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I. Introduction

Rerouting today is a cumbersome, slow, and unreliable process that eats up precious time in the operational environment and hampers the system’s ability to respond fully and promptly to en route constraints.  The good news is that most of the pieces are in place to radically improve the process, and many of the system stakeholders in the process are fully aware of the benefits to be gained.  The time is ripe for a big step forward.

This proposal details the CDM/RAT team’s recommended messaging standards for computer parsable reroute advisories with flight lists.

RAT Requirements from July Meeting

At it’s July 11 meeting, the CDM RAT team specific a number of requirements for an improved reroute process:

1. Rerouting actions are to generate a corresponding initial flight list.

· The initial flight list represents the set of flights known to meet the advisory’s specifications at the time the advisory was issued.  While the participants agreed that this list would ideally be updated periodically, they also agreed that just the initial list would be valuable as a start.

2. The flight list should be formatted so as to be computer readable.

· Chuck Vomacka of the ATCSCC proposed XML as a formatting standard.

3. Each flight in the list must include at least the following data elements:

· Departure ARTCC

· Flight ID

· Scheduled Gate Time of Departure (Date and Time, eg ddhhmm)

· Scheduled Gate Time of Arrival (Date and Time, eg ddhhmm)

· Departure Airport Code

· Arrival Airport Code

4. In addition, the advisory number and issued date and time should accompany the list.

5. Airline members of the RAT want the list be communicated via CDM*Net

-  CDM*Net will provide fast and secure communication.

6. FAA and GA representatives also expressed a desire to post the information on the web. 

- web posting provides access to information for all stakeholders.

7. While flight lists were the primary goal of the group, members also agreed that advisory descriptions similar in content to current reroute advisories, but with added structure and elimination of ambiguous terminology should be added.

8. RAT members agreed that not all advisories could be clearly structured, so they allowed for some unstructured advisories, clearly denoted as such.  

9. Exclusions were the object of special discussion.  

· a special field in the structured advisory is reserved for exclusions

· use of the field can trigger dispatchers to check which flights in the provided list can be excluded

III. Sample of the Proposed Format 

To help with envisioning the type of message that would meet RAT goals, a sample advisory in the current format and the proposed format along with a proposed flight list in plain text format is shown in the figures below (XML examples are given at the end of the paper).  

At first glance, the structured reroute advisory is not radically different.  Compared to the current format, a structured advisory is about the same length, but less ambiguous in terms of the flows included.  For automatic processing by computer, this makes all the difference. The really big benefits come from the shared flight list that structured advisories enable a computer to provide:

THIS REPLACES ADVISORY 067

IMPACTED AREA: DTW ARRIVALS THROUGH ZID  

REASON: THUNDERSTORMS/AIRCRAFT DEVIATIONS   

ASSIGNED REROUTE: AIRCRAFT LANDING DTW FROM ZJX/ZTL/ZID CAN EXPECT

ROUTING VIA: IIU *VHP* FWA MIZAR3 DTW

FACILITIES INCLUDED: ZID/ZTL/ZJX

VALID UNTIL: 2030Z

PROBABILITY OF EXTENSION: MODERATE

REMARKS: 

ASSOCIATED RESTRICTIONS: 

Figure 1.  Sample Advisory (Current Format)

TITLE: DTW REROUTE ADVISORY

IMPACTEDAREA: DTW

REASON: THUNDERSTORMS/AIRCRAFT DEVIATIONS   

INCLUDE FLOW: FROM: ZJX/ZTL/ZID TO: DTW ETD BETWEEN: 311912 AND: 312030

   ASSIGNED ROUTE: .IIU.VHP.FWA.MIZAR3.DTW

FACILITIES INCLUDED: ZID/ZTL/ZJX

VALID UNTIL: 2030Z

PROBABILITY OF EXTENSION: MODERATE

REMARKS: THIS REPLACES ADVISORY 067

ASSOCIATED RESTRICTIONS: 

