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1.0 INTRODUCTION 

The Federal Aviation Administration (FAA> conducted numerous studies 
and research and develoPment efforts to improve airPort capacits and 
reduce aircraft delas. Based on a preliminars studs, the FAA realized 
in the earls 1970's that even with aPPlsins the best ensineerins and 
develoPment Prosrams Ce.s., meterins and spacing and microwave landing 
ssstems), there was still no assurance that the ever-increasing 
airPort demands could be met without oPerational changes and 
exPansion. Therefore, the FAA and industrs formed airPort imProvement 
task forces rePresenting airPort management, airPort users, aviation 

and analsses exPerts. These task forces studied individual 
airPorts and recommended Planned alternatives to Provide for the 
reGuired increased caPacits. 

~s comPuter simulation became a viable analssis tool, the ~AA 

develoPed the Airfield Delas Simulation Model <ADSIM> to studs airPort 
caPacits and delas. This discrete event simulation model calculates 
travel time, delas, and flow rate data to analsze comPonents of an 
airPort, airPort oPerations' and the operations in the adJacent 
airsPace. The FAA validated the model at Chicaso O'Hare AirPort in 
1977. Since that time, the model was used in task force studies of 
maJor United States airPorts: Chicago, New York, St. Louis' Denver, 
Atlanta, Miami, Los Angeles, Dallas-Fort Worth, and Houston. 

The ADSIM User's Guid~ Provides the information necessars to use the 
ADSIM model aPProPriatels. It describes the modeling methodoloss and 
contains instructions for preParing inPut data, aPPlsins the model, 
and interPreting the outPut. 

1.1 BASIC MODELING CAPABILITIES 

Usins ADSIM as a tool for seneratins Guantitative airPort performance 
data, airPort Planners can determine oPtimum airPort use stratesiesv 
exPenditures for runwas and other facilities and eGuiPmentr and 
research and develoPment Priorities. ADSIM can helP the user achieve 
the followins obJectives in studsins sPecific airPorts. 

* Estimate current levels of airPort caPacits and aircraft delas. 

* Identifs 
airsPace, on 

causes of delas 
the airfield, and 

associated with oPerations 
on the apron/Sate ssstems. 

in the 

* Estimate the Potential benefits of reduced aircraft dela~ 
throush alternative air traffic control Procedures' airPort use 
Policies, and facilit~ develoPments. 

* Estimate current and future relationshiPs between air traffic 
demand and aircraft dela~ to aid future Plannins. 

4 



* Estimate the Potential benefits of increased airPort caPacits 
and reduced aircraft delas from Proposed imProvements in Air 
Traffic Control CATC> ssstems. 

* Determine reGuirements for new facilities to achieve sPecified 
caPacits and delas levels. 

Therefore, ADSIM utilizes user-sPecified inPut data (e.s., aircraft 
class, airPort lasout and operation, and ATC Procedures) to ~enerate 
the followin~ outPut data for analsses of the airfield Performance. 

* Houris (or Guarter-hourls) delass caused bs each user-sPecifJed 
ATC seParation. 

* Arrival and deParture delass bs hour (or auarter-hour), bs 
aircraft class~ bs bs airfield comPonents• and bs 
airfield oPerations. 

* Delass for runwas crossins and taxiwas aueue links. 

* Travel times for various sesments of deParture and arri~al 
oPerations. 

* ComPosite houris Cor auarter-hourls) flow rates, travel times, 
and delass for arr1va!s and dePartures. 

1.2 NOTE TO PREVIOUS ADSIM USERS 

The followins enhancements to ADSIM imProve the inPut 
Prccessins and the overall imPlementation of the model. 

and out~ut 

* Comment cards 
documentation. 

in the source code Qrovide in-line Prosram 

* LooPs have variables as limits to simPlifs codins and 
documentation. 

imProve 

The actual 
characters' can 
Previousls used. 

runwas identification' 
be inPut instead of 

UP 

the 
to 3 alPhanumeric 

ordinal numbers 

* The ADSIM inPut is echoed back as it 1s read and validitY 
checks are conducted on each inPut value. If an error is found~ a 
messase is Printed directlY below the card in error and the 
erroneous value is flassed with a "$" for auick error location. 

* An error summars indicates the number of inPut er~ors and their 
severity, 

* The outPut 
elements. 

rePorts have Enslish-like headinss for all data 
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* UP to 99 aircraft can be waitin~ to arrive at or to dePart from 
a runwas. 

* A different aircraft schedule can be read for each r0PlicatioJ1. 

* Aircraft can takeoff from runwas intersections. 

* ADSIM can simulate more than 24 hours. 

*The Printin~ of individual outPut rePorts 1s oPtional. 

* Fix-to-threshold travel time' or distance and speed, can be 
read. 

1.3 MODEL AND DOCUMENTATION AVAILABILITY 

The ADSIM model and the ADSIM User's Guide are available throLJ~h the 
National Technical Information Ssstem <NTIS>. 

The followins rePorts (ordered bs date) 
information on the model's develoPment. 

Provide some backsround 

* CACI~ INC., -FEDERAL, "Airfield DelaY Simulation Model <ADSIM> 
User's Guide,• October 1981. 

*-Federal Aviatio~ Administration• 
Model ImPlementation Instruction 

"Airfield DelaY Simulation 
for the FAA Technical Center 

HoneYwell ComPuter Ssstemr" SePtember 1981. 

* Federal Aviation Administration, "Airfield DelaY Simulation 
Model ImPlementation Instructions for the Boein~ ComP'Jter Ssstem 
CDC 750 ComPuter•" SePtember 1981. 

* CACir INC •• -FEDERAL, "Airfield Simulation Model ImPlementation 
Instructions•" March 1981. 

* Federal Aviation Administration' "Parameters of Future ATC 
Ssstems Relatins to AirPort CaPacitY/Delay,• June 1978. 

* Peat, Harwick, Mitchell & C6., "PMM & Co. Airfield Simulation 
Model User's Manual," APril 1977. 

* Federal Aviation Administration• "Technical RePort on AirPort 
Capacits and DelaY Studies,• June 1976. 

* Federal Aviation Administration, "Techniaues for Determinins 
AirPort Airside CapacitY and Delasv" June 1976. 

* Federal Aviation Administration• "RePort of the FAA Task Force 
on Aircraft SeParation Assurance•" Januars 1976. 
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2.0 MODEL METHODOLOGY 

ADSIM simulates the si~nificant aircraft movements on the airfield and 
1n the adJacent airsPace. The model traces the Path of each aircraft 
throush space and time on the airfield network. The airfield !S 

represented bs a series of links and nodes dePictins the ?aths~ ti1e 
model traces each aircraft bs continualls advancins clock time and 
recordins its new location. Then the model Processes the records of 
aircraft movement and Produces desired outPuts such c~ delass' 8Ueue 
lensths, travel times' and flow rates. 

ADSIM is a discrete event simulation model and emPloss Monte Carlo 
samPlins techniGues. Variable time increments are used as the time 
flow mechanism. Therefore' clock time advances bs the amount necessars 
to cause the next most imminent event to take Place. 

To achieve a statisticalls sisnificant result, a das of oFerations 1s 
simulated several times and the averase results are Presented alons 
with their standard deviations. The number of model rePlications 
(maximum of 10) is controlled bs the user and should reflect the 
variabilits in the input data. Each rePlication starts with a user­
specified random number seed so it is Possible to duPlicate ans 
Particular c~cle if desired. 

Usins Monte Carlo samPlin~ techniGues' the model simulates the das-to­
das variations encountered in real life. A number of the model 
Parameters are stochast\c (random) and must be aPProximated b~ a 
normal distribution. For examPle, arrival approach sPeeds vars dails 
for ans ~iven aircraft dependinS on such factors 
Pilot techniGue. ADSIM assisns arrival approach 
values from a normal distribution with the 
deviation sPecified bs the user. All tsPes of 
Parameters are listed below. 

* Aircraft seParations. 
* Aircraft aPProach sPeed. 
* Arrival runwas occupancs time. * Touch-and-so runwas occupancs time. * DeParture runwas occuPancs time. 
* Runwa~ exit-taxiwas (exit) choice. * Gate service time. * Arrival lateness distribution. 
* Runwas crossins delas limits. * Runwas interarrival SaP. * Intersection takeoff. 
* Link transit time. 

as pasload, wind, and 
speeds bs samPlins 

mean and the standard 
Probabilistic model 

These followins details of the model losic are described later in this 
rePort. 

* Movement of aircraft -- the Prosress of an aircraft throu~h the 
airfield. 
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* Runwas and airsPace oPerations -- the Air Traffic Control CATC> 
alsorithms that seParate Pairs of aircraft on the runwass and in 
the airsPace and switch aircraft to different runwass. 

* Taxiins oPerations the Processins of aircraft on taxiwass. 

* Gate operations -- the Processins of aircraft in the aPron/sate 

2.1 MOVEMENT OF AIRCRAFT 

At the start of each rePlication's simulation' the 
oPtional user-suPPlied lateness .distribution 
scheduled arrival time over the runwas threshold. 

model aPPlies the 
to each arrival's 

To assure ProPer 
jircraft seParation' an arrival mas be delased before mersins onto the 
runwas's common aPProach Path. Based an its aircraft class, an arrival 
is assisned a common aPProach Path lensth and an aPProach sPeed from a 
normal distribution. For each arrival Pair' interarrival seParations 
and final aPProach speeds are checked so that sufficient seParation 
exists on the common aPProach Path. As an arrival crosses the 
threshold' it is assisned an exit and associated runwas occupancs time 
from distributions (based on exit locations on the airfield and the 
runwas, air-craft 

:i. ~:.; a 1 r(·?at:.i~:! 
distribution is chosen. 

class, and runwas 
Cl c c 1..1 :::, :i. (:~ d ~· t. j··, (·:·~ 

OPI::~r.::;tion·;::.). 

n (·:! >~ t i,;~ >~ :i. t in 
thf:! 
-f: .. hr::: 

The r-outins to the Prefer-red sate or basins area is determined when an 
arr-ival exits the runwas. An air carrier is alwass assisned to its 
Preferr-ed sate if that sate has infinite capacits. If the Preferred 
sate has a limited capacits and the sate is full, the model searches 
for a sate larse enoush to accomodate the aircraft and belonsins to 
the airline under consideration. If a sate is not available' the 
arrival is routed to a holdins area until an approPriate sate becomes 
available. In the case of seneral aviation or militars aircraft, w~ich 
are desisnated bs "GA"v the route to the basins area (which has 
infinite capacits) is determined bs the exit used and the location of 
th~::~ ba~:;in~:i ar'£~a. 

Once the route to the sate or basins area is established, the aircraft 
moves from link to link alons its route on the airfield network. At 
each link, the model determines whether the next link an the route 1s 
available. If the next link is alread~ occuPied, the aircraft is not 
moved until the link is vacated~ its travel time is increased bs the 
amount of time the aircraft is dela~ed. At each link, the model also 
decides if the next link is the first link of a two-was Path. A two­
was Path must be clear of ans aircraft travelins in the OPPosite 
direction before the aircraft under consideration can enter the two-

When the aircraft reaches its sate, a sate occuPancs time is selected 
from an emPirical distribution and is added to the sate arrival time. 
If this revised time is sreater than the scheduled deParture time' the 
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r:.l0.'Pa r·tu r(7~ is dela~ed b~ resettins the scheduled departure time to the 
arrival time on sate Plus the sate occupanc~ time. 

The Preferred deParture runwas is obtained from the aircraft ~chedule; 
the lateness distribution is not aPPlied to the schedul0d departure 
t :i. m t2 • Do:·:·) F' a r '!: .. 1 .. 1 r (:~ ·:::. m a~,; t a k <:·:·:· D f ·f ·f· r· o HI t .. h •::·) r 1..1 n ,,...J;;;: ·,,; •:·:·! n ,...i 1 :i. , .. , i<. •.:) r·· .. ::· .,. .. u n ~; . .: .::; ·,,,~ 

intersection link, selected from a user-specified distr1bution. When 3 

deParture is reads to leave a sate with a limited caPacits, the model 
ensures that the is clear for Push-back. The ?referred 
deParture runwas mas be chansed due to demand on the runwas. Once the 
deParture runwas is chosen, the deParture takeoff-point is selected; 
the route to the deParture runwas is determined bs the aircraft's gate 
location and the deParture takeoff link. 

When a Seneral aviation or militars aircraft ("GA") reaches its basinS 
area, the model assumes it Parks and leaves the ssstem because "GA" 
dPerations are unstructured. If the desired link is no~ occuPied• the 
orisinatins deParture Pushes back at the scheduled deParture 
location of the basins area and the deParture takeoff 
the route to the departure runwas. 

1 :i.!"ik 
!: .. i. m•::·:· ... ·r:jt·:" 
(.l(·:·:•to:·:·) 'f''l'il :i. l"i<:·:! 

Whenever a deParture reaches 
checked and confirmed before the 

its takeoff link, ATC Procedures are 
departure is cleared for takeoff. If 

necessars' the deParture 
between dePendent arrivals 
Priorits over dePartures. 

2.2 RUNWAY OPERATIONS 

1s delased to maintain Proper seParation 
and dePartures and to sive arrivals 

The user desisnates separations between aircraft on the same runwas 
and on dePendent runwass: arrival-arrival (an arrival followed bs an 

deParture-arrival, .,:::r·r:i.·· .. ·al .... 
deParture. The model maintains Proper aircraft separations and ATC 
F• T'OC(:?f.".lU r~2~:; o 

In Providins the Proper separation between arrivals at the runwas 
threshold, the model considers these items. 

* The reauired ATC seParation for the aircraft Pair. 

* The relative aPProach sPeeds of the arrivals. If the trail 
aircraft is faster than the lead aircraft, the reauired arrival 
separation is assured at the runwas threshold. If the trail 
aircraft 1s slower than the lead aircraft, the reauired arrival 
separation is set uP at the besinnins of the common aPProach 
Path; the amount of time the trail aircraft falls behind is 
included in the separation over threshold for the aircraft Pair. 

* Runwas occupanc~. Onl~ one aircraf£ is Permitted to occup~ the 
runwas at ans Siven time. 



The model determines the separation between a Pair of successive 
dePartures based on the reGuired ATC separation. When interleavins 
arrivals and dePartures' the model Permits a deParture to roll on a 
runwas when all of the followins conditions are fulfilled: 

* The Previous arrival l~ft the runwas. 

*Sufficient seParation from the next arrival exist~, 1.e., the 
next arrival is far enoush from the threshold for lhe deParture 
to clear the runwas before the arrival crosses tne threshold. 

*Sufficient seParation from the Previous deParture exists, i.e., 
the Previous deParture cleared the runwas with sufficient time to 
avoid ans Possible interference. 

For Pairs of dePendent runwass' the user must also inPut .3rrival-
deParture (an arrival 
uses these seParations 

followed bs a deParture) seParations. The model 
to ensure the arrival clears tl1e intersec·tion 

before a deParture is cleared on the intersecting runwas. 

The model has several sPecial Air Traffic Control 
feature increases arrival sPacinss on final 

CATC> features. One 
aPProach to allow 

deParture Gueues to be dissipated. The user SPecifies the deParture 
Gueue lensth (number of aircraft) at which the interarrival spacins is 
increased bs a desired number of minutes. 

2.3 TAXIING OPERATIONS ' 

The model moves aircraft from link to link on a Predetermined Path 
defined as a series of links. The model ensures the next link on the 
Path 1s not occupied bs another aircraft before it moves an aircraft 
onto the link. 

Taxiwass on which aircraft mas taxi in both directions are called two­
was Paths; thes are defined bs the user and mas occur at several 
Places on the airfield. If an aircraft is about to enter a two-was 
Path, the model determines if there are other aircraft on this Path 
which mas conflict with this aircraft. If a Potential conflict exists, 
the aircraft for which the check is made is delased until the conflict 
condition no lonser exists. If an aircraft is reads to cross an 3ctive 
runwas, the model maintains ATC Procedures before allowins the 
aircraft to cross the runwas. Priorits is alwass siven to aircraft 
OPeratins on the runwas, unless the runwas crossins delas limits are 
exceeded. 
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2.4 GATE OPERATIONS 

After o sate is assisned to an arrival, the model moves the aircraft 
from link to link on the network to the ~ate; a first-come-first-
::; f·?! r •v· (·:~ (:1 r· 1 . .1 1 <0 a :-'-'' F·· 1 i c-:~ ·:;:. t. C) -::~ C) 1""1 ·;:· 1 :i. c: t. ·:::. (:.·~ >=: c f: ;::.· '1:.. t .. t··, C) ·:::. t::·: :i. f"i ! .. ·.J 1··1 :i. ~::·J···j -!: .. . ::; :: :: :i. t.-•. : ~=~ 'd ·:::. c:· r· C) ·:::. ·:::. 

active runwass. A two-was Path often serves the ~ates between ans two 
Pier finsers. Before an aircraft enters a two-was Path, the model 
checks for aircraft mavins e1ther to or from a Particular ~ate on that 
Path. If an aircraft on the Path is mavins toward a sate (i.e.~ awas 
from the arrival for which the check is Performed), the model Permits 
the arrival to continue on the Path toward its ~ate. If a deParture is 
1 ~? <:> \i i n ~.i t h t':~ :.:i i'J t (·? CJ r· i ·::; ;:.:· u ~==· h :i. n !.'.i i·:J ;:; c k ,.. t. h (o·: <::: r r :i. ,_.. .=::: 1 :i. ·::; ; 1 C·! :J. r.:i =..1 r; t. :i. 1 \".. ; ... , E· 

deParture clears the two-was Path. 

If a deParture is reads to Push back frCJm a sate ontCJ a two-was Path 
~nd an arrival is taxiins toward the area which the deParture will 
occuPs durinS Push-back, the deParture is delased at the sate until 
the arrival clears the area in auestiCJn. 

:L :1. 



3.0 ELEMENTS OF AN AIRPORT STUDY 

1s aPPlicable to 2l 1 1 
Con~;;f_;.Gu~?nt 1 '::J !' ...-.i Co(:~~:; 

t.':::!F·(·:·:·;;:. 

not . 
aircraft-class specific data; all data are input. 

Althoush ADSIM can simulate a non-tower General Aviation 3irfield (Jr 
Chicasc:o O'Hare International AirPort, model aPPlication is relative.s 
exPensive because of the model's comPlexits and the volume of inP~Jt 

1.'ia ta r(;~(~U :i. r<;~d. The r E~·fcJ r <:~ :.o t.h <;~ mol.'.lt':: .l. i. '"· i'fl o<:; t o ·r· t(·:·: n .:::::::·::·" :;, i <·~ ...-:! ..:; t.. 1-::1 r·:;i<:-::' 
a i rF··o rt~;;. 

Bs maniPulatins the inPut data, unusual events can be simulated. Fllr 
examPle, the imPact of a chanse in weather conditions or the effect cJf 
a storm Passins throush the area mas be simulated bs chansins aircraft 
~eParations, runwas usase, and aircraft oPeratins characteristic~ .n 
the middle of the model run. 

A Seneral descriPtion of the inPut data reGuired for an airPort 
is Siven below. Section 4.0 describes in detail the format in 
these data must be inPut to imPlement the model. 

3.1 LOGISTICS 

¥ Title -- a brief descriPtion of the model aPPlication. 

·:::.tud·,,,: 
t.-Jh:i.ch 

:« F\:andom nulrtb<:..: r 
da:i.l':~ •?v<;~nts. 

