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1. Background

When a Ground Delay Program (GDP) is run for an airport, arrival slots are allocated to flights scheduled to land within the period of the GDP that are in the Aggregate Demand List (ADL) at the time the program is run. Currently FSM algorithms are built around the premise that the GDP will be covering a time frame in which the original demand is greater than capacity, which results in a sufficient number of flights to fill all of the available capacity. That is, it is assumed that there will be a flight to assign to every slot. The current premise does not work as well if a GDP is issued for a period of time during which the original demand is less than the capacity, a common situation anywhere but the major airports. In this case there are an insufficient number of flights to fully utilize the capacity and therefore not every arrival slot is assigned to a flight. In the current system, there is no way to preserve these slots so they can later be filled by new flights as they become known.

In support of the premise that ETMS / FSM should be able to issue a GDP for any airport at anytime it has been requested that a new GDP model be developed that considers this case of the initial GDP issuance when demand is less than capacity.

1.1. Overview of GAAP

The fundamental premise of the new procedures is that in the absence of flights to utilize capacity, slots should be explicitly created and saved in order to reserve capacity in the GDP for future popup flights. These slots will be created by FSM when calculating the initial GDP, sent to the ETMS Hubsite, and later assigned to flights by ETMS.  The goal is to allow traffic management specialists to implement programs for any airport regardless of the demand at the time the program is issued and then allocate new demand to the unassigned slots in a manner that does not exceed the capacity of the airport and does not require frequent revisions of the GDP. An auxiliary goal is to encourage NAS users to make their intent known early thus improving situational awareness and predictability.

There are four principal components to the revised procedures:

1. Determining the number of unassigned slots.

2. Displaying the unassigned slots.

3. Inserting popup flights into unassigned slots.

4. Managing the unassigned slots.

1.2. GAAP GDP Details 

The number of slots will be determined using the user-entered AAR as it is today.  FSM will allocate slots to known flights utilizing established processes, except that any slot not assigned to a flight will be preserved. These unassigned slots will be communicated to the ETMS Hubsite as part of the GDP implementation process.

Upon receipt of the unassigned slots ETMS will include these slots in the ADL to allow for all FSM users to monitor the availability of these slots. As pop-up demand becomes known, ETMS will assign the new flights to the unassigned slots. As each unassigned slot is utilized, that slot will be removed from the list of unassigned slots and the updated list will be propagated via the ADL, thus updating the slot status on all FSM displays.

In order to allow GAAP programs to be implemented for longer time periods then current GDP, it is desirable that the time frame of flight data within ETMS be expanded.  Additionally, provisions should be included that allow flights to be delayed without being dropped from the ADL.

The term “unassigned slot” is used in this document to describe a slot to which no flight is currently assigned.  This should not be confused with the term “open slot” which is used to describe a slot which is held by a flight but which is eligible for compression due to the delay or cancellation status of the flight.

1.3. Supporting Documents

These requirements draw heavily on these documents:

· General Aviation Airport Programs (GAAP) by Ken Howard and Rick Oiesen, January 14, 2004

These requirements will require updates to the following documents:

· ADL Version 9 Format Specification by Ken Howard – Under Development.

· FADT Format Specification by Miro Lehky – Under Development.

2. Functional Requirements 

The ETMS 7.9 system (ETMS, FSM, and other supporting applications) will reserve slots that will be assigned to popup demand in both over or under demand situations. This change will allow GDPs to be run even when the demand does not exceed known capacity at the time the program is issued.

2.1. Supporting Enhancement (ETMS & FSM)

This series of requirements defines general enhancements to support the GAAP concept.

2.1.1.   Time Range Expansion of Available Data
2.1.1.1 For the display and computing of GDPs, ETMS data shall include all predicted arrivals up to 24 hours in the future. This will increase the time range of data available in ETMS and thus expand the time frame of the ADL to 24 hours.  
2.1.1.2 For the display and computing of GDPs, ETMS data shall be managed such that any flight can be delayed up to 12 hours and still appear in the ADL. This will allow flights to be delayed past the end time of ADL data and not be dropped.
2.1.1.3 For the display and computing of GDPs, FSM shall be capable of receiving, processing, and displaying the expanded ETMS data time range.

2.1.2.   FSM shall include a revised FA delay algorithm considering the following factors

a) Increased level of smoothing
b) Flight count variability

c) Assigning delay to bins with only exempt flights

d) Difference between zero delay and zero flights in a bin

2.2. Ground Delay Program Processing (FSM)

This series of requirements defines the actions that FSM will take in generating and monitoring GAAP programs.

2.2.1.   FSM shall allow for user selection of a GAAP program option.

2.2.1.1 When computing a GAAP program, FSM shall create slots based on the user specified AAR and assign existing flights to slots using revised algorithms. 