FLIGHTCOUNT: 8
DCENTR ACID  ORIG DEST  ETD   ETA   SGTD   SGTA    ASSIGNEDROUTE

ZID   MES3168 LEX  DTW  A1919 A2027 311920 312100 .IIU.*VHP*.FWA.MIZAR3.DTW 

ZID   MES2900 EVV  DTW  A1928 A2048 311924 312115 .IIU.*VHP*.FWA.MIZAR3.DTW 

ZID   NWA1404 SDF  DTW  A1935 A2027 311920 312040 .IIU.*VHP*.FWA.MIZAR3.DTW 

ZID   NWA1010 IND  DTW  A1936 A2017 311930 312042 .IIU.*VHP*.FWA.MIZAR3.DTW 

ZID   COM215  CVG  DTW  A1949 A2030 311930 312034 .IIU.*VHP*.FWA.MIZAR3.DTW 

ZID   MES3656 CVG  DTW  A2019 A2106 312007 312129 .IIU.*VHP*.FWA.MIZAR3.DTW 

ZID   MES2915 DAY  DTW  A2028 A2112 312006 312121 .IIU.*VHP*.FWA.MIZAR3.DTW 

ZTL   USA838  CLT  DTW  

A2027 A2147 312015 312200 .IIU.*VHP*.FWA.MIZAR3.DTW 

Figure 2.  Sample Advisory Format (Structured, Plain text)

c. Definitions: A Vocabulary for Defining Reroutes


The intent of the proposed vocabulary is to use current terms and valid entry types where-ever possible, consistent with meeting RAT goals.  Many items are optional; these are listed in parentheses.  In some cases one of several options should be used. '|' means choose one of these options

Review of reroutes on multiple days during May and June indicates nearly all reroutes can be reasonably fit into this format.  Playbook definitions should be stored and retrieved by name, as their complexity makes them cumbersome to reconstruct.

High Level Vocabulary
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Advisories can be organized with a top level element called 'Advisory' that always contains an 'AdvisoryHeader' with common information like advisory number, issue data/time, and remarks.  The 'Reroute' message lives within the 'Advisory' as one option.  In the future, other advisory types like GDP, ground stop, etc. could share the same high-level structure.

Within the 'Reroute' can be either a FlightList (for cases where a fixed set of flights is being moved), a FlowReroute (for cases where included flows are defined, but we could not generate a corresponding flight list), or both (for cases where the specialist specified a set of flows to move and the automation generated a corresponding list of flights).  A 'MIT' message can also live within the 'Reroute'.  Details follow.

'Advisory Header' adjectives
The header provides general information about the advisory.  Because structured flows and lists are the near term focus of the RAT, the current fields can be left largely as-is:

Term




Description




Example Entry


    Valid

ADVN




Advisory Number



49


positive whole nums

ISSUE TIME



Date/Time Advisory sent


071501  



ddhhmm

IMPACTED AREA


Define constrained area


ZID88/89



any text

REASON




Cause of constraint



TSTMS



any text

REMARKS



Miscellaneous notes



REPLACES ADVZY 039
any text

'REROUTE' adjectives


Reroutes can be either flow oriented reroutes like the current advisories, or flight reroutes, where a list of individual flights is identified that should be moved.  Flight reroutes are much simpler to describe, because they simply provide a list of flights.  Flow reroutes provide a flow definition as well as (if possible) a list of flights that correspond to the included flows.

'type'

'flowreroute' 
specifies a set of flows whose flights are to move to an assigned route.

'flightreroute' 
specifies a set of flights to move and their assigned routes

'name'


a codename for a reroute, which could be from a playbook or CDR.

'isplaybook'

set to true if the reroute is a playbook

'FLIGHTLIST'

a list of flights to move with their assigned reroutes

'FLOWREROUTE'
a set of flow definitions covering the flights to move

'MIT'


a miles in-trail restriction associated with t he reroute

'FLIGHTLIST' adjectives


The proposed fields correspond to the data specified by the RAT.  The terms and valid entries are taken from FSM and ETMS, because the terms are familiar and the valid entries reflect hard-won experience. 

