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�1.0	INTRODUCTION



1.1	Background



The Collaborative Decision-Making (CDM) Program has come about due to a mutual interest between the Federal Aviation Administration (FAA) and the aviation industry to exchange more information with each other.  In doing so, traffic flow management can be improved providing greater efficiency in the way air traffic is managed on both sides.



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 are of interest to the FAA 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, and other aggregate demand information.  ETMS is currently the FAA’s primary computer automation tool for supporting Air Traffic while maximizing National Air Space (NAS) capacity, reducing aircraft delays and promoting efficiency of flight.



Although some exchange of data has been achieved, the data was relatively easy to obtain since it was a one-way flow of raw data.  This exchange entailed ETMS receiving NAS messages which were then sent to the airlines for the purpose of planning.  Achieving greater levels of data exchange will be of benefit to both the airlines and the FAA. Once the data is exchanged, decision support systems will be put in place to allow for more flexible and efficient management of NAS resources through a shared situation understanding between the airlines and the FAA.



The initial set of functionality to be tested  is being combined into CDM Build 1 for prototype testing and implementation. This functionality includes Flight Schedule Monitor (FSM), Ration by Schedule (RBS), Data Exchange, Initial Flow Management Decision Support Systems and Schedule Compression. Briefly, FSM provides the “engine” for the CDM functionality and allows the flow managers and airline dispatchers to monitor individual compliance and also provides some graphical displays and what-if modeling capabilities. RBS allows the assignment of arrival slots to be based on each airline’s original proportion of scheduled flights at airports impacted by a ground delay program. The Schedule Compression functionality provides the means to re-allocate an airline’s unused arrival slots to other NAS users impacted by the GDP (Ground Delay Program). Finally, the Data Exchange capability makes all of the other functionality possible. A traffic management specialist will be able to calculate ground delay programs based on RBS and the compression algorithm. These ground delay programs will not be implemented operationally but will only be used to demonstrate and validate the operational concept for CDM.

1.2	Purpose



The purpose of this Development and Evaluation Test Plan is to provide a controlled and systematic structure for testing, validating the operational concept and refining the initial requirements.



Specifically, this Test Plan document coordinates the overall CDM Development Test and Evaluation  (DT&E) effort, including:



		(a)	Establishment of guidelines for the overall testing strategy.

		(b)	Identification of the testing phases and activities.

		(c)	Identification of critical test issues.

		(d)	Identification of organizational roles and responsibilities.

		(e)	Documentation of each activity.

1.3	Scope



This Development Test Plan provides a limited description of the level of testing and responsibilities involved and is intended to address only prototype testing activities and not Operational Test and Evaluation. In addition, the level of detail provided in this plan is commensurate with the necessary planning activities and initial test cases. It is anticipated that specific test procedures will be written and that as testing progresses, the initial set of test cases will be modified or enlarged.



�2.0	REFERENCE DOCUMENTS





System Requirements Document for Task 3 of the Collaborative Decision-Making Program Version 1.2 (proposed) dated 18 June 1996.  Attached as Appendix B.



CDM Task 3 Message Format Description Version 1.2.  Attached as Appendix C.







�3.0	SYSTEM DESCRIPTION



Plans call for CDM to work under current systems which the FAA and airlines already have in place, however, significant changes will be made to the software to enable the data to be exchanged.  The FAA plans to evaluate the CDM software on the CDM development string at the hubsite. This will enable the system to be tested with actual airline flight information, yet without interfering with the operational ETMS.  New message information will be sent from a limited number of airlines and will be fed only into a developmental string and not to an operational ETMS string.  Figure 3-1 is the high level diagram for the CDM system showing the three major components. The subsystems at the Hubsite will be part of a developmental string that will be located at the Hub Site, communicating with the Command Center, and participating AOCs.
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Figure 3-1  CDM System Data Flow �tc  "3-1 CDM System Data Flow"\f  Figures�



�4.0	TEST PROGRAM DESCRIPTION



4.1	Approach and Concept



CDM will be evaluated on its own developmental string. Currently, CDM runs on a separate string at the hubsite, as opposed to operational strings. The evaluation of CDM will encompass 6 major activities.  At the end of each activity an assessment or evaluation report will be produced.  Section 4.4 defines each of the activities under evaluation. This data will then be compared against actual ground delay programs and the differences analyzed and documented in a published report.  Jointly, the FAA and the airlines will observe Human in the Loop testing and the prototype operations, proving to the airlines that they will not incur a double penalty.  Based on the results of this effort, and agreeing that there is mutual benefit to both sides, a decision will be made whether or not to transition the  CDM efforts to Full Scale Development.





4.1.1	Evaluation Approach



The overall approach to evaluation for CDM Build 1 will consist of 6 phases. Initially informal testing will take place in which messages will be exchanged between the participating airlines and the hubsite. Following informal testing, there will be a period of formal testing. Then there will be Human-in-the-Loop (HITL) testing, which will allow refinement of the operational concept and development of appropriate procedures both for the FAA and the airlines.



After the HITL phase of testing is complete, analysis of data captured will take place. This analysis will provide the basis for determining the increased value of the CDM generated ground delay programs versus the current ground delay programs.





4.2	Test Environment



The following are the test facilities that will be used during the assessment testing of CDM and will be used in their work environment.



Air Traffic Control System Command Center (ATCSCC);

VNTSC Hub Site;

FAA Technical Center Traffic Management System (TMS) Laboratory;

Airline Operation Centers (AOC);

Metron, Inc.



4.2.1	Test Locations



Several locations are planned for this testing to occur: Volpe National Transportation System Center, Air Traffic Control System Command Center, Federal Aviation Administration Technical Center (FAATC), Metron , Inc. and at the airlines’ facilities. Due to the nature of the CDM activities, much of the testing will occur simultaneously at these locations as part of an integrated testing effort.





4.2.2	Test Configuration



		TBD





4.3	Test Analysis and Tools



Data will be recorded and stored on ETMS databases and FSM Analysis tools.  The data from the A and/or B string will be analyzed and compared to the data from the CDM string.  The A and B strings are the computational strings at the hubsite that runs the ETMS software. The analysis will be manually done off-line to determine if the data from the CDM string is more accurate and will improve decision making. The specific analysis to be performed will vary according to the phase of testing, and this is discussed in more detail below in section 4.4 Test and Evaluation Descriptions.





4.4	Test and/or Evaluation Descriptions



Descriptions of the six activities being used to test CDM are discussed below.  Each activity must be accomplished in succession.  A test report will be published (based on the schedule in Section 5.8) with the findings, and a decision to proceed to the next activity will be made at that time by the FAA.  Test Cases incorporating the requirements for the Verification Requirements Traceability Matrix (VRTM), to test these requirements, are contained in Appendix A.  This section provides a high level description to be used for developing the specific test procedures.





4.5	Test and/or Evaluation Phase Descriptions



The following sections describe the six phases of the overall DT&E effort for CDM.  the objectives of each phase are described briefly, and the entry criteria for each phase are listed as criteria leading to test.



4.5.1	Informal Testing



During this initial activity the software from VNTSC, Metron and the airlines will be integrated, tested and debugged.  The primary focus of this initial phase of testing will be to send messages to and receive messages from the individual airline AOCs, to ensure that the databases are updated properly with the new information, and  to exercise the capability to provide Aggregate Demand List (ADL) information to the airlines. No specific test cases will be used for this activity. Instead, this period of testing will allow the individual participants to integrate their individually developed subsystems. After reviewing the results of this activity with the FAA, Volpe, Metron, and airline participants, a decision will be made whether or not to proceed to the next activity. This decision will be based on a consensus of the test group members.



Activities leading to test in this phase (and the responsible organization) are:

Integrate the FSM software with the CDM string (Metron, Volpe)

Accept schedule messages from airlines (Volpe)





4.5.2	Formal Testing



During this activity, lessons learned from the previous phase will be incorporated into the various components of the system, and a more robust level of testing will be conducted.  Formal test cases will be conducted and these will progress from initial cases which test normal conditions, to test cases which introduce various degrees of known errors. In addition, some level of stress testing will also be accomplished during this phase. This may include large numbers of messages sent at once, messages requiring intensive processing, or messages from multiple airlines sent at one time. The requirements for this activity are listed in the VRTM under the Integration column.  The Test Cases for this section are contained in Appendix A (CDM Test Cases), Item II - Message Processing.



Activities leading to test in this phase (and the responsible organization) are:

Successful accomplishment of the preceding phase (all)

Generate an initial set of Test Cases (Volpe)

Develop a coordinated approach to data collection and analysis with all testing participants (all)



4.5.3	End to End Testing



At this point in the testing, the entire information exchange cycle will be tested. This will include the message testing from the previous phases, and will incorporate additional feedback to the airline AOCs containing the ADL information. In this phase, the FSM software will be playing a major role, and close coordination with Metron will be required. Testing in this phase will insure that the data on FSM is the same as what the airlines think they have sent with the various CDM messages. In addition, trial GDPs generated by FSM will be sent to the airlines for analysis. These GDPs will not be used in any operational sense. Test Cases for this phase are contained in Appendix A (CDM Test Cases), Item xxx.



Activities leading to test in this phase (and the responsible organization) are:

Successful accomplishment of the preceding phase (all)

Resolution of the technical and integration issues from the previous phases (Volpe, Metron)





4.5.4	Quantitative Analysis



This activity involves comparing the data from the CDM string against the ETMS string to determine if the CDM data is more accurate. The requirements for this activity are listed in the VRTM under the Operational column. The Test Case for this section is contained in Appendix A (CDM Test Cases), Item III - CDM Database Processing.  A report will be produced for this activity and submitted according to the schedule in Section 5.8.  After reviewing the schedule, a decision will be made whether or not to proceed to the next activity.



Activities leading to test in this phase (and the responsible organization) are:

Successful accomplishment of the preceding phase (all)





4.5.5	Human-in-the-Loop (HITL) Testing



This activity will simulate operations under assumed conditions testing the system, the procedures, and to measure the benefits.  Actual personnel involved in the day-to-day operations from Herndon, air traffic controllers and the airlines will simulate requesting different scheduling information using the CDM string ensuring all the interfaces are operational and as designed.  The requirements for this activity are listed in the VRTM under the Shakedown column.  The Test Case for this section is contained in Appendix A (CDM Test Cases), Item IV - Rationing Processing.  A report will be produced for this activity and submitted according to the schedule in Section 5.8.  After reviewing the schedule and the results of the HITL testing, a decision will be made whether or not to proceed to prototype operations.



Activities leading to test in this phase (and the responsible organization) are:

Successful accomplishment of the preceding phase (all)

Develop an initial set of HITL scenarios (scenario control group)

Prepare HITL Training material (Metron)

Complete core team training and airline training (ATCSCC, Metron)





4.5.6	Prototype Operations



Although this area needs to be defined in more detail, limited ground delay programs can be run to provide some operational benefit to the airlines and feedback to the FAA. Initially, a small number of selected airports will be used for CDM generated GDPs. Expansion of the number of airports used will depend on the results of the initial prototype operations and concurrence by ATCSCC and airline AOC personnel.



Activities leading to test in this phase (and the responsible organization) are:

Successful accomplishment of the preceding phase (all)

Review of the analysis from the preceding phases and a decision by the FAA to proceed (ATM IPT)





�5.0	TEST MANAGEMENT



5.1	Organization



The organizational chart of the CDM working group is shown below in Figure 5-1.
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Figure 5-1 CDM Organization Chart �tc  "5-1 CDM Organization Chart"\f  Figures�



Within this organization, there is a test subgroup which has overall responsibility for planning, organizing and executing the testing for CDM.  The organization of the test subgroup is shown below.
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5.2	Training



The overall training will be accomplished in three phases:



Core Team Training

Airline Training

Full Cadre Training



The Core Team Training will be conducted prior to the HITL testing. The goal of the core team training will be to ensure that participating personnel from the ATCSCC have working knowledge of CDM operations and the FSM software. After the HITL phase is complete, additional flow management personnel will be trained by the core team members from the ATCSCC, incorporating lessons learned from the HITL phase. This training will be considered the Full Cadre Training. The airline training will be accomplished separately by each participating airline, and they will make their own training arrangements.





5.3	System Configuration Management



The data described in Section 4.5 will be stored on the ATMS system in a directory designated for the CDM Program files.  The objective of Configuration Management (CM) is to control the configuration changes that are made during the execution and evaluation of the CDM Program.





5.4	Test Execution



A Pre-test briefing will be held prior to the beginning of each test activity with the representatives from each group.  An overview of the test goals and strategy will be presented at that time.  In order to proceed with testing, it must be verified that all of the CDM entry criteria specified in Section 5.4 have been successfully completed.  The Test Director will oversee the execution of all test efforts and is the main point of contact.  The Test Director will be assisted in the execution of testing, collecting, and analyzing of test data by the test support contractors.



A Post-test briefing will be held at the close of each test.  At this time the preliminary test results will be briefly discussed, and any problems will be documented for investigation.





5.5	Exit Criteria



Successful verification of the requirements defined in the VRTM (Section 7) is required for that activity, prior to the next activity.





5.6	Test Reports



At the completion of the prototype operations phase, a comprehensive test reports will be published and distributed to each organization involved in the testing. Informal, interim test reports will be published after each of the preceding phases, beginning with the formal test phase, to document findings to date and provide a means of information exchange about the status of testing to interested parties.





5.7	System/Operational Deficiency Reports



All deficiencies detected during testing of CDM and post-analysis will be documented as a Problem Trouble Report (PTR) and forwarded to the AUA-570 program office for tracking and resolution. A priority and an action disposition will be assigned to each deficiency.  The action disposition will identify the person, or group, best able to resolve the deficiency. For deficiencies involving the FSM software, Metron will be assigned to resolve the problem. For other CDM or ATMS software, Volpe will be assigned. During testing, it is also anticipated that the airlines will discover problems. For problems that affect only their internal software, they will follow their own PTR process. Airline personnel may also file PTRs against the FSM software or ATMS/CDM software, and these will be forwarded to the program office for assignment to either Metron or Volpe as appropriate.

�5.8	Schedule



�
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5.9	Personnel Resource Requirements



Organizations required to supply personnel for CDM testing are:



Central Flow - Traffic Management Specialist;

AUA-570;

VNTSC;

Airlines, and

Metron.





5.10	Planning Considerations and Limitations



This test plan defines the testing approach for the prototype development phase of the CDM program.  As testing progresses, it is expected that new information will be incorporated into the overall test approach, and may change some of the specific activities listed in this test plan.  To effectively and successfully achieve the defined test concepts and goals presented herein, each organization, and member, must communicate and coordinate activities on a daily basis.  Obtaining the latest information in a timely manner is of utmost importance to maintain the scheduled activities.



�6.0	ACRONYMS

______________________________________________________________________________



ATCSCC	Air Traffic Control System Command Center

ATMS		Advanced Traffic Management System

CDM		Collaborative Decision-Making

CM		Configuration Management

EDCT		Estimated Departure Clearance Time

ETMS		Enhanced Traffic Management System

FAA		Federal Aviation Administration

FAATC	Federal Aviation Administration Technical Center

FD		Flight Data

FDB		Flight Database

FSM		Flight Schedule Monitor

GDP               Ground Delay Program

NAS		National Air Space

OAG		Official Airline Guide

TMS		Traffic Management System

VNTSC	Volpe National Transportation System Center

VRTM		Verification Requirements Traceability Matrix
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7.0	VERIFICATION REQUIREMENTS MATRIX

�

Requirements Paragraph �

Description�

DT&E�

PAT&E��

Integration�

Operational�

Shake�EC

COI�

Remarks��Ref:���FAT�SAT���Down�CPP����Communications Link����������3.1�ARINC shall be used to communicate the airline flight data messages to ATMS.����D������3.2�A separate ARINC address shall be dedicated to the airline flight data messages.����D������3.3�Messages received at this dedicated ARINC address shall go only to the non-operational ATMS string on which the CDM software is being tested and not to an operational ETMS string.����D�������Message Handling����������3.4�ATMS shall positively acknowledge every message that is received.����D������3.5�ATMS shall indicate whether a message was processed successfully or not.����D������3.6�ATMS shall send an explanatory error message whenever a message is not processed successfully.����D������3.7�ATMS shall send a acknowledgment or error message within one minute of receiving a message.����D�������Message Content and Format����������3.8�A flight creation message shall contain

a.  flight ID

b.  departure date

c.  departure airport

d.  arrival airport

e.  gate departure date/time

f.  runway departure date/time (optional)

g.  arrival airport

h.  gate arrival date/time

I.   runway arrival date/time (optional)

j.   aircraft type����D�������

Requirements Paragraph �

Description�

DT&E�

PAT&E��

Integration�

Operational�

Shake�EC

COI�

Remarks��Ref:���FAT�SAT���Down�CPP���3.9�A modify message shall contain

a.  flight ID

b.  departure date

c.  departure airport

d.  arrival airport

e. modified flight data (can be multiple

    fields)

f.  continuation flag (optional)����D������3.10�A cancellation message shall contain

a.  flight ID

b.  departure date

c.  departure airport

d.  arrival airport

e.  continuation flag (optional)����D�������Message Timing����������3.11�ATMS shall accept flight messages up to one year before the flight is scheduled to depart.����D������3.12�ATMS shall reject any airline cancellation message that it receives after a NAS flight plan has been received.����D������3.13�ATMS shall not allow an airline, through a modification message, to change a field that has been received in a NAS flight plan.  The fields that might conflict between the NAS flight plan and the airline flight data messages are: departure airport, arrival airport, and aircraft type.����D�������Message Processing/Creation Messages����������3.14�ATMS shall reject a creation message for any flight that already exists in the Flight Database unless 

a.  that flight has been canceled by the

     airline or

b.  the message is the first that has been

     received from the airline for this flight.����D�������

Requirements Paragraph �

Description�

DT&E�

PAT&E��

Integration�

Operational�

Shake�EC

COI�

Remarks��Ref:���FAT�SAT���Down�CPP���3.15�Deleted����������3.16�Deleted����������3.17�If a creation message is received for a flight that:

a.  is not in the Flight Database or

b.  exists in the Flight Database but for

     which no message has previously been

     received, or

c.  exists in the Flight Database but has

     been canceled by the airline

then ATMS shall update the Flight Database to reflect this message.�����D������Modify Messages����������3.18�ATMS shall reject any modify message for a flight that is not in the Flight Database, unless this is the first message that has been received for this flight and the required fields are defined in the modify message, in which case ATMS shall treat this message as if it were a create message.  The data fields required to create a flight are:

a.  flight ID

b.  departure date

c.  departure airport

d.  arrival airport

e.  gate departure date/time

f.  arrival airport

g.  gate arrival date/time

h.  aircraft type.����D������3.19�ATMS shall reject any modify message for a flight that is in the Flight Database but which has been canceled.����D������3.20�ATMS shall reject any modify message that changes the controlled departure time, controlled arrival time, or assigned arrival slot for a flight that has received an EDCT (Estimated Departure Clearance Time).����D�������

