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Background

In December of 2000 the Reroute Advisory Team (RAT) was formed with the task of improving the reroute advisories that are issued by the Command Center.  The RAT thinking is that when the Command Center issues an advisory, it wants certain flights to be on certain routes, and the advisory should, therefore, be designed to maximize the chance that this will happen.  To achieve this, the RAT has set three goals.  

· To improve the language that is used in reroute advisories so that there is no ambiguity and so that all FAA and NAS user personnel can properly interpret these advisories.  

· To accompany each reroute advisory with a list of affected flights so that everyone will have a clear idea of which flights are relevant.

· To provide this list of affected flights in a machine-readable form so that NAS users can deal with it efficiently.

If these goals are achieved, advantages of decreased workload, increased speed of implementation, and improved compliance with the reroute advisories are expected.  This document addresses only the second and third of these goals.


The operational concept that is envisioned is the following.  Suppose that a severe weather specialist at the Command Center has reached the point where he or she wants to issue a severe weather advisory that specifies a reroute.  (Activities that precede this point are not addressed in this document; these activities might include the FAA and NAS users consulting the weather forecast, studying the traffic situation, participating in the strategic planning telcons, and discussing the prospects with other interested parties.)   The following steps might happen.

· The severe weather specialist uses the Traffic Situation Display (TSD) both to specify the reroute and also to compose an advisory.

· To create a reroute, the specialist could either use pre-defined reroutes in the National Playbook, or he or she could create an ad hoc reroute.  In creating this reroute, the specialist would enter into the TSD dialog box enough information to define the reroute, e.g., start and stop time, end points of the reroute, and waypoints along the reroute.

· To create the advisory, the specialist would enter into the TSD dialog box the information that would go out in the advisory; the TSD would then use this information to create the advisory.

· ETMS would use the information that defines the reroute to determine as closely as possible the flights that would be affected.  A major goal of distributing the list of affected flights is to reduce confusion about exactly which flights are covered by the advisory.

· Using the information from the two previous steps, ETMS would create three forms of the advisory.

· A human-readable version without the list of affected flights.  This human-readable version would look very much like the current severe weather advisories.  

· A human-readable version with the list of affected flights.

· A machine-readable version with the list of affected flights.  The machine-readable version would be formatted in a way that a computer would be able to determine exactly what information is in the advisory.

· ETMS would send the appropriate versions of the advisory to each facility.  Each NAS user would have the option of receiving the human- and/or the machine-readable version of the advisory.  For the machine-readable advisory, each NAS user would have the option or receiving it over the teletype network and/or CDMnet.

· FAA field sites would use the advisory much as it does now but would have the added information of the list of affected flights.

· NAS users who receive a machine-readable version of the advisory would have the option of computerizing its handling.  The machine-readability of the advisory might enable an airline to route each advisory only to the relevant personnel.  Also, the advisory might be fed into the airline computer to be used in flight planning.

It is expected that a portion of the functionality described in this document will be implemented in ETMS 7.5 and the remainder implemented in ETMS 7.6.  Exactly how this functionality will be allocated between these two releases is to be determined.


This document is primarily based on documents written by and discussions with Roger Beatty, Keith Campbell, and Phil Smith.  The document most frequently used is:

Keith Campbell, “CDM/RAT Draft Proposal for Structured Reroute Advisories with Computer Parsable Flight Lists,” 31 October 2001.  This is referred to below as the “RAT Proposal.”


In reading this document, it will perhaps help to keep in mind the phrase: One constraint, one advisory, one reroute.  That is, an advisory is issued to deal with one constraint, all the new routes that are assigned are collectively referred to an one reroute.

The requirements are stated below in boldface type.  Non-boldface type is used to clarify or explain a requirement but is not, strictly speaking, part of the requirement.

Functional Requirements on ETMS

Entering Reroute and Advisory Data

1. The TSD shall allow the user to enter the following information about each reroute that is created.  (This information is entered once for each advisory, and ETMS will place it in the advisory header.)

a. Title of the advisory (required).

b. Statement of the impacted area (required).

c. Reason for the reroute (required).