I"IUm bE·) T' 0 ·f m 0 r.i (;·) J. 
th<:~ rt:~sul t,·;:;. 

seeds -- each random numbe~ seed varies a set of 
The number of random number seeds determines the 
rePlications and thus the statistical validits of 

* Start and finish times -- the times when the run 
and fin :i. ·:;;h. 

1 ·::; t. o ·:::. t, a r· t 

* Print oPtions -- several options control the level of detail c,f 
outPut, debuSS:ins statements, etc. 

* Airline names -- the two letter codes for each airline in the 
aircraft schedule (includins code "GA" for Seneral aviation or 
militars aircraft). 

* Processins oPtions several oPtions control the was inPut 
data are Processed, e.s., onls Printins the inPut data. 

* Truncation limits 
distribution used in 
defined as a number of 

aPPlies to the limits of the normal 
the Monte Carlo samPlins techniGue; it is 

standard devi~tions. 

12 

FAA WJH Technical Center 

l!ll/lillll/1111/llllllllll!!llll!llllillll/llilll 
00093433 



3.2 AIRFIELD PHYSICAL CHARACTERISTICS 

* i~ i r· f· .i. ,::: J. r.:J n li~' t. t.J cJ r k ···· ···· a. d <'.'! <:; c r' :i. ;::· t :i. CJ n o f t. h <-:: .:::: :i. r· ·f· :i. ·~::- 1 d 3 ~:; .;::: n (:': t. : .... J o r' k. 
of t.axiwas links and nodes. 

* Runwas identification 
character identifiers. 

the number of runwass 3nd their three 

* DeParture runwas end links -- the taxiwas link(s) 
dePartures Prior to takin~ off from the end of an active runwas, 

* Intersection takeoff links -- the taxiwas link(s) occuPied bs 
dePartures Prior to takin~ off from a runwas intersection on sn 
act i v<;~ runwa\:J. 

* Runwas crossin~ .1. :1. n k ·::; ··· ···· t 1···1 <·:! ·t .. ;:;: ;·: :i. t..J a '::! 1 :i. r·1i-·:. ( ::: ) o c c u :··' :1. (·:.· ;::i 1':.1 ':::' ;:>, r·; 
-::> :i. r c: r .:3ft, ::-~ r :i. C) r· t. c:> <~ r· <J s ~::. :i. 1""1 ~.=:: .::~ r·, act .. :i. ..._ ... (·:·! r·r . .1 n ,,..._,.::;: 1::S ~ t j···, (·:·:· 1:::! .::> r (·:·:· .:::. ·:::. :::. ~:) c· :i . .. ::: t. •:·:! !'.":i 

with clearance times for aircraft to cross the runwas. 

* Runwas exit locatiCJn -- the distance from the threshold to each 
(·::' :-: :i. t !' b \:~ run w a \:J • 

* Holdins areas -- those sections of taxiwass or apron used for 
storins arrivals awaitins a ~ate. 

* Airline ~ates -- the Sates belonsin~ to each airline. 

* Fixes -- aPProach and deParture fix identifications. 

* Aircraft separations 
separations (for each Pair 
arr1valv departure-arrival~ 

deParture separations for 
r-unwa\:1~-:;. 

mean and standard deviation of 
of aircraft classes) -- arrivaJ­

deParture-deParture• and arrival­
(·:·!ach runw<3'::i and :::.·air'·:=:. o·f '.:l(·:·:•F'f:nt:.j.:-:;•rjt 

* 1=\: Cl u t <i~ d a t a 1 i n k ~:; <·:! G Ul'?-n c ~? s f o r a 11 •::! ;< :i. t ..... ·:::.;a t .:7:' a r, d 
sate/takeoff-point combinations; Pius link seQuences for 
exit/holdin~ area and holdins area/sate combinations. 

* Two-was path data link seGuence for· those sections cJf 
taxiwas used bs aircraft in either direction. 

* Common approach Path(s) -- len~th of the commCJn aPProach Cbs 
aircraft class) to each runwas. 

* DeParture runwas Gueue control 
runwas) above which aircraft 
deParture runwas. 

iii i T'C T'aft C~Ui:?Ut:' 

are diverted to 
1 E:'n:::ith:::. \ t .. l\:i 
a d i f·fi:·! l"'i·::-nt 



* Gate hold control -- aircraft Gueue lensths Cbs 
which sate holds are initiated. 

runwa!:::) 

:::< I n t e r· a T' r· :i. './a 1 :::i a r:.- c o n t. r o 1 ···· ···· d 1'~' .r.:- .:;:: r t u r- E• G u C:' u (::• 1 ;:~ n :::i t. ;· .. ; ~:; .;::: i:: c:. ..., .. i'.:' '··'I i···, :l c h 
interarr-ival spacinSs are increased. The SaP Permits dePartur,2s 
to takeoff between arrivals. 

* r:: u n t.J a·,~ c r o !3 ·::; i n 'i.i :=.=.i a r·=- con t. r· o 1 ···· ···· 1.".),;:,, 1 d ·,::: 1,=:·! ...... ,-:;; 1 .::J f· .:::= :i. r· c: r a f +.. : .• .r a i t :i. 1 ·, :=.=.i 

to cross a runwas above which a gap is inserted on the runwas. 
The SaP allows the aircraft to cross the runwaY. 

3.4 AIRCRAFT OPERATIONAL CHARACTERISTICS 

* Runwas exit utilization -- distribution of runway exit usase is 
bY aircraft class. 

* Arrival runwaY occuPancs times -- Pairs of runway exit distanc~e 
from threshold and arrival runway occupancy time are bY .::lircra:t 

* Touch·-ancl .. ~!.:io runwas occuPancY times mean and standa~d 
deviation are bs aircraft class. 

* DeParture runwas occuPancY t1mes -- mean and standard deviation 
are bs aircraft class. 

* Taxi sPeeds -- aircraft taxiins sPeeds are 
link and for towins oPerations. 

··.v ..... APProach sPeeds -- mean and standard deviation are bs airc~a·•t 

* Fix travel times -- nominal travel times from aPProacn 
threshold and from threshold to deParture fix are bs 

·f :i. ::.;: i~O 

a :i. I'C raf·t 

* Lat E~nf.~!:;!::. d i !5 t r· :i. but :i. on f'.l :i. ·:;; t r- i t:.1ut :i. on e> f· c.l(·:·~\-' :i. a-!: .. :i. on!::. f' r CliYI 

scheduled arrival times are aPPlied to an aircraft sched~le. 

* Schedule detailed list of aircraft includins schedulHd 
a r r :i. v a 1 and d f.~ Part u r ~:! ·t :i. rrr (:·! !:; , a :i. r c r a f· t c 1 ass ~ ;:.J c:~ !:; :i. r ·~-:: ,j a r· r :i. ....... a 1 ;:;: r·! c) 

departure runwass and fixes, and Preferred sate or basins area. 

* Aircraft classes -- four classes e>f aircraft are used as modPl 
inPuts. Table 1 contains an examPle e>f a Possible def:i.nitie>n elf 
aircraft classes. In seneralY ans definition of aircraft classPs 
15 PClSSible Pre>vided that: 

Cla!:;!:; 1 i:l J. rc r·aft ar(~ lar:::.!f.~ r than cl ~=~ r:; ~:; :~ y 

Clas!5 '') ai T'C raft a r·e ]. a r· ~:.i f.~ r than cl as~:; 3 !' <::: l""ii."."l A"oo 

Cla!:;~;; :3 ai T'C ra·ft a T'E) ]. a r~.if.~ T' than cl .::$ ~=; ·::; 4 • 

:1.4 



TABLE 1 

AIRCRAFT CLASSES 

1 Heavs aircraft, e.~., B747 & DC10 
2 Lar~e aircraft, e.~., B727 & B707 
3 Small twin en~ine aircraft 
4 Small sinsle en~ine aircraft 

3.5 AIRFIELD GEOMETRY 

Fisure 1 Provides a samPle link node diasram represenins the airfield 
Seome~rs. The airfield is divided into a series of numbered links; 
link lensths are no shorter than the lensth of the lar~est aircra~t 

which freauentls uses the airPort. Link lensths tsPicalls vars from 
200 to 400 feet; however' each exit is defined as one link so anls ot~e 

aircraft at a time can occuPs the exit. 

The followins notes will assist in develoPin~ an airfield network. 

* A runwas is alwass treated as a sinsle link because it mas ''e 
occuPied bs onls one aircraft at a siven time. However' a ~unwi1S 

mas be comPosed of several links. 

* A runwas can have onlY one deParture end link, althoush it can 
have several intersection takeoff links. 

* A runwas exit should not be defined as a takeoff link. 

* Even if identifiable holdins areas Cor Penalts boxes) do not 
Phssicalls exist on the airPort, some Provision should be made 
for them on the airfield network to simulate holdins arrivals on 
taxiwaYs. If no holding areas are specified and all sates are 
occuPied, the model terminates execution. 

* The user must define a 
intersection of two taxiwaYs. 

15 
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3.6 AIRLINE GATES 

When identifsin~ the ~ates belon~in~ to a ?articular airline, the usHr 
should list the ~ates in ascendin~ order bs aircraft size (i.e.r 1 :i. ·;;. t, 
~ates for aircraft class 4 first). 
beine reassiened to a class 1 ~ate 
~ate is occuPied. However' if ·:::· 

·{ ... :=.=.:~ ~=~ t. (·:~ is the onls sate 
available' it is assi~ned to the smaller aircraft. 

Taxiwas routes for the airfield simulation model consist of Patlls 
which aircraft use between the runwass and the sates. SPecificall~!' 
·r (J 1..1 t <'? ·::; mu ~;; t.. r.J (;~ .-.:if:) f :i. 1"1 c:~ d ·f o r' (~) a c h {~) :.:, :i. t.. .::; n .-.:i ::~: ;:; t. (;~ · c:. r ~~·.-, .;::: ·::. :i. , .. , ~=.{ .;:; r ·:·:·:· .:1 .:r 

co ITI b :i. n ;:; t i on and f o T' (·:!a c h ::=.\at.;:-:) ( D r 1'.:1 a-::; :i. n :==.i a r (·;)a ) =:l n ;:.i ...-:i E• Fa r t .. 1..1 r =:~) run ~r.J d ·,,,: 
comlJinat:i.Dn. In add:i.t:i.on? rout,::)S mu·::;t i:.lt:·) i.'.lf:)fi.ne.-.:i to <:ln.-:.1 f·r·om hDl.-:.i:i.n!.'.i 
areas. Dnls one route between an oriS:i.n and a destinatiDn Point 1s 
alJowed. If more than one route :i.s specified between two Points in an 
airfield~ the first route defined is the inPut used. 

3.8 TWO-WAY PATH DATA 

Fo T' tl1os~? s;f?ct i (Jn!::. o·ft ta:< :i.t.Ja~;;~:; that a r<?. :i. d(·?nt :i. f i (·:·!o:.i <:l·:::. tl.,,lo·-·1., .. 1.::::·,,; :·:,at,h·=; :• 
the user must enter two-was Path data for both directions. 

3.9 AIRCRAFT SCHEDULE 

The model reauires the followin~ inPut data for each aircraft 
·::;chf:~dl .. ll (~). 

:i.n t,i·l(·:·} 

* Airline code or 
a:i. rcy-aft. 

av :i. at. :i. on ani.'.i 1n :i.l :i. tar·,,; 

* Preferred holdin~ area. 

* Preferred air carrier sate or "GA" basins area. 

* Aircraft class. 

* Arrival time at threshold. 

* DeParture Push-back time. 

* Arrival runwas and fix. 

* DeParture runwa~ and fix. 



At air carrier airPorts, one of the best sources of demand information 
is the Official Airline Guide <OAG)v which is available in hard-coPs 
and masnetic taPe formats. The OAG data contains several of the data 
items listed above. Demand data for Seneral aviationv militar~' and 
other non-scheduled aircraft are combined with the OAG data to Provide 
inPuts to ADSIM. 

17 
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4.0 RUNNING ADSIM 

Airfield simulation studies are Primaril~ concerned with caPacit~ and 
dela~ Problems -- actual or Perceived -- in the Present or in the 
future. Although ADSIM does not find solutions to Problems~ it can 
simulate ProPosed solutions in order to provide the anal~st with 
muantitative data on which to base recommendations. The airfield 
anal~sis should be conducted b~ modelins exPerts and Personnel 
thoroushl~ familiar with the airPort and its oPeration. 

APPendix E contiins the JCL (Job Control LansuaSe) 
descriPtions reGuired for runnins ADSIM on the Hone~well 

(Level 66) ComPuteT S~stem at the FAA Technical Center. 

19 
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5.0 ADSIM INPUTS 

This section describes the model inPuts: a brief discussion of e2ch 
data tsPe and its format sPecification, instructions for the orderins 
of the inPut data, and a samPle of the model inPuts. 

5.1 INPUT DESCRIPTIONS 

Title 

The title aPPears at the toP of evers outPut rePort. It should contain 
a brief descriPtion of the simulation the airPort name' ·the 
exPeriment number, the weather conditions, the demand level, and ·the 
runwass used. 

Start and Finish Times 

The start time and finish time are entered usins the 24 hour clock, 
e.g., 2330 instead of 11:30 PM. The start time must be sreater than or 
eaual to 0000 Cmidnisht) and the finish time must Provide enoush time 
for all aircraft to so throu$h the s~stem. If the simulation ends 
before all aircraft are Processed, the model lists the aircraft 
remaining at the end of ever~ rePlication. 

Random Number Seeds 

The number of rePlications eauals the number of random number seeds. 
One should use those seeds which Produce lens random number c~cles. A 
satisfactor~ c~cle lensth dePends on the number of events ir1 a 
simulation. For examPle, the FAA Technical Center felt the following 
seeds would Produce a cscle Cone million) lens enoush for exPeriments 
with one thousand aircraft. 

82651 91921 69011 92157 14577 10493 27001 40961 15011 63661 

Truncation Limits 

A limit of three standard deviations, encomPassins over 99% 
of a normal distributio~, Provides satisfactor~ results. 

Print OPtions 

(percent> 

The Print oPtions control the Printins of the oPtional and standard 
outPut rePorts and evoke several run time options. 

Number of Runwa~s 

A maximum of six runwass is Permitted du~ins a model run. Onls the 
runwa~s used in the simulation must be defined. One Piece of concrete 
with oPerations in both directions must be considered as two seParate 
runwass, e.g., 31R and 13L. 

20 



Runwa~ Names 

Th8 three character 
Justified. 

runwa~ names Ce.s., 31R and 31L> must be risht 

Fix Travel Times 

The travel time from 
distance ~peed 

fix to threshold mas be entered as either 
or as time. If both are Present, the time ta~.es 

Precedence; the sPeed and distance are isnored. 

Taxiwas SPeeds 

Enter six standard taxiwas sPeeds and a towing sPeed in knots; 
towing sPeed is alwass 
references each sPeed b~ 

Aircraft Service Times 

the seventh sPeed. 
its ordinal number; 

The taxiwa~ link 
the 

Enter a cumulative Probabilits distribution for each aircraft class. 
The sate service time' which an aircraft sPends at a gate before 
deParting, takes into account loadine and unloading, fuelins, etc. 

Aircraft APProach SPeeds 

Enter a mean and a standard deviation in knots for each aircraft 
class. The speed is samPled from a normal distribution. 

Aircraft Lateness. Distribution 

For each arriv~l, the aircraft lateness distribution 1s samPled and 
the result is added to the scheduled arrival time. The lateness mas be 
a neeative number to account for earls arrivals. The distribution 1s 
cumulative and 1t must be defined, even if lateness is not aPPlied. 

Interarrival GaP 

The model Sives arrivals Priorits over deParures. This inPut allows a 
SaP to be inserted in the arrival seQuence when the deParture Queue 
reaches a certain level, thus allowing dePartures to takeoff. 

DeParture Runwa~ OccupancY Times 

Enter a mean and a standard deviation in minutes for each aircraft 
class; the deParture runwa~ occuPancY time distribution is samPled 
from a normal distribution. The time for a siven class aPPlies to all 
runwa~s. 

Arrival Runwa~ Occupancs Times 

For each aircraft class, ente~ each exit·distance (number of feet from 
the threshold to the exit) and the arrival runwas occuPancY time in 
seconds. The distances must be in ascendins order. 

21 



Runwas Touch-and-Go-OccuPancs Times (OPtional) 

Enter a mean and a standard deviation in minutes for each aircraft 
class; the time is samPled from a normal distribution. The occuPa11cs 
time to a siven class aPPlies for all runwass. 

Probabilistic Link Transit Times (OPtional) 

Enter a cumulative Probabilits distribution for taxiwas links that ~~an 
not be modeled usins the standard taxiwas sPeeds. Trisser this oPtion 
with a sPeed code of "08" in the TAXIWAY LINKS inPut. 

DeParture AirsPace Delass (OPtional) 

A Percentase of flishts dePartins over a fix can be delased. The delas 
is samPled from a normal distribution with a user-sPecified mean i~nd 
standard deviation in minutes. 

Lensths of Common APProach Paths 

For each runwas and aircraft class~ sPecifs the lensth of the common 
aPProach Path in nautical miles. 

Ta~dwas Links 

Define evers taxiwas link in this section. 
seneral aviation basins areas, runwaY exits, runway 
intersections, takeoff links, and runwaY end links 

- I 

taxiwaY links and mus~ be defined accordinsls. With 
sates and holdins areas, all taxiwaY links have 
aircraft resardless of the lensth of the link. For 
5000 feet lone and a link 350 feet lone both 
aircraft caPacits. Link lensths should be no shorter 

he 1 dins a r(~a!:; l' 

crossings, taxiwas 
are all considered 
the excePtion of 

a caPacitY of one 
1 :i.nk 

have the same one 
·/.:. :···1.:::: f"'l ·t j·; 1:.".~ ].1::·! f"I :~:-~ t ~ .. f 

of the larsest aircraft that freauentls uses the airfield. 

Holdins r'~rea:::. 

A maximum of 10 holdins areas can be sPecified. Each holdins area ~las 
a caPacitY of one aircraft, excePt the last holdins area which has 
infinite caPacitY. If all sates have infinite capacity, onls a dummy 
holdins area is reauired. Holdins areas must be defined in the TAXIWAY 
LINK~:> inPut. 

RunwaY Exit Distances 

For each exit, enter the distance from the threshold to the 
exit. All runwaY exits must be defined in TAXIWAY LINKS. 

RunwaY Exit Selection 

For evers runwaY and every aircraft claas, sPecifs the ProbabilitY of 
usins a Particular exit. To ensure that an arrival alwass has an 
available exit, Put the Probabilities in descendins order. When an 
arrival crosses the threshold, the distribution is samPled and an exit 



the aircraft uses the :i. s r:- :i. ckt?.d. 
unclCCUP :i. ed 
be dr::::!f i ne.-.:i 

If that exit is 
exit listed. Ans 
in TAXIWAY LINKS. 

DC CUP i t?.d :' 
'j't..fni . ..Ja~:! l'_'))< it a F' :::, r:.-:· a r :i. n :'.'·'; i. n 'i', h .i. ·=:; ·::; i:?.• c t :i. o n 

f'"l•:.•;.;t 
mu ·:;; '1: .. 

Der:-arture Runwas End Links 

runwas name-:;, i.e., 
runwas in RUNWAY 
'f,:~XHJf4Y LINKS. 

end link for each runwaY in the same order as the 
the fourth runwaY end link belanss to the fourth 
NAMES. All runway end links must be defined 1n 

Takeoff ProbabilitY ( Or-t:i.onal) 

An aircraft mas takeoff from a runwaY intersection link on 3 runwaY 
instead of the runway end link. Enter the Probabilits distribution 
onls for those combinations of runwas' sate, and aircraft class wit~ a 

-Possible intersection takeoff. 