Requirements Paragraph �

Description�

DT&E�

PAT&E��

Integration�

Operational�

Shake�EC

COI�

Remarks��Ref:���FAT�SAT���Down�CPP���3.21�Airlines shall send a new departure or arrival time whenever that time has a cumulative change of more then fifteen minutes from the previous time sent to the ATMS database.�����D�����3.22�Airlines shall not send a new departure or arrival time unless the time has a cumulative change of more then fifteen minutes from the time previously sent to the ATMS database.�����D�����3.23�Airlines shall notify ATMS through a modify message of any change in departure airport, arrival airport, or aircraft type for any flight already in the ATMS database.�����D�����3.24�If a modify message is received for a flight that 

a.  is in the Flight Database

b.  is not in the Flight Database and for

     which no airline message has been

     previously been received and which

     contains the required flight creation

     fields.

c.  has not been canceled.

d.  has not yet landed

e.  has not received an EDCT (departure

     time field only), and

f.  changes an airline provided departure

     or arrival time by at least a cumulative

     fifteen minutes or changes the departure

     airport, arrival airport or aircraft type

then ATMS shall update the Flight Database to reflect this message.�����D������

Requirements Paragraph �

Description�

DT&E�

PAT&E��

Integration�

Operational�

Shake�EC

COI�

Remarks��Ref:���FAT�SAT���Down�CPP���3.25�ATMS shall keep the originally scheduled OAG departure and arrival times and the most current departure and arrival times provided by the airlines, but shall not keep any record of intermediate times that were provided by the airline but later superseded by the airline.�����D������Cancellation Messages����������3.26�ATMS shall reject a cancellation message for a flight that is not in the Flight Database.����D������3.27�ATMS shall reject a cancellation message for a flight that is in the Flight Database but has already been canceled.����D������3.28�ATMS shall reject a cancellation message for a flight that is in the Flight Database but has already departed.����D������3.29�ATMS shall reject a cancellation message for a flight that has received an EDCT.����D������3.30�The airlines shall send a cancellation message to ATMS for every flight that is canceled.�����D�����3.31�If an cancellation message is received for a flight that

a.  is in the Flight Database

b.  has not been canceled

c.  has not yet departed and

d.  has not received an EDCT

then ATMS shall update the Flight Database to reflect this message.�����D������NAS Messages����������3.32�If a NAS flight plan is received for a flight that has been created by an airline message, ATMS will use the data in the flight plan to update the Flight Database.����D�������

Requirements Paragraph �

Description�

DT&E�

PAT&E��

Integration�

Operational�

Shake�EC

COI�

Remarks��Ref:���FAT�SAT���Down�CPP���3.33�If a NAS flight plan is received for a flight that has been canceled by an airline message, ATMS will reinstate the flight and use the data in the flight plan to update the Flight Database.����D������3.34�If a NAS cancellation is received for a flight

that has been created by an airline message, ATMS will cancel the flight in the Flight Database.����D������3. 35�When ATMS receives a request for flight data from FSM, it shall take one of the following actions:

a.  If no modify or creation messages have 

     been received for the flight, then ATMS

     shall use the times from NAS.

b.  If any modify or creation messages

     have been received for this flight, then

     ATMS shall use the latest times from

     the modify and/or creation messages

     rather than the NAS times.������D�����Flight Time Modeling����������3.36�If a create or modify message contains runway departure and arrival times, ATMS shall update the predications in the Flight Database to reflect the airline provided times������D����3.37�If a create or modify message contains only gate departure and arrival times (and not runway times), ATMS shall model the runway arrival and departure times and update the predictions in the Flight Database to reflect the modeled times.������D�����New Information for the Specialist����������3.38�ATMS will provide information on flight cancellations to the traffic management specialist via the FSM tool.������D�����

Requirements Paragraph �

Description�

DT&E�

PAT&E��

Integration�

Operational�

Shake�EC

COI�

Remarks��Ref:���FAT�SAT���Down�CPP����3.39�FSM shall provide a command that, when executed, prepares a list flights to be used by the ration by schedule algorithm.������D����3.40�The ration by schedule flight list shall include the following categories of flights:

a.  scheduled flights that have an original

     scheduled arrival time in the program

     time interval and that are currently

     predicted to arrive during or after the

     program time interval

b.  scheduled flights that have an original

     scheduled arrival times in the program

     time interval and that have been

     canceled.

c.  scheduled flights that have an original 

     scheduled arrival time before the pro-

     gram time interval and that have a 

     current predicted arrival time in the

     program time interval.

d.  unscheduled flights with a current 

     predicted arrival time during the pro-

     gram time interval.������D����3.41�The ration by schedule flight list shall not include the following categories of flights:

a.  flights that have an original scheduled

    arrival time during the program time

    interval and that have a current predicted

    arrival time before the program time

    interval.

b.  flights that have neither an original 

    scheduled arrival time during the pro-

    gram time interval nor a current predicted arrival time during the program time interval.������D�����

Requirements Paragraph �

Description�

DT&E�

PAT&E��

Integration�

Operational�

Shake�EC

COI�

Remarks��Ref:���FAT�SAT���Down�CPP���3.42�FSM shall sort the flights in the ration by schedule flight list in ascending order by arrival times; if two flights have the same arrival time, then they shall ordered randomly.  The arrival times used for these flights shall be:

a.  original scheduled arrival times for all

     scheduled flights and

b.  original predicated arrival times for all 

     unscheduled flights.������D�����Assigning Slots to Airlines ����������3.43�FSM shall, after assigning slots to exempt flights, assign arrival slots to flights in the order they appear in the flight list produced according to requirements 3.39 through 3.40.  The result is a list of slots; for each slot is shown the airline that owns that slot.  If a slot could not be assigned to an airline, this list shows that the slot is open.������D����3.44�The algorithm that FSM uses to assign EDCTs to flights shall be equivalent to the Groverjack algorithm.������D�����Assigning Flights to Slots����������3.45�ATMS shall allow each airline to specify the minimum notice that the airline shall receive for an EDCT.  This minimum notice is the same for all flights at all airports������D����3.46�ATMS shall allow an airline to specify for each flight the earliest runway departure time and the earliest runway arrival time.������D����3.47�ATMS shall give the traffic management specialist the option of assigning flights to slots by using the scheduled flight method, the actual flight method, or the actual flight method plus compression.������D����

�

Requirements Paragraph �

Description�

DT&E�

PAT&E��

Integration�

Operational�

Shake�EC

COI�

Remarks��Ref:���FAT�SAT���Down�CPP����Issuing a Ground Delay Program����������3.48�Once ATMS has completed the process of assigning flights to slots, it shall prepare for each airline a report that shows the following data on each flight that is in the ground delay program

a.  Call sign

b.  Departure airport

c.  Scheduled or proposed departure time

d.  EDCT

e.  Controlled time of arrival

In addition, FSM shall show in this report the open slots assigned to each airline.������D����

�
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Appendix A - CDM Test Cases and Procedures

�Test Plan for Processing Flight Data Messages in ATMS



This appendix specifies tests for verifying that the ATMS software for processing CDM flight data messages meets the documented requirements. The tests are based on the following two documents: System Requirements Document for Task 3 of the Collaborative Decision-making Program - Version 1.2 dated 18 June 1996, and Message Formats for CDM Task 3 - Version 1.2 dated 18 June 1996. This appendix includes a test for every documented requirement which involves the hub-site ATMS data processing.

The test descriptions are presented in two parts. The first part specifies the test cases;  the second specifies the detailed test procedures.

Part 1: Test Case Descriptions

General Notes

The following tests are designed to be executed with the CDM string running with live NAS data wherever possible. (This provides for maximum flexibility in testing by the airlines.) For some tests, messages will need to be constructed at the time of  the test based on current contents of the database. There are some tests which cannot be easily reproduced with the live system; in these cases the tests will be conducted at Volpe by feeding both controlled NAS and CDM message into the processing string. When reading the test descriptions, assume that the tests are run with the live system unless otherwise indicated.

Many  tests require that the contents of the flight database be verified after a message has been processed. For tests conducted at Volpe, the contents of the flight database will be checked by dumping the flight from the flight database using a test utility. When an airline is conducting its tests, the flight database contents will be verified by observation through the ADL data visible through FSM. There may be a time delay between receiving the message reply and seeing the resulting change in the data.

The following message type abbreviations are used in the test descriptions:

FC - CDM Flight Creation Message

FM - CDM Flight Modify Message

FX - CDM Flight Cancellation Message

FS - ATMS OAG Schedule Flight Plan Message

FZ - NAS Flight Plan Message

DZ - NAS Flight Activation (departure) Message

AZ - NAS Flight De-activation (arrival) Message

RZ - NAS Cancellation Message

EDCT - ATMS Estimated Controlled Departure Time Message

FDB - ATMS Flight Database

FTM - ATMS Flight Table Manager

Requirements 3.1 - 3.3: Communications Link

3.1.  A test message will be sent over ARINC to the provided address and observe that a reply is received.

3.2. The existence of a separate address will be verified by inspection.

3.3. The output pad of the EDCT processors will be examined to ensure that the test message (from  3.1) was not received.

Requirements 3.4 - 3.7: Message Handling

3.4. During the message testing (see below) the tester will observe whether a reply is received for every message sent.

3.5. During the message testing (see below) the tester will observe whether each reply indicates whether the processing was successful.

3.6. During the message testing (see below) the tester will observe whether each reply includes an explanatory message when an error occurs.

3.7. After the message testing (see below) the hub-site ARINC logs will be examined to check that each reply was sent within one minute of the message being received (this removes the unpredictability of ARINC performance from the test).

Requirements 3.8 - 3.10: Message Content and Format

NOTES: These tests are largely based on the Message Format memo referenced above.

3.8, 3.9, 3.10. A series of messages with both valid and invalid syntax will be submitted and the resulting replies will be verified. The test messages will include one example of each acceptable form of each message and at least one case of an incorrect syntax for each field of a message. The test messages will also include the use of line continuation and flight continuation characters.

Requirements 3.11 - 3.13: Message Timing

3.11. Messages will be submitted for flights departing from one day to up to two years in the future, and the replies will be verified to see that all flights up to one year are accepted. Furthermore, flights will be submitted departing slightly more than 12 hours in the future. After waiting one hour, the flight data will be checked to verify that the flights were properly added.

NOTE: Requirements 3.12 - 3.13 can only be run with ATMS in test mode.

3.12a. Flight cancellation messages will be submitted for flights with NAS flight plans. The flight database will be examined to see that the flights are now canceled. The following message sequences will be tested:

FZ - FX

FS - FZ - FX

FC - FZ - FX

FM - FZ - FX

3.12b. NAS flight plans will be submitted for flights which have been canceled using flight cancellation messages. The flight database will be examined to see that the flights are still canceled. The following message sequences will be tested:

FC - FX - FZ

FS - FX - FZ

FM - FX - FZ

FZ - FX - FZ

3.12c. NAS cancellation messages will be submitted for flights with FS, FC, and FM messages. The flight database will be examined to see that the flights were not canceled. The following message sequences will be tested (Note: FZs must be included for RZs to be processed normally):

FS - FZ - RZ

FC - FZ - RZ

FM - FZ - RZ

3.12d. NAS cancellation messages will be submitted for flights belonging to a participating airline and which only have FZ messages. The flight database will be examined to see that the flights were canceled. The following message sequences will be tested:

FZ - RZ

3.12e. NAS cancellation messages will be submitted for flights belonging to a non-participating airline and which only have FZ messages. The flight database will be examined to see that the flights were canceled. The following message sequences will be tested:

FZ - RZ

3.12f. NAS activation messages will be submitted for flights which are currently canceled. The flight database will be examined to see that the flights are activated. The following message sequences will be tested:

FC - FX - DZ

FM - FX - TZ

FS - FX - UZ

3.12g. Schedule cancellation messages will be submitted for flights which are airline created. The flight database will be examined to see that the flights are canceled. The replies will be verified to see that the appropriate warnings were generated. The following message sequences will be tested:

FC - CXSD

FM - INHB

3.13. Flight modify and flight plan messages will be constructed which define differing values for the aircraft type, departure airport, and arrival airport data fields. The message replies and database contents will be verified to see that departure airport, arrival airport, and aircraft type are modified in each case. The tests will include the following message sequences:

FZ - FC

FZ - FM

FZ - FC - FM

FC - FZ

FM - FZ

Requirements 3.14 - 3.17: Create Message Processing

3.14. Invalid create messages will be submitted and the replies and database contents will be verified to see that the messages were accepted or rejected. The tests will include the following message sequences:

FC - FC

FM - FC

3.15. This requirement has been deleted.

3.16. This requirement has been deleted.

3.17. Valid create messages will be submitted and the replies and database contents will be verified to see that the flights have been added. The tests will include the following message sequences:

FC

FC - FX - FC

FM - FX - FC

FS - FC

FZ - FC

FS - FX - FC

FZ - FX - FC

Requirements 3.18 - 3.25: Modify Message Processing

3.18. Modify messages will be submitted for flights not already in the database. Some messages will have the required fields for creation, some will not. The replies and database contents will be verified to see that the messages were accepted or rejected according to the requirement.

3.19. Modify messages will be submitted for flights which have been canceled. The replies and database contents will be verified to see that the messages were rejected. The tests will include the following message sequences:

FC - FX - FM

FS - FX - FM

FZ - FX - FM

3.20. Modify messages will be submitted for existing flights which modify the controlled time fields. The replies and database contents will be verified to see that the messages were rejected. The tests will include the following message sequences:

FC - FM

FS - FM

FZ - FM

3.21, 3.22, 3.23. These requirements apply only to the airline software.

3.24. Valid modify messages will be submitted and the replies and database contents will be verified to see that the flights have been updated correctly. Every allowed data field will be exercised. The tests will include the following message sequences:

FC - FM

FS - FM

FZ - FM

FZ - DZ - FM

FS - EDCT - FM

3.25. This requirement will be verified by inspection of the database structure.

Requirements 3.26 - 3.31: Cancellation Message Processing

3.26. Cancellation messages will be submitted for flights not already in the database. The replies and database contents will be verified to see that the messages were rejected.

3.27. Cancellation messages will be submitted for flights which have already been canceled. The replies and database contents will be verified to see that the messages were rejected. The tests will include the following message sequences:

FC - FX - FX

FS - FX - FX

FZ - FX - FX

3.28. Cancellation messages will be submitted for flights which have already departed. The replies and database contents will be verified to see that the messages were rejected. The tests will include the following message sequences:

FC - DZ - FX

FS - DZ - FX

FZ - DZ - FX

3.29. Cancellation messages will be submitted for flights which have received EDCTs. The replies and database contents will be verified to see that the messages were accepted and that open slots were created from the cancellations.

FC - EDCT - FX

FS - EDCT - FX

FZ - EDCT - FX

3.30. This requirements apply only to the airline software.

3.31. Valid cancellation messages will be submitted and the replies and database contents will be verified to see that the flights have been updated correctly.  Every allowed data field will be exercised. The tests will include the following message sequences:

FC - FX

FM - FX

FS - FX

FZ - FX

Requirements 3.32 - 3.35: NAS Messages

NOTE: Requirements 3.32 - 3.34 can only be run with ATMS in test mode.

3.32. Flights will be added to the database using flight create messages. Dummy NAS flight plans will be then submitted for those flights. The database contents will be verified to see that the appropriate fields got updated. The tests will include the following message sequences:

FC - FZ

FM - FZ

3.33. Flights will be added to the database then canceled using flight cancellation messages. Dummy NAS flight plans will then be submitted for those flights. The database contents will be verified to see that the flights are still canceled. The tests will include the following message sequences:

FC - FX - FZ

FS - FX - FZ

FZ - FX - FZ

3.34. Flights will be added to the database using flight create messages. Dummy NAS flight cancellation messages will then be submitted for those flights. The database contents will be verified to see that the flights are still predicted to fly. The tests will include the following message sequences:

FC - RZ

FM - RZ

3.35. Flight create, modify, and flight plan messages will be submitted in the various possible sequences.. The database contents will be verified to see that the airline times are being used whenever available. The data will be viewed through ATMS list requests and FSM to see that the correct times are being used. The following message sequences will be tested:

FS - FC - FM - FZ

FC - FZ - FM

FZ - FC

FZ - FM

FS - FZ

Requirements 3.36 - 3.37: Flight Time Modeling

3.36. Flight create and modify messages containing runway times will be submitted for flights which already exist in the database. The database contents will be verified to see that the runway times are used to update the predicted ETDs and ETAs.

3.37. Flight create and modify messages containing gate times will be submitted for flights which already exist in the database. The database contents will be verified to see that the gate departure times are used in addition to the ATMS ground time to update the predicted ETDs, and that the ETAs are being computed using the normal ETMS flight model.