Term


Description




Example Entry


    Valid

'DCENTR'

ARTCC from which the flight departs.  
ZKC



3-letter ARTCC code

'ACID'


Aircraft flight id




AAL0123


valid ETMS flight id

'SGTD'


Scheduled gate time of departure

280155


ddhhmm (zulu)

'SGTA'


Scheduled gate time of  arrival


281100


ddhhmm (zulu)

'ORIG'


Origin airport





DFW


3-letter airport code

'DEST'


Destination airport




ORD



3-letter airport code

'ETD'


Estimated time of departure (ETMS)

280159


ddhhmm (zulu)

'ETA
'


Estimated time of arrival (ETMS)

281103


ddhhmm (zulu)

'ASSIGNEDROUTE'
  Route assigned to the flight
ZID...IIU.FWA.MIZAR3.DTW
continuous string

Valid Entries in FLIGHTLIST

Valid entries are defined in terms of existing systems, primarily FSM. See FSM documentation for further details.

DCENTR:  
ETMS ARTCC codes.  CONUS, Canada, ???
CONUS- {ZAB,ZAU,ZFW, ZHU,ZLA,ZOA, ZSE,ZDV,ZMP, ZAU,ZOB,ZNY, ZBW,ZDC,ZID, 

ZKC,ZME,ZJX,ZMA}

ACID: 
valid FSM flight id

SGTD: 
valid FSM SGTD entry (ddhhmm)
 

SGTA: 
valid FSM SGTA entry (ddhhmm)
 

ETD: 
valid FSM ETD entry (ddhhmm)
 

ETA: 
valid FSM ETA entry (ddhhmm)
 

ASSIGNEDROUTE:  any continuous string with no white space
(The RAT has deferred further standardization of route strings beyond Spring2002)

'FLOW REROUTE' adjectives

'FACILITIES INCLUDED'

List of impacted ARTCCs


ZID/ZME


ARTCC codes

'PROBABILITY OF EXTENSION' 
Probability reroute will be extended
LOW


LOW|MEDIUM|HIGH

'EXCLUSIONS'



Traffic excluded (unstructured)

Except on ARs


any text

'FLOW'




definition of a flow to be included or excluded 

'ROUTE'




definition of an assigned route

unstructuredflow 


'true' if no flight list can be generated from some included flows

unstructuredexclusion

'true' if no flight list can be generated from some excluded flows

moveactive




'true' if airborne flights are to be rerouted

'moveinactive'



'true' if inactive flights are to be rerouted

'prefrouteonly'



'true' if only flights on prefroutes 

'FLOW' adjectives

'inclusion'


'included'    


flights in this flow should be rerouted


'excluded'
  


flights in this flow should not be rerouted

'DEPT'




departure facilities (airports/artccs)

'THRU'




flight must go thru this sector/artcc to be included 

'VIA'





flight must fly over these fixes or airways to be included

'ARRIV'




arrival facilities (airports/artccs)

'TIMETYPE'



event time to use in determining included flights (e.g. departure time, arrival time) Initially only 'ETD' and 'ETA' are valid.  As FCAs mature, an 'FTA' (FCA time of arrival) type can be added.

'STARTTIME'



start time of reroute

'ENDTIME'



end time of reroute

d. Technical Definition: Draft XML Format for Encoding Reroute Advisories

Document Type Definition

A Document Type Definition (DTD) is a standard notation for specifying a valid XML message structure.  The structure defines the allowed and required data elements and their relation to one another.  Currently available XML tools can automatically check XML messages against the DTD to ensure messages are properly formed.  This DTD has been validated using Microsoft Explorer using the MSXML3 XML parser.

RAT prototype software generates XML messages in conformance with this specification.

The DTD does not define what values are allowed within each field.  That definition is provided in the previous section.  What the DTD does do is define the allowable data fields and their relationships.