Runway Crossins Links 

Enter the clearance time (in seconds) for 
runwas. All crossing links must be defined 

link that crosses a 

Runwa~ Crossins Delas Limits 

When the delas associated 
level, a SaP can be inserted 

:i. ·;:; 

in the TAXIWAY LINKS inPLt. 

with crossins a runwaY exceeds a cert2in 
to allow the aircraft to cross the 

selected from a normal distribution whose 
sr-ecified mean and standard deviation are in minutes. 

Runway Crossing OccuPancs Times 

If a taxiwaY crosses a 
each aircraft class 
Y'I.JnWa'::!·:: .. , 

Tt.-.J0-'.4a~:! Path·;:; 

runway, enter the number of 
to cross the runwas. These 

t:..:;::j.-: (·;)<:;. 

t .. c:: .;: 1 ·~. 

There are certain Paths on which aircraft can taxi in both directions. 
Before an aircraft enters such a Path, the model ensures that no other 
aircraft is alreadY on the Path movins in the OPPosite direction. 
SPecifs the Path in both direction-:;, e.s., "103 104 105" and "105 104 
:t 03. • l .. ~hi!:)n an a i T'C T'·=~ ft t:.'nt r:= Y'S the m i dd l•''l! of a t~ .. 'CJ ·-·I,Ja~,; Pat i· .. , :' t.ht?. l'iiOi.:i•':~ l 
does not check the r-ath for aircraft mCJvins in the OPPosite direction. 

Taxiway Queue Links 

Enter the link numbers for which the Taxiway Queue Links RePort is 
desired. If no Gueue links are sPecified, no report is Senerated. 
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Airline Code Names 

SPecif~ a two-character 
schedule. Airline code 
militar~ aircraft, 

CClt:.1e 

"GA" 
for each airline in the simulation 

must be used for seneral aviation and 

Airline Gate Assisnments 

Enter the sates for each airline. An aircraft of one airline can not 
use a sate belonsine to another airline, 

Gate Hold Limits 

If the lensth of the deParture Gueue at the assiened deParture run~aY 
exceeds the sPecified level, the deParture is dela~ed at the Sate for 
the specified time Period before attemPtine Push-back. 

General Aviation Basins Areas 

Enter a maximum of 10 seneral aviation basins areas. When an aircraft 
arrives at a basins area it leaves the sYstem. The 1~odel does not keeP 
track of aircraft in the basins area, which is considered to have 
infinite caPacitY. The basins areas must be defined in the TAXIWAY 
LINI<S inPut. 

Time Switch (OPtional) 

SPecify a time when additional 
feature, it is Pos~ible to 
selected times of the das. 

inPut cards maY be read. Usins this 
chanse the airPort confisurations at 

It e }~' a Y' t u r .:! F: u n w a '=! F;: e a s s i £~ n trr ~:~ n t ·~:;. · ( D P t :i. o n a 1 ) 

When the deParture Gueue at a runwa~ reaches a certain ~avel, aircraft 
can be reassisned to other runwaYs. 

Preferred Runwas Chanses (OPtional) 

This inPut allows the user to chanse all the arrival and 
runwass on the schedule and simulate a different 
confieuration without chaneins the schedule. It is essential 

d\'?Pa Y't.u rE· 
a :i. r· f· i (~· 1 .-:.i 

that. <:.: 11 
the new runwa~ names as well as the old ones be defined in the RUNWAY 
NAMES inPut. 

Pre-Plannine Runwas Switch <OPtional) 

This inPut Provides the caPabilits of adJustine the T'l .. lr"IWa'::! 1..1~:!·€~ 

confieuration based on the ProJected arrival and departure runwaY 
demand within the next 15 minutes. 

D~namic Runwa~ Reassienment (OPtional) 

This allows the user to d~namicall~ reassisn arrivals and dePartures 
to a free runwas if it is advantaseous. 



Runwa~ Balancins (OPtional) 

Arrivin~ aircraft can be switched from one runwa~ to another on tl1e 
~xPected arrival delas. 

Aircraft Separations 

Enter the mean and standard deviation of each aircraft separation. Tl1e 
seParationr samPled from a normal distribution' is calculated at the 
Point of closest aPProach. 

Enter a route between 
aircraft ma~ taxi. 
runwas exit and evers 

evers orisin and 
Generall~' there 
sate (and basins 

.;_:) ·..,· .::~ r· ,,,: 1j !·::> ~==· t :i. n .;;;: t :i. D r·: t .. ·,l h 1:::· r !·:·:· .:;;: n 
should be routes between eve~s 

a r <:·) <:l ) :.o IJ ~:-: t l-·.1 !·:·: !·:~ n !·:: ..._ ... <-:·: r ·,,,: ::'.'; .:=:= ·t. •::-? ( a 1 ·, r::i 
an r:.i ::-:~ , _ _... <·:: Y' '::! t .. ::l k !·:·:of ·f ···· ;:: .. o :i. n t ( i. n c· :i.I.Ji.".i :i. n :-:.i r·u r·; 1,-. .1.=::= '=i •'::• n r:i 1 :i. !""; k <;:. :· :· 

between evers ruwnas exit and evers holdins area, 
holdins area and evers sate (and basins area). If there is ans towins, 
there should be routes for the towinS oPerations. If an sircraft must 
taxi between two Points for which no route is sPecifiedr the 
simulation will halt with an error condition. 

Aircraft Schedule 

Th<·~· <:>:i.rcraft. ::;ch!:~·:-.iul<::·: mu!:;t i·J!·:·: on F:i.lc·: O<?:.o l .• .:h:i.l<·:·: t.h(~ "i'(·:·:'::.t. of· th!·:·: inP1.1t. 
is on File 05. For towinS oPerations• enter "TOW" as the dePartu-e 
runwa~ name and enter the destination in Place of the deParture fix. 

Processins OPtions 

T h (·:·? r (-:·: ~:; r (·:·~ t. , .. , I'(·:~(·:-~ :···~· , .. C) c; (·::a·::; ~:; :i. r·l ::.:.~ C):::: 'f: .. i C) 1"'1 ·:::. t II c~ C) fvi F:' !..I'T" E: !I ;.t !I :3 ·r D F' II .3 n (:) II F:' F: I :··-~ ·r 
INPUT ONLY". The "COMPUTE" oPtion, the most commonls usedr e::ecutes 
ADSIM. The "STOP" oPtion stops ADSIM after readins the inPut data. Tl1e 
" F' 1=< I i"") T I j·,! F' U l CJ N 1... Y " Cl r:- t :i. o n <:;. t o }·.:· <:; 1'~ D ~:; I i"'l 3 f· "!: .. t':·:· r :i. -!:.. r- ,:::- ;;;: 1.:l ·::: t h c~ :i. n F· u t. .:;?. 1 ·; •:.1 
r:-rints the verification rePort. 

5.2 INPUT FORMATS 

Table 2 lists all inPut data items in alPhabetical order; it Provides 
a Guick cross reference to Table 3, which describes the header ca~d 
and format sPecifications for each data tspe. All numeric items a~e 
risht Justified. All header cards must start in column 1 and be le·Pt 
Justified. ADSIM uses onl~ the first 16 columns of the header cards 
and :i.Snores all information besond column 16. The three character 
runwas names must be risht Justified. 



5.3 INPUT SEQUENCE 

T j··-; ·~:; :i. n ::: .. !J t. i'.'.i .3 t ~=~ c:· E~ n l::1 c:::r D r- ci c-.:~ r· ~-:: (i ·'· , , .;;? r·, :..1 1n 1:) f·~ r C) ·f· cl :i. ·f· ·r· f:~ r· t::~ i"t t '~\' .:::: ':::~ ~;:. ) 1··1 cJ 1.~ . .1 (·:.-: \..' f.i r .. ? 

each data item must be defined before it is used as ?art of anoth~r 
.i. n F·· •..1 t. .1. t r:·? !H ., F o r· r:-:-: ~<.::; m r:.- 1 r:-:~ !' t .. h (·:) -r-un lA <:> ~,,~ n ami·:·)·:::. m u ::; t.. :-·: .. r· r:·:-~ c '::-) ,._:-: '.':·~ .::: n ·,,,~ 1-:i at .. a i. t .. •·:·) rli 
that uses the -r-unwas names, e.~. the schedule. An exPlicit list -Jf 
inPuts which must be P-r-eceded bs sPecific definition inPuts is ~iven 

:. n .. r <:>b 1 t-:·) 4 .,. Ti·1 E~ 1 c:-~ f+.. co 1 umn ;::on t.<:; :i. n ~:; •:.i a·ta 1 ti·:~m\:; + .. h.:'l t mu ·:::. t.. r:.- rc·)Cr:·:·)'.:ir:~:· t .. i·1 r:-:-:· 

:i. t c-:~ rrt·::; .i. n t h <-:-~ ,.. i :j h -!:, ::: o lu m n ,. T h f.~ :i. n ;.::· u t. •::. (·:·:· G u c-:· n c f) :i. n ·r i:l i·.) ::. r::-~ 3 1 ·:::. 'v' a 1 :i . .-.:) ., 

Fi~ure 2 contains a samPle 
-r-unwa~s (31R and 31L), 44 

have infinite caPacit~. 



ALPHABETICALLLY SORTED LIST OF ADSIM KEYWORDS 

,:\ I F: !... :i: i\! E t:-J t1 ·r E ~;; 
('; I F~ 1 ... I N E i"··~ (l !vi E ~;; 
;:~,I F<~:;PtlCE DEL;:~ Y ~;; 
A/C APPROACH SPEEDS 
A/C LATENESS DISTRIBUTION 
(i/C: ~;)CHEDUI ... E 
;-:~ / C ::3 E F' (~ 1:~ (~ T I 0 N ~:; 
A/C SERVICE TIMES 
·cDI"-iF'UTE 
DEDICATED RUNWAY USE 
DYNAMIC RWY REASSIGNMENT 
FIX TRAVEL TIMES 
GATE HOLD LIMITS 
G/A BASING AREAS 
HDLD I NG r-~F~Ef.~S 
PRE PLANNING RUNWAY SWITCH 
PRINT INPUT ONLY 
PF<INT OPTION!3 
PF;:CJI:l TF;:;-::lNf) T I riE. 
RANDOM NUMBER SEEDS 
RWY ARRIVAL OCCUPANCY TIMES 
RWY DEP. OCCUPANCY TIMES 
f;: l,.J ... ( EN D 1... I i'·.! I<~:; 
RWY EXIT DISTANCES 
RWY EXIT SELECTIDN 
RWY INTERARRIVAL GAP 
RWY LENGTHS OF COMMON APPROACH 
R~•JY Nr:~ME~:; 

RWY T/GO OCCUPANCY TIMES 
RWY XING DELAY LIMITS 
F;:I.JY liNG L.INI·.:.:~:; 

RWY XING OCCUPANCY 
R~J.r'~::: NO. OF 
SIDE TO SIDE BALANCING 
f) TOP 
TAKEOFF PROBABILITY 
T f~,I<E··-OFF ~:;wITCH 

T r-~>< I WfW L I Nl<~3 
TAXIWAY QUEUE LINKS 
Tr:)>CJ:WAY FWUTES 
TA><IWAY SPEEDS <SEVEN STANDARD SPEEDS> 
TA><IWAY TWO····l.~AY 

TIME f.)~JITCH 

TIMES<START,FINISH> 
TITLE 
TRUNCATION LIMITS 

... ) ··~· 
A".. I 

ITEM NO. IN TABLE 3 

··.~· ·j 
·.;.i. 

ID 
,j,\,J 

4:1. 
:1. () 

.. x··.r 
· •• J· •• J 

~:.:::!. 

/i .~1 ··; ··y 

~.=.=.i 
·I .•• , 
.1 .... 

t '.'5 
·i /1 
.1. ··y 

·I .. l . 
. !.· ... • 

:1. .;:.l 

... , 
./ 

:1. ,~) 

.. ");.' . 

. ·.' .. '..) 

-4() 

~.::o 

30 
42 

p 
1 

:I. 



TABLE 3 

INPUT DATA DESCRIPTION 

c.::-,F::r:r 
i\! l.J r··i I-:·: E P C:: CJ L.l.J 1"1 j\.! 

1 1 1 t . .l. (o·:· 

?''t 

....... ::lt.;;;rt. anc.1 
F :i. n i ~:;h Tim('!!~:; 

3 Random Number 
~::; (':; (·:! r:.l ~:; 

·I 
.1. 

:1. 
."") 
.~-.. 

:1. 

··x ..... 

4 Truncation Limits :1. 

fD r· Norm<:; 1 
D :i. ·::;t r i r.JI . .Jt. ion '") 

.·: .. 

5 Print OPtions :1. 

:1. .... ~::; 

t ····t:lO 

:1.····:1.? 
4·-··.::; 
··~· .... D 
/ • .... 

!.::::····:1.:3 
:1. ~.:=; .... :L s 

:1.····:1. ·::;. 
··~· .••• C) / \,,1 

:1. .•.. ~:~ () 

t .... t "? 

:I.····B 
9···· :1. .::;. 

:1.····:1.3 
·I 
.I. 

., TI"fi...E II 

Ans headin~ dat~ 

"TIMESCSTAPT,FINISH)" 
Start.in~ hour (inte~er) 

Start.in~ minute (inte~er) 

Finishins hour {int2~er~ 

Finishin~ minute <inte~er) 

"RANDOM NUMBER SEEDS" 
Number of random number seeds 
I.J :··.-.. t .. o :1. 0 ( :i. n t •::: :=:.~ <·:·: r- ) ::: i-:·' (·:·? f".l·::: ...• 
One number evers 8 cc.t 

"TPUNCATICJN LIMITS" 
(decimal standard deviations) 
UPPer truncation limit. 
Lower truncation limit. 

"PF<INT OPTTCJN~3" 

("T"or"F") OPTION 1 
"T" prints aircraft movements. 

"T" Prints debu~ statements. 
5 ("T"or"F") OPtion 3 

Not. :i. mf·.:·J em~:!nt·~·!r:.1 ., 
7 ("T"or"F") OPtion 4 

"T" causes Printins of 
two-was Path messa~es. 

9 C"T"or"F"> OPtion 5 
"T" causes two-was Path block 
control; i.e. it aborts the 
simulation if aircraft 
are nose-to-nose. 

:1.:1. C"T"or"F") OPtion 6 
"T" Prints auarter-hour outPuts. 
"F" Prints houris outPuts. 

13 C"T"or"F") OPtion 7 
"T" indicates towinS 

:1.5 C"T"or"F") OPtion 8 
NCJt i HIP 1 (·?JTi('!!nt(·:!r:.l I 

* "cc" sisnifies card column. 



TABLE 3 

Ci-~,r~D 

i'-IUi'·i E:Ef\: CD I... Uhr·.! 

., ··: .. 
• 1 • •• -

:1.? 

•''"'t::• 
... ·: .... .' 

••v ., 
.. :J .. 

.,_. ··.r 
• ....... ,1 

··y ''',1 .. ;) / 

(~) ~~1 . .1mb~? T' Clf :1. .1. ··- .1. :l. 
F<unwa\:iS •'''I i:) ,,·:. '·' 

? F~unwa'::l Narnf:)<;; 1. :1. .... ') 

'") 6·-·B ·-

46····4B 

* "cc• sisnifies card column. 

,., (:) , ..... :~ 

C"T"or"F") OPtion 9 
"T" aPPlies the lateness 
distribution to the scheduled 
arrivals each rePlication. 
("T"or"F") OPtion 10 
11 ·r '' c -3 t .. l ·:;:. E·~ ·:::. .:::: n e,~ ...... 1 ·:::. c:· i··t f:! c:i l . .i 1 c·:· 

to be read each rePlication. 
C"T"or"F") OPtion 11 
N n t :i. m :''' 1 (") m (;·) n t. \':) r::i .,. 
("T"or"F") OPtion ., '") 

.1 • • ·.~-

"T" suPPresses the 
Averase Delas Summars RePort. 
("l"nr"F") OPtion :1.3 
"T" suPPresses the 
Total Delas Summars RePort. 
<"T"or"F"> DPtinn :1.4 
"T" suPPresses the 
Link Delass RePort. 
("T"or"F") OPtion :1.5 
"T" suPPresses the 
SeParation Delas RePort. 
( 

11 .f 11 c)r·"F") 0:::-·t.:i.C)I'"i J,S 
"T" suPPresses the 
Runwas Queue Statistics 
("T"or"F") JPtion 17 
"T" suPPresses the 
Taxiwas Queue Statistics 
("T"or"F") OPtion 18 
"T" suPPresses the 
Printins of the schedule. 
C"T"or"F") OPtion :1.9 
"T" SUPPresses the 
Verification RePort. 

"F~l,IY!;;; i'--10, OF" 
Number of runwass (inteser) 

"F~WY Nf.1i'1EG" 
Runwas names (3 characters) 
Risht Justifs one evers 8 cc. 
:l.st r·unwa·,~ nam(;~ 

6th r·unwa\:1 nalrt(;~ 



:3 1::· :i. ::-~ ·r r .:3 'v' (-:~ .L 

9 Taxiwas SPeeds 

10 Aircraft Service 
I 1m<·:)~::. 

•""t 
...... 

... , 

....... 

..• 
'"' 

:1. ...• :1. ,:) 

:1. .-:"{. .... :1. .::i 

:.3 :3 .... /~. () 

-4:1.····4D 

:1.····3/; 

:J.····D 
9····:1..~; 

:3:.3··" 4() 
.:~:1. ····4G 

:1.····:1./ 

?··-:1.(, 

:!.····DO 

* "cc" sisnifies card column. 

(Cont. :i. nuf.·)Ci) 

30 

:OE3CF: J F'T I u;··· .. ! 

"FIX TRAVEL TIMES" 
A ne~ative fix stoPs readin~ 
D f· c:· ~:3 r .-:.1 ~==· ~~ D n (: .. :' c~ -3 r· f.':i ;.:-.· (-:~ r ·f· :i. ::-:: . 
F :i. :=< ( i r·, t .. ~:-: :=.=.\ <·:·: r :.' 
Runwas name (3 characters) 
Aircraft class (inte~er) 

Distance from fix to threshold 
or from roll to fix 
(decimal nautical miles) 
(:l'v' (·:·~ r- .;;;: :~:~ (·?! ·:;;. ;::.· ;:-:·:~ ~:;:; 1.".1 ·f· ·r· () lTi f· :i. :>:: t. C) 

threshold or from roll 
to fix (decimal knots> 
Time (decimal minutes) from fix 
t C) t h T' F!! <:;. h D 1 d D f' f r• 0 ITI r C) 11 t .. D f :i. ;; ·' 
If a time is entered• 
the distance and avera~e 
speed are isnored. 

"TAXIWAY 3PEEDS lSEUEN STANDARD 
SPEEDS)" Standard taxi sPeeds 
Miles Per hour (decimal) 
:l.st taxiwas sPeed 
2nd taxiwas speed 
3rd taxiwas speed 
4th taxiwas sPeed 
5th taxiwas sPeed 
6th taxiwas sPeed 
T o w :i. n :=:.i ·::; F' ·:~· <-::· r:.i 

"A/C SERVICE TIMES" 
A nesat:i.ve class stoPs readin~ 
of cards; sets of cards 2 and 
:-3 ;:: .. \o~ l"' c 1 a ~;:. ·::; ,, 
Aircraft class (inteser) 
Number of Pairs (inteser) 
(cumulative Probabilitsr time) 
F'a:i. rs ( d(~)cimal) 
(cume PrDbabilits, minutes) 
One number evers D cc; 
one Pair evers :1.6 cc. 
Card 3 is rePeated for 
each 5 Pairs of values. 