Requirement 3.38: New Information for Specialist

3.38. FSM will be set up to monitor arrivals at several airports. Flight cancellation messages will be submitted for flights arriving at those airports. FSM will be observed to see that the flights appear as cancellations.

Requirements 3.39 - 3.48: Rationing by OAG Schedule

TBD.

�Part 2: Test Procedures

Setting of Time Fields

In order for the test messages to be processed properly, they must be adjusted for the current date and time.  To facilitate the specification and running of these tests, strings have been placed in the messages to represent any date/time values which require adjustment. These strings are defined as follows:

For test CDM messages:

The string “mmdd” represents the original departure date for a test flight.

The string “ddh” represents the first three digits of an arrival or departure time in a test CDM message.

For test NAS messages:

The string “mmddhhmmss” represents the time stamp from a test NAS message.

The string “h” represents the time code and first digit of a departure time in a test NAS message.

The string “jjjj” represents the original departure date for a test flight in Julian date (used on FS).

Prior to the running of a test, these strings must be replaced. The rules for setting the date/time strings are as follows:

For test CDM messages:

if current time of day from 0000 to 0959, replace “mmdd” with today’s date and “ddh” with today|1

if current time of day from 1000 to 1959, replace “mmdd” with today’s date and “ddh” with today|2

if current time of day from 2000 to 2359, replace “mmdd” with tomorrow’s date and “ddh” with tomorrow | 0

For test NAS messages:

replace “mmddhhmmss” with the time at which you submit the messages

replace “h” and “jjjj” as follows:

if current time of day from 0000 to 0959, replace “h” with 1 and “jjjj” with today’s Julian date

if current time of day from 1000 to 1959, replace “h” with 2 and “jjjj” with today’s Julian date

if current time of day from 2000 to 2359, replace “h” with 0 and “jjjj” with tomorrow’s Julian date

NOTES:

For any individual test procedure, it is important that the NAS and CDM messages use corresponding values for “h” and “ddh”

Fields shown in upper case or numerical fields should be submitted exactly as shown.

General Notes

The test messages are contained in ASCII files. The file names are indicated in the test procedures. The file name encodes the requirement, the packet number, and the message type (CDM or NAS). For example, file A30801 is the first packet for testing requirement 3.8 and contains CDM messages.

The tests assume that the test flights are not already in the flight database. If the test suite is being run for a second time within a short time period, all airline codes “TST” should be replaced with a unique string prior to running the tests.

Some message are too long to be fit on one line in this document. Messages that wrap are indented and should be submitted as one line.

Packet IDs are used to indicate the requirement being tested. Packet ID “TST0101000038.01” is test packet 1 for requirement 3.8.

In many cases, Flight IDs also indicate the requirement being tested; e.g., flight TST1201 is the first test flight for requirement 3.12. However, in some cases a test procedure uses flight established in a previous procedure, thus the Flight ID will correspond to the previous requirement.

Requirements 3.1 - 3.3: Communications Link

Req. 3.1

1. Submit the following CDM test message:

QU BOSCDYA

.BOSCDYA

FD TEST

2. Observe response:

ERR403: INVALID PACKET ID

Req. 3.2

N/A

Req. 3.3

1. Perform test 3.1.

2. Examine EDCT output pad on $vntsca, $vntscb, $vntscc, and $vntscd.

3. Observe no evidence of test message.



Requirements 3.4 - 3.7: Message Handling

Req. 3.4

1. During tests 3.8 - 3.38 observe that a reply is received for every message packet submitted.

Req. 3.5

1. During tests 3.8 - 3.38 observe that the replies indicate whether  the processing was successful.

Req. 3.6

1. During tests 3.8 - 3.38 observe that the replies provide an error message for every error.

Req. 3.7

1. After tests 3.8 - 3.38, examine the hub site ARINC log files for the time period of the test.

2. Find the first message sent in the msgs.?* file.

3. Find the corresponding reply in the xmt.?* file.

4. Verify that the reply was sent within one minute of the message receipt.

5. Repeat steps 2 - 4 for the other test message packets.

Requirements 3.8 - 3.10: Message Content and Format

Req. 3.8

1. Replace times in the test messages according to the general instructions.

2. (Test valid FCs.) Submit the following CDM test messages (file A30801):

QU BOSCDYA

.BOSCDYA

FD TST0101000038.01

FC TST0801 ORD BOS mmdd 03 B757 T3 ddh000 T4 ddh330

FC TST0802 PIT JFK mmdd 03 T/B737 T1 ddh022 T2 ddh222 -

T3 ddh011 T4 ddh211

FC TST0803 ORD JFK mmdd 03 T/B737 T1 ddh033 T2 ddh333 -

T3 ddh011 T4 ddh311 T7 ddh022 T8 ddh322

FC TST0804 ORD JFK mmdd T8 ddh322 T7 ddh022 T4 ddh311 -

T3 ddh011 T2 ddh333 T1 ddh033 03 T/B737

FC TST0805 KORD KJFK mmdd 03 T/B737 T1 ddh033 T2 ddh333 -

T3 ddh011 T4 ddh311 T7 ddh022 T8 ddh322

FC TST0806 ORD JFK mmdd 03 T/B737 T3 ddh011 T4 ddh311 T8 ddh322

FC TST0807 ORD JFK mmdd 03 T/B737 T3 ddh011 T4 ddh311 T7 ddh022 

3. Observe response:

FD TST0101000038.01 PROCESSED. 7 OK, 0 ERRORS, 0 WARNINGS

4. (Test FCs with missing required fields.) Submit the following CDM test messages (file A30802):

QU BOSCDYA

.BOSCDYA

FD TST0101000038.02

# No call sign

FC ORD BOS mmdd 03 B757 T3 ddh000 T4 ddh330

# No departure/arrival airport

FC TST0810 BOS mmdd 03 B757 T3 ddh000 T4 ddh330

# No departure date

FC TST0811 ORD BOS 03 B757 T3 ddh000 T4 ddh330

# No aircraft type

FC TST0812 ORD BOS mmdd T3 ddh000 T4 ddh330

# No gate times

FC TST0813 ORD BOS mmdd T1 ddh000 T2 ddh330

# No gate departure time

FC TST0814 ORD BOS mmdd 03 B757 T4 ddh330

# No gate arrival time

FC TST0815 ORD BOS mmdd 03 B757 T3 ddh000

# Runway arrival time without departure time.

FC TST0816 ORD JFK mmdd 03 T/B737 T2 ddh333 T3 ddh011 T4 ddh311

# Runway departure time without arrival time

FC TST0817 ORD JFK mmdd 03 T/B737 T1 ddh033 T3 ddh011 T4 ddh311

5. Observe response:

FD TST0101000038.02 PROCESSED. 0 OK, 8 ERRORS, 0 WARNINGS

Check that a syntax error is received for each message.

6. (Test FCs containing fields with invalid syntax.) Submit the following CDM test messages (file A30803):

QU BOSCDYA

.BOSCDYA

FD TST0101000038.03

# Call sign too long

FC TST083030 ORD BOS mmdd 03 B757 T3 ddh000 T4 ddh330

# Dep. airport too long

FC TST0831 PITTT JFK mmdd 03 T/B737 T3 ddh011 T4 ddh211

# Arr. airport too short

FC TST0832 PIT JF mmdd 03 T/B737 T3 ddh011 T4 ddh211

# Original departure date too long

FC TST0833 PIT JFK 111 03 T/B737 T3 ddh011 T4 ddh211

# Invalid aircraft type

FC TST0834 PIT JFK mmdd 03 T/B T3 ddh011 T4 ddh211

# Time field (T3) too short

FC TST0835 PIT JFK mmdd 03 T/B737 T3 ddh06 T4 ddh211

# Time field (T4) too long

FC TST0836 PIT JFK mmdd 03 T/B737 T3 ddh022 T4 ddh0111

7. Observe response:

FD TST0101000038.03 PROCESSED. 0 OK, 7 ERRORS, 0 WARNINGS 

Check that a syntax error is received for each message.

8. (Test FCs containing fields with invalid values.) Submit the following CDM test messages (file A30804):

QU BOSCDYA

.BOSCDYA

FD TST0101000038.04

# Unknown departure airport

FC TST0850 XXX BOS mmdd 03 B757 T3 ddh000 T4 ddh330

# Unknown arrival airport

FC TST0851 BOS XXX mmdd 03 B757 T3 ddh000 T4 ddh330

# Invalid month in departure date

FC TST0852 PIT JFK 13dd 03 T/B737 T3 ddh011 T4 ddh211

# Invalid day in departure date

FC TST0853 PIT JFK mm32 03 T/B737 T3 ddh011 T4 ddh211

# Unknown aircraft type

FC TST0854 PIT JFK mmdd 03 T/B111 T3 ddh011 T4 ddh211

# Invalid day in time field (T3)

FC TST0855 PIT JFK mmdd 03 T/B737 T3 32h011 T4 ddh211

# Invalid day in time field (T4)

FC TST0856 PIT JFK mmdd 03 T/B737T3 ddh011 T4 001211

# Invalid hours in time field (T3)

FC TST0857 PIT JFK mmdd 03 T/B737 T3 dd3122 T4 ddh211

# Invalid minutes in time field (T3)

FC TST0858 PIT JFK mmdd 03 T/B737 T3 ddh0261 T4 ddh000

# Runway arrival time before departure time

FC TST0859 ORD JFK mmdd 03 T/B737 T1 ddh033 T2 ddh011 -

T3 ddh011 T4 ddh311

# Gate arrival time before departure time

FC TST0860 PIT JFK mmdd 03 T/B737 T3 ddh011 T4 ddh000

# Earliest possible arrival time before departure time

FC TST0861 ORD JFK mmdd 03 T/B737 T7 ddh033 T8 ddh011 -

T3 ddh011 T4 ddh311

# Field identifiers mis-matched with values

FC TST0862 PIT JFK mmdd T3 T/B737 03 ddh022 T4 ddh000

# Unknown field identifier

FC TST0863 PIT JFK mmdd 11 T/B737 T3 ddh011 T4 ddh000

9. Observe response:

FD TST0101000038.04 PROCESSED. 0 OK, 14 ERRORS, 0 WARNINGS 

Check that an error is received for each message.

Req. 3.9

NOTE: Procedure 3.9 uses flights created in procedure 3.8. Do not run procedure 3.9 without first running 3.8.

1. Replace times in the test messages according to the general instructions.

2. (Test valid FMs.) Submit the following CDM test messages (file A30901):

QU BOSCDYA

.BOSCDYA

FD TST0101000039.01

FM TST0801 ORD BOS mmdd 03 B757 T3 ddh000 T4 ddh330

FM TST0801 ORD BOS mmdd 03 B757

FM TST0801 ORD BOS mmdd T3 ddh000 T4 ddh330

FM TST0802 PIT JFK mmdd 03 T/B737 T1 ddh022 T2 ddh222 -

T3 ddh011 T4 ddh211

FM TST0802 PIT JFK mmdd T1 ddh022 T2 ddh222

FM TST0803 ORD JFK mmdd 03 T/B737 T1 ddh033 T2 ddh333 -

T3 ddh011 T4 ddh311 T7 ddh022 T8 ddh322

FM TST0804 ORD JFK mmdd T8 ddh322 T7 ddh022 T4 ddh311 -

T3 ddh011 T2 ddh333 T1 ddh033 03 T/B737

FM TST0805 KORD KJFK mmdd T7 ddh022 T8 ddh322

FM TST0801 ORD BOS mmdd T7 ddh330

FM TST0801 ORD BOS mmdd T8 ddh330

3. Observe response:

FD TST0101000039.01 PROCESSED. 10 OK, 0 ERRORS, 0 WARNINGS

4. (Test FMs with missing required fields.) Submit the following CDM test messages (file A30902):

QU BOSCDYA

.BOSCDYA

FD TST0101000039.02

# No call sign

FM ORD BOS mmdd 03 B757 T3 ddh000 T4 ddh330

# No departure/arrival airport

FM TST0910 BOS mmdd 03 B757 T3 ddh000 T4 ddh330

# No departure date

FM TST0911 ORD BOS 03 B757 T3 ddh000 T4 ddh330

# Runway arrival time without departure time.

FM TST0912 ORD BOS mmdd T1 ddh330

# Runway departure time without arrival time

FM TST0913 ORD BOS mmdd T2 ddh330

# Runway arrival time without departure time.

FM TST0914 ORD BOS mmdd T3 ddh330

# Runway departure time without arrival time

FM TST0915 ORD BOS mmdd T4 ddh330

5. Observe response:

FD TST0101000039.02 PROCESSED. 0 OK, 7 ERRORS, 0 WARNINGS

Check that a syntax error is received for each message.

6. (Test FMs containing fields with invalid syntax.) Submit the following CDM test messages (file A30903):

QU BOSCDYA

.BOSCDYA

FD TST0101000039.03

# Call sign too long

FM TST093030 ORD BOS mmdd 03 B757 

# Dep. airport too long

FMTST0931 PITTT JFK mmdd 03 T/B737

# Arr. airport too short

FM TST0932 PIT JF mmdd 03 T/B737 

# Original departure date too long

FM TST0933 PIT JFK 111 03 T/B737

# Invalid aircraft type

FM TST0934 PIT JFK mmdd 03 T/B

# Time field (T1) too short

FM TST0935 PIT JFK mmdd 03 T/B737 T1 ddh06 T2 ddh222 

# Time field (T2) too long

FM TST0936 PIT JFK mmdd 03 T/B737 T1 ddh022 T2 ddh0111

7. Observe response:

FD TST0101000039.03 PROCESSED. 0 OK, 7 ERRORS, 0 WARNINGS

Check that a syntax error is received for each message.

8. (Test FCs containing fields with invalid values.) Submit the following CDM test messages (file A30904):

QU BOSCDYA

.BOSCDYA

FD TST0101000039.04

# Unknown departure airport

FM TST0950 XXX BOS mmdd 03 B757

# Unknown arrival airport

FM TST0951 BOS XXX mmdd 03 B757

# Invalid month in departure date

FM TST0952 PIT JFK 13dd 03 T/B737

# Invalid day in departure date

FM TST0953 PIT JFK mm32 03 T/B737

# Unknown aircraft type

FM TST0954 PIT JFK mmdd 03 T/B111

# Invalid day in time field (T1)

FM TST0955 PIT JFK mmdd 03 T/B737 T1 321022 T2 ddh222 

# Invalid day in time field (T2)

FM TST0956 PIT JFK mmdd 03 T/B737 T1 ddh022 T2 001222

# Invalid hours in time field (T1)

FM TST0957 PIT JFK mmdd 03 T/B737 T1 dd3122 T2 ddh011

# Invalid minutes in time field (T1)

FM TST0958 PIT JFK mmdd 03 T/B737 T1 ddh0261T2 ddh222

# Runway arrival time before departure time

FM TST0959 ORD JFK mmdd 03 T/B737 T1 ddh033 T2 ddh011

# Gate arrival time before departure time

FM TST0960 PIT JFK mmdd 03 T/B737 T3 ddh011 T4 ddh000

# Earliest possible arrival time before departure time

FM TST0961 ORD JFK mmdd 03 T/B737 T7 ddh033 T8 ddh011

# Field identifiers mis-matched with values

FM TST0962 PIT JFK mmdd T1 T/B737 03 ddh022 T2 ddh222

# Unknown field identifier

FM TST0963 PIT JFK mmdd 11 T/B737

9. Observe response:

FD TST0101000039.04 PROCESSED. 0 OK, 14 ERRORS, 0 WARNINGS 

Check that a syntax error is received for each message.

Req. 3.10

NOTE: Procedure 3.10 uses flights created in procedure 3.8. Do not run procedure 3.10 without first running 3.8.

1. Replace times in the test messages according to the general instructions.

2. (Test valid syntax for FXs.) Submit test message (file A31001):

QU BOSCDYA

.BOSCDYA

FD TST0101000310.01

FX TST0801 ORD BOS mmdd

FX TST0802 PIT JFK mmdd

FX TST0803 ORD JFK mmdd

3. Observe response:

FD TST0101000310.01 PROCESSED. 3 OK, 0 ERRORS, 0 WARNINGS

4. (Test FXs with missing fields.) Submit test message (file A31002):

QU BOSCDYA

.BOSCDYA

FD TST0101000310.02

FX ORD BOS mmdd

FX TST1010 BOS mmdd

FX TST1011 ORD BOS

5. Observe response:

FD TST0101000310.02 PROCESSED. 0 OK, 3 ERRORS, 0 WARNINGS

Check that a syntax error is received for each message.

6. (Test FXs containing fields with invalid syntax.)  Submit test message (file A31003):

QU BOSCDYA

.BOSCDYA

FD TST0101000310.03

# Call sign too long

FX TST102020 ORD BOS mmdd

# Dep. airport too long

FX TST1021 PITTT JFK mmdd

# Dep. airport too short

FX TST1022 PIT JF mmdd

# Original departure date too long

FX TST1023 PIT JFK mmdd1

7. Observe response:

FD TST0101000310.03 PROCESSED. 0 OK, 4 ERRORS, 0 WARNINGS

Check that a syntax error is received for each message.

8. (Test FCs containing fields with invalid values.) Submit the following CDM test messages (file A31004):

QU BOSCDYA

.BOSCDYA

FD TST0101000310.04

# Unknown departure airport

FX TST0950 XXX BOS mmdd

# Unknown arrival airport

FX TST0951 BOS XXX mmdd

# Invalid month in departure date

FX TST0952 PIT JFK 13dd

# Invalid day in departure date

FX TST0953 PIT JFK mm32

9. Observe response:

FD TST0101000310.04 PROCESSED. 0 OK, 4 ERRORS, 0 WARNINGS 

Check that a syntax error is received for each message.