<?xml version="1.0"?>

<!DOCTYPE ADVISORY [

<!-- dtd for advisory xml messages -->

<!ELEMENT ADVISORY (ADVISORYHEADER,REROUTE)>

<!ATTLIST ADVISORY type (reroute) #REQUIRED>

<!ELEMENT  ADVISORYHEADER (ADVN,ISSUETIME,TITLE,REASON?,REMARKS)>

<!ELEMENT  ADVN

(#PCDATA)>

<!ELEMENT  ISSUETIME
(YEAR,MONTH,DAY,HOUR,MINUTE)>

<!ELEMENT  TITLE

(#PCDATA)>

<!ELEMENT  IMPACTEDAREA
(#PCDATA)>

<!ELEMENT  REASON

(#PCDATA)>

<!ELEMENT  REMARKS
(#PCDATA)>

<!ELEMENT  YEAR
(#PCDATA)>

<!ELEMENT  MONTH 
(#PCDATA)>

<!ELEMENT  DAY

(#PCDATA)>

<!ELEMENT  HOUR
(#PCDATA)>

<!ELEMENT  MINUTE
(#PCDATA)>

<!ELEMENT  REROUTE  ((FLOWREROUTE|FLIGHTREROUTE),MIT*)>

<!ATTLIST REROUTE


type (flowreroute|flightreroute) 
#REQUIRED


isplaybook (true|false)

#REQUIRED

>

<!ELEMENT FLOWREROUTE (FLOW+,ENDROUTE+,FACILITIES,PROBEXTENSION,EXCLUSIONS)>

<!ATTLIST FLOWREROUTE


unstructuredflow

(true|false) 
#REQUIRED


unstructuredexclusion
(true|false) 
#REQUIRED


moveactive


(true|false)

#REQUIRED


moveinactive


(true|false)

#REQUIRED


prefrouteonly


(true|false)

#REQUIRED


>

<!ELEMENT  
FACILITIES


(#PCDATA)>

<!ELEMENT  
PROBEXTENSION

(#PCDATA)>

<!ELEMENT  
EXCLUSIONS


(#PCDATA)>

<!ELEMENT FLOW ((DEPT|THRU|VIA|ARRIV)*,TIMETYPE ,FROMTIME,TOTIME)>

<!ATTLIST FLOW

inclusion

(include|exclude) 
#REQUIRED >

<!ELEMENT  
THRU

(#PCDATA)>

<!ELEMENT  
VIA

 (#PCDATA)>


  <!ELEMENT  DEPT


(#PCDATA)>

<!ELEMENT  
ARRIV

(#PCDATA)>

<!ELEMENT  
TIMETYPE
(#PCDATA)>




<!ELEMENT  
FROMTIME
(#PCDATA)>

<!ELEMENT  
TOTIME
(#PCDATA)>

<!ELEMENT  
ROUTE

(#PCDATA)>

<!ELEMENT ENDROUTE (TO, ROUTE)>

<!ELEMENT  
TO


(#PCDATA)>

<!ELEMENT  FLIGHTLIST (FLIGHT*)>

<!ELEMENT FLIGHT (DCENTR,ACID,SGTD,SGTA,DEPT,ARRIV,ETD?,ETA?,ASSIGNEDROUTE)>

<!ELEMENT DCENTR 

(#PCDATA)>

<!ELEMENT  ACID


(#PCDATA)>

<!ELEMENT  SGTD

(#PCDATA)>

<!ELEMENT  SGTA

(#PCDATA)>

<!ELEMENT  
ETD


(#PCDATA)>

<!ELEMENT  
ETA


(#PCDATA)>

<!ELEMENT  
ASSIGNEDROUTE
(#PCDATA)>

<!ELEMENT MIT (#PCDATA)>

] >

Sample XML FlowReroute Advisory

Flow reroute descriptions are more complicated than flightlist reroutes.  This sample is the WEST_MGM3.  It was generated using the prototype RAT tool.