:1. :1. (i :i. r·· c r' .::; ·i·' t, 
;::ip;::·r'oech 

:1.:~:.~ r:"i:i. rcr.::lft 
La t•:?nf·)~;;. ::; 
:0 :i. ;:; t r' :i. but :i. on 

·t •-t 
.1 ••• ;) I nt~? r'<:l r r iva 1 

:1.4 DeParture Runway 
DccuF,anc·,"~ 1:tmE~~::. 

:1.5 Arrival RunwaY 
DccuPanc·::! T :i. m<0s 

C('tFi:D 
NUI···if:F:F: C:Cli...Ur···iN 

:1. 

•I ... 
'') 
.•: .. 

:1. 

:1. 

•'''\ 
... ~: 

:1. 

:t .... !. ') 

.. :i····D 
:1. ·.:.:.• .... :::.~ l.~. 

3:3 ····-4() 

:1. ··- ;,:.~ •.=.=; 

·.:.:-· .... ~:~ 

:1. ····:::.::o 
:1. 4··- :1. (:) 

..• , ~~· .. , ... , 

.·:.:-.. .' .. '' .. ::. ...... : 

4:1.·-40 

:1. .... :.::.f.~. 

17 .... 24 

:1. •oo•:::.~-;; 

)'-... t:~ 
14-·:1.6 

:l ..... HO 

* "cc• sisnifies card column. 

( Cont :i. nuE·!i.'.i) 

"A/C ~PPROAC:H SPEEDS" 
Nesative class stoPs readins 

Mean speed in knots (decimalj 
Standard deviation of 3Peed 

"A/C LATENF:SS DISTRIBUTION" 
Number of Psirs (inteser) 
(cume Probability, lateness) 
P.::l:i. r<:; ( r.i<":c:i.mal) 
(cume Probability, minutes) 
One number everY 8 cc; one 
Pair everY 16 cc. Card 3 
is rePeated everY 5 Pairs. 

"RWY INTF:RARRIVAI... GAP" 
Departure aueue lensth, i.e., 
number of aircraft Cinteser) 
Mean interarrival SaP 
<Decimal minutes) 
Standard deviation of saP 
( •:.i<:~c:· :i.ma 1 ) 

"RWY DEP. OCCUPANCY TIMES" 
Nesative class stoPs readins 
of cards) one card Per class. 
Aircraft class Cinteser) 
Mean in seconds (decimal) 
Standard deviation (decimal) 

"RWY ARRIVAL OCCUPANCY TIMES" 
Nesat:i.ve class stoPs readins 
of cards; sets of cards 
2 and 3 Per class. 
Aircraft class Cinteser) 
Number of Pairs Cinteser) 
(distanc~;)y tim<~!) 

Pairs <decimal) Cfeet,seconds) 
Distances must be in 
increasins order. One number 
each 8 cc' one Pair each :1.6 cc. 
Card-3 is rePeated every 5 Pairs. 



Tr~Bl..E 3 

CtlF:D 
i··-~ l.J i"'i E: E F;: c:: Cll... U hi'--! 

16 Runwa~ Touch-and- 1 
Go ClccuPanc~ Times 

17 Probabilistic 
Link Transit Time 

:1. El D ~;;~ P a T' t 1 . .1 T' c0 

t.:i. r·::;pac~? Dc·?la·,,,s 

'') 
-~· .. 

:1. 
.··~ 
... · .. 

:1. 

•") 
.·: ... 

19 l...ensths of Common 1 
r::·, r-' :::.· "i' o a c h F' '"' t .. h ·::; 

20 Taxiwas Links 

·") 
.\ ... 

'') 
....... 

... , 
·' ~' 

:1. .... ::.:: .:'~ 

6 .... -~.:-' 

1····1'.'5 

:1 ..... (;l () 

:1. .. ··0 

'? .... :1.6 

:1. .. ··30:::· 

:1. ~'5 .... :1. ·~=· 
:t ·;.:.r .... :::.~4 

:1. .. ··:1.3 
:l. .... f.lO 

:1. ·-·D 

( Cont:i.nut:.-!d) 

"RWY T/GU UCCUF'ANCY TihES" 
Nesative ~lass stoPs 
readins of cards; 
one card ~er class. 
Aircraft class !inteser) 
Mean time in seconds (decimal) 
Standard deviation (decimal) 

"F'RUB TRANS TIME" 
Number of Pairs (inteser) 
( c u m u .1. .:;;: + .. :i. \.-' '':-:• :.-.: T' o i·.:-o a i.'.l :i. 1 :i. t ·,,,: :' t .. :i. rf; <·::• ) 

Pa:i. r·:::. ( .-.:it:-!cima.l.) 
Ccume Probabilits~ minutes) 
Clne number each D cc; one Pair 
each :1.6 cc -- 5 Pairs Per card. 

"AIRSPACE DELAYS" 
Nesative fix stoPs readins 
of' c:- .::~ r (J ;:; ;~ ·f: .. t .... J C) c:- B r r::i ·::;. ;::.· c-:~ r· -j-'· :i. ::-( :-
Fix number Cinteser) 
Percent (decimal) of delased 
dePartures over fix 
Mean hold time (decimal minutes) 
Standard deviation of 
hold time (decimal) 

"RWY LENGTHS UF CUMMUN APPROACH" 
(~ 111 :i. nu·::; :i. n cc ~.:.:; ·;;;'!: .. C)::-:··;::. 

Clf C<:l Y'r:.is ·:· 
F~unt·Ja!:i n<:;m(·:? 
Aircraft class Cinteser) 
Path .l.ensth (nautical miles) 
( Ci(:·!C :i.IT1a 1 ) 

"T,~:1XIl~(:1Y I...II\'1<~3" 

(Jn'::i ht:.-!ad :i. ns\ data 
Minus sPeed code stoPs readins 
of cards; Dne card 3 Per link. 
Link number Cinteser) 

16 If nCJt a sate~ leave blank. 

:L 7 .. ··:::.~4 

* "cc" sisnifies card column. 

If this link is a Sate, enter 
aircraft class of the larsest 
aircraft that can use the sate. 
If u~ins a standard taxi sPeed¥ 
enter the lensth of the link in 



21 Holdins Areas 

F~ u nt·J a ~,; E ~d t. 
:0 :i. ·:::. t a n c (7) ~~­

(on .;:, 1"' r :i. v;::: 1 > 

::.~~ :::; F: 1..1 n '·"'a·,,; E:: ;-:: :i. t, 
::;; (·::· 1 <:·': c t :i. c:. n 

24 DeParture Runwas 
En.-.:1 Link!:; 

( Cont :i. nu~;)d) 

c~:)piJ 

NUr·iBEF' C:DI...I . ..ii"ii\! 

·• .1. ,., 
.... :. 

:1. 
·} 
.~-.. 

:::s 

:1. 

•"") 
,,;,, 

'1 
""· 

time in minutes. (decimal) 
40 Index (inteser) of standard 

nonstandard speed for 
t. C) t.-.J :i. r·· ;:_:_:; ~~ (·:·: l'"i t. (·:·? r !J ')' Jl ·:· !..J ·:::. i"::·: n ~::: II ·f' C! r· 

~robabilistic link tr3nsit time. 
48 A blank flas indicates 

infinite ~ate caPacits. 

·f ..•• ·1 ··::· 
.J •. 1. ·,,; 

~:.:' .... ~=~ 

:1.····00 

:I.····:I.D 
'.? ····f~ 

:1. ····DO 

·I .... ·1 D 
·'· .1,1,.,,1 

··;• .... () 
/ '···' 

:1.4···:1.6 

:1. ····BO 

:1.····:1.3 

!':i····B 

"HCJL.:O I i"-.JG ;:":1F~E::t,~:;" 

Number of holding areas 
( :i. n t (·:·: :''~ •::: r ) 
Holding area numbers (integer) 
One number evers 8 2C• 

"RWY EXIT DISTANCE::S" 
Number of exit Pairs (integer) 
Pair (exit, distance in feet) 
(inteser, decimal). 
each 8 cc; one Pair each 16 cc. 
Card 3 is repeated fer 
each 5 Pairs of values 

"RWY EXIT SELECTION" 
A minus class stoPs reading of 
cards; sets of cards 2 and 3 
F' (o·) r· c 1 a ·:::. <:; • 

Aircraft class (integer) 
Runwas name (3 characters) 
Number of Pairs Cinteser) 
(exit, Probabil:i.ts) 
Pairs <exit link, Probabilits) 
Cinteser, decimal). One number 
each 8 cc; one Pair each :1.6 cc. 
The pairs must be in descending 
order of Probabilits. 

II F:WY END 1... I Nl~~;) II 

(inteser) Enter one evers 8 cc. 
End link for the :l.st runwas. 

End link for the 6th runwas. 

* "cc" sisnifies card column. 



DATA TYPE 

25 Takeoff 
Probabilits 

TABLE 3 

CARD 
NUMBER COLUMN 

1 
2 

. 
0 

1-19 
1-4 

2-4 

(Continued) 

DESCRIPTION 

"TAKEOFF PROBABILITY" 
Number of distributions 
(inte~er) 

Enter probabilits distributions 
onls for those combinations of 
runwasv ~ate and aircraft class 
with a Possible inte~section 
takeoff. 
Runwas Name (3 characters) 

5-8 Gate number (inte~erl 

26 Runwas Crossins 
Links 

4 

1 

3 

12 
1-4 
5-8 
9-12 

13-16 

73-76 
77-80 

1-14 

1-80 
2-4 

13-15 
21-25 

26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

* "cc" si~nifies card column. 

Aircraft class (inte~er) 

Probabilits/count 
Takeoff link or end link 
Probabilits/count 
Takeoff link or end link 

Probabilits/count 
Takeoff link or end link 
Maximum of 10 Pairs allowed. 
Enter Probabilities or counts. 
Probabilities are decimal. 
Counts and links are inte~ers. 

"RWY XING LINKS" 
Minus in cc 1 stoPs readin~ of 
cards; one card Per link. 
Ans headin~ data 
Runwas name 
Runwas crossin~ link number 
Clearance time for class 1 
arrival on runwas (seconds). 
Clearance time for class 2 • 
arrival on runwas (seconds). 
Clearance time for class 3 
arrival on runwas (seconds). 
Clearance time for class 4 
arrival on runwas (seconds). 
Clearance time for class 1 
departure on runwas (seconds). 
Clearance time for class 2 
deParture on runwas (seconds). 
Cleafance time for class 3 
departure on runwas (seconds). 



DATA TYPE 

27 Runwas CrossinS 
Delas Limits 

28 Runwas Crossins 
OccuPancs Times 

29 Two-was Paths 

TABLE 3 

CARD 
NUMBER COLUMN 

1 
2 

1 

1 

3 

56-60 

61-65 

66-70 

71-75 

76-80 

1-20 
1-8 
9-16 

17-24 

1-18 
1-32 

1-15 

7-8 
or 3-4 

1-80 

* •cc" sisnifies card column. 

(Continued) 

35 

DESCRIPTION 

Clearance time for class 4 
deP3rture on runwas (seconds) 
Clearance time for class 1 
arrival on final aPProach (sec) 
Clearance time for class 2 
arrival on final aPProach (sec) 
Clearance time for class 3 
arrival on final aPProach (sec) 
Clearance time for class 4 
arrival on final aPProach (sec) 

"RWY XING DELAY LIMITS" 
CrossinS delas (decimal minutes; 
Mean (decimal minutes) 
Standard deviation (decimal) 

"RWY XING OCCUPANCY" 
Occupancs times for each class 
in seconds. One number evers 
8 CCo 

"TAXIWAY TWO-WAY" 
Sets of cards 2 and 3 are 
repeated for each two-was 
taxiwas. A nesative number of 
links stoPs readins of cards. 
Number of links (inteser) 

Link numbers (inteser). One 
evers 4 or 8 cc dePendins on 
format of card 2. If number 
of links in card 2 is in 
columns 7-8, then use one link 
number evers 8 cc; if the 
number of links is in columns 
3-4, then enter one link 
number evers 4 cc. 



Tr.~BLE .3 

Ci:)F~D 

NUJvii:EF: c:OL!.Ji"i(.t 

:.30 ·r a;.~ i : .... J.a~:} 

31 Airline Code 
(··.) i:liYI\0~:; 

32 Airline Gate 
r:~ s -.,, :i. :;;{ nm f.·~ n t ~:; 

:·:)3 G<:>tfi! Hold 
LlmJ. t~; 

34 General Aviation 
Ba!:; in;:.! AT'(·~ a::; 
(includes militar~) 

:1. 

:1. 
... , 
... ·.: 

:1. 

'') 
o~o· •• 

.. :J 

t 

:1. 
'') 

"'"·· 

:l.·--·:1. ·:_:.l 

:t .... :J () 

:!.----:1.3 
:1.----(:l 

:1.----DO 

:J. ····1:3 

:t----.4 

-:.:.l .... J {. 
:1. ----:JO 

:1. .... :1. C) 

:1.4----:1.6 

1·--·16 
'7---B 

1·-·BO 

* "cc" si~nifies card column. 

( Cont :i. nu~:~d) 

"TAXIWAY QUEUE LINKS" 
One link ever~ 8 cc (UP to 10 
links>. If no Queue links are 
sPecifiedr no report will be 
:'.'!. E~ n .::!! r- a t. ,,,~ .-:.1 ,. 

"~:1 I F:l... I NE Nt,hE;:::" 
Airline count (inte~er) • 
haximum of 20 allowed. 
Airline code names 
(3 alPhanumeric characters) 
(ri~ht Justified) 
One name evers 8 cc. 
Card 3 is rePeated until 
all names are specified. 
Enter "GA" if there are 
~eneral aviation or 
militar~ oPerations. 

"(~I PL. I r··iE Gt~~ TE~:;" 

A minus sate count stoPs 
r(-:~.::;r:.i:i. n:;.i D f· C a T' r::i ·;:;. ~ ·:;; (·:·) -!: .. ::;. 
I') •• • ,,1 •••t 
.·.. dfi•..l .. ;') F--(~) r· a :i. r 1 in(-:·), 
t1 i r· 1 :i. n ,,:~ c~ C) ci (7~ r·, .:~: ITi (:-~ 

(3 characters--risht .Justifi~d) 
Gate count (inteser) 
Gate numbers (inteser). 
sate evers 8 cc Cinteser) 
There is a maximum of 30 
sates Per airline. 

"GATE HOLD LIMITS" 

!]nc·:·? 

One data card for each runwas. 
Lensth of deParture Gueue at 
which dePartures are held at 
~'.!at~:~ ( in t (-:~ :~.i (-:·) r ) 
Holdins time in minutes 
( dE)C:i.mal) 

"G/A BASING AREAS" 
Number of G/A basins 
( i nt<·:~!:':i<-:~ T') 

arc·:·!a·::; 

G/A basins area link numbers 
Cint0ser). One evers 8 cc. 



TABLE 3 ( Cont:i.nu<':·)ci) 

Ct,F~D 

;\!UhBEF: C::OI...Ui'"ii\! 

3~.'5 Tim(:,) '::)t-J:i.t,cl'-1 

'"'I' •• 

· •• J\.,1 

0: t:i.m.:-2 at. 1 .• -Jh:i.ch 
:i.nF-ut·:::. c:han!.'.lC'!) 

DeParture Runwas 
F<:e ;:;s ~:; i !i.lnmf:)nt·::; 

3 7 p T' f.~ f •::~ T' T'f.,>d 

F:unwa>:;l Chan~=.lc:?s 

38 P~e-Plannins 
;::.:unwa\:1 '::;w :i. t,ch 

:1. 
>') 
... ~. 

:t 

:1. 

,., 
-~~-

..• 
'·' 

.1. .... !. .1. 

4····:.::; 
'.l···· ~:~ 

·1 '") .••• I ··~ 
.1. ... ~. .1. ~.J 

:l. .... :t ~:; 

:1. .... tl 

:t····~::o 

2-·4 
~·:: ..... ~:~ 

:1. ()·- :1.2 

:l····?.-:i 

:1.·-D 

2·····4 
.:, .... tl 
9····:1.2 

:1.4·-·:1.6 
:1.0····20 
22····:;.~4 

2 f.> ·-· ~-~ i:~ 

* "cc" s:i.Snifies card column. 

··.r7 
... J.t 

"Tii•IE '::;I,..JI"TCH" 
f:i.me, hours (:i.nteser) 
Time' minutes (inteser) 
Switch control. A Positive 
value activates the chanseover. 

"Ttii{L····OFF Slt.IITCH" 
One data card for each runwas. 
l...ensth of deParture Gueue at 
which departures are reassisned 
to another runwas (:i.nteser) 
Alternate runwas names. 
Enter OGe runwas everY Bee. 
All runwaYs must be defined 
:i. n F~WY Nf:iME'::;. 

"DEDICATED RUNWAY USE" 
A minus :i.n cc :1. stoPs readins 
of cards. All runwaYs must 
be defined in RWY NAMES. 
Old runway on schedule 
New arrival runway 
New deParture runway 

"PRE PLANNING RUNWAY SWITCH" 
All runwaYs must be defined 
:i. n F<v.JY 1---lf.:il'iE'::!. 
"ARRIVALS" if arrivals are to 

1:.1 f.·) ::; ~-1 :i. t. c: h ·~·) c.i • 
Card 3 is rePeated for each 
each arrival reass:i.snment. 
A minus in cc :1. stoPs readins 
of arrival reass:i.Snments. 
Old arrival runway 
Old arrival runwaY 
Arrival demand at which 
arrivals are reassisned. 
New runwaY for class :1. 
New runwaY for class 2 
New runway for class 3 
New runwaY for class 4 
If class not reass:i.sned, enter 0. 



Ti1DI...E 3 

c,~F<:D 

i.,Jl.J~'l E{Er: COL. Ui-·lr-! 

.... 

.. :) 

... , 

...... : 

"1 
·-·' 

:1.····:1.0 

:::.~-···4 

6····B 
·:.:>···· :1. ::.:_:: 

:1.4-·:1.6 
:lD-·20 
22--24 
t') '· .... · .. )(:) ... : .... ; .......... . 

.. ., --~ ....• •' 
,:) .. :) ...... :~· (~j 

:1.····:1.9 

2--4 
6·-·tl 
9--:1.2 

:1.4--1.6 
:LB-.. 20 
:~~ ::~ .... ~-~ 41 
~~C>····:2tl 

* "cc" sisnifies card column. 

( Cont :i. nu(:-~d) 

:1. :;;-1: .. r- <·::: ~=~ ·:;; ·::~ i :~:.:; r, ~::: iJ 1 t-:·: 
r· ~-:-:~ .:;:: s ·::;. :i. ::.:.~ r1 .;:~ t.-. l (·:-:: 

f:i.>:: 
r· :i. ::< 

.{:·.; · .. · 
I ,j,,···. 

"DEPARTURES" if dePartures are 
r· (·?! ~:~ ·::~ ·;:; :i. ~:.{ r1 E· c:i -~ 

Card 3 is rePeated for each 
deParture reassi~nment. 
A minus in cc :1. stoPs readin~ 
of deParture reassi~nments • 
Old deParture runwas 
Old deParture runwas 
DeParture demand at which 
dePartures are reassi~ned. 
New runwas for class :1. 