d. Remarks (optional).  (A leading type of information that might be entered in the Remarks field is any exclusions, where the intent is that this field is only used to describe exclusions that cannot be described as flows; see requirement 2, especially requirement 2.a.  That is, if an exclusion can only be described with a text description, then the TSD user enters that description in this field.  This is, however, the last resort; if possible, the exclusion is defined as a flow as described in requirement 2.  In the telcon there was discussion about whether these exclusions should be entered in the Remarks field or in a separate Exclusions field.  My notes, which might well be wrong, indicated that the consensus was that the Remarks field should be used.)
e. Whether flows or flights are restricted (required).  (If a flow is restricted, this means that the advisory covers any flight that satisfies the conditions that define a flow; see requirement 2.  If flights are restricted, this means that the advisory covers only the specific flights that are listed; see requirement 3.  Currently, all advisories are flow advisories.  Nevertheless, it seems likely that future advisories might be flight advisories.  While the flow advisory would probably first be implemented in software, allowance must be made for future flight advisories.)
f. Whether the advisory uses a play drawn from the National Playbook or whether the reroutes are ad hoc (required).  (The user will indicate this by clicking a radio button.)
g. Name of the reroute (required).  (This is used to identify the reroute when it is stored in the central database.  The FAA needs to work out a naming convention for reroutes.  Later note: It seems to me that what is needed is not the name of the reroute but rather the name of the advisory, and the FAA already has a naming (or rather a numbering) convention for advisories.  Therefore, perhaps this requirement can be dropped.)
h. Facilities included.

i. Probability of extension.  (The standard options will initially be High, Medium, Low, and None, but this should be configurable.  The FAA needs to decide what these terms mean, e.g., does Low mean that the probability of extension is between 1 and 20 percent?)
j. Whether flights that are airborne are to be moved.  (This field and the next would be grayed out if in requirement e it is specified that flights rather than flows are restricted.
k. Whether flights that are not airborne are to be moved.

2. If the user indicates that flows are restricted (see requirement 1.e), then the TSD shall require the user to define each flow that is restricted by entering the following information.  (A flow is a set of flights that is defined by specifying its properties, e.g., all flights that depart ORD and go through ZOB.  See the RAT Proposal for more detail on these data items.  For each flow that is covered by an advisory, the TSD user would need to enter the following information.)
a. Whether this flow is included or excluded from the advisory.

b. Departure facilities.  (That is, indicate the airports, TRACONs, or ARTCCs that a flight must depart from to be included in this flow.  The user will be able to specify not only facilities that are included but also those that are excluded from this flow, e.g., ‘ZDC  –RDU’ would mean that this flow would include all flights departing from ZDC except those departing from RDU, which would be excluded.  This ability to include or exclude also applies to the Through, Via, and Arrival elements below.)
c. Through elements.  (That is, indicate the sectors, ARTCCs, or FCAs that flights must go through to be included in this flow.)
d. Via elements.  (That is, indicate the fixes that flights must go through to be included in this flow.)
e. Arrival facilities.  (That is, indicate the airports, TRACONs, or ARTCCs that a flight must arrive at to be included in this flow.)
f. Start time.

g. End time.

h. Type of time that defines the start time and end time.  (For example, if ETD is specified, then all flights whose ETD falls into the interval defined by the start time and end time are included in this flow.  The four allowed entries would be ETD, ETA, STE (sector time of entry), STX (sector time of exit), FTE (FCA time of entry), and FTX (FCA time of exit).)
i. Altitude.

j. Miles-in-trail restrictions associated with this flow.  (Should the TSD allow the user to enter the altitudes at which these restrictions apply?  Should there be a field for each type of restriction, or should there be one field for associated restrictions, which might cover MIT, altitude, and tunneling restrictions?)
k. The route that is assigned to the flights in this flow.  If more than one route is optionally allowed, the TSD shall allow a way for the user to indicate this.  (Only applies if this flow is included; see requirement a.)


(Note: There are three ways to exclude flights from an advisory.

· The exclusion can be described in free form text; see requirement 1.d.  These exclusions will not be reflected in the list of affected flights.

· An entire flow can be excluded; see requirement a.  These exclusions will be reflected in the list of affected flights.

· Sub-flows can be excluded; see the explanation of requirement b.  These exclusions will be reflected in the list of affected flights.)


3. If the user indicates that flights are restricted (see requirement 1.e), then the TSD shall provide the user with a way to indicate what these flights are.  (Presumably, the user would do a list request to get an initial list of flights, edit this list, and then paste this edited list into a field in the dialog box used to create the advisory.)


4. The TSD shall provide a command that allows a TSD user to issue an advisory that has been defined in accordance with the above requirements.


5. When a TSD user issues a reroute advisory, ETMS shall check this advisory for errors, shall report any errors to the user, and shall allow the user to correct those errors and re-issue the advisory.  ETMS shall only send out an advisory when it is unable to detect any errors in it.