2.2.1.2 When computing a GAAP program, FSM shall create unassigned slots for any capacity that cannot be allocated to known flights.

2.2.1.3 When computing a GAAP program, FSM shall allow the user to exempt flights based on the following selectable criteria.

a) Schedule Status. Determined by the presence of SGTD/SGTA

b) User Category.
2.2.1.4 When implementing a GAAP program, FSM shall communicate the unassigned slots to ETMS. The unassigned slots must be communicated to the ETMS Hubsite so that popup flights can be allocated to them. The unassigned slots will be communicated to ETMS as a new data block in the FADT.
2.2.1.5 When implementing a GAAP program, FSM shall specifically identify to ETMS that it is a GAAP GDP.

2.2.1.6 When implementing a GAAP program, FSM shall send a delay limit time to ETMS. This will be the limit of how much delay ETMS will allow a pop-up flight to get.
2.2.1.7 When implementing a GAAP program, FSM shall allow the user to specify a delay limit time. This will be the delay limit time that will be sent to ETMS.
2.2.2.   If a program is revised, FSM shall compute a new list of unassigned slots and send them to ETMS. This is a way to keep FSM and the ETMS hub synchronized. When a program is revised, ETMS will throw out the previous list of unassigned slots and completely replace it with a new one.
2.2.3.   FSM shall include GAAP GDP information in output files.

2.2.3.1 GDP parameters shall include GAAP GDP settings.

2.2.3.2 Advisories shall include text relevant to GAAP GDPs.

2.2.3.3 Coversheets shall include GAAP GDP settings.

2.2.4.   Monitoring Popup Slot Usage
2.2.4.1 FSM shall provide a report listing currently available unassigned slots.

2.2.4.2 FSM shall display unassigned slots as shaded diamonds on the timeline.

2.2.4.3 FSM shall display unassigned slots on the Color-by-Status display of the bar graph. These requirements mirror the current display of canceled flights on the bar-graph display.
2.2.4.4 FSM shall allow the user to select display of unassigned slots on the bar graph. 

2.3. Assignment of Slots to Unassigned Flights (ETMS)

This series of requirements defines the actions that ETMS will take in handling the unassigned slots, assigning flights to these slots, and communicating the slots to users.

2.3.1.   ETMS shall treat a GAAP GDP in the same manner as a regular GDP except as specified by the requirements in this section.

2.3.2.   ETMS shall accept a list of unassigned slots not currently assigned to flights and store them for use in the pop-up flight handling.

2.3.2.1 ETMS shall disregard previous unassigned slots lists anytime a new list is received.

2.3.3.   When ETMS becomes aware of a flight that is a pop-up in a GAAP program, it shall assign that flight to the closest unassigned slot that is at or after its requested arrival time plus the delay limit time.

2.3.4.   When ETMS assigns a pop-up to an unassigned slot, it shall also set the following data fields for that flight:

a) ASLOT set to the assigned slot name.

b) CTA set to the time of the assigned slot.

c) CTD set to the CTA minus the ETE as computed from the ETD and ETA.

d) OCTD and OCTA set to CTD and CTA respectively.

e) Control type set to “GAAP”.

f) GDP delay flag set to true.

2.3.5.   If no slot is available between the requested arrival time and requested arrival time plus the delay limit time, ETMS shall assign an FA Delay equal to the delay limit time. The delay time limit is provided as an user input value in FSM.
2.3.5.1 Flights that are given a control time in this manner shall be processed in the same manner as an FA-delayed flight in the current ETMS.

2.3.6.   ETMS Processing of Flights Cancellations in a GAAP Program
2.3.6.1 If an “affiliated” flight is cancelled in a GAAP program, the flight shall remain in the ADL as a cancelled flight with its assigned slot as flights do in the current ETMS. An affiliated flight is defined as a flight with a non-blank MAJOR field. This indicates that someone might substitute or otherwise gain benefit from this slot.
2.3.6.2 If an “unaffiliated” flight is cancelled in a GAAP program, the slot shall be returned to the pool of unassigned slots.

2.3.6.3 If an “unaffiliated” flight is cancelled in a GAAP program, the flight shall no longer appear in the ADL.

2.3.7.   ETMS shall include in the ADL the list of unassigned slots.

2.3.7.1 ETMS shall update the unassigned slot list as slots are assigned to flights.
2.3.8.   ETMS shall suspend assignment of slots when the substitution process is OFF.
2.3.8.1 When substitution processing is turned ON, ETMS shall process any queued pop-up flights.

2.4. Miscellaneous (ETMS)

This series of requirements defines the miscellaneous ETMS changes.

2.4.1.   The EDCT Purge command shall Clear any unassigned pop-up slots.

2.4.2.   The EDCT Purge Command shall Remove the popup slot parameters block from the ADL

2.4.3.   ETMS shall provide a report that shows the unassigned slots for a specified airport. 

3. Performance Requirements

3.1. Accuracy

No special requirement.