Requirements 3.11 - 3.13: Message Timing

Req. 3.11

Test deferred until software developed.

Req. 3.12a

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A31201):

QU BOSCDYA

.BOSCDYA

FD TST0101000312.01

FC TST1201 BOS PQI mmdd 03 BE02 T3 ddh100 T4 ddh320

FM TST1202 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh200 

4. Observe response:

FD TST0101000312.01 PROCESSED. 1 OK, 0 ERRORS, 1 WARNINGS



FM TST1202 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh200 

WARN004: FLIGHT NOT FOUND. CREATED FLIGHT.

5. Examine the FDB and FTM to see that the two flights have been created and are currently predicted to fly.

6. Submit the following test NAS messages (file N31202):

mmddhhmmssCFZ TST1203/203 T/DC9/A 0431 YYZ Ph150 330 YYZ.V252..J16.ALB.GDM2.BOS/0120

mmddhhmmssXFS TST1204/T04 C401/A 0160 BOS Ph100 050 BOS..MVY359035..MVY/0035 jjjj

mmddhhmmssBFZ TST1204/204 C401/A 0160 BOS Ph100 050 BOS..MVY359035..MVY/0035

mmddhhmmssBFZ TST1201/201 T/BE02/A 0260 BOS Ph100 170 BOS..PSM..ENE..AUG.V39.PQI/0140

mmddhhmmssNFZ TST1202/202 T/BA41/A 0280 JFK Ph110 150 

     JFK..MERIT..ORW.V16.WOONS..BOS/0050

7. Examine the FDB and FTM to see that the four flights have been created and/or updated and are currently predicted to fly.

8. Submit the following CDM test messages (file A31203):

QU BOSCDYA

.BOSCDYA

FD TST0101000312.03

FX TST1201 BOS PQI mmdd

FX TST1202 JFK BOS mmdd

FX TST1203 YYZ BOS mmdd

FX TST1204 BOS MVY mmdd

9. Observe response:

FD TST0101000312.03 PROCESSED. 4 OK, 0 ERRORS, 0 WARNINGS

10. Examine the flight records in the FDB and FTM to see that the flight status is canceled for those four flights.

Req. 3.12b

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A31204):

QU BOSCDYA

.BOSCDYA

FD TST0101000312.04

FC TST1205 BOS PQI mmdd 03 BE02 T3 ddh100 T4 ddh320

FM TST1206 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh200 

4. Observe response:

FD TST0101000312.04 PROCESSED. 1 OK, 0 ERRORS, 1 WARNINGS



FM TST1206 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh200 

WARN004: FLIGHT NOT FOUND. CREATED FLIGHT.

5. Examine the FDB and FTM to see that the two flights have been created and are currently predicted to fly.

6. Submit the following test NAS messages (file N31205):

mmddhhmmssCFZ TST1207/207 T/DC9/A 0431 YYZ Ph150 330 YYZ.V252..J16.ALB.GDM2.BOS/0120

mmddhhmmssXFS TST1208/T08 C401/A 0160 BOS Ph100 050 BOS..MVY359035..MVY/h135 jjjj

7. Examine the FDB and FTM to see that the two flights have been created and are currently predicted to fly.

8. Submit the following CDM test messages (file A31206):

QU BOSCDYA

.BOSCDYA

FD TST0101000312.06

FX TST1205 BOS PQI mmdd

FX TST1206 JFK BOS mmdd

FX TST1207 YYZ BOS mmdd

FX TST1208 BOS MVY mmdd

9. Observe response:

FD TST0101000312.12 PROCESSED. 4 OK, 0 ERRORS, 0 WARNINGS

10. Check the contents of the FDB to see that the four flights have been canceled.

11. Submit the following test NAS message (file N31207):

mmddhhmmssBFZ TST1205/205 T/BE02/A 0260 BOS Ph100 170 BOS..PSM..ENE..AUG.V39.PQI/0140

mmddhhmmssNFZ TST1206/206 T/BA41/A 0280 JFK Ph110 150 

JFK..MERIT..ORW.V16.WOONS..BOS/0050

mmddhhmmssCFZ TST1207/207 T/DC9/A 0431 YYZ Ph150 330 YYZ.V252..J16.ALB.GDM2.BOS/0120

mmddhhmmssBFZ TST1208/208 C401/A 0160 BOS Ph100 050 BOS..MVY359035..MVY/0035

12. Check the contents of the FDB to see that the four flights are still canceled.

Req. 3.12c

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A31208):

QU BOSCDYA

.BOSCDYA

FD TST0101000312.08

FC TST1209 BOS PQI mmdd 03 BE02 T3 ddh100 T4 ddh320

FM TST1210 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh200 

4. Observe response:

FD TST0101000312.08 PROCESSED. 1 OK, 0 ERRORS, 1 WARNINGS



FM TST1210 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh200 

WARN004: FLIGHT NOT FOUND. CREATED FLIGHT.

5. Examine the FDB and FTM to see that the two flights have been created and are currently predicted to fly.

6. Submit the following test NAS messages (file N31209):

mmddhhmmssXFS TST1211/T11 C401/A 0160 BOS Ph100 050 BOS..MVY359035..MVY/h135 jjjj 

mmddhhmmssBFZ TST1209/209 T/BE02/A 0260 BOS Ph100 170 BOS..PSM..ENE..AUG.V39.PQI/0140

mmddhhmmssNFZ TST1210/210 T/BA41/A 0280 JFK Ph110 150 

JFK..MERIT..ORW.V16.WOONS..BOS/0050

mmddhhmmssBFZ TST1211/211 C401/A 0160 BOS Ph100 050 BOS..MVY359035..MVY/0035

7. Examine the FDB and FTM to see that the flights have been created and/or updated and are currently predicted to fly.

8. Submit the following NAS test messages (file N31210):

mmddhhmmssBRZ TST1209/209 BOS PQI

mmddhhmmssNRZ TST1210/210 JFK BOS

mmddhhmmssBRZ TST1211/211 BOS MVY

9. Check the contents of the FDB to see that the three flights are still predicted to fly.

Req. 3.12d

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test NAS messages (file N31211):

mmddhhmmssBFZ TST1212/212 T/BE02/A 0260 BOS Ph100 170 BOS..PSM..ENE..AUG.V39.PQI/0140

mmddhhmmssBFZ TST1213/213 C401/A 0160 BOS Ph100 050 BOS..MVY359035..MVY/0035

4. Examine the FDB and FTM to see that the two flights have been created and/or updated and are currently predicted to fly.

5. Submit the following NAS test messages (file N31212):

mmddhhmmssBRZ TST1212/212 BOS PQI

mmddhhmmssBRZ TST1213/213 BOS MVY

6. Check the contents of the FDB to see that the two flights have been canceled.

Req. 3.12e

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test NAS messages (file N31213):

mmddhhmmssBFZ NON1214/214 T/BE02/A 0260 BOS Ph100 170 

BOS..PSM..ENE..AUG.V39.PQI/0140

mmddhhmmssBFZ NON1215/215 C401/A 0160 BOS Ph100 050 BOS..MVY359035..MVY/0035

4. Examine the FDB and FTM to see that the two flights have been created and/or updated and are currently predicted to fly.

5. Submit the following NAS test messages (file N31214):

mmddhhmmssBRZ NON1214/214 BOS PQI

mmddhhmmssBRZ NON1215/215 BOS MVY

6. Check the contents of the FDB to see that the two flights have been canceled.

Req. 3.12f

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A31215):

QU BOSCDYA

.BOSCDYA

FD TST0101000312.15

FC TST1216 BOS PQI mmdd 03 BE02 T3 ddh100 T4 ddh320

FM TST1217 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh200 

4. Observe response:

FD TST0101000312.15 PROCESSED. 1 OK, 0 ERRORS, 1 WARNINGS



FM TST1217 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh200 

WARN004: FLIGHT NOT FOUND. CREATED FLIGHT.

5. Examine the FDB and FTM to see that the two flights have been created and are currently predicted to fly.

6. Submit the following test NAS messages (file N31216):

mmddhhmmssXFS TST1218/T18 MD80 0464 BOS Ph045 370 

   BOS..MHT..CAM..SYR..YYZ.J522.GRB.EAU1.MSP/h350 jjjj

7. Examine the FDB and FTM to see that the flight has been created and is currently predicted to fly.

8. Submit the following CDM test messages (file A31217):

QU BOSCDYA

.BOSCDYA

FD TST0101000312.17

FX TST1216 BOS PQI mmdd

FX TST1217 JFK BOS mmdd

FX TST1218 BOS MSP mmdd

9. Observe response:

FD TST0101000312.17 PROCESSED. 3 OK, 0 ERRORS, 0 WARNINGS

10. Examine the flight records in the FDB and FTM to see that the flight status is canceled for those three flights.

11. Submit the following test NAS messages (file N31218):

mmddhhmmssBDZ TST1216/216 BE02 BOS Dh111 PQI h333

mmddhhmmssBTZ TST1217/217 260 230T 4239N/07100W

mmddhhmmssPUZ TST1218 T/MD80/A 0451 4404N/08213W Eh217 310 

BOS./.SYR.J63.TVC.J522.GRB.EAU1.MSP/h332

12. Examine the FDB and FTM to see that the flights have been activated.

Req. 3.12g

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A31219):

QU BOSCDYA

.BOSCDYA

FD TST0101000312.19

FC TST1219 BOS PQI mmdd 03 BE02 T3 ddh100 T4 ddh320

FM TST1220 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh200 

4. Observe response:

FD TST0101000312.19 PROCESSED. 2 OK, 0 ERRORS, 0 WARNINGS

5. Examine the FDB and FTM to see that the two flights have been created and are currently predicted to fly.

6. Submit the following test ATMS messages:

CXSD TST1219 BOS h100 PQI

INHB TST1220

7. Examine the FDB and FTM to see that the flights have been canceled.

8. Examine the ARINC log to determine that the appropriate warnings were generated.

Req. 3.13

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following NAS test messages (file N31301):

mmddhhmmssCFZ TST1301/301 T/DC9/A 0431 YYZ Ph150 330 YYZ.V252..J16.ALB.GDM2.BOS/0120

mmddhhmmssNFZ TST1302/302 T/BA41/A 0280 JFK Ph110 150 

   JFK..MERIT..ORW.V16.WOONS..BOS/0050

mmddhhmmssBFZ TST1303/303 T/BE02/A 0260 BOS Ph100 170 BOS..PSM..ENE..AUG.V39.PQI/0140

4. Examine the FDB and FTM to see that the three flights have been created and that the data fields have been properly set.

5. Submit the following test CDM messages (file A31302):

QU BOSCDYA

.BOSCDYA

FD TST0101000313.02

FC TST1301 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

FM TST1302 JFK BOS mmdd 26 EWR 

FC TST1303 BOS PHL mmdd 03 BE02 T3 ddh100 T4 ddh320

6. Observe response:

FD TST0101000313.02 PROCESSED. 3 OK, 0 ERRORS, 0 WARNINGS

7. Examine the FDB and FTM to see that the following updates have occurred:

TST1301 now has an aircraft type of B727

TST1302 is now departing EWR

TST1303 is now arriving PHL

8. Submit the following CDM test message (file A31303):

QU BOSCDYA

.BOSCDYA

FD TST0101000313.03

FM TST1303 BOS PHL mmdd 03 DC9 T3 ddh110 T4 ddh330

9. Observe response:

FD TST0101000313.03 PROCESSED. 1 OK, 0 ERRORS, 0 WARNINGS

10. Check the contents of the FDB and FTM to see that the aircraft type for flight TST1303 is now a DC9.

11. Submit the following test CDM messages (file A31304):

QU BOSCDYA

.BOSCDYA

FD TST0101000313.04

FC TST1304 BOS IAD mmdd 03 BA41 T3 ddh100 T4 ddh245

FM TST1305 BOS ORD mmdd 03 MD80 T3 ddh130 T4 ddh345

12. Observe response:

FD TST0101000313.04 PROCESSED. 1 OK, 0 ERRORS, 1 WARNINGS



FM TST1305 BOS ORD mmdd 03 MD80 T3 ddh130 T4 ddh345

WARN004: FLIGHT NOT FOUND. CREATED FLIGHT.

13. Examine the FDB and FTM to see that the two flights have been created and that the data fields have been properly set.

14. Submit the following NAS test messages (file N31305):

mmddhhmmssBFZ TST1304/304 T/DC9/A 0263 BOS Ph100 240 BOS..GLYDE..BAF.J77..J6.LRP.V143.ROBRT..AML..IAD/0146

mmddhhmmssBFZ TST1305/305 T/MD80/R 0472 BOS Ph130 310 BOS..MHT..CAM..SYR.J547.BUF..ECK.J94.FNT.PMM4.MDW/0215

15. Check the contents of the FDB to see that:

TST1304 now has an aircraft type of DC9

TST1305 is now arriving MDW

Requirements 3.14 - 3.17: Create Message Processing

Req. 3.14

1. Replace times in the test messages according to the general instructions.

2. Submit the following test CDM messages (file A31401):

QU BOSCDYA

.BOSCDYA

FD TST0101000314.01

FC TST1401 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

FM TST1402 JFK BOS mmdd 03 BE02 T3 ddh100 T4 ddh220

3. Observe response:

FD TST0101000314.01 PROCESSED. 1 OK, 0 ERRORS, 1 WARNINGS



FM TST1402 JFK BOS mmdd 03 BE02 T3 ddh100 T4 ddh220

WARN004: FLIGHT NOT FOUND. CREATED FLIGHT.

4. Examine the FDB and FTM to see that the flights have been created.

5. Submit the following CDM test message (file A31402):

QU BOSCDYA

.BOSCDYA

FD TST0101000314.02

FC TST1401 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

FC TST1402 JFK BOS mmdd 03 BE02 T3 ddh100 T4 ddh220

6. Observe response:

FD TST0101000313.02 PROCESSED. 0 OK, 2 ERRORS, 0 WARNINGS



FC TST1401 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

ERR001: FLIGHT EXISTS WITH AIRLINE DATA. USE FM.

FC TST1402 JFK BOS mmdd 03 BE02 T3 ddh100 T4 ddh220

ERR001: FLIGHT EXISTS WITH AIRLINE DATA. USE FM.

Req. 3.15. 

This requirement has been deleted.

Req. 3.16. 

This requirement has been deleted.

Req. 3.17

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A31701):

QU BOSCDYA

.BOSCDYA

FD TST0101000317.01

FC TST1701 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

FC TST1702 ALB BOS mmdd 03 BE02 T3 ddh015 T4 ddh055

FM TST1703 EHAM KBOS mmdd 03 SF34 T3 ddh010 T4 ddh330

4. Observe response:

FD TST0101000317.01 PROCESSED. 2 OK, 0 ERRORS, 1 WARNINGS



FM TST1703 EHAM KBOS mmdd 03 SF34 T3 ddh010 T4 ddh330

WARN004: FLIGHT NOT FOUND. CREATED FLIGHT.

5. Examine the FDB and FTM to see that the three flights have been created and are predicted to fly.

6. Submit the following NAS test messages (file N31702):

mmddhhmmssXFS TST1704/T04 BA41 0280 JFK Ph110 150 

   JFK..MERIT..ORW.V16.WOONS..BOS/h200 jjjj

mmddhhmmssBFZ TST1705/705 T/BE02/A 0260 BOS Ph100 170 BOS..PSM..ENE..AUG.V39.PQI/0140

mmddhhmmssXFS TST1706/T06 DC9 0263 BOS Ph100 240 BOS..GLYDE..BAF.J77..J6.LRP.V143.ROBRT..AML..IAD/h246 jjjj

mmddhhmmssBFZ TST1707/707 T/MD80/R 0472 BOS Ph130 310 BOS..MHT..CAM..SYR.J547.BUF..ECK.J94.FNT.PMM4.MDW/0215

7. Examine the FDB and FTM to see that the four flights have been created and are predicted to fly.

8. Submit the following CDM test message (file A31703):

QU BOSCDYA

.BOSCDYA

FD TST0101000317.03

FX TST1702 ALB BOS mmdd

FX TST1703 EHAM KBOS mmdd

FX TST1706 BOS IAD mmdd

FX TST1707 BOS MDW mmdd

9. Observe response:

FD TST0101000317.03 PROCESSED. 4 OK, 0 ERRORS, 0 WARNINGS

10. Check the contents of the FDB and FTM to see that flights TST1702, TST1703, TST1706, and TST1707 have been canceled.

11. Submit the following test CDM messages (file A31704):

QU BOSCDYA

.BOSCDYA

FD TST0101000317.04

FC TST1702 ALB BOS mmdd 03 BE02 T1 ddh020 T2 ddh103 -

T3 ddh015 T4 ddh055

FC TST1703 EHAM KBOS mmdd 03 SF34 T3 ddh010 T4 ddh630 -

T7 ddh005 T8 ddh615

FC TST1704 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh205

FC TST1705 BOS PQI mmdd 03 T/BE02/A T3 ddh100 T4 ddh240

FC TST1706 BOS IAD mmdd 03 BA41 T3 ddh100 T4 ddh245

FC TST1707 BOS MDW mmdd 03 MD80 T3 ddh130 T4 ddh345

12. Observe response:

FD TST0101000317.04 PROCESSED. 6 OK, 0 ERRORS, 0 WARNINGS

13. Examine the FDB and FTM to see that all six flights are currently predicted to fly and an FC has been processed for each. Verify that the database has been updated according to each message. In particular, check that:

the runway departure and arrival times get set for flight TST1702

the earliest possible departure and arrival times get set for flight TST1703

Requirements 3.18 - 3.25: Modify Message Processing

Req. 3.18

1. Replace times in the test messages according to the general instructions.

2. Submit the following test CDM messages (file A31801):

QU BOSCDYA

.BOSCDYA

FD TST0101000318.01

FM TST1801 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

FM TST1802 ALB BOS mmdd 03 BE02 T3 ddh015 T4 ddh055

FM TST1803 EHAM KBOS mmdd T3 ddh010 T4 ddh330

FM TST1804 JFK BOS mmdd 03 BE02

4. Observe response:

FD TST0101000318.01 PROCESSED. 0 OK, 2 ERRORS, 2 



FM TST1801 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

WARN004: FLIGHT NOT FOUND. CREATED FLIGHT.