6. ETMS shall provide a save and recall feature so that a user can save any advisory that he or she enters and can later recall and edit it to create a new advisory.  (If, for example, there is an advisory that a user regularly uses, that advisory can be saved.  Later, the user can recall it, edit it, and re-issue it.  This cuts down on workload since the parts of the advisory that stay the same do not need to be re-entered.)

7. The TSD shall provide help that will, among other things, give a list of acceptable terms and of definitions that are relevant to the reroute advisory.


Forming the List of Affected Flights

8. ETMS shall form the list of affected flights in the following way.

a. If the user indicates that flows are restricted (see requirement 1.e), then ETMS shall determine what flights are in the list of affected flights by doing one or more list requests that uses the criteria given in requirement 2.  (For a specification of the logic that might be used to do this, see Keith Campbell, “RAT Prototype Logic for Automatic ETMS Flight List Generation,” 11 November 2001.)
b. If the TSD user indicates that flights are restricted (see requirement 1.e), then ETMS shall use the list of flights provided by the TSD user (see requirement 3).


9. In the list of affected flights, ETMS shall include the following data for each flight in the list.  (Given in square brackets is the ETMS abbreviation for each item except for assigned route, for which there is currently no ETMS abbreviation.)
a. Departure ARTCC [DCENTR].  

b. Arrival ARTCC [ACENTR].

c. Aircraft ID [ACID].

d. Origin airport [ORIG].

e. Destination airport [DEST].

f. Estimated time of departure [ETD].  (This is ETMS’s estimate of the wheels-up time given all the data that ETMS has, including data that airlines have provided in CDM messages.)
g. Estimated time of arrival [ETA].  (This is ETMS’s estimate of the wheels-down time given all the data that ETMS has, including data that airlines have provided in CDM messages.)
h. P-time [PGTD].  (This is the departure time in the flight plan.  This is important since it indicates who has the responsibility to reroute a flight.  The current rule is that if the P-time is more than 45 minutes in the future, then the airline has the responsibility; otherwise, the FAA has the responsibility.)
i. Initial gate time of departure [IGTD].  (The IGTD shows the original day and time of departure.  This is included since, along with the aircraft ID, origin airport, and destination airport, this allows a flight to be uniquely identified, even if it is delayed into the next day.)
j. Assigned route(s).  

10. ETMS shall append to the list of affected flights that goes to each recipient the number of flights in the list for that recipient.  (This will allow each recipient to verify that it has received the entire list.)

11. ETMS shall provide a preview capability so that the TSD user can view the list of affected flights before it is sent.  (This allows the TSD user to verify that the list is suitably accurate.)
Forming the Human-readable Advisory that Does Not Include the List of Affected Flights

12. ETMS shall form the human-readable advisory that does not include the list of affected flights in the following way.  (For an example of what this advisory might look like, see the RAT Proposal, p. 3.)
a. ETMS shall include all of the information that the user enters into the TSD to define the advisory; see requirements 1 and 2.

b. ETMS shall add the following information.

i) An indication that this is a reroute advisory.

ii) Advisory number.

iii) Date and time that the advisory is issued.

Forming the Human-readable Advisory that Does Include the List of Affected Flights

13. ETMS shall form the human-readable advisory that does include the list of affected flights in the following way. 

a. ETMS shall include all of the information that appears in the human-readable advisory that does not include the list of affected flights; see requirement 12.

b. For each recipient ETMS shall append the list of affected flights in the following way.  (These lists are only sent to those who might reroute the flights, i.e., to centers and to the airlines.)
i) Advisories sent to each center shall show the flights that intersect that center broken down into three sub-lists.  (An advisory is only sent to a center if it is affected by the advisory.)
a) All flights on the master list that depart from this center.

b) All flights on the master list that land in the center and that are not on sub-list a).

c) All flights on the master list that intersect the center and that are not on sub-lists a) or b).  (My notes say that flights that are already airborne should not be included in this list.  Is this correct?)
ii) Advisories sent to each airline shall show only the flights of that airline (and its sub-carriers).