New runwas for class 2 
New runwas for class 3 
New runwas for class 4 
If class not reassi~ned? enter 0. 
:l.st reassi~nable fix 
2nd reassi~nable fix 

:I.Oth reassi~nable fix 
"ARRIVAL.StDEPARTURES" 
arrivals are reassiSned based on 
arrival and departure demands. 
Card 3 is rePeated for each 
reassi~nment. A minus in 
cc 1 stoPs readin~ of these 
r(~~ a~:;·::; :i. !.~ nme-~ n t ~:: .• 
D;!:!m<:~nd T'UnJ..Ja':::~ 

Demand runwas (rePeated) 
Combined arrival and deParture 
demand Cinte~er> at which 
arrivals are reassi~ned 

.::> r- T' :i. '·./ c~ 1 T'I..JnJ..Ja~:i for c· 1 .::~ ~::. ~:; 
arr-ival r-unwa~~ for c 1 a~=-~:; 
.::> r- r 1 ,, .. ::1.1. r-unwa~:> fo T' c~la·::-;~; 



TABLE 3 <Continued) 

39 D~namic Runwa~ 
F~i:;.)as;~;; i :~nmi::~nt 

40 Fi:unwa!:l 
Ba 1 anc in~.?. 

c~:1F<D 

r!UI"'iBEI:< CD!. .. UMi\1 

:I. 
..• , 
... ~·. 

..• 
'·' 

c:· 
,.J 

1 

. .., ... , ....... • 
,;) ,;) ...... :~1 (~:1 

.1.····::.:.:3 
··:.• .... \:) 
.~ 1,,; 

2····4 

:l () ·-· :1. :::.~ 

:1.3····20 

:~ :1. .... :·:)6 

~:~7···· '.?'? 

• .., r"'l ........ Cl 

2··-4 

:1. () .•.. :1. :.~: 

:1.4--:1. ·~) 

:LD·-·20 

:~~ ~-~ .... ;,~ 4 

1-··22 

* "cc• sisnifies card column. 

DE:::;cF~ I PT I Dr.! 

:l.st reassi~nable fix 
? n ci r (~~ .::> ·=:: ·::;. :i. !.'.{nab 1 i::·~ f :i. ;:: 

:I.Oth reassi~nable fix 

"DYNAMIC RWY REASSIGNMENT" 
Number of deParture reassi~nments 
( :i. n t (·? !:.{ c·:·~ r ) 
Card 3 is rePeated for each 
deParture reass:i.~nment. 

A minus in cc :1. stops readin~ 
of deParture reassi~nments • 
(J .1. r:.l r·un'rJ<:i~:! namr:.-! 
j\) i::·:· 1,-.J run (,.J ;:; '::1 n am (0 

DePendent runwa~ (ma~ be blank) 
Link number to check for 
departure reassisnment 
Aircraft class if eli~ible for 
reassisnment--one class each 4 cc 
Elisible fix Pairs 
(fix of reassisned A/C, 
comPatible fix for waitin~ A/C). 
Maximum of 5 Pairs. One number 
ever~ 4 cc' one Pair evers 8 cc. 
Number of arrival reassi~nments 

( :i. n t i::·~ s.l €·~ l"' ) 

Card 5 is rePeated for each 
arrival reassisnment. 
A minus in cc 1 stops readin~ 
of arrival reassisnments. 
Arrival runwa~ for reassi~nment 

N·=~w 
NEH·J 

N E.' t.J 

a 
a 
·==~ 

T' 

r 
T' 

T' :i. 
T' i 
T' i 

....... ~3 1 runt.Ja'::i 
• .. J.::~ 1 run(,,li'l 'd 

\l.::~ 1 r un1.4i:i~:! 

fo r c 1 i::: ~5 ~=; :1. 

fo r c: l .::> ~==· ~==· 
'") 
,•: .. 

fo r c 1 .:3·~; s 
..• 
.. :":• 

New arrival runwa~ for class 4 
If class not reassisned,enter 0. 
DePendent runwa~ (mas be blank) 

•SIDE TO SIDE BALANCING" 
One card Per reassisnment. Minus 
in cc :L stoPs readin~ of cards. 
Define runwass in RWY NAMES. 



Tl~BI...E 3 ( Cont :i. nut~d) 

Cr=-1f'~D 
i'·,ll..IM:BEI:;: CDI...Uiii'·.! 

::.:.:····4 I n i t :L .;:;: 1 r 1 • .1 n t,.; ;::: <:~ 

6-8 New runwas 

4:l r'~:i. r·cra·f·t 
~:;~:~Par at. :i. on!:; 

42 Taxiwas Routes 

•I 
.I. 

... ) 

... :.. 
··.~ 
· .• J 

:1. 

,., 
.. :·:. 

.. ;( 
'·' 

l ...• :1. ~'5 

:l.····BO 
:f.····BO 

:1.4····:1.<="> 

30·-··40 
47····40 

62····(:)-4 
(~) ~:.:; .... -;;· ::.~ 

·.:.:.' :.:) .... t$ () 

:1. ··- :1.4 

or :·:}-··4 
:1.··-BO 

* "cc" siSnifies card column. 

·4 () 

Arrival delas at which arrival 
.:i. ·::; ·::; t.J i t c h (~: r:.i f r om f :i. r· '"· t, r· 1 . .1 n 1.-..1 a ·,,; 
to second runwas. 

"A/C SEPARATIONS" 
Ans headins data 
Ans headins data 
Card 4 is rePeated for each 
seParation. A minus aircraft 
stoPs readins of cards. 
DP(o·) r·at :i. orr ( "(~II 0 r n D n !' i ·:· ~:·: ·> !' 

arrival or deParture) 
Aircraft class (irrteser) 
F~un1 . .J<:l':~ nam(·:: 
OPeration ("A" or "D") 
Aircraft class (inteser) 
F:uni . .J<3<:; nam·~·: 

Fix number (inteser) 
Mean seParation in nautical 
miles for arrival-arrival and 
deParture-deParture. Mean 
seParation in minutes for 
deParture-deParture and 
arrival-deParture. (decimal 
Standard deviation of 
seParation (decimal) 

"TtlXI!.<Jr::ly F~Ol...ITEE:" 

A minus link stoPs readins 
of rout(·::s. 
Number of links in the 
T'OUt.,:;: ( i ntE~~~i(~) T') 

Link numbers. One number each 
4 or 8 cc dePendins on card 2 
format. If the number of links 
in card 2 is in columns 6-8~ 
then enter one link each 8 cc; 
if the number of links is in 
columns 3-4~ then enter one 
link f~ach 4 cc. 
RePeat card 3 as needed. 



TABLE : (Continued) 

CARD 
DATA TYPE NUMBER COLUMN DESCRIPTION 

43 Aircraft 1 
Schedule 

44 Print InPut 1 

45 ComPute 1 

46 StoP 

1-12 

1-4 
9-12 

14-16 
~A 
'~ 

31-32 
36-37 

39-40 
44-45 

47-48 
54-56 
63-64 
70-72 
79-80 

1-16 

1-7 

1-4 

* "cc" sisnifies card column. 

41 

"A/C SCHEDULE" 
A minus sate stoPs readins 
of cards. Card 1 is in 
file "05" while all card 2's 
are in file "09". 
Airline name (alPhanumeric) 
Preferred holdins area (inteser) 
Preferred sate (inteser) 
Flisht tsPe (value isnored) 
Aircraft class 
Arrival time at threshold 
hours (inteser) 
Arrival time' minutes (inteser) 
DeParture time from the sate, 
hours (inteser) 
Departure time' minutes (inteser) 
Arrival runwas name 
APProach fix number (inteser) 
Departure runwas name or "TOW" 
DeParture fix number Cinteser) 
or destination sate for tow. 

"PRINT INPUT ONLY" 
It Prints all the inPut 
data stored in the memors at 
that time. This Provides the 
oPtion of checkins the data 
before runnins the model. 

"COMPUTE" 
It trissers a simulation 
usins the most recent inPuts. 

"STOP" 
It terminates the execution. 



TABLE 4 

ORDERING OF INPUT DATA 

DATA ITEM 

RWYS NO. OF must ?recede 

RWY NAMES must ?recede 

TAXIWAY LINKS must Precede 

TIMES<START,FINISH> 

AIRLINE NAMES must ?recede 

AIRLINE GATES must Precede 

HOLDING AREAS must Precede 

DATA ITEMS 

RWY NAMES 

FIX TRAVEL TIMES 
RWY LENGTHS OF COMMON APPROACH 
RWY XING LINKS 
RWY EXIT SELECTION 
GATE HOLD LIMITS 
TAKE-OFF SWITCH 
PRE PLANNING RUNWAY SWITCH 
DYNAMIC RWY REASSIGNMENT 
DEDICATED RUNWAY USE 
SIDE TO SIDE BALANCING 
A/C SEPARATIONS 
A/C SCHEDULE 

TAXIWAY ROUTES 
RWY END LINKS 
RWY XING LINKS 
TAXIWAY TWO-WAY 
TAXIWAY QUEUE LINKS 
AIRLINE GATES 
G/A BASING AREAS 
A/C SCHEDULE 
TIME SWITCH 

AIRLINE GATES 
A/C SCHEDULE 

A/C SCHEDULE 

A/C SCHEDULE 

42 



~ 
w 

START OF "05" FILE 

TAXIWAY LINKS 
TAXIWAY LINKS FOR JFK CON-1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

300 
301 
302 
303 
304 
305 
306 
307 
308 
309 

690 
691 
692 
693 • 
694 
6'15 
696 
697 
6'/8 
699 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.01 
0.01 
0.01 
o.o1 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 . . . 
0.01 
0.01 
0.01 
0.01 
o.o1 
0.01 
0.01 
0.01 
0.01 
0.01 

314.5 
360.3 
384.9 
308.0 
307.5 
307.5 
307.5 
319.8 
319.8 
50~i.4 

TAXIWAY ROUTES 
35 ROUTE = 

517 
348 

36 
~i17 

:548 
:·53 

~.H 7 
348 

239 240 241 242 243 
191 346 188 187 184 

ROUTE = 
239 240 241 242 243 
191 346 188 187 184 

ROUTE = 
239 240 241 242 243 
191 346 188 187 184 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

3 
3 
3 
3 
3 
3 
3 
3 
3 

-3 

1 SFIX= R5 EFIX= G1 SLINK= 517 ELINK= 1 
244 316 218 217 216 215 350 214 213 212 349 211 210 209 
183 182 181 178 177 345 159 165 1 
2 SFIX= R5 EFIX= T2 SLINK= 517 ELINK= 2 
244 316 218 217 216 215 350 214 213 212 349 211 210 209 
183 182 181 178 177 345 174 331 175 ~ 

~ 

3 SFIX= R5 EFIX= T3 SLINK= 517 ELINK= 3 
244 316 218 217 216 215 350 214 213 212 349 211 210 209 
183 182 181 179 332 180 3 

FIGURE 2 SAMPLE INPUT DATA WITH EXF~ANATORY NOTES 



.p. 

.p. 

29 ROUTE = 4 SFIX= R5 EFIX~ T4 SLINK= 517 ELINK= 4 
517 239 240 241 242 243 244 316 218 217 216 215 350 214 213 212 349 211 210 209 
348 191 346 188 187 185 333 186 4 

25 ROUTE = 5 SFIX= R5 EFIX= T5 SLINK= 517 ELINK= r. 
J 

517 239 240 241 242 243 244 316 218 217 216 215 350 214 213 212 349 211 210 209 
348 199 334 190 5 

49 
41 

546 
b66 
-43 

382 ~581 

342 547 
66~) b64 

44 3?4 303 
551 343 297 
639 640 432 

TITLE 

F(OUTE = 159 
302 523 ::'i24 317 
548 549 550 551 
663 662 305 639 

ROUTE = 1b0 
525 526 318 2b5 
322 504 650 649 

SFIX"" 
2~)4 339 
343 29? 
6<10 432 

SF IX'" 
340 269 
b48 b51 

JFK EXP X DEMAND=XX SEP=XXXXX FLOW~A 
RANDOM NUMBER SEEDS 

10 

041 EFIX= A2 SLINK= 41 ELINK= 432 
257 258 267 268 340 269 270 272 341 283 284 
322 504 650 649 648 651 652 653 654 655 306 

044 EFIX= A2 SLINK= 44 ELINK= 432 
270 272 341 283 284 546 342 547 548 549 550 
652 653 654 655 306 666 665 664 663 662 305 

RWYS=PRESENT SCHED=XX RTE=XXX 

82651 91921 
PRINT OPTIONS 

69011 9215? 145/l 10493 27001 40961 15011 63661 

F F F F F F F F T F 
RWY XING OCCUPANCY 

20 20 
RWY DEP, OCCUPANCY 

1 ,., 
<.. 

3 
-4 

HOLDING AREAS 
1 

99 

l'IMES 
20 20 

TIMES 
:39.0 4.0 
39.0 4.0 
34.0 4.0 
34.0 4.0 

TAXIWAY SPEEDS <SEVEN STANDARD SPEEDS> 
5.00 10.00 15.00 20.00 25.00 

AIRLINE NAMES 
20 

AA AC IH [12 [13 
F5 F6 I1 12 13 
AIRLINE GATES 
AA 1 

6 
AC 1 

4 
IH 1 

14 
[12 1 

3 
[13 1 

22 
[14 1 

[14 
14 

30 I()()' 

F1 
15 

5,00 

F2 
OW 

F3 
TW 

F4 
GA 

FIGURE 2 <Continued) 



.p. 
ll1 

::-; 
Fl 1 

:32 
F'' "- 1 

34 
F3 1 

44 
F4 1 

~57 
F~i 1 

:3~'j 

F6 2 
40 41 

11 3 
17 18 20 

I2 1 
16 

13 1 
9 

14 1 
7 

I". ,_, 1 
11 

ow 1 
2 

TW 1 
1':> 

CiA -1 
1 

A/C SERVICE TIMES 
1 5 

0.07 25.0 0.11 
2 3 

0.47, 25.0 0.60 
:3 5 

0.40 15.0 0.47 
-·4 4 

0.40 10.0 o.ao 
A/C LATENESS DISTRIBUTION 

'I 
o.oo -30.0 .001 
0.70 10.00 0.78 

A/C APPFWACH SPEEDS 
1 140 .o 
2 130.0 
:5 

-·4 
Cl/A BASING AREAS 

1 
1 

TRUNCATION LIMITS 
3.0 3,0 

120.0 
120.0 

30.0 

:30.0 

~~0. 0 

15.0 

--1~5.0 

15.00 

SOUF<CE f'MM 

0.51 35.0 0.60 

1.00 50.0 

0.56 25.0 0.60 

0.90 20.0 1.00 
SOURCE PMM 

0.12 ---1.00 
0,89 30.00 

SOURCE PMM 
10.0 
10.0 
10.0 
10.0 

0.40 
1.00 

38.0 

~50. 0 

25.0 

1.00 
40.00 

1.00 

1.00 

(). ~j~j 

FIGURE 2 <Continued) 

' 

55.0 

:35.0 

~j. ()() 



.p. 

"' 

TIMES<STARTrFINISH> 
00 00 26 00 

RWYS NO. OF 
2 

RWY NAMES 
31R 31L 

RWY END LINKS 
421 432 

RWY XING LINKS 
RUNWAY CROSSING LINKS FOR JFK CONFIGURATION 1 

31R 523 33 37 40 40 40 
31R 524 33 37 40 40 40 
31R 518 37 41 44 44 42 
31R 519 37 41 44 44 42 
31R 288 16 18 19' 19 25 
~ur~ 529 16 18 19 19 25 
31R 527 19 21 ,.,., 

,:...;_ 22 27 
31R 528 19 21 22 22 27 
31R 525 26 28 31 31 34 
31R 526 26 28 31 31 34 
31L 536 15 16 1'7 17 24 
31L 537 15 16 17 1'7 24 

···31L 608 15 16 17 17 24 
RWY LENGTHS OF COMMON APPROACH 

31R 1 6.0· 
31R 2 6.0 
31R 3 3.0 
31R 4 2.0 
31L 1 6.0 
31L 2 6.0 
31L 3 3.0 

-31L 4 2.0 
RWY INTERARRIVAL GAP 

1 
RWY EXIT SELECTION 

3.00 0.30 

1 31R 
522 0.53 

2 31R 
524 0.59 

3 31R 
528 0.61 

4 31R 
528 1.00 

1 31L 
533 0.47 ,., 

"" 31L 
533 0.57 

3 ~Hl.. 

533 0.50 
-4 31L 

534 1.00 
RWY EXIT DISTANCES 

4 
524 0.37 

3 
522 0.36 

2 
526 0.39 

1 

3 
532 

3 
534 

2 

0.37 

0.33 

534 0.50 
1 

SOURCE PMM 

517 0.06 

526 0.05 

534 0.16 

532 o.to 

SOURCE PMM 

40 43 47 20 20 20 20 
40 43 47 20 20 20 20 
42 46 48 20 20 20 20 
42 46 48 20 20 20 20 
25 26 31 20 20 20 20 
25 26 31 20 20 20 20 
27 29 34 20 20 20 20 
27 29 34 20 20 20 20 
34 36 42 20 20 20 20 
34 36 42 .~ 20 20 20 20 
24 ")C: 

"""' 29 20 20 20 20 
24 ,.,.,. 

<.OJ 29 20 20 20 20 
24 ,., ... 

<.OJ 29 20 20 20 20 

526 0.04 

FIGURE 2 <Continued) 



9 
535 1817 528 2440 526 3768 534 4059 524 5181 
533 5504 522 6631 532 7435 517 8824 

RWY ARRIVAL OCCUPANCY TIMES SOURCE f'MM 
1 7 

5380 47.0 5470 51.0 6480 60.0 6800 65.0 7240 65.0 
8740 70.0 9630 70.0 

2 6 
4170 40.0 5380 50.0 5470 51.0 6480 60.0 6800 65.0 
7240 65.0 

3 3 
4170 50.0 5380 51.0 5470 51.0 

-4 3 
4170 50.0 5380 51.0 5470 51.0 

TAXIWAY TWO-WAY 
4 

302 523 524 317 
4 

317 524 523 302 
4 

303 525 526 318 
4 

318 526 525 303 
7 

.j::- 316 244 243 242 519 518 300 
-..J 7 

300 518 519 242 243 244 316 
3 

345 159 165 
-3 

( 165 159 345 
FIX TRAVEL TIMES cr~EATE[I 1-24··-83 BY RJH 

1 ' 31R 1 31.5 180.0 
( 1 31R 2 31.5 180.0 

1 31R 3 31.5 180.0 
1 3H~ 4 31.5 180.0 

( 1 31L 1 31.5 180.0 
1 31L •) 

.:.. 31.5 180.0 
1 31L 3 31.5 180.0 
1 31L 4 :31.5 180.0 
2 31R 1 34.5 180.0 
2 31R 2 34.5 180.0 
2 31R 3 34.5 180.0 
2 31R 4 34.5 HIO.O 
2 31L 1 34.5 180.0 
2 :HL. ~! :54.::; 180.0 
2 31L 3 :34. ::; 1EIO. 0 
2 31L 4 34.5 HIO.O 
3 31R 1 :56.0 196.4 
3 31R 2 36.0 19l..4 
3 31F~ 3 :56.0 180.0 
3 31F~ 4 36.0 100.0 

FIGURE 2 (CCI rot i no.JE!d) 



3 31L 1 36.0 196.4 
3 :Ht.. 2 36.0 196.4 
~5 31l.. 3 36.0 180.0 
3 :HL 4 36.0 180.0 
4 :HR 1 24.0 180.0 
4 31R 2 24.0 180.0 
4 31R 3 24.0 180.0 
4 3H~ 4 24.0 180.0 
4 31L 1 24.0 180.0 
4 31L 2 24.0 180.0 
4 31L 3 24.0 180.0 

-4 31L 4 24.0 180.0 
A/C SEPARATIONS SOURCE PMM PANYNJ 

JFK SEPARATIONS PRESENT DAY RWYS 31Rt31L 
LOP LCL LRW LFX TOP lCl.. TRW TFX MEAN SIGH 

A 1 0 0 A 1 0 0 3.90 0,70 
A 1 0 0 A 2 0 0 4.70 0.65 
A 1 0 0 A 3 0 .•. 