FM TST1802 ALB BOS mmdd 03 BE02 T3 ddh015 T4 ddh055

WARN004: FLIGHT NOT FOUND. CREATED FLIGHT.



FM TST1803 EHAM KBOS mmdd T3 ddh010 T4 ddh630

ERR108: FLIGHT NOT FOUND. PROVIDE AIRCRAFT TYPE.



FM TST1804 JFK BOS mmdd 03 BE02

ERR107: FLIGHT NOT FOUND. PROVIDE GATE TIMES.

5. Examine the FDB and FTM to see that only flights TST1801 and TST1802 have been created and are predicted to fly.

Req. 3.19

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A31901):

QU BOSCDYA

.BOSCDYA

FD TST0101000319.01

FC TST1901 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

4. Observe response:

FD TST0101000319.01 PROCESSED. 1 OK, 0 ERRORS, 0 WARNINGS

5. Examine the FDB and FTM to see that the flight has been created and is predicted to fly.

6. Submit the following NAS test messages (file N31902):

mmddhhmmssXFS TST1902/T02 BA41 0280 JFK Ph110 150 

   JFK..MERIT..ORW.V16.WOONS..BOS/h200 jjjj

mmddhhmmssBFZ TST1903/903 T/BE02/A 0260 BOS Ph100 170 BOS..PSM..ENE..AUG.V39.PQI/0140

7. Examine the FDB and FTM to see that the two flights have been created and are predicted to fly.

8. Submit the following CDM test message (file A31903):

QU BOSCDYA

.BOSCDYA

FD TST0101000319.03

FX TST1901 YYZ BOS mmdd

FX TST1902 JFK BOS mmdd

FX TST1903 BOS PQI mmdd

9. Observe response:

FD TST0101000319.03 PROCESSED. 3 OK, 0 ERRORS, 0 WARNINGS

10. Check the contents of the FDB and FTM to see that the flights have been canceled.

11. Submit the following test CDM messages (file A31904):

QU BOSCDYA

.BOSCDYA

FD TST0101000319.04

FM TST1901 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

FM TST1902 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh205

FM TST1903 BOS PQI mmdd 03 T/BE02/A T3 ddh100 T4 ddh240

12. Observe response:

FD TST0101000319.04 PROCESSED. 0 OK, 3 ERRORS, 0 WARNINGS



FM TST1901 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

ERR111: FLIGHT CANCELED. USE FC.

FM TST1902 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh205

ERR111: FLIGHT CANCELED. USE FC.

FM TST1903 BOS PQI mmdd 03 T/BE02/A T3 ddh100 T4 ddh240

ERR111: FLIGHT CANCELED. USE FC.

13. Examine the FDB and FTM to see that all three flights are still canceled.

Req. 3.20

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A32001):

QU BOSCDYA

.BOSCDYA

FD TST0101000320.01

FC TST2001 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

4. Observe response:

FD TST0101000320.01 PROCESSED. 1 OK, 0 ERRORS, 0 WARNINGS

5. Examine the FDB and FTM to see that the flight has been created and is predicted to fly.

6. Submit the following NAS test messages (file N32002):

mmddhhmmssNFS TST2002/T02 BA41 0280 JFK Ph110 150 

   JFK..MERIT..ORW.V16.WOONS..BOS/h200 jjjj

mmddhhmmssBFZ TST2003/003 T/BE02/A 0260 BOS Ph100 170 BOS..PSM..ENE..AUG.V39.PQI/0140

7. Examine the FDB and FTM to see that the two flights have been created and are predicted to fly.

8. Submit the following CDM test message (file A32003):

QU BOSCDYA

.BOSCDYA

FD TST0101000320.03

FM TST2001 YYZ BOS mmdd 03 B727 T5 ddh140 T6 ddh255

FM TST2002 JFK BOS mmdd 03 BA41 T5 ddh110 T6 ddh205

FM TST2003 BOS PQI mmdd 03 T/BE02/A A2 PQIddh240A

9. Observe response:

FD TST0101000320.04 PROCESSED. 0 OK, 3 ERRORS, 0 WARNINGS



FM TST2001 YYZ BOS mmdd 03 B727 T5 ddh140 T6 ddh255

ERR105: ATTEMPT TO MODIFY CONTROLLED DEPARTURE TIME.

FM TST2002 JFK BOS mmdd 03 BA41 T5 ddh110 T6 ddh205

ERR105: ATTEMPT TO MODIFY CONTROLLED DEPARTURE TIME.

FM TST2003 BOS PQI mmdd 03 T/BE02/A A2 PQIddh240A

ERR104: ATTEMPT TO MODIFY ASSIGNED ARRIVAL SLOT.

10. Examine the FDB and FTM to see that all three flights were not updated by the FMs.

Req. 3.21

This requirement applies only to the airline software.

Req. 3.22

This requirement applies only to the airline software.

Req. 3.23

This requirement applies only to the airline software.

Req. 3.24

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A32401):

QU BOSCDYA

.BOSCDYA

FD TST0101000324.01

FC TST2401 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

4. Observe response:

FD TST0101000324.01 PROCESSED. 1 OK, 0 ERRORS, 0 WARNINGS

5. Examine the FDB and FTM to see that the flight has been created and is predicted to fly.

6. Submit the following NAS test messages (file N32402):

mmddhhmmssXFS TST2402/T02 BA41 0280 JFK Ph110 150 

   JFK..MERIT..ORW.V16.WOONS..BOS/h200 jjjj

mmddhhmmssBFZ TST2403/403 T/BE02/A 0260 BOS Ph100 170 BOS..PSM..ENE..AUG.V39.PQI/0140

mmddhhmmssBFZ TST2404/404 DC9 0263 BOS Ph100 240 BOS..GLYDE..BAF.J77..J6.LRP.V143.ROBRT..AML..IAD/0146

mmddhhmmssXFS TST2405/T05 T/MD80/R 0472 BOS Ph130 310 BOS..MHT..CAM..SYR.J547.BUF..ECK.J94.FNT.PMM4.MDW/h345 jjjj

7. Examine the FDB and FTM to see that the four flights have been created and are predicted to fly.

8. Submit the following NAS test message (file N32403):

mmddhhmmssBDZ TST2404/404 DC9 BOS Dh105 IAD 0251

9. Check the contents of the FDB and FTM to see that flight TST2404 is active.

10. Submit the following test EDCT message (file E32404):

FADT MDW /00/24/999/17-21-28//0/1700/0//B9



    DEP CNTR  BOS

IDENT      DEP    DEPT   EDCT   CTA

TST2405  BOS   Sh130  Ch150  Ah405

11. Examine the FDB and FTM to see that flight 2405 is controlled.

12. Submit the following test CDM messages (file A32405):

QU BOSCDYA

.BOSCDYA

FD TST0101000324.05

FM TST2401 YYZ BOS mmdd 02 SUB2401 03 DC9 T1 ddh145 T2 ddh301

FM TST2402 JFK BOS mmdd 26 EWR T3 ddh117 T4 ddh217

FM TST2403 BOS PQI mmdd 27 PHL T7 ddh122 T8 ddh333

FM TST2404 BOS IAD mmdd 03 B737

FM TST2405 BOS MDW mmdd 03 DC10

13. Observe response:

FD TST0101000324.05 PROCESSED. 5 OK, 0 ERRORS, 0 WARNINGS

14. Examine the FDB and FTM to see that the five flights have been updated and that all the modified fields have been set properly.

Req. 3.25

Inspect the database structure to verify that no fields have been allocated for intermediate airline departure and arrival times.

�Requirements 3.26 - 3.31: Cancellation Message Processing

Req. 3.26

1. Replace times in the test messages according to the general instructions.

2. Submit the following test CDM messages (file A32601):

QU BOSCDYA

.BOSCDYA

FD TST0101000326.01

FX TST2601 YYZ BOS mmdd

FX TST2602 ALB BOS mmdd

3. Observe response:

FD TST0101000318.01 PROCESSED. 0 OK, 4 ERRORS, 0 WARNINGS



FX TST2601 YYZ BOS mmdd

ERR201: FLIGHT NOT FOUND

FX TST2602 ALB BOS mmdd

ERR201: FLIGHT NOT FOUND

4. Examine the FDB and FTM to see that flights TST2601 and TST2602 have been created and are canceled.

Req. 3.27

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A32701):

QU BOSCDYA

.BOSCDYA

FD TST0101000327.01

FC TST2701 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

4. Observe response:

FD TST0101000327.01 PROCESSED. 1 OK, 0 ERRORS, 0 WARNINGS

5. Examine the FDB and FTM to see that the flight has been created and is predicted to fly.

6. Submit the following NAS test messages (file N32702):

mmddhhmmssXFS TST2702/T02 BA41 0280 JFK Ph110 150 

   JFK..MERIT..ORW.V16.WOONS..BOS/h200 jjjj

mmddhhmmssBFZ TST2703/903 T/BE02/A 0260 BOS Ph100 170 BOS..PSM..ENE..AUG.V39.PQI/0140

7. Examine the FDB and FTM to see that the two flights have been created and are predicted to fly.

8. Submit the following CDM test message (file A32703):

QU BOSCDYA

.BOSCDYA

FD TST0101000327.03

FX TST2701 YYZ BOS mmdd

FX TST2702 JFK BOS mmdd

FX TST2703 BOS PQI mmdd

9. Observe response:

FD TST0101000327.03 PROCESSED. 3 OK, 0 ERRORS, 0 WARNINGS

10. Examine the FDB and FTM to see that the flights have been canceled.

11. Submit the following CDM test message (file A32704):

QU BOSCDYA

.BOSCDYA

FD TST0101000327.04

FX TST2701 YYZ BOS mmdd

FX TST2702 JFK BOS mmdd

FX TST2703 BOS PQI  mmdd

12. Observe response:

FD TST0101000327.04 PROCESSED. 0 OK, 3 ERRORS, 0 WARNINGS



FX TST2701 YYZ BOS mmdd

ERR202: FLIGHT ALREADY CANCELED

FX TST2702 JFK BOS mmdd

ERR202: FLIGHT ALREADY CANCELED

FX TST2703 BOS PQI  mmdd

ERR202: FLIGHT ALREADY CANCELED

Req. 3.28

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A32801):

QU BOSCDYA

.BOSCDYA

FD TST0101000328.01

FC TST2801 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

4. Observe response:

FD TST0101000328.01 PROCESSED. 1 OK, 0 ERRORS, 0 WARNINGS

5. Examine the FDB and FTM to see that the flight has been created and is predicted to fly.

6. Submit the following NAS test messages (file N32802):

mmddhhmmssXFS TST2802/T02 BA41 0280 JFK Ph110 150 

   JFK..MERIT..ORW.V16.WOONS..BOS/h200 jjjj

mmddhhmmssBFZ TST2803/803 T/BE02/A 0260 BOS Ph100 170 BOS..PSM..ENE..AUG.V39.PQI/0140

7. Examine the FDB and FTM to see that the two flights have been created and are predicted to fly.

8. Submit the following NAS test message (file N32803):

mmddhhmmssBDZ TST2801/801 B727 YYZ Dh151 BOS h301

mmddhhmmssBDZ TST2802/802 BA41 JFK Dh121 BOS h343

mmddhhmmssBDZ TST2803/803 BE02 BOS Dh111 PQI h252

9. Examine the FDB and FTM to see that the flights have been activated.

10. Submit the following CDM test message (file A32804):

QU BOSCDYA

.BOSCDYA

FD TST0101000328.04

FX TST2801 YYZ BOS mmdd

FX TST2802 JFK BOS mmdd

FX TST2803 BOS PQI  mmdd

11. Observe response:

FD TST0101000328.04 PROCESSED. 0 OK, 3 ERRORS, 0 WARNINGS



FX TST2801 YYZ BOS mmdd

ERR202: FLIGHT IS ACTIVE

FX TST2802 JFK BOS mmdd

ERR202: FLIGHT IS ACTIVE

FX TST2803 BOS PQI  mmdd

ERR202: FLIGHT IS ACTIVE

Req. 3.29

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A32901):

QU BOSCDYA

.BOSCDYA

FD TST0101000329.01

FC TST2901 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

4. Observe response:

FD TST0101000329.01 PROCESSED. 1 OK, 0 ERRORS, 0 WARNINGS

5. Examine the FDB and FTM to see that the flight has been created and is predicted to fly.

6. Submit the following NAS test messages (file N32902):

mmddhhmmssXFS TST2902/T02 BA41 0290 JFK Ph110 150 

   JFK..MERIT..ORW.V16.WOONS..BOS/h200 jjjj

mmddhhmmssBFZ TST2903/803 T/BE02/A 0260 PQI Ph100 170 PQI..AUG..ENE..PSM..BOS /0140

7. Examine the FDB and FTM to see that the two flights have been created and are predicted to fly.

8. Submit the following EDCT test message (file E32903):

FADT BOS /00/24/999/17-21-28//0/1700/0//B9



    DEP CNTR  BOS

IDENT      DEP    DEPT   EDCT   CTA

TST2901  YYZ   Sh141  Ch151  Ah305

TST2902  JFK   Sh110  Ch121  Ah321

TST2903  PQI   Sh100  Ch111  Ah251

9. Examine the FDB and FTM to see that the flights have a controlled status.

10. Submit the following CDM test message (file A32904):

QU BOSCDYA

.BOSCDYA

FD TST0101000329.04

FX TST2901 YYZ BOS mmdd

FX TST2902 JFK BOS mmdd

FX TST2903 BOS PQI  mmdd

11. Observe response:

FD TST0101000329.04 PROCESSED. 3 OK, 0 ERRORS, 0 WARNINGS

Examine the FDB and FTM to see that the flights have been canceled.

Request an EDCT SHOW report for BOS and verify that the cancellations have caused open slots to be created.

Req. 3.30

This requirements apply only to the airline software.

Req. 3.31

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A33101):

QU BOSCDYA

.BOSCDYA

FD TST0101000331.01

FC TST3101 YYZ BOS mmdd 03 B727 T3 ddh140 T4 ddh255

FM TST3102 ALB BOS mmdd 03 BE02 T3 ddh015 T4 ddh055

4. Observe response:

FD TST0101000331.01 PROCESSED. 1 OK, 0 ERRORS, 1 WARNINGS



FM TST3102 ALB BOS mmdd 03 BE02 T3 ddh015 T4 ddh055

WARN004: FLIGHT NOT FOUND. CREATED FLIGHT.

5. Examine the FDB and FTM to see that the flights have been created and are predicted to fly.

6. Submit the following NAS test messages (file N33102):

mmddhhmmssXFS TST3103/T03 BA41 0290 JFK Ph110 150 

   JFK..MERIT..ORW.V16.WOONS..BOS/h200 jjjj

mmddhhmmssBFZ TST3104/104 T/BE02/A 0260 PQI Ph100 170 PQI..AUG..ENE..PSM..BOS /0140

7. Examine the FDB and FTM to see that the two flights have been created and are predicted to fly.

8. Submit the following CDM test message (file A33103):

QU BOSCDYA

.BOSCDYA

FD TST0101000331.03

FX TST3101 YYZ BOS mmdd

FX TST3102 ALB BOS mmdd

FX TST3103 JFK BOS mmdd

FX TST3104 BOS PQI  mmdd

9. Observe response:

FD TST0101000331.03 PROCESSED. 4 OK, 0 ERRORS, 0 WARNINGS

10. Examine the FDB and FTM to see that the flights have been canceled.

Requirements 3.32 - 3.35: NAS Messages

NOTE: Requirements 3.32 - 3.34 can only be run with ATMS in test mode.

Req. 3.32

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A33201):

QU BOSCDYA

.BOSCDYA

FD TST0101000332.01

FC TST3201 BOS PQI mmdd 03 BE02 T3 ddh100 T4 ddh320

FM TST3202 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh200 

4. Observe response:

FD TST0101000332.01 PROCESSED. 1 OK, 0 ERRORS, 1 WARNINGS



FM TST3202 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh200 

WARN004: FLIGHT NOT FOUND. CREATED FLIGHT.

5. Examine the FDB and FTM to see that the two flights have been created and are currently predicted to fly.

6. Submit the following test NAS messages (file N33202):

mmddhhmmssBFZ TST3201/201 T/DC9/A 0260 BOS Ph100 170 BOS..PSM..ENE..AUG.V39.PQI/0140

mmddhhmmssNFZ TST3202/202 T/B727/A 0280 JFK Ph110 150 

     JFK..MERIT..ORW.V16.WOONS..BOS/0050

7. Examine the FDB and FTM to see that the flights have been updated. In particular, verify that

The aircraft type has changed.

The equipment prefix and suffix have been stored.

The event lists reflect the field 10 from the flight plans.