<ADVISORY type='reroute'>

<ADVISORYHEADER>

   <ADVN>666</ADVN>

   <ISSUETIME><YEAR> 2001</YEAR><MONTH> 10</MONTH><DAY> 31</DAY><HOUR> 16</HOUR><MINUTE> 0</MINUTE></ISSUETIME>

   <TITLE> SAMPLE WEST_MGM3 ADVISORY WITH LIST</TITLE>

   <IMPACTEDAREA>  </IMPACTEDAREA>

   <REASON>  </REASON>

   <REMARKS>  WEST_MGM_3</REMARKS>

</ADVISORYHEADER>

<REROUTE type='flowreroute'  isplaybook='true'>

<FLOWREROUTE unstructuredflow='false'  unstructuredexclusion='false' moveactive='false'  moveinactive='true'  prefrouteonly='false'>

 <FLOW inclusion='include'>

     <DEPT>SAN</DEPT><ARRIV>  BOS JFK TEB LGA EWR PHL IAD DCA BWI</ARRIV>

     <TIMETYPE>ETD</TIMETYPE><FROMTIME>1900</FROMTIME><TOTIME>2230</TOTIME>

     <ROUTE>BZA.J2.GBN.J50.ELP.J86.IAH.J2.LCH.J590.MGM</ROUTE>

 </FLOW>

 <FLOW inclusion='include'>

     <DEPT>LAS</DEPT><ARRIV>  BOS JFK TEB LGA EWR PHL IAD DCA BWI</ARRIV>

     <TIMETYPE>ETD</TIMETYPE><FROMTIME>1900</FROMTIME><TOTIME>2230</TOTIME>

     <ROUTE>PGS.J86.IAH.J2.LCH.J590.MGM</ROUTE>

 </FLOW>

 <FLOW inclusion='include'>

     <DEPT>ZLA</DEPT><ARRIV>  BOS JFK TEB LGA EWR PHL IAD DCA BWI</ARRIV>

     <TIMETYPE>ETD</TIMETYPE><FROMTIME>1900</FROMTIME><TOTIME>2230</TOTIME>

     <ROUTE>BLH.J169.TFD.J50.ELP.J86.IAH.J2.LCH.J590.MGM</ROUTE>

 </FLOW>

 <FLOW inclusion='include'>

     <DEPT>ZAB</DEPT><ARRIV>  BOS JFK TEB LGA EWR PHL IAD DCA BWI</ARRIV>

     <TIMETYPE>ETD</TIMETYPE><FROMTIME>1900</FROMTIME><TOTIME>2230</TOTIME>

     <ROUTE>ELP.J86.IAH.J2.LCH.J590.MGM</ROUTE>

 </FLOW>

 <FLOW inclusion='include'>

     <DEPT>ZHU</DEPT><ARRIV>  BOS JFK TEB LGA EWR PHL IAD DCA BWI</ARRIV>

     <TIMETYPE>ETD</TIMETYPE><FROMTIME>1900</FROMTIME><TOTIME>2230</TOTIME>

     <ROUTE>LCH.J590.MGM</ROUTE>

 </FLOW>

 <FLOW inclusion='include'>

     <DEPT>ZFW</DEPT><ARRIV>  BOS JFK TEB LGA EWR PHL IAD DCA BWI</ARRIV>

     <TIMETYPE>ETD</TIMETYPE><FROMTIME>1900</FROMTIME><TOTIME>2230</TOTIME>

     <ROUTE>EIC.J4.MGM</ROUTE>

 </FLOW>

<ENDROUTE> <TO> BOS</TO><ROUTE> MGM.J40.CHS.J121.ORF.J209.SBY.J79.JFK.ORW2.BOS</ROUTE></ENDROUTE>

<ENDROUTE> <TO> JFK</TO><ROUTE> MGM.J40.CHS.J121.SIE.CAMRN3.JFK</ROUTE></ENDROUTE>

<ENDROUTE> <TO> TEB</TO><ROUTE> MGM.J40.TWINS.CAE.J51.DQO.METRO5.TEB</ROUTE></ENDROUTE>