0 4.60 0.60 
A 1 0 0 A 4 0 0 5.50 0.60 
A 2 0 0 A 1 0 0 3.10 0.70 
A 2 0 0 A ') 

"- 0 0 3.00 0.65 
A 2 0 0 A 3 0 0 2.90 0.60 
A 2 0 0 A 4 0 0 3.70 0.60 
A 3 0 0 A 1 0 0 3.10 0.70 

~ A 3 0 0 A 2 0 0 3.00 0.65 
00 A 3 0 0 A 3 0 0 2.90 0.60 

A 3 0 0 A 4 0 0 3.70 0.60 
A 4 0 0 A 1 0 0 ~5 .10 0.70 
A 4 0 0 A 2 0 0 3.00 0.65 
A 4 0 0 A 3 0 0 2.90 0.60 
A 4 0 0 A 4 0 0 2.90 0.60 
[I 1 0 0 A 1 0 0 1.80 o.o::; 
D • 1 0 0 A 2 0 0 1.60 0.05 .. [I 1 0 0 A 3 0 0 1.50 0.05 
[I 1 0 0 A 4 0 0 1. ~)0 0.05 
D 2 0 0 A 1 0 0 1.80 0.05 

' [I 2 0 0 A :~ 0 0 1.60 0.05 
D 2 0 0 A :5 0 0 1.50 0.05 
D ') 

"- 0 0 A 4 0 0 1.50 0.05 

' [I 3 0 0 A 1 0 0 1.60 0, O::'i 
[I 3 0 0 A 2 0 0 1 • ~)() 0.05 
[I 3 0 0 A 3 0 0 1.40 o.o::; 

' [I :3 0 0 A 4 () 0 1.40 0 • 0~.) 
[I 4 0 () A 1 () 0 1.60 0.05 
[I 4 0 0 A 2 0 0 1.50 0.05 
[I 4 0 0 A 3 0 0 j • 40 0.05 
[I 4 0 0 A 4 0 () 1.40 o. o::; 
[I 1 0 0 [I 1 0 0 1.50 0.20 
It 1 0 () [I ') •... 0 0 2.00 0.20 
[I 1 0 () It 3 0 0 2.00 0.20 
[I 1 0 () [I 4 0 0 2.00 0.20 
[I 2 0 () [I 1 0 0 t.oo 0.20 

FHH.mE 2 (Continued) 



+='­
\0 

[I ::! 0 
[I 2 0 
(I 2 0 
[I 3 0 
(I 3 0 
[I 3 0 
[I :3 0 
[I 4 0 
[I 4 0 
[I . 4 0 
[I -4 0 

TITLE 
JFK EXP-1 18l00-26l00 

TIMES<STARTrFINISH> 
18 00 26 00 

TAXIWAY QUEUE LINKS 

0 
() 

() 

() 

0 
0 
0 
0 
0 
0 
0 

31F~+31L 

182 203 217 220 
SIDE TO SIDE BALANCING 
-31L 31R 10.0 
GATE HOLD LIMITS 

A/C SCHEDULE 
COMPUTE 
STOP 

10 2.00 
10 2.00 

[I 2 () 0 1.oo 0.20 
D 3 0 0 1. 00 0. ::><> 
[I 4 0 0 0.€13 0.20 
[I 1 0 0 1.00 0.20 
[I 

,, 
"'" 0 () 1.00 0. ~~0 

[I 3 0 0 1. 00 0.20 
[I 4 0 0 0.83 0.20 
[I 1 0 0 0.83 0.20 
(I 2 0 0 0.75 0.20 
[I 3 0 0 0.75 0.20 
[I 4 0 0 0.58 0.20 

82 DEMAND VFF< 

END OF "05" FILE 

START OF "09" FILE <SCHEDULE> 

A/C SCHEDULE CARD IN "05" FILE TRIGGERS READING OF "09" FILE 

GA 99 1 1 4 0 0 10 6 0 0 31L 7 
GA 99 1 1 4 0 0 18 17 0 0 31L 7 
(It 99 14 1 3 0 0 18 45 0 0 31L 8 
11 99 17 1 1 0 0 18 45 0 0 31L 5 
[12 99 3 1 2 0 0 18 50 0 0 31L 7 
11 99 18 1 1 0 0 19 0 0 0 31L 4 
GA 99 1 1 4 0 0 19 20 () 0 31L 0 
GA 9'7 1 1 3 0 0 19 31 0 0 31L 5 
[11 99 14 1 2 0 0 19 55 () 0 31L 0 
GA 99 1 1 4 0 0 20 3 0 0 31L 5 
[11 99 14 1 2 0 0 20 15 0 0 31L 7 
GA 99 1 1 4 0 0 20 30 0 0 31L 4 
14 99 7 1 3 0 0 20 45 0 0 31L 4 
GA 99 1 1 4 0 0 21 10 0 0 31L 8 
GA 99 1 1 'I 0 0 21 18 () () 31L 7 
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GA 99 1 1 4 0 0 21 25 0 0 31l.. 4 
GA 99 1 1 4 0 0 21 38 0 0 31l.. 8 
GA 99 1 1 4 0 0 21 44 0 0 31l.. 8 
GA <19 1 1 3 0 () ,,., 

,;....:.. 1 () () 31L 7 
GA 99 1 1 4 0 0 23 0 0 0 31L 4 
GA 99 1 1 4 0 0 23 10 0 () 31L 6 
GA 99 1 1 4 0 0 23 16 0 0 31l.. 6 
GA 99 1 1 4 0 0 23 19 0 0 31L 5 
GA 99 1 1 4 0 0 23 45 () 0 311.. 5 
GA 99 1 1 4 0 0 ~!3 53 0 0 31L 7 
[12 99 3 2 3 18 0 0 0 31L 3 0 0 
[12 99 3 2 2 18 0 0 0 31L 2 0 0 
11 99 17 2 2 18 0 0 0 31L 2 0 0 
TW 99 12 2 1 18 0 0 0 31R 1 0 0 
14 99 7 3 3 HI 0 19 30 31R 1 31l.. 4 
TW 99 12 3 1 18 0 19 45 31L 3 31L 7 
11 99 18 3 2 18 0 20 30 31L.. 

.•. 
3 31L 7 

[12 99 3 3 1 18 0 21 0 31L 2 31L 6 
1)1 99 14 2 3 18 1 0 0 31L 3 0 0 
AA 99 6 3 1 18 1 19 30 31L 3 31L 7 
[12 99 3 2 2 18 2 0 0 31L 2 0 () . 

Vl 
0 

GA 99 1 2 4 23 7 0 0 3W 1 0 0 
F1 99 32 2 1 23 10 0 0 31L 3 () () 
I':> 99 16 2 2 23 10 0 0 31l.. 2 0 0 

( 1)2 99 3 2 1 23 14 0 0 31L 2 0 0 
GA 99 1 2 4 23 22 0 0 31H 1 0 () 

It3 99 22 3 2 23 23 23 50 311.. 2 31l.. 4 
4 GA • 99 1 2 4 23 27 0 0 31L 3 () () 

12 99 16 2 2 23 30 0 0 31L 2 0 0 
TW 99 12 2 1 23 30 0 0 31L 3 0 () 

-
GA 99 1 2 4 23 47 () 0 31R 1 () 0 
F1 99 --:-5~! 2 1 23 52 0 0 31L 2 () () 

" END OF '09' FILE 

" 
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6.0 ADSIM OUTPUTS 

T h <:~ r:~ D ~:; I t·i o u t :.·., u t c o n t <:l i n ~:; .=:l n r::-! c h o o f t. h c-:~ :i. n :::.- 1 . .1 -!:.. d .;::: t ... :;:: ·· :::: · / r.:·! r· :i. ·f· :i. c a ·1: .. :i. c:: n o f· 
th0 inPut data7 an error summars rePort~ and 3everal rePorts 
~::·on t .. a :i. r·( i n ~=~ t h <·:·! r to·! <:=.ul t ~:; D ·f t h ~=~· 1n o d c:·J J ;:-:! >=: i·'! cut. :i. (J n ., ·r h :i. ·:::. ::: i·~· c L .:. '·" n :::i :i. "' c:· 1 .. 1·:::. ·=:; •·:·:· ·::; 
these rePorts, Presents examPes, and describes the ru~ time messa~es 

which mas aPPear. 

6.1 ECHO OF INPUT DATA REPORT 

~:i.~ure 3 is a samPle Echo 
rePort. Each card is Printed as 
validits. If a value is outside 

of InPut Data RePort! the first outPut 
it is read, all values are checked for 
the Prescribed ran~e, o II ~t~ II <:;.:i.=.=.jn :r.·:::. 

·placed underneath the value and a warnin~ or an error messa~e is 
Printed. APPendix A describes the Warnin~ Messa~es and thei~ causes 
while APPendix B lists the Error Messages and their causes. 

6.2 VERIFICATION REPORT 

r:· i :-.:=:u r£·:~ -4 :i. ~:; an 
outPut rePort. It 
comPuter memors 

examPle of the Verification RePort, the second ADSIM 
disPlass the inPut data as thes were stored in t~e 

inPut Processing. ( N o t .. :-::• that the runwas is 
stored as an index to ~he list of runwas names. For examPle• Runwas 1 
1s the first runwas in the list of runwas names-- Runwas 31R.) This 
report is seldom used since the Echo of InPut Data was added. fo 
suPPress the Printing of this report, set Print oPtion 19 to "T" 

6.3 ERROR SUMMARY 

Fi~ure 5 is a samPle Error Summars. It indicates the number of fatal 
errors and warning messages which are Printed on the Echo of the InPut 
Data RePort. Fatal errors or the "PRINT ONLY OPTION" stoPs the model 
c:-:>~c-::cut :i. on aft~? r- th :i. <;; rc:-:Po T't :i. s F' T' :i. n t i·:-:d. 

6.4 RUN TIME MESSAGES 

Th;:.~ f.~D~) I h run 
d:i. ff~?T'(·?nt t:iiTI(o·)<:; 
<:; tandcl T'Clo 

time messasesv develoPed bs various orsanizations 3t 
in the life cscle of the software, do not follow ans 

o f t h ~:~ m ~:: ~;; sa ~.:.i e s ~-J (·:: r· ~:·! u s; t::: d ·f o r' .-.:l f:J r:.11..1 :-=.i :=.=.i :i. n :-.=.i a n r:.l a r r: .. : n 'J t .. 
user oriented. APPendix C exPlains these messases which mas be useful 
to an airPort anal~st. APPendix D discusses the STOP CODES which m3s 
aPPear durins the simulation. 

~:=; :1. 



6.5 OUTPUT REPORTS 

3ection describes the outPut rePorts .l.i I 

.::~ ;:::.· r-:· ~:-:-~ ::~ r· 
~ six-hour simulation (6PM to midni~ht) of New York s John F. Kenneds 
(JFK) AirPort with a 1982 demand; there are two runwass' 44 sates' 
current aircraft separations' and 10 random numbers seeds. Each rand,Jm 
number seed Senerates a comPlete ADSIM simulation (rePlication). Most 

the autPuts Sive the total values over all rePlications as well ::-:::-

·!: .. ;··) (·:-: .;:~ ~..__.~ F! r· a::.=.~ f!! '·/ .;:;: .1 !.J ~::~ ::; .;; n ci ~:; ·1:. a, .. , o' ~=~ r .. f.:~ c.i t::: \./ :i. .3 t t o r·1 ·::~ ;.::· ,_::: r- r· (-:~:-:.·I :L c~ .;:; ·!_:. :L c; , .. i ,. ·r '··1 (:-: 

averase value Per replication is distinct from the avera~e value Per 
.;; i r :::: r· a ·r:· ·t • 

6.5.1 Airfield Simulation Model Summars 

The samPle Airfield Simulation Model Summars in Fi~ure 6 Providas 
houris summaries of the arrival and deParture flow rates, and Melass 
bs runwas. This is the first of six rePorts Printed bs the user­
SPecified time Period (hour or Guarter-hour). This one PaSe rePort is 
in two losical Parts; the toP half Pertains to arrivals and the bottom 
half to dePartures. Totals are siven over all rePlications or cscles' 
whose number 1s the number of random number seeds. The averase Per 
cscle eGuals the total over all cscles divided bs the number ~f 

cscles. The standard deviation is the deviation of the cscles from t~e 
averase Per cscle. Del~ss are in minutes. 

6.5.2 Runwa~ Crossins RePort 

The samPle Runwas Crossins RePort 1n Fi~ure summarizes the runw3s 
crossins results for one hour. For each runwas crossins link, it 
dePicts the number of arrival and deParture runwa~ crossinss and their 
resultins delass Cin minutes). The TOTAL columns are totals over all 
rePlications. The AVERAGE is the averase Per rePlication (nat P2r 
aircraft) and is eGual to the total divided bs the number ~f 
Y'eF-·l i c;:;·t :i. On!:;·> 

6.5.3 Taxiwas Queue Links RePort 

The samPle Taxiwas Queue Links RePort in Fisure 8 provides a one hour 
link delas summars for selected taxiwas links over 10 rePlications. If 
links are not specified in the TAXIWAY QUEUE LINKS inPut data, this 
rePort is not Printed. Fer each selected taxiwas linkv the numbers of 
arrivals and dePartures and their delass Cin minutes) are Siven. The 
TOTAL columns are totals ever all rePlic~ticns. The AVERAGE is the 
averase Per rePlicationv not Per aircraftv and eGuals the total 
divided bs the number of rePlications. 

I!!".'") 
.. .JI': .. 



6.5.4 Travel Times Report 

The samPle Travel Times RePort .I. II Fi~ure 9 dePicts one i···,o, . .l r·l ·,,; 

tr~vel times (in minutes> are Printed bs fix, runwas, and aircraft 
class. Fix-to-tl1reshold and threshold-to-~ate times comPr1se the 
arrival travel times~ ~ate-to-roll and roll-to-fix times make UP the 
deParture travel times. The TOTAL columns are totals Gver all 
rePlications. The AVERAGE 1s the avera~e Per rePlication (not Per 
aircraft) and eGuals the total divided bs the number of rePlications. 

S.5.5 Summars RePort 

·The first Pa~e of the samPle Summars RePort in Fi~ure 10 Presents t,e 
avera~e demands' the avera~e flow rates' and the avera~e delass ~s 
hour and bs runwas. The values are the avera~e values Per rePlication. 
Delass and travel times are in minutes. 

The toP half of the rePort Provides the followin~ data bs hour. 

* Time of the das. 

* A T' l' i ·...,·.:~ l f:t ow ratf·)-::-; (',1 ~:~ T' U n (-1 <:3 \:s ., 

·.JF i::·, f' T' i 'v'al ·f 1 ClW r· .::~ t .. ~~ .. ~ fo r al 1 r unt.J a\:!<;; .·;-. • 

* Arrival demand. 

* DeParture flow rates bs runwa~. 

* DeParture flow rate for all runwass. 

* DeParture demand. 

* Difference between deParture flow rate and deParture demand. 

* Averase travel times in minutes -- fix-to-threshold, threshold­
to-sate~ and sate-to-re>ll. 

The bottom half of the report contains the folle>wins data b~ hour. 

* Time of the da~. 

* Arrival delahls bs runwas. 

* Arrival dela~ for all runwass. 

* Arrival runwas cre>ssins dela~. 



* Arrival taxi-in delas. 

* DeParture delaYs bY runwaY. 

* DeParture delass for all runways. 

* DeParture runway crossins delas. 

* DeParture taxi-out delas. 

* Runway consestion delaY. 

* Averase arrival delas Per aircraft. 

* Averase deParture delaY Per aircraft. 

· T h f:-: ·:;:. c:-: c <J n .-:.i ;:.:- <:> !:~ E-: 

total flow rates, 
of the samPle Summars RePort in Fisure 11 shows 

the total delass, and the total travel times 
hour. The flow rates are the averase Per rePlication. The delaYs and 
th(:~ tr<:>vel t:i.m<:~s (in m:i.nt .. Jt.c·:~::.) r<-:::'''1'(·::<;;(-:-:nt the-: .;;·,o<-:-:r·a:=:.1(:-:·=;;. of t-h·~:· -1:.-o-i:.a.l.--:; 
ovf?r all rf.;>r:--l:i.c:ations;. Th(~) (:>utr:--ut con·:::.:i.·::;t·::; o·f t.hf.-: f·ollo~,::i.n<.=.i :i.tem·::;., 

* Time of the das. 

* Arrival flow rate. 

* Total arrival air delay. 

* Total arrival taxi-in delas. 

* Total arrival runwas crossins delas. 

* DeParture flow rate. 

* Total deParture runwas delas. 

* Total der:--arture taxi-out delas. 

* Total deParture runway crossins del~s. 

* Total enroute sate-hold delas. 

* Total runwas consestion sate-hold delas. 

* Total arrival and deParture Sround delas. 

* Total arrival air travel time. 

* Total arrival sround travel time. 

iJ< T D ta 1 dt:'Pi!~ r·t u rc:-: ~;:: T'C)und t r·a'v'€:' 1 t i me::•-,, 

* TDtal arrival and deParture travel time. 

'54 



6.5.6 Link Delass RePort 

samPle Link Delass RePort :i. !""i Fisure 12 Provides 
link delas summaries. For each taxiwas link' these values Per ~rrivals 
.::; n f.'.i ;j ~~~ :::.· .:::; r t. J • .J r (·:-~ ~:; -3 ·r (·:: t .. C) t .. 3 1 t·:·:' c.i C)'·/(:.-~ r· J. () r (:; F· 1 :i. c:· .;;;: t. :i. G n ·:;:. ·1: •• {··i (7: n u Hi~"_:·; (7:' r· ~.::; f· 
aircraft exPeriencing link delass and the total del3s (in minutes), 

6.5.7 SeParation Delass RePort 

Thr? SeParation Delass RePort in Fisure 13 Prov:r.des one ·of the 
houris summaries of separation delas 
seParation' the rePort sives the 
seParation delass and the total 

· i'i·:~P 1 :i. cat. :i. on<:; .• 

bs runwas and fix. For E32h 
tot.::;: 1 numb(0 T' D "i"' .::; :i. r·c r .::> ·r· t h<::: ·...,· i :··,:c.'i 

1"11 :i. r·,:.Jt .. c·! ::: :.J '·./ (·::: y .. .... '!'I 
-::;- .1 • • !. 