Req. 3.33

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A33301):

QU BOSCDYA

.BOSCDYA

FD TST0101000333.01

FC TST3301 BOS PQI mmdd 03 BE02 T3 ddh100 T4 ddh320

4. Observe response:

FD TST0101000333.01 PROCESSED. 1 OK, 0 ERRORS, 0 WARNINGS

5. Examine the FDB and FTM to see that the flight has been created and is currently predicted to fly.

6. Submit the following test NAS messages (file N33302):

mmddhhmmssXFS TST3302/T02 C401/A 0160 BOS Ph100 050 BOS..MVY359035..MVY/0035 jjjj

mmddhhmmssCFZ TST3303/203 T/DC9/A 0431 YYZ Ph150 330 YYZ.V252..J16.ALB.GDM2.BOS/0120

7. Examine the FDB and FTM to see that the two flights have been created and are currently predicted to fly.

8. Submit the following CDM test messages (file A33303):

QU BOSCDYA

.BOSCDYA

FD TST0101000333.03

FX TST3301 BOS PQI mmdd

FX TST3302 BOS MVY mmdd

FX TST3303 YYZ BOS mmdd

9. Observe response:

FD TST0101000333.03 PROCESSED. 3 OK, 0 ERRORS, 0 WARNINGS

10. Examine the flight records in the FDB and FTM to see that the flight status is canceled for those three flights.

10. Submit the following test NAS messages (file N33304):

mmddhhmmssBFZ TST3301/201 T/BE02/A 0260 BOS Ph100 170 BOS..PSM..ENE..AUG.V39.PQI/0140

mmddhhmmssBFZ TST3302/302 C401/A 0160 BOS Ph100 050 BOS..MVY359035..MVY/0035

mmddhhmmssCFZ TST3303/203 T/DC9/A 0431 YYZ Ph150 330 YYZ.V252..J16.ALB.GDM2.BOS/0120

11. Examine the FDB and FTM to see that the three flights are still canceled but that the records have been updated with the data from the flight plan. In particular, verify that

The “P” times have been stored.

The equipment prefix and suffix have been stored.

The event lists reflect the field 10 from the flight plans.



Req. 3.34

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following test CDM messages (file A33401):

QU BOSCDYA

.BOSCDYA

FD TST0101000334.01

FC TST3401 BOS PQI mmdd 03 BE02 T3 ddh100 T4 ddh320

FM TST3402 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh200 

4. Observe response:

FD TST0101000334.01 PROCESSED. 1 OK, 0 ERRORS, 1 WARNINGS



FM TST3402 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh200 

WARN004: FLIGHT NOT FOUND. CREATED FLIGHT.

5. Examine the FDB and FTM to see that the two flights have been created and are currently predicted to fly.

6. Submit the following test NAS messages (file N33402):

mmddhhmmssBRZ TST3401/401 BOS PQI

mmddhhmmssNRZ TST3402/402 JFK BOS

7. Examine the FDB and FTM to see that the flights have not been canceled.

Req. 3.35

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following NAS test messages (file N33501):

mmddhhmmssXFS TST3501/T01 BA41 0280 JFK Ph110 150 

   JFK..MERIT..ORW.V16.WOONS..BOS/h200 jjjj

mmddhhmmssBFZ TST3502/502 T/BE02/A 0260 BOS Ph100 170 BOS..PSM..ENE..AUG.V39.PQI/0140

mmddhhmmssBFZ TST3503/503 T/MD80/R 0472 BOS Ph130 310 BOS..MHT..CAM..SYR.J547.BUF..ECK.J94.FNT.PMM4.MDW/0215

mmddhhmmssXFS TST3504/T04 DC9 0263 BOS Ph100 240 BOS..GLYDE..BAF.J77..J6.LRP.V143.ROBRT..AML..IAD/h246 jjjj

4. Examine the FDB and FTM to see that the four flights have been created and are predicted to fly. Note the ETD and ETA for the four flights.

5. Submit the following test CDM messages (file A33502):

QU BOSCDYA

.BOSCDYA

FD TST0101000335.02

FC TST3501 JFK BOS mmdd 03 BA41 T3 ddh110 T4 ddh205 -

	T1 ddh105 T2 ddh359

FC TST3502 BOS PQI mmdd 03 T/BE02/A T3 ddh100 T4 ddh240 -

	T1 ddh105 T2 ddh359

FM TST3503 BOS MDW mmdd T1 ddh105 T2 ddh359

FC TST3505 ALB BOS mmdd 03 BE02 T3 ddh015 T4 ddh055 -

	T1 ddh105 T2 ddh359

6. Observe response:

FD TST0101000335.02 PROCESSED. 4 OK, 0 ERRORS, 0 WARNINGS

7. Examine the FDB and FTM to see that the ETA and ETD for the four flights have been updated to h105 and h359, respectively.

8. Submit the following NAS test message (file N33503):

mmddhhmmssBFZ TST3504/504 T/DC9/A 0263 BOS Ph110 240 BOS..GLYDE..BAF.J77..J6.LRP.V143.ROBRT..AML..IAD/0200

mmddhhmmssBFZ TST3505/505 T/BE02/R 0272 ALB Ph130 310 ALB..MHT..BOS/0115

9. Check the contents of the FDB and FTM to see that the ETD and ETA for flight TST3504 has been updated, and that flight TST3505 still has an ETD and ETA of h105 and h359, respectively.

11. Submit the following test CDM messages (file A33504):

QU BOSCDYA

.BOSCDYA

FM TST3501 JFK BOS mmdd T1 ddh111 T2 ddh333

FM TST3505 ALB BOS mmdd T1 ddh111 T2 ddh333

12. Observe response:

FD TST0101000335.04 PROCESSED. 2 OK, 0 ERRORS, 0 WARNINGS

13. Examine the FDB and FTM to see that the ETD and ETA for flights TST3501 and TST3505 have been updated to h111 and h333, respectively.

14. Submit the following NAS test message (file N33505):

mmddhhmmssBFZ TST3501/501 T/BA41/A 0280 JFK Ph115 150 

   JFK..MERIT..ORW.V16.WOONS..BOS/h200

15. Check the contents of the FDB and FTM to see that the ETD and ETA for flight TST3501 are still h111 and h333, respectively.

Requirements 3.36 - 3.37: Flight Time Modeling

Req. 3.36

This requirement is covered by the test procedure for Req. 3.35.

Req. 3.37

1. Replace times in the test messages according to the general instructions.

2. Put the ATMS into test mode (i.e., stop processing of live messages).

3. Submit the following NAS test messages (file N33701):

mmddhhmmssXFS TST3701/T01 BA41 0280 JFK Ph110 150 

   JFK..MERIT..ORW.V16.WOONS..BOS/h200 jjjj

mmddhhmmssBFZ TST3702/502 T/MD80/R 0472 BOS Ph130 310 BOS..MHT..CAM..SYR.J547.BUF..ECK.J94.FNT.PMM4.MDW/0215

4. Examine the FDB and FTM to see that the two flights have been created and are predicted to fly. Note the ETD and ETA for the flights.

5. Submit the following test CDM messages (file A33702):

QU BOSCDYA

.BOSCDYA

FD TST0101000337.02

FC TST3701 JFK BOS mmdd 03 BA41 T3 ddh115 T4 ddh220

FM TST3703 BOS MDW mmdd T3 ddh135 T4 ddh359

6. Observe response:

FD TST0101000337.02 PROCESSED. 2 OK, 0 ERRORS, 0 WARNINGS

7. Examine the FDB and FTM to see that the ETA and ETD for the two flights have been updated and that each is 5 minutes greater than its previous value.

Requirement 3.38: New Information for Specialist

Req. 3.38

Start collecting data for BOS using FSM. Display the data via FSM

Execute the test procedure for Req. 3.31

Wait for a data update on FSM.

Examine the flights with a “canceled” status. Flights TST3101, TST3102, and TST3103 should be among the canceled flights.

Requirements 3.39 - 3.48: Rationing by OAG Schedule

TBD
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Appendix B - System Requirements Document for Task 3 of CDM

�

SYSTEM REQUIREMENTS DOCUMENT FOR TASK 3�OF THE COLLABORATIVE DECISION–MAKING PROGRAM�Version 1.2 (proposed)�(18 June 1996)

Overview

This document describes the system requirements for Task 3 of the ATMS Collaborative Decision–Making Program. Task 3 consists of modifying the ATMS software so that it will perform two new functions.

•	ATMS will accept messages from the airlines that contain updated information on the creation, modification, and cancellation of flights.

•	ATMS will ration (i.e., assign arrival slots during ground delay programs) by OAG schedule.

The advantage that this software offers to the FAA and the airlines is to reduce the number of ground delays issued and to preserve key aspects of the airlines’ scheduling when a program is run. This can be accomplished for several reasons. 

•	ATMS modeling (and therefore Monitor/Alert) will be based on current information on delays and cancellations rather than on the stale and less accurate information that is now used.

•	The airlines will no longer be penalized if they submit early information on delays and cancellations to the FAA.

•	The order of flights in the OAG schedule will be preserved during ground delay programs.

Other tasks in the Collaborative Decision–Making Program will be described in separate system requirements documents. These tasks include:

•	incorporating airline operational schedules

•	simplifying the substitution process

•	transferring between airlines (compression)

•	controlling by time of arrival

•	exchanging additional data 

Requirements Concerning Creations, Modifications, and Cancellations of Flights

Background

The main function of ATMS is to provide traffic management specialists with the best possible prediction of traffic demands to allow the specialists to anticipate and avoid traffic congestion and delays. ATMS currently receives flight data from two primary sources. OAG provides airline schedules for far look–ahead planning; flights from the OAG schedules are loaded into the ATMS databases twelve hours prior to their departure time. NAS provides real–time data about flights as they operate; NAS data typically begins to enter the ATMS databases about one hour prior to departure. These two data sources leave a gap during a critical time when much traffic management planning is done. The goal of this work item is to fill this gap with data updates from airlines notifying ATMS of changes in their flight schedules whenever they occur.

Definitions

For the purposes of these requirements, the following terms are used in a very specific manner.

•	The term “flight” refers to a single occurrence of a single leg of a flight (e.g., United flight 123 from BOS to ORD on January 30th, 1996).

•	The term “flight data messages” refers to the airline messages that create, modify, or cancel flights.

Communications Link

A communications link is required to get the airline flight data messages to ATMS. The link must allow keeping the airline data separate from the operational system until such a time that the airlines and the FAA have agreed to make the airline data operational. ARINC will be used initially for this purpose until a better alternative can be implemented.

Req. 3.1.	ARINC shall be used to communicate the airline flight data messages to ATMS.

Req. 3.2.	A separate ARINC address shall be dedicated to the airline flight data messages.

Req. 3.3.	Messages received at this dedicated ARINC address shall go only to the non–operational ATMS string on which the CDM software is being tested and not to an operational ETMS string.

Message Handling

Every time ATMS receives a message from the airlines, it will acknowledge the receipt and processing of that message. This leads to several requirements.

Req. 3.4.	ATMS shall positively acknowledge every message that is received.

Req. 3.5.	ATMS shall indicate whether a message was processed successfully or not.

Req. 3.6.	ATMS shall send an explanatory error message whenever a message is not processed successfully.

Req. 3.7.	ATMS shall send an acknowledgement or error message within one minute of receiving a message.

The format of the acknowledgement and error messages is specified in a separate message format memo.

Message Content and Format

ATMS will accept three types of flight data messages.

•	Creation message: Either creates a new flight or reinstates a flight that had previously been cancelled.

•	Modify message: Changes previously defined data for a flight.

•	Cancellation message: Cancels a flight.

The formats of the flight data messages are specified in a separate message format memo.

Requirements for the content of these messages will now be stated. 

Req. 3.8.	A flight creation message shall contain

  a.	flight ID

  b.	departure date

  c.	departure airport

  d.	arrival airport

  e.	gate departure date/time

  f.	runway departure date/time (optional)

  g.	arrival airport

  h.	gate arrival date/time

  i.	runway arrival date/time (optional)

  j.	aircraft type

Req. 3.9.	A modify message shall contain

  a.	flight ID

  b.	departure date

  c.	departure airport

  d.	arrival airport

  e.	modified flight data (can be multiple fields)

  f.	continuation flag (optional)

Req. 3.10.	A cancellation message shall contain

  a.	flight ID

  b.	departure date

  c.	departure airport

  d.	arrival airport

  e.	continuation flag (optional)

Some important notes about the contents of the messages specified in requirements 3.8. to 3.10.:

•	All dates and times are in Universal Time Coordinates (formerly GMT).

•	The flight ID, departure date, origin airport, and destination airport are used to uniquely identify a flight.

•	Departure date refers to the date on which the flight was first scheduled to depart. 

•	Gate times must be provided for flight create messages. Runway times should also be provided if available.

•	The modify message allows any flight data fields to be modified except as restricted by the substitution rules.

The optional continuation flag in the modify and cancellation messages is to allow an assigned (controlled) arrival slot to be transferred from one flight to another, for example, in the case of a fuel stop. The modify message must be followed immediately by a create message for the continuing flight that will assume the original flight’s arrival slot. This will be allowed only in the case where the destination airport of the original flight is modified.

Additional data fields and message types will be specified in the future; however, they are not required to complete CDM Task 3.

Message Timing

At any given time, the ATMS Flight Database maintains data only for flights scheduled to depart in the next twelve hours. Airlines, however, know about changes to their flight operations in some cases weeks or months ahead of time. In order to ease the job of implementation, ATMS will accept airline flight data messages at any time and enter them into the Flight Database when appropriate. Because the departure date on the messages is limited to month and date, the airlines are practically limited from sending in flight messages more than one year prior to a flight’s departure time.

Req. 3.11.	ATMS shall accept flight messages up to one year before the flight is scheduled to depart.

ATMS receives flight messages from the NAS as well as from the airlines. To ensure that the ATMS database is consistent with NAS, ATMS must apply certain constraints. These constraints essentially enforce the policy that once a flight plan is filed in the NAS, the airline has the responsibility to keep the NAS completely informed of its intentions.

Req. 3.12.	ATMS shall reject any airline cancellation message that it receives after a NAS flight plan has been received.

Req. 3.13.	ATMS shall not allow an airline, through a modification message, to change a field that has been received in a NAS flight plan. The fields that might conflict between the NAS flight plan and the airline flight data messages are: departure airport, arrival airport, and aircraft type.

�NOTE: Flight data messages and NAS flight plans both contain departure and arrival times. ATMS considers these different types of times, and saves them separately in the database. Therefore, ATMS expects — and will accept — revised departure and arrival time estimates in modification messages even after the NAS flight plan has been received.

Message Processing

When a message is received, the main processing job for each message will normally be to:

•	Creation message: insert that flight into the Flight Database.

•	Modify message: change the flight data in the Flight Database;

•	Cancellation message: mark that flight in the Flight Database as cancelled;

A difficulty faced by an airline is that it might not know if a particular flight is already in the Flight Database; therefore, it might not know if it should send a create or a modify message for that flight. This might lead to two error cases. First, an airline might think a flight is in the Flight Database (because it should be in the OAG data) and thus send a modify message, only to have the message rejected because the flight is not in the database. Second, an airline might think the flight is not in the Flight Database and thus send a create message, only to have the message rejected because the flight had been previously created from OAG data.  To deal with this difficulty, ATMS will allow two exception cases. First,  a modify message will be accepted for a flight that is not already in the database and used to create the flight as long as the modify message contains sufficient data to create a valid flight record. Second, a create message for a flight that already exists in the Flight Database will be accepted as long as it is the first message received from the airline for that flight. That is, if a modify message is received for a flight that is not in the Flight Database, and if this is the first message that has been received for the flight, then ATMS interprets this message to be a create message.  If either a create or modify message is received for a flight that is in the Flight Database, and if this is the first airline message that has been received for the flight, then ATMS interprets this message to be a modify message.

There are, however, a number of unusual or pathological situations that might arise when normal processing is inappropriate. For example, ATMS might receive a cancellation message for a flight, and then twenty minutes later it might receive a modify message for that flight. Logically, this sequence of messages should not happen, but in reality sequences like this do occur, and ATMS must deal with these pathological sequences in a sensible manner that is acceptable to all parties.

Creation Messages

The next set of requirements spells out how creation messages should be dealt with. The next three requirements ensure the logical consistency of the ATMS database.

Req. 3.14.	ATMS shall reject a creation message for any flight that already exists in the Flight Database unless

  a.	that flight has been cancelled by the airline or

  b.	the message is the first that has been received from the airline for this flight.

Req. 3.15.	ATMS shall reject a creation message for a flight that already exists in the Flight Database due to a NAS flight plan or other NAS message.

Req. 3.16.	ATMS shall issue a warning if a creation message is received for a flight that already exists in the Flight Database due to OAG data, but will use the data from the creation message to update the Flight Database.

This leaves us with the conditions that a creation message must meet if it is to be processed.

Req. 3.17.	If a creation message is received for a flight that

  a.	is not in the Flight Database, or

  b.	exists in the Flight Database but for which no message has previously been received, or

  c.	exists in the Flight Database but has been cancelled by the airline

then ATMS shall update the Flight Database to reflect this message.

Modify Messages

The following requirements specify how modify messages will be processed. The first two requirements ensure the logical consistency of the ATMS database.

Req. 3.18.	ATMS shall reject any modify message for a flight that is not in the Flight Database, unless this is the first message that has been received for this flight and the required fields are defined in the modify message, in which case ATMS shall treat this message as if it were a create message. The data fields required to create a flight are:

  a.	flight ID

  b.	departure date

  c.	departure airport

  d.	arrival airport

  e.	gate departure date/time

  f.	arrival airport

  g.	gate arrival date/time

  h.	aircraft type

Req. 3.19.	ATMS shall reject any modify message for a flight that is in the Flight Database but which has been cancelled.

If a modify message is received that modifies the departure time for a flight that has received an EDCT, then ATMS will reject this message since the proper way to modify such a flight is with an SI message. (Note: This is only true until changes in the substitution rules are implemented in CDM Task 5.)

Req. 3.20.	ATMS shall reject any modify message that changes the controlled departure time, controlled arrival time, or assigned arrival slot for a flight that has received an EDCT.

To keep the ATMS Flight Database accurate, the airlines should send time changes frequently. However, too many updates could overload the ATMS processing. The next two requirements address this compromise. Note that the time in the ATMS Flight Database that is being used as a reference is either the time from the OAG, or the time previously sent by the airline.