3.2. Recoverability

No special requirement.

3.3. Reliability

No special requirement.

3.4. Speed

No special requirement.

4. Other Requirements

4.1. Hardware Requirements

No special requirement.

4.2. Metrics Requirements

The use of the GAAP CTL_TYPE will allow for analysis of GAAP programs.

4.3. Security Requirements

No special requirement.

4.4. Operating System Requirement

4.4.1.   This feature shall be operated and be tested on the following systems.
a) ETMS

HP-UX
b) FSM 1.8.x
HP-UX / Win32 / Sun / SGI

c) FSM 7.9
Win32 / Linux

4.5. COTS Requirement

FSM 7.9 requires Java 1.4.1.

4.6. External Database Requirements

No impact on external databases.

4.7. External Interface Requirement

The following interface files will be modified.

4.7.1.   ADL

a) Producer – ETMS

b) Consumer – FSM / NavCanada / Various Airlines / Various Analysis Projects

4.7.2.   FADT

a) Producer – FSM

b) Consumer – Autosend / ETMS Hubsite / Various Analysis Projects

4.7.3.   GDP Parameters

a) Producer – FSM

b) Consumer – FSM / FSA

4.7.4.   Coversheets 

a) Producer – FSM

b) Consumer – OIS / TMLOG / Web Coversheet / Various Analysis Projects

4.7.5.   Analysis File

a) Producer – FSM

b) Consumer – FSM / FSA

4.7.6.   Advisories 

a) Producer – FSM

b) Consumer – Email / OIS / Airlines Users / FAA Users

The follow additional systems will be affected by these requirements.
4.7.7.   Operational Systems

a) Autosend (CSC-NJ)

b) Traffic Management National Log Program (CSC-NJ)

c) Web Coversheet (Kenrob)

d) Operational Information System (Kenrob)

e) Airport Demand Chart (Kenrob / Metron)

f) Real Time Flight Schedule Analyzer (Metron Aviation)

4.7.8.   Non-Operational Systems

a) Post Analysis Flight Schedule Analyzer (Metron Aviation)

b) Jupiter Simulation Environnant (Metron Aviation)

c) NAS Data Warehouse (Metron Aviation)

5. Issues

1. The usage of the Delay Limit parameter needs to be resolved.  Should this be a user-entered value in FSM (with a default provided), should this be a FSM configuration value without the capability for the user to alter it, or should this be a Hubsite configurable parameter.

6. Design Issues/Suggestions

1. System Diagram – The following diagram provides an overview of the interaction between FSM and ETMS.
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2. System Diagram – The following diagram provides the details of ETMS processing.
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3. System Diagram – The following diagram provides the details of FSM processing.
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7. Allocation of Requirements to Releases

The following table shows the allocation of the requirements in this document to ETMS releases.

	Requirement
	Prior to <7.9>
	Modified for <7.9>
	New for <7.9>
	Deferred beyond <7.9>

	2.1.1
	
	
	X
	

	2.1.1.1
	
	
	
	X

	2.1.1.2
	
	
	X
	

	2.1.1.3
	
	
	X
	

	2.1.2
	
	
	X
	

	2.2.1
	
	
	X
	

	2.2.1.1
	
	
	X
	

	2.2.1.2
	
	
	X
	

	2.2.1.3
	
	
	X
	

	2.2.1.4
	
	
	X
	

	2.2.1.5
	
	
	X
	

	2.2.1.6
	
	
	X
	

	2.2.2
	
	
	X
	

	2.2.3
	
	
	X
	

	2.2.3.1
	
	
	X
	

	2.2.3.2
	
	
	X
	

	2.2.3.3
	
	
	X
	

	2.2.4
	
	
	X
	

	2.2.4.1
	
	
	X
	

	2.2.4.2
	
	
	X
	

	2.2.4.3
	
	
	X
	

	2.2.4.4
	
	
	X
	

	2.3.1
	
	
	X
	

	2.3.2
	
	
	X
	

	2.3.2.1
	
	
	X
	

	2.3.3
	
	
	X
	

	2.3.4
	
	
	X
	

	2.3.5
	
	
	X
	

	2.3.5.1
	
	
	X
	

	2.3.6
	
	
	X
	

	2.3.6.1
	
	
	X
	

	2.3.6.2
	
	
	X
	

	2.3.6.3
	
	
	X
	

	2.3.7
	
	
	X
	

	2.3.7.1
	
	
	X
	

	2.3.8
	
	
	X
	

	2.3.8.1
	
	
	X
	

	2.4.1
	
	
	X
	

	2.4.2
	
	
	X
	

	2.4.3
	
	
	X
	

	4.4.1
	
	
	X
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