The fDur tsPes of seParat:i.Dns appear in this order -- arrival-arriv3l 
(an arrival followed bs an arrival), deParture-arrival, deParture­
deParture' and arrival-deParture. ~:r.nce each seParation consists of a 
lr:,>ad a:i.rcr'aft and a tra:r..l. aircr'aft for •':·!.=::=ci"l ai;'Cr:::=ft c·la=::.·:::. 
combination' there are 16 seParations bs class (1,1), C1,2), (1,3), 
( :t , 4 ) , ( :2 , 1 ) ., ., ., ( 4 !' 4 ) • F o u r ·::; 0.' P iEl r at, :i. o n ·::; a F' P t"~ ,:; r on ~:.-:: .=;; c h 1 :i. r·1 (0 a n c.l t 1 .. ·1 r::· r· (·:·:' 
are four lines for each tspe of seParation. 

6.5.8-Runwas Queue Statistics RePort 

The samPle Runwas Queue Statistics RePort :r.n Fisure 14 can be used to 
analsze the number of Planes waitins to takeoff. For e3ch hour a~d 
\·:·:· a c h r· u n l•J a '::i ~ :i. t. 1 :i. ~:; t ~:; t h (~) a •.; f·! r a :=.:.l t? numi:·.l f:! ,... D f a :i. r· c Y' :::: r:· ·'.·· :;. r·1 t .. l ·1 ..:-: r 1..11"; :,,1 ':l '::: 
c:·li . .J(·:: 1..1(-:~ ~ t .. h(-:~ <:>'./(~! ra:,:s~~· numb(-:·! r of· a i rc raft :i. n t .. h~:! runt.,: a':::! c-::l..l(~:·u~;:· ..... Jl ... l :i. 1 ::·:· ~: .. ... ;c~ 
;:~u~?UF2 ;::;:· :-~ :i. ·::; t<?i.".l, anci t·,h(·:·! ma~< :i. mum r·luml:·.l~~ r o ·f a :i. rc r a f· t :i. n !: .. h \-:·:' T""IJI"i: .. ..; a':::' Cll..l(·:·:· u ·:·: .. 
These houris values are the averases over all rePlications. 

6.5.9 Taxiwas Queue Statistics RePort 

The samPle Taxiwas Queue Statistics RePort in Fisure 15 can be used lD 
analsze bottlenecks on the airPort. For each hour and each link~ it 
sives the averase number of aircraft in the aueue, the averase number 
of aircraft in the aueue while the aueue existed, and the maximum 
number of aircraft in the aueue. These hourls values are the averases 
over all rePlications. 



*** ECHO OF INPUT DATA *** 
-------·-··-----------

1 TAXIWAY LINKS ,., ... TAXIWAY LINKS FOR JFK CON-1 
3 1 1 0.010 l '0 0 0 
4 2 1 0.010 l 0 0 0 
~.:; 3 1 0.010 7 0 0 0 
6 4 1 0.010 l 0 0 0 
7 5 1 o.o1o 7 0 0 0 
0 6 1 0.010 7 0 0 0 
9 7 1 o.o1o l 0 0 0 

10 8 1 0.010 7 0 0 0 
11 9 1 0.010 7 0 0 0 
12 10 1 0.010 7 0 0 0 . . . 

248 300 0 0.010 7 . 0 0 0 
249 301 0 0.010 7 0 0 0 
250 302 0 0.010 7 0 0 0 
2!:i1 303 0 0.010 7 0 0 0 

l '")(!"'") 
.. :. ... 1,:_ 304 0 0.010 7 0 0 0 
253 305 () 0.010 7 () 0 0 
254 306 0 0.010 7 () 0 0 

' U1 255 307 0 0.010 7 () 0 0 0\ 
2~56 308 () 0.010 7 0 () 0 
257 309 () 0.010 7 0 () 0 . . . 
582 690 () 314. ~5 3 () 0 () 

583 691 0 360.3 3 0 0 0 
50~ 692 0 :384.9 3 0 0 0 

' 585 693 0 308.0 3 0 0 0 
586 694 0 :307.5 3 0 0 0 
507 695 0 30?.5 3 0 0 0 

' 5BB 696 0 30?.5 3 0 0 0 
5B9 697 0 319.8 3 0 0 0 
590 698 0 319.8 3 0 0 0 

' 591 699 0 505.4 :5 0 0 0 
59:~ TAXIWAY ROUTES 
593 3"' " 594 517 239 240 241 242 243 244 316 218 21? 216 215 350 214 213 212 349 211 210 209 
5("/~i 348 191 346 1f.l8 18'7 184 183 182 181 178 177 345 159 165 1 
596 :56 
~597 517 239 240 241 242 243 244 316 218 21? 216 215 350 214 213 212 349 211 210 209 
~598 348 191 346 180 187 184 183 182 181 1'78 1?'7 345 1?4 331 175 2 
~)';>9 33 
1..00 517 239 240 241 242 243 244 316 218 217 216 215 350 214 213 212 349 211 210 209 
601 348 191 346 188 18'7 184 183 182 181 179 332 180 3 
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602 29 
6()3 517 239 240 241 242 243 244 316 218 217 216 215 350 214 213 212 349 211 210 209 
604 348 191 346 188 187 185 333 186 4 
605 25 
606 517 239 240 241 242 243 244 316 218 217 216 215 350 214 213 212 349 211 210 209 
607 348 199 334 190 5 

1950 49 
1951 41 382 381 302 523 524 317 254 339 257 258 267 268 340 269 270 272 341 283 284 
1952 546 342 547 548 549 550 551 343 297 322 504 650 649 648 651 652 653 654 655 306 
1953 666 665 664 663 662 305 639 640 432 
1954 -43 
1955 44 374 303 525 526 318 265 340 269 270 272 341 283 284 546 342 547 548 549 550 
1956 551 343 297 322 504 650 649 648 651 652 653 654 655 306 666 665 664 663 662 305 
1957 639 640 432 
1958 TITLE 
1959 JFK EXP X DEMAND~XX SEP=XXXXX FLOW=A RWYS=PRESENT SCHED=XX RTE=XXX 
1960 RANDOM NUMBER SEEDS 
1961 10 
1962 82651 91921 69011 92157 14577 10493 27001 40961 15011 63661 
1963 PRINT OPTIONS 

~ 1964 F F F F F F F F T F F F F F F F F F F F 
.~ 1965 RWY XING OCCUPANCY TIMES 

1966 20. 20.00 20. 20.00 
1967 RWY DEP. OCCUPANCY TIMES 

' 1968 1 39.0 4.0 
1969 2 39.0 4.0 
1970 3 34.0 4.0 

( 1971 -4 34,0 4.0 
1912 HOLDING AREAS 
1973 1 

c 1974 99 
1975 TAXIWAY SPEEDS <SEVEN STANDARD SPEEDS> 
1976 5.00 10.00 15.00 20.00 25.00 30.00 5.00 o. 
1977 AIRLINE NAMES 
1978 20 
1979 AA AC D1 D2 D3 D4 F1 F2 F3 F4 
1980 F5 F6 I1 J? 13 I4 I~ ~ ow TW GA 
1981 AIRLINE GATES 
1982 AA 1 
1983 6 
1984 AC 1 
1985 4 
1986 D1 1 
1987 14 
1988 D2 1 
1989 3 
1990 D3 1 
1991 ~~ 

~' 
1992 D4 1 

riGURE 3 !Continued) 



1 '193 5 
1994 F1 1 
1995 3'~ "'-

19'76 F2 1 
1'797 34 
1998 F3 1 
1'799 44 
2000 F4 1 
2001 37 
2002 F5 1 
2003 35 
2004 F6 2 
2005 40 41 
2006 11 3 
2007 17 1B 20 
200B I2 1 
2009 16 
2010 I3 1 
2011 9 
2012 14 1 
2013 7 
2014 15 1 
2015 11 

V1 2016 ow 1 
coo 2017 2 

2018 TW 1 
2019 12 

( 2020 GA -1 
2021 1 
2022 A/C SERVICE TIMES SOUHCE PMM 
20~!3 1 ... 

J 

2024• o. 25.00 o. 30.00 1. 35.00 1. 38.00 1. ~';::;. 00 
202!:-j 2 3 
2026 o. 25.00 1. 30.00 1. 50.00 
2027 3 5 
2028 o. 15.00 o. 20.00 1. 2~.). 00 1. :30.00 1. :3 ~5. 6o 
2029 -4 4 
2030 o. 10.00 1. 15.00 1. 20.00 1. 25.00 
20:31 A/C LATENESS DISTRIBUTION SOURCE PMM 
20:~~1 9 
:?.<>:5:5 o. ···<30. 00 o. ·-·15. 00 o. ··1. 00 o. 1.00 1. ~) . ()() 
2034 1. 10.00 1. 15.00 1 • 30.00 1. 40.00 
203~.) A/C APPROACH SPEEDS fiOlJf<CE PI'IM 
20:36 1 140.0 10.0 
2037 2 130.0 10.0 
2030 3 1 ~~0. 0 10.0 
2039 -4 120.0 10.0 
2040 G/A BASING AREAS 
2041 1 
2042 1 
2043 TRUNCATION LIMITS 
2044 3. :5. 0 () 
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2045 
2046 
2047 
2048 
2049 
20~)0 

20~.H 

2052 
2053 
20~.)4 

2055 
2056 
2057 
2058 
2059 
2060 
2061 
2062 
2063 
2064 
2065 
~!066 

2067 
2068 
2069 
2070 

V1 2071 
\0 20?2 

207:3 
2074 
2075 
~~076 

2077 
2078 
2079 
2000 
2001 
208:~ 
2083 
20f-14 
2085 
2006 
2087 
2008 
2089 
2090 
2091 
2092 
2093 
2094 
2095 
2096 

TIMESCSTARTrFINISH) 
0 0 26 0 

RWYS NO. OF 
~~ 

F(WY NAMES 
31R :HL 

RWY END LINKS 
421 4:52 

RWY XING LINKS 
RUNWAY CROSSING LINKS FOR JFK CONFIGURATION 1 

31R 523 
31R 524 
31R 518 
31R 519 
31R 288 
31R 529 
31R 527 
31R 528 
31R 525 
31R 526 
31L 536 
31L 537 

-31L 608 

33. 
33. 
37. 
37. 
16. 
16. 
19. 
19. 
26. 
26. 
15. 

37. 
37. 
41. 
41. 
18. 
18. 
21. 
21. 
28. 
28. 
16. 

RWY LENGTHS OF COMMON 

15. 16. 
15. 16. 
APPROACH 

31R 1 
31R 2 
31R 3 
31R 4 
31L 1 
31L 2 
31L 3 

·-31l. 4 
RWY INTER_ARRIVAL GAP 

1 
RWY EXIT SELECTION 

1 31R 
C."'")'") 
J..:...:..+ 0.53 

2 31R 
524. 0.59 

3 31R 
528. 0.61 

4 31R 
528. 1.00 

1 31l. 
533. 0.47 

~~ 31L 
533. o.~\7 

3 31l.. 
5~B. 0.50 

-4 31l. 
534. 1.00 

RWY EXIT DISTANCES 

6.0 
6.0 
3,0 
2.0 
6.0 
6.0 
:LO 
2.0 

4 
~i24. 

3 
1::''")'") ,J,;_..:..,. 

2 

3.00 

0.37 

0.:36 

526. o.:39 
1 

:5 
5~"i2. 

:3 
534. 

2 

0.37 

0.33 

!'.\:3 4 • 0 • ~=; 0 
1 

40. 40. 40. 40. 43. 47. 20. 
40. 40. 40. 40. 43. 47. 20. 
44. 44. 42. 42. 46. 40. 20. 
44. 44. 42. 42. 46. 48. 20. 
19. 19. 25. r)c-

... ..J. ~~6. 31. 20. 
19. 19. 25. 25. 26. 31. 20. 
'")'") 
..:..a..t 22. 27. 27. 29. 34. 20. ryr) 
LL.t 22. 27. 27A 29. 34. 20. 
31. 31. 34. 34. 36. 42. 20. 
31. 31. 34. 34. 36. 4r> 

"-' 20. 
17. 17. 24. 24. 25. 29. 20. 
17. 17. 24. 24. 25. 29. 20. 
17. 17. 24. 24. ''"" ..;..~J. 29. 20. 

SOURCE f'MM 

::'i17. 0.06 526. 0.04 

526. 0.05 

~i34. 0.16 

t=i32. 0.10 

sotmcE PMM 
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20. 20. 20. 
20. 20. 20. 
20. 20. 20. 
20. 20. 20. 
20. 20 • 20. 
20. 20. 20. 
20. 20 • 20. 
20. 20. 20. 
20. 20. 20. 
20. 20. 20. 
20. :!o. 20. 
20. 20. 20. 
20. 20. 20 • 



209? 9 
20'70 535 lOll. 528 2440. ~j26 3768, 534 4059. 524 511H, 
2099 533 5504. 522 66:31. 532 ?435, 51? 8824. 
2100 RWY ARRIVAL OCCUPANCY TIMES SOURCE PMM 
2101 1 7 
2102 5380.0 47.0 5470.0 51.0 6480.0 60.0 6800.0 65.0 7240.0 65.0 
2103 8740.0 ?0.0 9630.0 70.0 
2104 2 6 
21Q5 4170.0 40.0 5380.0 50.0 5470.0 51.0 6480.0 60.0 6800.0 65.0 
2106 7240.0 65.0 
2107 3 3 
2108 4170.0 50.0 5380.0 51.0 5470.0 51.0 
2109 -4 3 
2110 4170.0 50.0 5380.0 51.0 54?0.0 51.0 
2111 TAXIWAY TWO-WAY 
2112 4 
2113 302 523 524 317 
2114 4 
2115 317 524 523 302 
2116 4 
2117 303 525 526 318 
2118 4 
2119 318 526 525 303 
2120 7 

\ 2121 316 244 243 242 519 518 300 
2122 7 

"' 2123 300 518 519 242 243 244 316 
(0 2124 3 

2125 345 159 165 
212<'> -3 

6 21~'.7 165 159 345 
2120 FIX T~AVEL TIMES CREATED 1--~~4····83 BY R .. IH 
2129, 1 31F~ 1 31.50 100.00 o. 

• 2130 1 31R 2 31 .• 50 100.00 o. 
2131 1 31R 3 31.50 180,()() o. 
2132 1 31R 4 31.50 180.00 o. 

• 213:3 1 31L 1 31.50 1fJO, 00 o . 
2134 1 311.. 2 31.50 180.00 o. 
2135 1 31L :5 31.50 180.00 o. 

• 2136 1 31L 4 31.50 180,00 o . 
2137 2 31H 1 34.50 HIO.OO o. 
2138 2 31R 2 34.50 100.00 o. 
2139 2 31R 3 34 .::;o 180.00 o. 
2140 2 31R 4 34.50 180.00 o. 
2141 2 31L.. 1 34.50 100.00 o. 
2142 2 :HL.. 2 :54. ~'iO 1BO,OO (), 
2143 2 31L. 3 34.50 100.00 (), 
2144 2 31L.. 4 34.50 HIO.OO (), 
214~) :i 31H 1 36.00 196.40 (), 
2146 3 31R ,, 

"- 36.00 196.40 o. 
214? 3 31R 3 36.00 180.00 o. 
2140 3 ~HR 4 :56.00 180.00 (), 
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214'7 3 ~HL 1 36.00 196.40 o. 
21~30 3 31L. 2 36.00 196.40 o. 
2151 3 31L. 3 36.00 100.00 o. 
2152 3 31L. 4 36.00 100.00 o. 
2153 4 31R 1 24.00 180.00 o. 
2154 4 31R 2 24.00 180.00 o. 
21~i5 4 31R 3 24.00 180.00 o. 
2156 4 31R 4 24.00 180.00 o. 
215"7 4 31L. 1 24.00 18Q,OO o. 
2158 4 31L 2 24.00 180.00 o. 
215'7 4 31l.. 3 24.00 HIO.OO o. 
2160 4 31L. 4 24.00 180.00 o. 
2161 A/C SEPARATIONS SOURCE PMM PANYNJ 
2162 JFK SEPARATIONS PRESENT DAY RWYS 31Rt31L 
2163 LOP l.CL. l.RW L.FX TOF' TCL. TRW TFX MEAN SIGM 
2164 A 1 0 0 A 1 0 0 :5.'10 0."70 
2165 A 1 0 0 A 2 0 0 4.70 0.6~i 
2166 A 1 0 0 A l 0 0 4.60 0.60 
216"7 A 1 0 0 A 4 0 0 5.50 0.60 
2168 A ., 

"- 0 0 A 1 0 0 3.10 0."70 
2169 A 2 0 0 A 2 0 0 3.00 0.65 
2170 A ... 

"- 0 0 A 3 0 0 2.90 0.60 
2171 A 2 0 () A 4 0 0 3."70 0.60 
2172 A 3 0 0 A 1 0 0 ~"5. 1 () 0.70 
217:3 A 3 0 0 A 2 0 0 3.00 0. 6~) 
2174 A 3 0 0 A 3 0 0 2.90 0.60 

0\ 217:"i A 3 0 0 A 4 0 () 3.70 0.60 ! ..... 21"76 A 4 () 0 A 1 0 () 3 .to 0.70 
2177 A 4 0 () A 2 0 () 3,00 0. 6~5 
2178 A 4 0 0 A 3 0 0 2.90 0.6() 
2179 A 4 0 0 A 4 0 () ~!. 90 0.60 
2180 [I 1 0 0 A 1 0 0 1.80 0. 0~) 
2181 1 [I 1 0 0 A 2 0 0 1.60 o. o::; 
2182 [I 1 0 () A 3 0 0 1 • ~.)0 o.o::; 
2HI3 [I 1 0 0 A 4 0 0 1 • ::;o (),()5 
2184 [I 2 0' 0 A 1 0 () :l,BO 0. O~.l 
2185 [I 2 0 0 A 2 0 () 1.60 o • o::; 
2186 [I 2 () 0 A 3 0 () 1.50 o. o::; 
211:17 [I 2 0 0 A 4 0 0 1. ~j() o. 0~5 
2188 [I 3 () 0 A 1 () () 1. 60 (). ()~) 
2189 [I 3 0 0 A 2 0 0 1. 50 (). 0~) 
2190 [I 3 0 0 A 3 0 0 1. 40 o. o::; 
2191 D 3 0 0 A 4 0 0 1. 40 0. O~'i 
2192 [I 4 0 0 A 1 0 0 1.60 0.05 
2193 D 4 () () A 2 0 0 1. ~.)0 o. o::; 
2194 [I 4 0 0 A :~ 0 0 1. 40 o.o~; 
2195 [I 4 () 0 A 4 () 0 1.40 (), o~; 
2196 [I 1 0 0 [I 1 0 () 1 , ~.'iO (),2() 
21 'i'7 [I 1 0 () [I ., 

~- 0 () ~'.. 00 0.20 
219B [I 1 0 0 [I :3 0 0 2.00 o.:w 
2199 [I 1 0 0 [I 4 0 0 2,0() 0.20 
2200 [I 2 () () [I 1 0 0 1,()() (),20 
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2201 [I 2 0 0 [I 2 0 0 1. 00 0.20 
2202 [I 2 0 0 [I 3 0 0 1.00 0.20 
~~20:3 [I 2 0 0 [I 4 0 0 0.13:3 0.20 
2204 [I 3 0 0 [I 1 0 0 1. 00 0.20 
no5 [I 3 0 0 [I 2 0 0 1.00 0.20 
::•2ot. [I 3 0 0 [I 3 0 0 1.00 0.20 
2207 [I 3 0 0 [I 4 0 0 0.83 0.20 
2208 [I 4 0 0 [I 1 0 0 0.83 0.20 
2209 [I 4 0 0 [I 2 0 0 0.75 0.20 
2210 [I 4 0 0 [I 3 0 0 0.75 0.20 
2211 [I -·4 0 0 [I 4 0 0 0.58 0.20 
2212 TITLE 
2213 JFK EXP-1 18:00-26:00 3Hd·31l.. 82 DEMAND VFR 
2214 TIMESCSTARTrFINISH> 
2215 18 0 26 0 
2216 TAXIWAY QUEUE LINKS 
2217 182 203 217 228 0 0 0 0 () 0 
2218 Sl[IE TO SIDE BALANCING 
2218 -:HL 31R 10.00 
2220 GATE HOL[I LIMITS 
2221 10 2.0 
2222 10 2.0 
222:3 A/C SCHEDULE 
2224 GA '79 1 1 4 0 0 .18 6 0 0 :51L 7 
")1')"")1:.-
..:....:....:..J ClA 99 1 1 4 0 0 18 17 0 0 :31L.. 7 