<ENDROUTE> <TO> LGA</TO><ROUTE> MGM.J40.TWINS.CAE.J51.FAK.MINKS2.LGA</ROUTE></ENDROUTE>

<ENDROUTE> <TO> PHL</TO><ROUTE> MGM.J40.TWINS.CAE.J51.FAK.DPNT4.PHL</ROUTE></ENDROUTE>

<ENDROUTE> <TO> IAD</TO><ROUTE> MGM.J40.TWINS.CAE.J51.FAK.COAT3.IAD</ROUTE></ENDROUTE>

<ENDROUTE> <TO> DCA</TO><ROUTE> MGM.J40.TWINS.CAE.J52.RIC.IRONS4.DCA</ROUTE></ENDROUTE>

<ENDROUTE> <TO> BWI</TO><ROUTE> MGM.J40.TWINS.CAE.J52.RIC.OTT5.BWI</ROUTE></ENDROUTE>

<ENDROUTE> <TO> EWR</TO><ROUTE> MGM.J40.TWINS.CAE.J52.RDU.J55.HPW.J191.PXT.RBV1.EWR</ROUTE></ENDROUTE>

    <FACILITIES>  </FACILITIES>

    <PROBEXTENSION>  </PROBEXTENSION>

    <EXCLUSIONS>  </EXCLUSIONS>

</FLOWREROUTE>

<MIT>  </MIT>

</REROUTE>

<FLIGHTLIST type='primary' count='95'>

<FLIGHT>

  <DCENTR>ZLA</DCENTR>

  <ACID>USA100</ACID>

  <SGTD>311900</SGTD>

  <SGTA>310002</SGTA>

  <DEPT>SAN</DEPT>

  <ARRIV>PHL</ARRIV>

  <ETD>A1913</ETD>

  <ETA>E2342</ETA>

  <ROUTE>BZA.J2.GBN.J50.ELP.J86.IAH.J2.LCH.J590.MGM.J40.TWINS.CAE.J51.FAK.DPNT4.PHL</ROUTE>

</FLIGHT>

<FLIGHT>

  <DCENTR>ZLA</DCENTR>

  <ACID>UAL214</ACID>

  <SGTD>31-</SGTD>

  <SGTA>31-</SGTA>

  <DEPT>SAN</DEPT>

  <ARRIV>IAD</ARRIV>

  <ETD>A1934</ETD>

  <ETA>E2356</ETA>

  <ROUTE>BZA.J2.GBN.J50.ELP.J86.IAH.J2.LCH.J590.MGM.J40.TWINS.CAE.J51.FAK.COAT3.IAD</ROUTE>

</FLIGHT>

<FLIGHT>

  <DCENTR>ZLA</DCENTR>

  <ACID>AAL282</ACID>

  <SGTD>312015</SGTD>

  <SGTA>310131</SGTA>

  <DEPT>SAN</DEPT>

  <ARRIV>JFK</ARRIV>

  <ETD>A2034</ETD>

  <ETA>E0155</ETA>

  <ROUTE>BZA.J2.GBN.J50.ELP.J86.IAH.J2.LCH.J590.MGM.J40.CHS.J121.SIE.CAMRN3.JFK</ROUTE>

</FLIGHT>

<FLIGHT>

  <DCENTR>ZLA</DCENTR>

  <ACID>AWE51</ACID>

  <SGTD>311940</SGTD>

  <SGTA>310022</SGTA>

  <DEPT>LAS</DEPT>

  <ARRIV>JFK</ARRIV>

  <ETD>A1947</ETD>

  <ETA>E0003</ETA>

  <ROUTE>PGS.J86.IAH.J2.LCH.J590.MGM.J40.CHS.J121.SIE.CAMRN3.JFK</ROUTE>

</FLIGHT>

<FLIGHT>

  <DCENTR>ZLA</DCENTR>

  <ACID>COA1569</ACID>

  <SGTD>312000</SGTD>

  <SGTA>310051</SGTA>

  <DEPT>LAS</DEPT>

  <ARRIV>EWR</ARRIV>

  <ETD>A2013</ETD>

  <ETA>E0026</ETA>

  <ROUTE>PGS.J86.IAH.J2.LCH.J590.MGM.J40.TWINS.CAE.J52.RDU.J55.HPW.J191.PXT.RBV1.EWR</ROUTE>

</FLIGHT>

… additional 90 flights deleted to save trees.

</FLIGHTLIST>

</ADVISORY>    
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