Req. 3.21.	Airlines shall send a new departure or arrival time whenever a that time has a cumulative change of more than fifteen minutes from the previous time sent to the ATMS database.

Req. 3.22.	Airlines shall not send a new departure or arrival time unless the time has a cumulative change of more than fifteen minutes from the time previously sent to the ATMS database.

Of course, the ATMS database must also be accurate with respect to flight data other than times.

Req. 3.23.	Airlines shall notify ATMS through a modify message of any change in departure airport, arrival airport, or aircraft type for any flight already in the ATMS database.

�NOTE: ATMS will only accept a modify message if a flight plan has not yet been received for the flight. A NAS amendment should be used to change these fields for flights with flight plans.

This leaves us with the conditions that a modify message must meet if it is to be processed normally.

Req. 3.24.	If a modify message is received for a flight that

  a.	is in the Flight Database,

  b.	is not in the Flight Database and for which no airline message has previously been received and which contains the required flight creation fields,

  c.	has not been cancelled,

  d.	has not yet landed,

  e.	has not received an EDCT (departure time field only), and

  f.	changes an airline–provided departure or arrival time by at least a cumulative fifteen minutes or changes the departure airport, arrival airport, or aircraft type

then ATMS shall update the Flight Database to reflect this message.

The next question is what record ATMS will keep of the changes that are made to the departure time.

Req. 3.25.	ATMS shall keep the originally scheduled OAG departure and arrival times and the most current departure and arrival times provided by the airlines, but shall not keep any record of intermediate times that were provided by the airlines but later superseded by the airline.

Cancellation Messages

The next set of requirements spells out how cancellation messages should be dealt with. The first three requirements ensure the logical consistency of the ATMS database.

Req. 3.26.	ATMS shall reject a cancellation message for a flight that is not in the Flight Database.

Req. 3.27.	ATMS shall reject a cancellation message for a flight that is in the Flight Database but has already been cancelled.

Req. 3.28.	ATMS shall reject a cancellation message for a flight that is in the Flight Database but has already departed.

If a cancellation message is received for a flight that has received an EDCT, then ATMS will reject this message since the proper way to cancel such a flight is with an SI message. (Note: This is only true until changes in the substitution rules are implemented in CDM Task 5.)

Req. 3.29.	ATMS shall reject a cancellation message for a flight that has received an EDCT.

To keep the ATMS database accurate, the airlines must send in all cancellation data.

Req. 3.30.	The airlines shall send a cancellation message to ATMS for every flight that is cancelled.

This leaves us with the conditions that a cancellation message must meet if it is to be processed.

Req. 3.31.	If a cancellation message is received for a flight that

  a.	is in the Flight Database,

  b.	has not been cancelled,

  c.	has not yet departed,

  d.	has not received an EDCT, and

  e.	has not received a NAS flight plan

then ATMS shall update the Flight Database to reflect this message.

NAS Messages

Possible conflicts arise because NAS messages will contradict the data received directly from the airlines. It is important that the ATMS databases be kept consistent with the ATC system. Therefore, in most cases the NAS message will override the flight data messages. The exception is the handling of predicted arrival and departure times.

The following requirements assure consistency between the ATMS and NAS databases in all respects except for times.

Req. 3.32.	If a NAS flight plan is received for a flight that has been created by an airline message, ATMS will use the data in the flight plan to update the Flight Database.

Req. 3.33.	If a NAS flight plan is received for a flight that has been cancelled by an airline message, ATMS will reinstate the flight and use the data in the flight plan to update the Flight Database.

Req. 3.34.	If a NAS cancellation is received for a flight that has been created by an airline message, ATMS will cancel the flight in the Flight Database.

The times received from the airlines will be stored in the Flight Database separately from the times received from NAS. However, there is an issue regarding which times to show in the Flight Schedule Monitor (FSM). The premise of this experiment is that the airline times are better for judging the true demand. The following requirement states how the times will be processed for FSM.

Req. 3.35.	When ATMS receives a request for flight data from FSM, it shall take one of the following actions:

  a.	If no modify or creation messages have been received for the flight, then ATMS shall use the times from NAS.

  b.	If any modify or creation messages have been received for this flight, then ATMS shall use the latest times from the modify and/or creation messages rather than the NAS times.

Flight Time Modeling

The airlines have the option of sending runway times or gate times. The manner in which ATMS models flight times differs dramatically based on which times are provided. If runway times are provided, ATMS will use the airline ETE as represented by the runway times without performing any additional modeling. If only gate times are provided, ATMS will model the runway departure and arrival times using its own internal ground time and en route models. This is stated in the following requirements.

Req. 3.36.	If a create or modify message contains runway departure and arrival times, ATMS shall update the update the predictions in the Flight Database to reflect the airline provided times.

Req. 3.37.	If a create or modify message contains only gate departure and arrival times (and not runway times), ATMS shall model the runway arrival and departure times and update the predictions in the Flight Database to reflect the modeled times.

New Information for the Specialist

Req. 3.38.	ATMS will provide information on flight cancellations to the traffic management specialist via the FSM tool.

Summary

 It is expected that airlines will send modify, cancel, and create messages to ATMS via the dedicated ARINC address. Any of these messages that satisfy the formatting and consistency requirements will be entered into the Flight Database, and this information will be used by ATMS in its flight modeling. ATMS will provide this updated information to the traffic management specialists, and no special actions are required from them or from the FAA once the new ATMS software is in place. 

Requirements Concerning Rationing by OAG Schedule

Background

When significant arrival delays are predicted at an airport, generally due to a reduction in the airport acceptance rate, a traffic management specialist may run a ground delay program for that airport. Currently, when a specialist decides to run a ground delay program at an airport, he or she prepares a list of flights that ETMS predicts to arrive at that airport during the time interval when the ground delay program is to be in effect. That list of flights is then passed to the Groverjack program, which then assigns those flights to the available landing slots.

The functions of producing the flight list and assigning flights to slots will be taken over by the Flight Schedule Monitor (FSM).  Assigning flights to slots, which is performed in a single step by Groverjack, shall be performed in two steps by FSM.  First, ration by schedule is used to determine which slots are assigned to each airline.  Second, the slots belonging to each airline are filled with that airline’s flights.

Preparing the List of Flights for Rationing by Schedule

Preparing the list of flights that serve as input to the rationing by schedule algorithm has several complications. Flights that were originally scheduled to be in the program time interval may now be expected to arrive before or after the program, or these flights may have been canceled. Flights originally scheduled to arrive before the program may now be arriving in the program. Also, flights that were not scheduled at any time may now be expected to arrive during the program. These complications must be dealt with so that slots are assigned without penalizing airlines submitting accurate information on delays and cancellations. 

The following definitions are needed.

Definition:	A flight is a scheduled flight  if it 

  a.	was in the most recent update of the OAG airline schedule database or

  b.	was created by a creation message submitted by an airline.

Any other flight is an unscheduled flight.

Definition:	A flight is a Class I  flight if it 

  c.	was in the most recent update of the OAG airline schedule database or

  d.	was created by a creation message submitted by an airline at least forty–eight hours before its originally scheduled runway departure time.

Any other flight is a Class II flight.

Definition:	The original scheduled arrival time for a scheduled flight is the runway arrival time that the flight had when it first entered the ATMS database.  (If a runway arrival time is not provided, ATMS will estimate the runway arrival time from the gate arrival time provided in the OAG or the creation message.)

Definition:	The original predicted arrival time for an unscheduled flight is the runway arrival time derived from the NAS flight plan when the flight was first created in the ATMS database. (ATMS will estimate the original runway time from the original gate arrival time provided in the NAS flight plan.)

Definition:	The current predicted arrival time for a flight is the most recent runway arrival time that the ATMS database shows.  (This arrival time is provided by, or modeled on the basis of, a creation message, modify message, NAS flight plan, or NAS flight plan amendment.)

When a specialist wants to compute a ground delay program at an airport for an interval of time, FSM must give the specialist the capability to produce the list of flights that will be used by the ration by schedule algorithm. The following requirements specify which flights will be included in this flight list.

Req. 3.39.	FSM shall provide the specialist with a command that, when executed, prepares a list of flights to be used by the ration by schedule algorithm. 

Req. 3.40.	The ration by schedule flight list shall include the following categories of flights:

  a.	scheduled flights that have an original scheduled arrival time in the program time interval and that are currently predicted to arrive during or after the program time interval

  b.	scheduled flights that have an original scheduled arrival time in the program time interval and that have been cancelled

  c.	scheduled flights that have an original scheduled arrival time before the program time interval and that have a current predicted arrival time in the program time interval

  d.	unscheduled flights with a current predicted arrival time during the program time interval

Req. 3.41.	The ration by schedule flight list shall not include the following categories of flights:

  a.	flights that have an original scheduled arrival time during the program time interval and that have a current predicted arrival time before the program time interval

  b.	flights that have neither an original scheduled arrival time during the program time interval nor a current predicted arrival time during the program time interval

Req. 3.42.	FSM shall sort the flights in the ration by schedule flight list in ascending order by arrival time; if two flights have the same arrival time, then they shall ordered randomly. The arrival times used for these flights shall be:

  a.	original scheduled arrival times for all scheduled flights and

  b.	original predicted arrival times for all unscheduled flights

Assigning Slots to Airlines

Once the list of flights described above has been prepared, the next step is to apply the ration by schedule algorithm to that list to produce the list of EDCTs. After slots are assigned to exempt flights, a first–come, first–served algorithm is used to assign the remaining flights to the remaining slots. All flights on the list that are not assigned a slot are pushed into the time after the interval ends. If there is no flight available for a slot, then that slot goes unassigned. This leads to the following requirements.

Req. 3.43.	FSM shall, after assigning slots to exempt flights, assign arrival slots to flights in the order they appear in the flight list produced according to requirements 3.39. through 3.40.  The result is a list of slots; for each slot is shown the airline that owns that slot.  If a slot could not be assigned to an airline, this list shows that the slot is open.

Req. 3.44.	The algorithm that FSM uses to assign EDCTs to flights shall be equivalent to the Groverjack algorithm.

While this algorithm assigns flights to slots, this is only a tentative assignment; the real significance of this algorithm is not that it assigns flights to slots but rather than it assigns slots to airlines. That is, the real output of this algorithm is a list that shows the slots and the airline to which each slot is assigned.

It should be noted that, in assigning slots to airlines, ATMS treats flights in the OAG and flights that are created by airlines exactly the same, even if flights are created by an airline at the last minute.  It is in the process of substitution that flights created at the last minute are treated differently; it is at this time that the distinction between Class I and Class II flights is used.

Assigning Flights to Slots

Once the list of slots that are assigned to each airline has been drawn up, the next step is to assign flights to these slots.  There are at least three methods that can be used to do this. 

•	The scheduled flight method assigns scheduled flights to slots.  

•	The actual flight method takes into account the cancellations and delays in assigning flights to slots but does not transfer slots among airlines.  

•	The actual flight method plus compression is the same as the actual flight method except that it determines which slots cannot be used and attempts to fill them.

The advantage of the scheduled flight method is that it does not interfere with the assignment of flights to slots that is produced in the previous step; this is the tentative assignment of flights to slots referred to above. The disadvantage of this method is that it can result in an unrealistic ground delay program since it might assign a slot to a canceled flight or to a flight that has been delayed and cannot fill that slot.  The actual flight method avoids this disadvantage and perhaps decreases the amount of substitution that airlines will do, but by doing so it must move flights from their originally assigned slots; this method does not change the slots that are assigned to each airline, but it does change the flights that are assigned to the slots.  The actual flight plus compression has the advantage of potentially making a more efficient use of slots; it has the disadvantage of reducing the control that an airline has over the slots that are originally assigned to it.

During the experimental phase the FAA and airlines might want to experiment with all three ways of assigning flights to slots, so the software needs to be able to support all three methods.

The actual flight method and the actual flight method plus compression both use the assumption that during a ground delay program an airline wants a flight to be moved earlier in time as long as two conditions hold.

•	The earlier time does not violate the minimum notice requirement. That each, each airline specifies that it wants to receive a departure time at least n minutes before that departure time. For example, an airline might require that it receive a departure time at least 30 minutes before that time so that it has time to prepare the flight for take–off.

•	The earlier time is not before the earliest runway departure time or the earliest runway arrival time specified by the airline. By default, the earliest allowed times are the scheduled (or proposed) times since an airline normally would not want a flight moved up earlier than its scheduled time. If desired, an airline can change these times. For example, if an aircraft has a mechanical problem, the earliest time that it can depart might be moved back.

It is required that ATMS allow an airline to change these times.

Req. 3.45.	ATMS shall allow each airline to specify the minimum notice that the airline shall receive for an EDCT. This minimum notice is the same for all flights at all airports.

Req. 3.46.	ATMS shall allow an airline to specify for each flight the earliest runway departure time and the earliest runway arrival time.

After slots have been assigned to each airline, the actual flight method uses the following algorithm to assign flights to each airline’s slots.

•	FSM shall draw up a list of slots assigned to that airline. These slots shall be ordered in ascending chronological order.

•	FSM shall draw up a list of the flights of that airline that are currently predicted to arrive at the controlled airport.

•	FSM shall start with the first slot assigned to that airline. It will assign the first flight on the list of flights to that slot unless this results in a violation of the minimum notice time, the earliest runway departure time, or the earliest runway arrival time.  Proceeding in this way, each slot shall be filled with the earliest flight on the flight list that has not yet been assigned to a slot and that does not violate the minimum notice time and the earliest departure and arrival times.

•	If no flight can be assigned to a slot, that slot shall be designated as an open slot that belongs to that airline.

The algorithm used by the actual flight method plus compression will be spelled out elsewhere.

The following requirements govern how ATMS shall assign flights to slots.

Req. 3.47.	ATMS shall give the traffic management specialist the option of assigning flights to slots by using the scheduled flight method, the actual flight method, or the actual flight method plus compression.

Issuing a Ground Delay Program

Once the ground delay program has been defined, it must be sent to each airline.

Req. 3.48.	Once ATMS has completed the process of assigning flights to slots, it shall prepare for each airline a report that shows the following data on each flight that is in the ground delay program

  a.	Call sign

  b.	Departure airport

  c.	Scheduled or proposed departure time

  d.	EDCT

  e.	Controlled time of arrival

In addition, FSM shall show in this report the open slots assigned to each airline.

Note: Two more fields that will be added to this report are the slot identifier and the class of the flight, i.e., I or II. These fields are not included here since they are not needed until Tasks 5 and 6, which implement the simplified substitution rules and compression.

Once these EDCTs have been calculated, no further changes are needed to the software. That is, the subsequent processing shall be performed by existing ATMS software. The following are among the events that might happen.

•	The traffic management specialist will use Autosend to issue the EDCTs, i.e., to send to the airlines the report prepared under requirement 3.48.

•	The airlines submit substitution messages to reorder their flights.

•	EDCTs are sent to towers.

Revising a Ground Delay Program

It is sometimes necessary for the traffic management specialist to revise a ground delay program by changing the length of the program or changing the acceptance rate for all or part of the program. If a program is revised, then the procedure described above that assigns slots to airlines is followed.  The algorithm for assigning flights to slots will be documented elsewhere.

Summary

A ground delay program will be primarily based on the flights that were originally scheduled to arrive during the program, most notably including those flights that have been cancelled or delayed. Exceptions are: unscheduled flights and flights delayed into the interval — which will be included — and flights that are expected to arrive before the program — which will not be included. Slots will be assigned based on the original times for those flights.
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Appendix C - Message Formats for CDM Task 3



Message Formats for CDM Task 3 — Version 1.2

Scope

This memo describes the message formats that the participating airlines will send to the Advanced Traffic Management System (ATMS) as part of Task 3 of the Collaborative Decision–Making program, as described in the system requirements document. The goal of Task 3 is to improve the data that the FAA uses to detect arrival problems at airports and to manage arrival problems through EDCT (aka ground delay) programs. The messages are also designed to support additional information exchange needed to support other CDM improvements to EDCT programs such as compression and control by arrival time.

The messages described in this memo only apply to individual occurrences of flight legs. Messages for making permanent changes to the flight schedules as downloaded from OAG, which were described in my previous memo, have been omitted here to avoid confusion. They will be re–instated at such time that we are ready to develop such functionality.

Background

The ETMS already processes a set of messages we receive from the NAS (flight plans, amendments  and cancellations being the relevant three). As we have created additional messages within ETMS, we have tried to mimic the NAS format in order to simplify the processing requirements. There is a tangible benefit for us if the airline messages have some compatibility with the NAS messages. 

A NAS flight plan, as you probably all know, looks like:

FZ  RYN218/154  B727  0471  DAY  P1000  290  DAY..PSB.J49.ALB..PSM..PSM/0129 

where the fields from left to right are:

	01	message type

	02	call sign/computer ID

	03	aircraft type

	05	filed airspeed

	06	coordination fix

	07	coordination time (the P means proposed)

	09	filed cruising altitude

	10	route of flight/estimated time enroute

A NAS amendment has the form:

AF  RLT950  MKG  ROC  06  4313N/08121W  07  E0803  10  MKG./.BUF.V2.ROC

where the fields from left to right are:

	01	message type

	02	call sign

	26	departure airport

	27	arrival airport

and repeated pairings of:

	12	field reference number to be modified

	17	new value for that field (matches syntax of referred field)

A NAS cancellation has the form:

RZ  RLT950  MKG  ROC

where the fields from left to right are:

	01	message type

	02	call sign

	26	departure airport

	27	arrival airport

Overview of Flight Message Processing

Airlines will send flight data via three message types: Create, Modify, and Cancel. These messages will be used to enhance the data which is currently loaded into the ATMS daily (live) database from the OAG schedules, often well ahead of the time that the flight operates. Once a flight is in the NAS (through filing a flight plan), ATMS will in general use the NAS data to replace the airline data (NOTE: we will use the airline estimated departure and arrival times over the NAS message times). Data in a specific airline message can only affect one day’s occurrence of one leg of a flight. The data sent in the airline messages will initially be oriented towards that data required to support improved EDCT processing; e.g., departure and arrival time estimates, changes in origin/destination, etc.