Forming the Machine-readable Advisory
14. ETMS shall form the machine-readable advisory in the following way.  (For an example of what this advisory might look like, see the RAT Proposal, pp. 8-9.)
a. ETMS shall include in the machine-readable advisory all of the information included in the human-readable advisory that does include the list of affected flights (see requirement 13).

b. ETMS shall format the information in the machine-readable advisory so that it can be read and understood by a computer.  (It is expected that the machine-readable advisory will use XML.  See the RAT Proposal, pp. 6-7, for details on how this might be done.)
Distributing the Human-readable Advisory that Does Not Include the List of Affected Flights

15. To govern the sending of the human-readable advisory without the flight list, ETMS shall have a configuration file or files that specify the following.

a. The facilities (including FAA facilities, international ATC facilities, and NAS users) to whom this advisory should be sent.

b. Whether this advisory should be sent to each facility over the teletype, over CDMnet, over ETMS communications, over NADIN, or over some combination.  (For example, a NAS user could receive the human-readable advisory over both the teletype and CDMnet.) 

c. The address(es) for each facility.

(This configuration file would be maintained by the Command Center.  A NAS user would  be able to have this file configured as desired.  The only change from the status quo is that a NAS user is given the option of getting the human-readable advisory over CDMnet.  Currently advisories are sent over the ETMS communications lines to each FAA facility, and they pop up on the user workstations where, for example, a TSD is being used.  Advisories are sent to international ATC facilities over NADIN.  Advisories are sent to NAS users over the teletype.)


16. Whenever a TSD user issues a severe weather advisory, ETMS shall send the human-readable version to facilities as specified in the configuration file (see requirement 15).


17. Whenever a TSD user issues a severe weather advisory, ETMS shall post this advisory on a web site.  (See comments after requirement 20.)
Distributing the Human-readable Advisory that Does Include the List of Affected Flights
18. To govern the sending of the human-readable advisory with the flight list, ETMS shall have a configuration file or files that specify the following.

a. The facilities (including FAA facilities, international ATC facilities, and NAS users) to whom this advisory should be sent.

b. Whether this advisory should be sent to each facility over the teletype, over CDMnet, over ETMS communications, over NADIN, or over some combination.  (For example, a NAS user could receive the human-readable advisory over both the teletype and CDMnet.) 

c. The address(es) for each facility.


19. Whenever a TSD user issues a severe weather advisory, ETMS shall send the human-readable version with the flight list to facilities as specified in the configuration file (see requirement 18).


20. Whenever a TSD user issues a severe weather advisory, ETMS shall post this advisory on a web site accessible over both CDMnet and the Internet.  (The advantage of posting the list of affected flights on the Internet is that the list of affected flights could then be viewed by smaller airlines, GA, and miscellaneous air traffic control facilities without access to CDMnet.  Exactly what should be posted on the web site?   The entire list?)

21. No information about sensitive flights shall be posted on any web site.  (Sensitive flights include all military flights plus other flights that have been designated as sensitive.)
Distributing the Machine-readable Advisory and Flight List
22. To govern the sending of the machine-readable advisory, ETMS shall have a configuration file or files that specify the following.

a. The facilities to whom the machine-readable advisory is sent.

b. Whether the machine-readable advisory is to be sent to each facility over the teletype, over CDMnet, over ETMS communications, over NADIN, or over some combination.

c. The address(es) for each facility.

(This configuration file would be maintained by the Command Center.  It might well be that the machine-readable advisory would only be sent to NAS users.  A NAS user would  be able to have this file configured as desired.  Note that the NAS user would have the option of getting the human-readable version, the machine-readable version, or both.)


23. Whenever a TSD user issues a severe weather advisory, ETMS shall send the machine-readable version to facilities as specified in the configuration file (see requirement 22).

Updating the List of Flights

Even after our discussion on the telcon, I am still not sure what to write for an updating requirement.  One of the ideas expressed was that the updates should be infrequent, and that they should only be sent when the specialist thinks that enough has changed to justify an update.  If this means that the specialist will recall a saved advisory (see requirement 6), edit it, and re-issue it to provide the updated list, then no new requirement is needed.


There was also discussion of having a list that changed dynamically and would, for example, be color-coded so that it would clearly indicate newly added flights.  This suggests an ADL-like mechanism to handle the list.  Is this what is desired?  Also, as Roger tirelessly stresses, remember that the purpose of the update is to keep the airlines (and maybe the FAA field facilities as well) current on what needs to be done.  
Issues

The various questions raised above are collected here for ready reference.

24. Does the FAA need a naming convention for reroutes?  See requirement 1.g.


25. Standard meanings need to be assigned to the terms, e.g., High, Medium, Low, and None, used to describe the probability of extension.  See requirement 1.i.


26. If there is a miles-in-trail restriction associated with a flow, should the TSD allow the user to enter the altitudes at which this restriction applies?  See requirement 2.j.