The three messages will be formatted by choosing from a set of pre–defined data fields. Certain fields are required on each message type; these will be provided in a fixed format. Other fields will be provided in a variable format, with each field being identified by a reference number. Existing NAS field formats and definitions are used wherever possible.

Messages will initially be transmitted from the airlines to ATMS through ARINC. The packaging and handling of the messages will be similar to the SI message processing with several significant exceptions:

ATMS will not generate flight–by–flight acknowledgement for messages that are processed correctly, but will rely on packet–level acknowledgements

airlines will assign a unique identifier (based in part on transmission time) to each packet which ATMS will return with the acknowledgement

Future CDM tasks will be implemented using these and additional messages. In particular, improved (simplified) substitution processing will be performed using the cancellation and modify messages defined here.

Flight Data Fields

The possible fields which can be defined for an individual flight are defined below. Individual messages are composed of combinations of these fields. Flight data fields are referred to by a field reference number. The first twelve fields are those required for the current goals of CDM; additional fields are included in anticipation of future functionality. New fields will be defined as the need arises.

Each field is described by a field reference number, a name, a syntax, a text explanation of the field, and one or more examples. Syntax is specified in a manner similar to that used in NAS–MD–311 Appendix E, where:�	a — denotes any alphanumeric character,

	L — denotes an upper case letter (A–Z),

	d — denotes any digit (0–9),

	() — indicates a character is optional.

	other characters — literals (i.e., the characters should appear as specified)

For example, the syntax “Ld(a)” indicates a field that must start with a letter followed by a digit, and can optional have a third character which can be any alphanumeric.

NOTES: 	1. 	All dates and times are in UTC.

Fields identified by integers correspond to NAS fields and their syntax matches (or is a �subset of) that specified in NAS–MD–311 Appendix E.

The fields designated A1, A2, ... and T1, T2, ... are new fields not defined in NAS.

Fields for Near–term Implementation

Field 02.	Flight Identification — 2–8 characters. La(a)(a)(a)(a)(a)(a) 

	Examples: N1, GAA1234

	Flight call sign as it appears in the OAG and/or will subsequently be filed on the NAS flight plan. Only the aircraft identification portion of the NAS syntax will be accepted (i.e., no suffixes are used here). Only seven character Flight IDs will be accepted for now. An extra character has been defined to allow for the possibility for NAS to go to an eight character ID. No padding is required.

Field 03.	Aircraft Type — 2 to 9 characters. (d)(L)/La(a)(a)/(L)

	Examples: T6, B727, H/B747, B757/A, 4T/DC10/B

	Aircraft equipment specification. Optional prefix number is the number of aircraft. Optional prefix letter specifies whether flight is TCAS equipped (T/), heavy (H/), or both (B/). Required middle portion is FAA published aircraft type code. Optional suffix is equipment type (/A for DME with altitude encoding, /B is DME with no altitude encoding, etc.) .

Field 26.	Departure Airport — 4 characters. aaa(a)

	Examples: JFK, KJFK, 32G

	ICAO identifier for the airport of origin for this flight leg. Called Departure Point in NAS.

Field 27.	Arrival Airport — 4 characters. aaa(a)

	Examples: JFK, KJFK, 32G

	ICAO identifier for the destination airport for this flight leg. Called Destination in NAS.

Field A1.	UTC Departure Date — 4 digits. dddd 

	Example: 0626

	Month and day on which the flight leg was originally scheduled to depart. Date must be four digits, zero padded.

Field A2.	Assigned Arrival Slot — 11 characters. (L)LLLddddddL

	Example: KORD261200A, KJFK261200C

	Unique identifier of the arrival slot that this flight is currently assigned to. Only applicable if a delay program is in place. First four characters indicate the arrival airport; next 6 digits are the day, hour, and minute of the slot; final letter indicates slot within the minute (A is first slot, B is second, etc.). Date/time portion must be 6 digits, zero padded.

Field T1.	Runway Departure Time — 6 digits. Dddddd

	Example: 261210

	Estimated day, hour, and minute the flight depart the runway. Must be 6 digits, zero padded.

Field T2.	Runway Arrival Time — 6 digits. Dddddd

	Example: 261518

	Estimated day, hour, and minute the flight will touch down on the arrival runway. Must be 6 digits, zero padded.

Field T3.	Gate Departure Time — 6 digits. Dddddd

	Example: 261200

	Estimated day, hour, and minute the flight will push back from the departure gate. Must be 6 digits, zero padded.

Field T4.	Gate Arrival Time — 6 digits. Dddddd

	Example: 261530

	Estimated day, hour, and minute the flight will pull in at the arrival gate. Must be 6 digits, zero padded.

Field T5.	Controlled Departure Time — 6 digits. Dddddd

	Example: 261245

	Day, hour, and minute at which the flight will have to leave the departure runway to make its controlled arrival time (aka EDCT). Only valid if a delay program is in effect. Must be 6 digits, zero padded.

Field T6.	Controlled Arrival Time — 6 digits. Dddddd

	Example: 261553

	Day, hour, and minute at which the flight must arrive to meet the goals of an FAA delay program (aka CTA). Only valid if a delay program is in effect. Must be 6 digits, zero padded.

Field T7.	Earliest Runway Departure Time — 6 digits. Dddddd

	Example: 261210

	Day, hour, and minute of the earliest runway departure time that an airline is willing to accept for a flight. Only valid if a delay program is in effect. Must be 6 digits, zero padded.

Field T8.	Earliest Runway Arrival Time — 6 digits. Dddddd

	Example: 261518

	Day, hour, and minute of the earliest runway arrival time that an airline is willing to accept for a flight. Only valid if a delay program is in effect. Must be 6 digits, zero padded.

Fields for Future Implementation

Field 05.	Cruising Speed — 2 to 4 digits. Multiple speeds can be provided separated by slashes and location identifiers. dd(d)(d)(/LLL(L)(L)/dd(d)(d))*

	Example: 250

	Planned true airspeed in knots. 

Field 09.	Cruising Altitude — 2 or 3 digits. Multiple altitudes can be provided separated by slashes and location identifiers.  dd(d)(/LLL(L)(L)/dd(d))*

	Example: 370

	Planned cruising altitude in hundreds of feet. 

Field 10.	Route of Flight — NAS flight plan format (see NAS MD–312). 

	Example: RDM..DSD.V595.PDX

	The planned route of flight expressed as a series of fixes and routes connecting the departure airport and the arrival airport.

Field A3.	Landing Weight — 1 to 4 digits. d(d)(d)(d)

	Example: 336

	 Expected landing weight of the aircraft expressed in thousands of pounds. 

Field A4.	Preferred Runways — 2 digits or 2 digits plus one or two letters; multiple fields allowed separated by slashes. dd(L)(L)(/dd(L)(L))*

	Example: 12L/12R

	The runway or runways that the airline would prefer the flight to be landed on. 

Field A5.	Landing Limits — 1,2, or 3 letters. L(L)(L) 

	Example: III

	Landing qualification of the flight considering crew and equipment. Possible values are I, II, and III.

Field T9.	Preferred Runway Arrival Time — 6 digits. Dddddd

	Example: 1234

	A runway arrival time (day, hour, minute) which when considered in aggregate with other flights for that airline indicates the preferred arrival sequence. 

General Rules for Individual Flight Messages

The following rules apply to all individual flight message types.

Message Formatting

1.	Every message shall contain the following five fields. These five fields will appear in order at the beginning of each message separated by spaces.

a.	Message Type

b.	Call Sign

c.	Departure Airport

d.	Arrival Airport

e.	Local Departure Date

2.	Message fields shall be separated by one or more spaces (hex 20).

3.	Any fields in addition to the five mandatory fields shall be explicitly identified by field reference number. The field reference number shall precede the field value and be separated from the value by a space (hex 20). For example, a Gate Departure Time would appear as: T1 101227

4.	Multiple values within a field shall be separated by single slashes. For example, a Preferred Runway specification would appear as: A4 33R/33L

5.	Optional fields which are not being included shall be omitted (i.e., there is no format for a blank field).

6.	A message may be continued on additional lines if too long to enter on one line. A line continuation shall be indicated by a dash character (hex 2D). The line continuation character shall appear as a separate field and must be the last field on a line; i.e., it must be separated from the preceding field by a space and followed by a new line sequence (specified in item 10, below). A line continuation character is not allowed in the middle of a field.

7.	The flight continuation indicator shall be the letter C appearing as the last field on a message (The “C” must be separated from the previous field by a space, as any other field is). The continuation symbol indicates that the next message will create or modify a flight that should get the rights to the arrival slot vacated by the flight cancelled or modified in this message. The flight continuation character shall appear as a separate field and must be the last field on a line; i.e., it must be separated from the preceding field by a space and followed by a new line sequence.

Message Packaging

8.	Flight messages shall be buffered into a single message for transmission over ARINC. The ARINC message shall be called an FD (Flight Data) message. An FD message may contain a variable number of the individual flight messages specified below. (NOTE: This parallels the SI message concept; an SI message contains a set of individual CNX, DLY, and SUB messages.)

The first line in an FD message (following the address lines provided by ARINC) shall include the message type (FD) followed by a unique packet identifier separated by one or more spaces, optionally followed by a return address. The packet ID shall consist of the three letter airline code, a 10 digit transmission date/time (month, day, hour, minute, second), and two digits for uniqueness (i.e., the extra two digits differentiate when multiple messages are generated in the same second). The format for the packet ID shall be: LLLddddddddd.dd. An example first line is:

�		FD    SWA0206122217.01

	A example first line with a return address is:

		FD   SWA0206122217.01   ABCDEFG

10.	A packet acknowledgement will be sent to the return address provided by ARINC (i.e., the address from which the packet was sent) unless an alternate return address is specified by the airline (the third field in the packet header line). If an alternate return address is specified, the acknowledgement will be sent only to that address.

11.	Messages within a packet shall be terminated by either a carriage return/line feed combination (hex: 0D0A) or a single line feed (hex: 0A).

12.	Continuation messages (either flight or line continuations) must be resolved within a single FD message. That is, the last message in an FD cannot contain a continuation character.

13.	Maximum message length for an individual flight message shall be 1024 characters.

14.	Maximum length of an FD message shall be 32K (32,768) characters. (NOTE: This maximum applies to the internal processing capability that will be provided in ATMS. The actual message length might be limited due to the communications medium. While we are using ARINC, the practical limit is 1800(?) bytes.)

Acknowledgements and Errors

15.	ATMS shall positively acknowledge each FD packet. The acknowledgement message will return the unique packet identifier, the number of messages processed correctly, with errors, and with warnings. These three numbers shall add up to the total number of messages received in the FD packet. The message shall be formatted as in the following example:��	FD SWA0206122217.01 processed. 21 OK, 0 errors, 0 warnings

16.	If ATMS does not encounter any processing errors in a packet, a single line message (as shown in 15.) will be returned indicating the packet was processed successfully.

If ATMS does encounter processing errors in an FD packet, a packet will be returned including the message(s) which caused the errors, and explanatory text describing the error. ATMS will generate an error whenever a flight message is not processed. Each message/error text pair will be separated by an extra linefeed for readability. The message shall be formatted as in the following example:��	FD SWA0206122217.01 processed. 19 OK, 2 errors, 0 warnings

�		FC  AAL2824  LGA  DFW  0206  03 B757  T3 061500  T4 061824

		Error: Previous FC received for this flight

�		FC  AAL2825  LGA  ORD  0206  03 B759  T3 061500  T4 061824

		Error: Unknown aircraft type

�The full set of error messages will be provided later.

If ATMS generates any warnings processing an FD packet, a packet will be returned including the message(s) which caused the warnings, and explanatory text describing the warning. ATMS will generate warning messages only in cases where the flight message is processed but some condition is detected which the airlines should know about. Each message/error text pair will be separated by an extra linefeed for readability. The message shall be formatted as in the following example:��	FD SWA0206122217.01 processed. 20 OK, 0 errors, 1 warnings

�		FC  AAL2824  LGA  DFW  0206  03 B757  T3 061500  T4 061824

		Warning: flight already exists in ATMS database (from OAG).

�The full set of warning messages will be provided later.

Create Individual Flight Message

An individual flight shall be added to the ETMS database using a Create message containing the following fields. By convention, the variable fields shall be sent in the order specified below. 

NOTE:	Only the near–term fields have been listed below. Other fields will be added in the future in an analogous manner.

Fixed Fields

Field 01	Message type = ’FC’ — Required

Field 02.	Call Sign — Required

Field 26.	Departure Airport — Required

Field 27.	Arrival Airport — Required

Field A1.	UTC Departure Date — Required

Variable Fields

Field 03.	Aircraft Type — Required

Field T1.	Runway Departure Time — Optional, but desired. Required if Runway Arrival Time is present.

Field T2.	Runway Arrival Time — Optional, but desired. Required if Runway Departure Time is present.

Field T3.	Gate Departure Time  — Required

Field T4.	Gate Arrival Time — Required

Field T7.	Earliest Runway Departure Time — Optional

Field T8.	Earliest Runway Arrival Time — Optional

Examples:

FC  TWA804  ORD JFK  0221  03 T/B727  T1 210918  T2 211109  T3 210900  T4 211117  T7 210918  T8 211115

FC  AAL2824  LGA  DFW  0206  03 B757  T3 061500  T4 061824

NOTES: 

Additional fields will be added as new requirements arise. (NOTE: Any system which reads these messages should be implemented to ignore any fields whose reference numbers it does not recognize. In this manner, new fields can be added without causing a problem for existing applications or for older versions of applications.)

The flight continuation symbol is not allowed on an FC message.

The FC message is used to re–instate a flight that has previously been cancelled.

ATMS shall reject an FC if a previous FC or FM has already been processed for the same flight.

ATMS will use information from the FC message to overwrite OAG schedule information in the ATMS database, as long as it is the first message received from the airline for the flight.

ATMS will not use information from the FC to overwrite NAS flight plan data. Data which is not specified on the NAS flight plan (airline predicted departure and arrival times, earliest arrival and departure times) will be saved even if the flight already exists. A warning will be sent to the airline that the flight already exists in the database.

Modify Individual Flight Message

An individual flight in the ETMS database shall be modified by using a Modify message containing the following fields in the indicated order:

Fixed Fields

Field 01	Message type = ’FM’ — Required

Field 02.	Call Sign — Required

Field 26.	Departure Airport — Required

Field 27.	Arrival Airport — Required

Field A1.	UTC Departure Date — Required

Variable Fields

field reference number

new value

field reference number

new value

etc.

Examples:

FM  AAL2824  LGA  DFW  0614  T6 141841

FM  UAL123  ORD  BOS  0221  02 UAL1234  03 B757

FM  COA1630  ORF  EWR  0111  27 PHL  C

NOTES: 

You may modify any field. (Field A1 should only be modified to correct a mistake).

If field 02, 26, 27, or A1 is modified, the new value will be used in the fixed portion of any subsequent message for that flight.

Fields T1 and T2 must always be specified as a pair in a modify message (i.e., if you change T1 you must include T2 and vice versa).

Fields T3 and T4 must always be specified as a pair in a modify message (i.e., if you change T3 you must include T4 and vice versa).

You may modify any number of fields in one message up to the maximum message length.

If the flight continuation symbol (C) is used, the next message must be an FC or FM for a flight arriving at the same airport as this flight.

The FM message (along with the FX message) will be used in the future to perform substitutions.

When modifying field 03, Aircraft Type, the entire previous specification will be replaced with the new value. For example, if the FC had a field 03 of T/B727, and a subsequent FM shows a field 03 of B757, we will drop the TCAS indicator for that flight.

ATMS will not process an FM for a flight that is not already in the ATMS database, either through the OAG or an FC message.

ATMS will not use information from the FM to overwrite NAS flight plan data. Data which is not specified on the NAS flight plan (airline predicted departure and arrival times, earliest arrival and departure times) will be updated even if the flight already exists. A warning will be sent to the airline that the flight already exists in the database. It is the airlines responsibility to see that any changes are filed with NAS once the flight plan is filed.

By convention, the variable fields in a modify message will be specified in increasing numerical order (01, 02, ..., A1, A2, ..., T1, T2, ...). (This is to improve readability; for robustness, the software will recognize any ordering).

Cancel Individual Flight Message

An individual flight in the ETMS database shall be cancelled by using a Cancel message containing the following fields in the indicated order:

Fixed Fields

Field 01	Message type = ’FX’ — Required

Field 02.	Call Sign — required

Field 26.	Departure Airport — Required

Field 27.	Arrival Airport — Required

Field A1.	UTC Departure Date — Required

Variable Fields

none

Examples:

FX  AAL2824  LGA  DFW  0614

FX  COA 1630  ORF  EWR  0111  C

NOTES: 

If the flight continuation symbol (C) is used, the next message must be an FC or FM for a flight arriving at the same airport as this flight.

The FX message (along with the FM message) will be used in the future to perform substitutions.

Release Slot Message

An airline shall relinquish an arrival slot by using a Release message containing the following fields in the indicated order:

NOTE:	The FR message deviates from the requirement of the first five fixed field, as the information provided does not apply to a specific flight.

Fixed Fields

Field 01	Message type = ’FR’ — required

Variable Fields

Field A2.	Assigned Arrival Slot — required

Example:

FR  A2 ORD061911A

NOTE: 

The continuation symbol is not allowed on an Open message.

The FR message will not be processed during the initial implementation of Task 3.

Flight Schedule Messages

The flight schedule message have been deleted from this version of the document to help maintain our focus on the near–term requirements. They will be re–introduced at such time as is deemed necessary.
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