27. Exactly which types of restrictions should the TSD user be allowed to enter, and what information about each restriction should be entered?  See requirement 2.j.


28. Should flights that are already airborne be included in this list that is sent to centers?  See requirement 13.b.i)c).


29. What information in the list of affected flights can be posted on the web site accessible over CDMnet?  Over the Internet?


30. How should the list of affected flights be updated?  

Issues that Have Apparently Been Settled


This section lists issues that have previously been discussed and, I think, settled.  This serves as a reference so that, if we later revisit an issue, we will have some record of our previous deliberations.  After the original issue is stated, its resolution is given in square brackets.

31. Does the TSD user need to enter whether a reroute is drawn from the National Playbook?  I don’t think so since this will be known from how the TSD’s dialog box is filled out.  See requirement 1.f.  [This is automatically taken care of since the TSD user is required to click a radio button to indicate whether the reroute is drawn from the National Playbook or is ad hoc.] 


32. Is the name of the reroute something that the TSD user should enter?  See requirement 1.g.  [Yes.  This name is used as the unique identifier of the advisory.]


33. Should the entry for probability of extension be limited to high, medium, or low?  Or should the user be given more options or perhaps allowed to enter text?  See requirement 1.i.  [The user should be required to choose from a pick list.  This list will be configurable, but initially it will contain High, Medium, Low, and None.]


34. Can exclusions be stated with enough precision to enable them to be translated into unambiguous information in a machine-readable advisory?  See requirement Error! Reference source not found..  [If so, they are handled as specified in requirement ?; if not, then they are handled as specified in requirement ?.)


35. Should the TSD user make any sort of entry to indicate that flights on preferred routes are affected?  [No.  This concept was dropped.  The phrase “flights normally filed on” should be interpreted to mean how flights are filed (or going to be filed) today.”]


36. Should the requirements say anything about whether the user should be allowed to specify whether the list of flights can be generated for flights that are included are excluded.  [This does not seem to be relevant.]


37. Should the user be allowed to enter information about altitude as part of the definition of an affected flow?  [Yes.  This has been added as requirement 2.i.]


38. Should IGTD be used included instead of SGTD and SGTA?  See requirement 9.i.  [Yes.]


39. Should the list of affected flights be included in the human-readable version of the advisory?  Or should the list be sent out separately but showing the advisory number?  See requirement 13.b.  [The human-readable advisory should be available in two forms, both with and without the flight list.  Each recipient could choose which form it wanted to received.]


40. What flights should be included in the lists that go to various facilities such as TRACONs?  [Lists should  only go to those who might reroute flights.  Therefore, TRACONs should not get the list.]


41. What flights should be included in the list of affected flights sent to foreign ATC facilities?  Or should the list of affected flights be sent at all?  [Lists should  only go to those who might reroute flights.  The only relevant foreign facilities would be Canadian centers, which will be treated the same as U.S. centers.]


42. Other than NAS users and FAA facilities, who are advisories sent to?  I believe they are sent to foreign ATC facilities.  Are there any other recipients who need to be considered?  [The human-readable advisories without the list of affected flights will be sent out as at present to these users and facilities.  ETMS will be configurable to send the human- or machine-readable advisory with the list of flights to any facility that wants it and that has connectivity.]


43. Should the ability to send a machine-readable version of the advisory to FAA facilities be a requirement, or is this an unnecessary frill?  See requirement 22.  [The option of sending a machine-readable version to FAA facilities should be kept open to allow future tools to use this version.]


44. What tools if any should the FAA provide to the FAA field facilities to help them deal with the reroute advisories?  Is anything needed other than what will be provided in the TSD?  [This is to be determined at some time in the future.]

Implementation Issues

45. Should the save and recall feature be implemented within the TSD, or should it use the central database of advisories?  Currently, the TSD’s save and recall feature is used for many items, e.g., flight sets, overlays, and alert settings; each TSD takes care of the saving and recalling.  The advisories could be handled in the same way.  This would probably be the easiest way to deal with this, but it suffers from the disadvantage that the advisories would be saved to a single machine; if a traffic manager moves to a different machine, then he would not have access to the saved advisories.

46. When putting the restrictions into the machine-readable advisory, keep in mind that airline flight planning systems can easily deal with a restriction of there being an maximum altitude prior to a fix, so a format like

FL290   JVL

can be used to indicate that the altitude is capped at FL290 until the fix JVL is reached.  A tunneling restriction could be expressed in the same way.
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