0'\ 
2226 IH 99 14 1 3 0 0 1B 4::i 0 0 31L B 
2227 11 99 17 1 1 0 0 18 45 0 0 ~Hl.. a::· N .. 
2228 [12 99 3 1 2 0 0 18 50 0 0 31l.. 7 
2229 I1 99 Hl 1 1 0 0 19 0 0 0 31l .. 4 
2230 GA '79 1 1 4 0 0 19 ~~0 0 0 31L 8 
2231 GA 99 1 1 3 0 0 19 31 0 0 31l.. "' ,J 

2232 [11 99 14 1 2 0 0 19 55 0 0 31l.. 8 
22~~3< GA 99 1 1 4 0 0 20 3 0 0 31L c:· ..• • 2234 [11 99 14 1 2 0 0 20 15 0 0 31l.. 7 
2235 GA 99 1 ~ 4 0 0 20 30 0 0 31L 4 
2236 14 99 7 1 3 0 0 20 45 0 0 31L '4 

lit 2237 GA 99 1 1 4 0 0 21 10 0 0 31L f:l 
22:m GA 99 1 1 4 0 () 21 18 0 0 31L 7 
2239 GA 99 1 1 4 () 0 21 25 0 0 31L 4 
2240 ClA 99 1 1 4 0 0 21 38 0 0 31L f.l 
2241 GA 99 1 1 4 0 () 21 44 0 0 31L B 
2242 GA '79 1 1 3 0 () 

..,,, 
··-..:.. 1 0 0 31l . '7 

2243 GA 99 1 1 4 0 0 2:3 0 0 0 31L 4 
2244 GA 99 1 1 4 0 0 23 10 0 0 :31L 6 
2~!.45 GA 99 1 1 4 0 0 23 16 0 0 :HL 6 
2246 GA 99 1 1 4 0 0 23 19 0 0 3lL .,. ... 
2247 GA 99 1 1 4 0 0 23 4~i () 0 31L c ..• 
2241:1 GA 99 1 1 4 0 () 2:3 53 0 0 31L '7 
224'7 D2 99 :5 2 3 HI () 0 0 :HL :3 () () 
22~j() [12 '7'1 :5 2 ::! lf:l () () () :HL ::! () () 
2251 11 99 17 2 :;,~ 1B () () () 31L 2 () () 
'")'')C''") .... _ .. -.. ~.1.: .. TW '7'7 12 2 1 1B 0 0 0 :HR 1 0 () 
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2:·~)3 14 9'7 '7 :5 3 18 0 19 30 :HR 1 31L 4 
22~)4 TW 9<1 1 ,., ... 3 1 18 0 19 45 31l. 3 31l. 7 
2~!tl~) 11 99 HI 3 2 18 0 20 30 31l. 3 31L 7 
2:~~~.)6 [12 99 :3 3 1 18 0 21 '0 31l.. 2 :31L 6 
2257 [11 99 14 2 3 18 1 0 0 31l.. 3 0 () 

22~)8 AA 99 6 3 1 18 1 19 30 31L 3 31L 7 
2::.!~.)9 [12 99 3 2 2 lfj 2 0 0 31L 2 () '() 

2:5?0 GA 9'7 1 2 4 ::~3 7 () 0 31R 1 0 () 

23'71 F1 99 32 2 1 23 10 0 0 31L.. 3 0 () 

2372 12 99 16 r) ... :~ 23 10 0 0 31l. 2 0 () 

2373 [12 99 3 2 1 ~~3 14 0 0 31L 2 () 0 
2374 GA 99 1 2 4 23 22 0 0 31R 1 0 0 
23'75 [13 99 22 3 2 23 23 23 50 31l.. 2 31l. 4 
2:5"76 GA 99 1 2 4 23 27 0. 0 31l.. 3 () () 

2377 12 99 16 2 2 23 30 0 0 31l. 2 0 () 

2378 TW 99 12 2 1 23 30 0 0 31l. 3 0 0 
2379 GA 99 1 2 4 23 47 0 0 3H~ 1 0 0 
2380 F1 99 32 2 1 23 52 0 0 31L.. 2 0 0 
2381 COMPUTE 

"' w 
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I N P U T D A T A 
---·-------·---··-----

JFK EXP-1 18100-26100 31Rt31L 82 DEMAND VFR 
NUMBER OF RANDOM NUMBER SEEDS 

10 
RANDOM NUMBER SEEDS 

82651 91921 69011 92157 14577 10493 27001 40961 15011 63661 
START TIME AND FINISH TIME 

18 0 26 0 
PRINT OPTIONS 

F F F F F F F F T F F F F F F F F F F F 
NUMBER OF AIRLINES 

20 
AIRLINE CODES 

AA AC Dl D2 D3 D4 Fl. F2 F3 F4 
F5 F6 I1 I2 I3 I4 I~ ~ ow TW GA 

NUMBER OF RUNWAYS 
2 

RUNWAY NAMES 
31R 31L 

RUNWAY END LINK NUMBERS 
421 432 

RUNWAY CROSSING LINKS--CLEARANCE TIMES FOR A/C CROSSING ACTIVE RUNWAY 
XNG LINK RUNWAY ARRIVAL ON R/W DEPARTURE ON R/W ARRIVAL ON FINAL 

523 1 33. 37. 40. 40. 40. 40. 43. 47. 20. 20. 20. 20. 
0\ 

XNG LINK RUNWAY ARRIVAL ON R/W DEPARTURE ON R/W ARRIVAL ON FINAL 
~ 524 1 33. 37. 40. 40. 40. 40. 43. 47. 20. 20. 20. 20. 

XNG LINK RUNWAY ARRIVAL ON R/W DEPARl~RE ON R/W ARRIVAL ON FINAL 
~i18 1 3'7. 41. 44. 44. 42. 42. 46. 48. 20. 2(). 20. 20. 

XNG LINK f\UNWAY ARRIVAL ON R/W DEPARTURE ON R/W ARRIVAL ON FINAL 
519 1 37. ~1. 44. 44. 42. 42. 46. 48. 20. 20. 20. 20. 

XNG LINK FWNWAY ARRIVAL ON R/W DEPARTURE ON R/W ARRIVAL ON FINAL 
2EIB • 1 16. 18. 19. 19. 25. 25. 26. 31. 20. 20. 20. 20. 

XNG LINK FWNWAY ARRIVAL ON R/W DEPARTURE ON R/W ARRIVAL ON FINAL 
529 1 16. 18. 19. 19. 25. 25. 26. 31. 20. 20. 20. 20. 

XNG LINK RUNWAY ARRIVAL ON R/W DEPARTURE ON R/W ARRIVAL ON FINAL 
527 1 19. 21. 22. 22. 27. 27. 29. 34. 20. 20. 20. 20. 

XNG LINK FWNWAY ARRIVAL ON R/W DEPARTURE ON R/W ARRIVAL ON FINAL 
~i28 1 19. 21. 22. 22. 27. 27. 29. 34. 20. 20. 20. 20. 

XNG LINK RUNWAY ARRIVAL ON R/W DEPARTURE ON R/W ARRIVAL ON FINAL 
~.)::!5 1 26, 28. 31. :H. 34, 34, :36. 42. ~!0. 20. 20. 20. 

XNG LINK RUNWAY ARRIVAL ON R/W DEPARTURE ON R/W ARRIVAL ON FINAL 
~.)26 1 26. 28. 31. 31. 34. 34. 36. 42. 20. 20. 20. 20. 

XNG LINK RUNWAY ARRIVAL ON R/W DEPARTURE ON R/W ARRIVAL ON FINAL 
536 2 15. lb. 17. 17. 24. 24. 25. 29. :w. 20. 20. 20. 

XNG L.I NK f\UNWAY ARRIVAL ON R/W DEPARTURE ON R/W ARRIVAL ON FINAL 
5:57 2 l~i. lb. 17. 17. 24. 24. ::.!5. 29. 20. 20. 20. 20. 

XNG LINK FWNWAY ARRIVAL ON R/W DEPARTURE ON R/W ARRIVAL ON FINAL 
608 2 15. lb. 17. 17, 24, 2 4, 25. :J.'i'. :!O. 20. 20. 20. 
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0\ 
\.11 

RUNWAY CROSSING LINKS--OCCUPANCY TIMES CSECS> 
CLASS TIME 

1 20.00 
2 20.00 
3 :w.oo 
4 :w.oo 

NUMBER OF EXITS 
9 

DISTANCE IN FEET FROM THRESHOLD TO THE EXIT TAXIWAY <EXIT LINK NO, VERSUS DISTANCE> 
535 1817.0 528 2440.0 526 3768.0 534 4059.0 524 5181.0 
533 5504.0 522 6631.0 532 7435.0 517 8824.0 

NUMBER OF HOLDING AREAS 
1 

HOLDING AREA NUMBERS 
99 

NUMBER OF G/A BASING AREAS 
1 

G/A BASING AREA NUMBERS 
1 

TAXIWAY LINK DATA 
LINK NO, LINK SIZE 

1 1 
2 1 
3 1 
4 1 
5 1 
6 1 
7 1 
8 1 
9 1 

10 1 

300 0 
:501 0 
302 0 
303 0 
304 0 
305 0 
306 0 
30"7 0 
308 0 
309 () 

690 0 
691 () 

1..92 0 
1..93 0 
6'.i'4 0 

. . . 

LENGTH 
0.01 
o.o1 
o.o1 
o.o1 
0.01 
o.o1 
o.o1 
0.01 
o.o1 
0.01 

0.01 
o.o1 
o.o1 
.o. 01 
o.o1 
0.01 
0.()1 
0.01 
0,01 
0,()1 

;314, ~.)0 
:51..0. 30 
3B4.90 
30B.OO 
30"7. :'i() 

SPEED CODE 
7 0 
7 0 
l 0 
7 () 

7 0 
7 0 
l 0 
l 0 
7 0 
7 0 

l () 

l 0 
l 0 
l 0 
7 0 
7 () 

7 0 
7 0 
7 0 
l () 

3 0 
3 () 

:3 () 

3 () 

3 0 

ONE-WAY ROUTE NO, 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

() 

0 
() 

() 

() 
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(~ 

( 

' 
~ 

695 () 30'7.50 3 
696 0 30'7.50 :3 
6''J7 0 :H9.130 3 
6913 0 319.130 3 
699 0 ~)05. 40 3 

AmLINE GATES 
AA 

6 
AC 

4 
ll1 

14 
D2 

3 
D3 

22 
ll4 .,. 

-· F1 
3? 

F'' <.. 

34 
F3 

44 
F4 

:3'7 
F5 

3~j 

F6 
40 41 

I1 
1'7 113 20 

I~· 

16 ' 
13 

9 
14 

l 
15 

11 
OW 

2 
TW 

1 ,, 
<.. 

GA 
1 

TRUNCATION LIMITS 
UPPER LIMIT = 3,00 
LOWER LIMIT = 3.00 

DEPARTURE QUEUE LENGTH AND INTERARRIVAL GAP 

0 
0 
0 
0 
0 

QUEUE = 1 MEAN 3.00 STD DEV = 0.30 

0 
0 
0 
0 
0 

LENGTHS OF COMMON APPROACH PATHS FROM OUTER MARKER TO THRESHOLD IN NAUTICAL MILES <RUNWAY NO,, A/C CLASSr LENGTH> 

F HHJf([ 4 (Conti n< .. u:~d) 
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' 

0\ 
-..,J 

1 
1 
1 
1 
2 
2 
2 

1 
rl 
.:.. 

3 
4 
1 
rl .. 
3 

6.00 
6.00 
3.00 
2.00 
6.00 
6.00 
3.00 

2 4 2.00 
TAXIWAY PATH DATA 
PATH 1 LENGTH 35 LOCATION 1 

517 239 240 241 242 243 244 316 218 217 216 215 350 214 213 212 349 211 210 209 348 191 346 188 187 184 183 182 181 178 
177 345 159 165 1 

PATH 2 LENGTH 36 LOCATION 36 
517 239 240 241 242 243 244 316 218 217 216 215 350 214 213 212 349 211 210 209 348 191 346 188 187 184 183 182 181 178 
177 345 174 331 175 2 

PATH 3 LENGTH 33 LOCATION 72 
517 239 240 241 242 243 244 316 218 217 216 215 350 214 213 212 349 211 210 209 348 191 346 188 187 184 183 182 181 179 
332 180 3 

PATH 4 LENGTH 29 LOCATION 105 
517 239 240 241 242 243 244 316 218 217 216 215 350 214 213 212 349 211 210 209 348 191 346 188 187 185 333 186 4 

PATH 5 LENGTH 25 LOCATION 134 
517 239 240 241 242 243 244 316 218 217 216 215 350 214 213 212 349 211 210 209 348 199 334 190 5 

PATH 439 
41 382 381 302 523 524 317 254 339 

504 650 649 648 651 652 653 654 655 
PATH 440 

44 374 303 525 526 318 265 340 269 

LENGTH 
257 258 
306 666 

LENGTH 
270 272 
305 639 653 654 655 306 666 665 664 663 662 

THIS AIRfORT USES THE FOLLOWING-­
LINKS- 589 PATHS- 440 
AVERAGE PATH LENGTH IS 32.45 SEGMENTS 
TAXIWAY TWO-WAY PATHS 
LINKS 4 

302 
LINKS 4 

317 
LINKS 4 

303 
LINKS 4 

318 
LINKS 7 

316 
LINKS 7 

300 
LINKS 3 

345 
LINKS 3 

165 

523 

524 

5
,.,. 
.:..J 

526 

244 

~i18 

159 

15'1 

524 317 

523 302 

526 318 

~)25 303 

243 242 ~i19 

~i19 242 243 

16~:) 

:545 

49 LOCATION 14189 
267 268 340 269 270 272 341 283 284 546 342 547 548 549 550 551 343 297 322 
665 664 663 662 305 639 640 432 

43 LOCATION 14238 
341 283 284 546 342 547 548 549 550 551 343 297 322 504 650 649 648 651 652 
640 432 

PATti SEGMENTS·- 14280 

5HI :500 

244 316 

r 1 Gill;:[ 4 < Curot i r.ued) 

f.,. l/'i' 

6 t ~-;j]~-~ 

::_:;. '?20 

~-=; t 26~:=; 

4./36 

.10.727 

'I. ~=.=jf~<i, 
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A/C SEPARATIONS 
128 SEPARATION VALUES IN 4 SETS OF 32r ARRIVAL I ARRIVALr DEPARTURE I 
EACH SET OF 32 IS COMPOSED OF 16 PAIRS OF MEAN AND STANDARD pEVIATION 
THE 16 SETS ARE POSSIBLE WAYS OF A/C CLASS X FOLLOWED BY A/C CLASS Y 
THERE ARE 4 A/C CLASSES -- 1 = D CLASS 

2 = C CLASS 
3 = B CLASS 
4 = A CLASS 

THE ORDER OF SETS OF <XrY> IS 
(1r1)r (1r2)r (1r3)r (1r4)r (2r1)r (2r2)r 
(3r1)r (3r2)r (3r3)r (3r4)r (4r1)r (4r2)r 

(2r3)r (2r4) 
(4r3), (4r4) 

ARRIVALr DEPARTURE I DEPARTURE AND ARRIVAL I DEPARTURE 

LEAD A/C RUNWAY 0 LEAD A/C FIX 0 TRAIL A/C RUNWAY 0 TRAIL A/C FIX 0 
120 SEPARATION VALUES IN 4 SETS OF 32r A/A <N.MILES), D/A <N.MILES)r DID <MINUTES> AND AID <MINUTES> 

3,''/0 
:3.10 
3.10 
3.10 
1.80 
1.80 
1.60 
1.60 
1.50 
1.00 
1.00 
0.03 
o. 
o. 

0,70 
0.70 
0.70 
0.70 
0.05 
0.05 
0.05 
0.05 
0,20 
0.20 
0.20 
0.20 
o. 
o. 

4.70 
3.00 
3.00 
3.00 
1.60 
1.60 
1.50 
1.50 
2.00 
1.00 
1.00 
0.75 
o. 
o. 

o. o. o. 
o. o. .o. 

VECTORING DELAY INPUTS 

0.65 
0.65 
o.c.::; 
0.65 
0.05 
0.05 
0.05 
0.05 
0.20 
0.20 
0.20 
0.20 
o. 
o. 
o. 
o. 

FIX DELAY EVALUATION LEVEL 
GATE HOL~LIMIT = 10 HOLD TIME 
GATE HOLD LIMIT = 10 HOLD TIME 
AIRSPACE DELAYS 

4.60 
2.90 
2.90 
2.90 
1.50 
1.50 
1.40 
1.40 
2.00 
1.00 
1.00 
0.?5 
o. 
o. 
o. 
o. 

0.60 
0.60 
0.60 
0.60 
0.05 
0.05 
0.05 
0.05 
0.20 
0.20 
0.20 
0.20 
o. 
o. 
o. 
o. 

HOLI•ING PCT, 
2.00 
2.00 

5.50 0,60 
3.70 o.t.o 
3.70 0.60 
2.90 0.60 
1.50 0.05 
1.50 0.05 
1.40 0.05 
1.40 0.05 
2.00 0.20 
0.83 0.20 
0.83 0.20 
0.58 0.20 
o. o. 
o. o. 
o. o. 
o. o. 

MAXIMUM VECTORING DELAY 

FIX OCCURENCE PERCENTAGE HOLD MEAN HOLD SIGMA 

MINIMUM HOLDING DELAY 

A/C DEPARTURE RUNWAY OCCUPANCY TIME IN SECONDS <AIC CLASS, MEANr AND STD. DEV,) 
1 39.00 4.00 
2 39.00 4.00 
3 34.00 4.00 
4 34.00 4.00 

TOUCH-AND-GO RUNWAY OCCUPANCY TIME IN SECONDS (A/C CLASS, MEANr AND STD. DEV,) 
1 o. o. 
2 o. o • 
3 o. o. 
4 o. o. 

, GATE SERVICE TIME DISTRIBUTION <PROBABILITY VS TIME> 

' 

• 

CLASS 1 
0.070 

CLASS 2 
0.470 

CLASS 3 
0.400 

2:5.00 

25.00 

1~'i .oo 

0.110 30.00 0.510 

0.600 30.00 1.000 

0.470 20.00 0. :"i60 

3:'-'i.OO 0.600 3EJ.OO 1,000 5~). 00 

~iO,OO 

2:':i. 00 0.600 30.00 1.000 3~). ()() 

FIGI.Jf\E 4 (COI,l,i,,•.wd) 
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CLASS 4 
o.4oo 1o.oo o.aoo 1s.oo o.9oo 2o.oo 1.ooo 25.oo 

A/C APPROACH SPEED IN KNOTS <AIC CLASS, MEANr STD. DEV.l 
1 140.00 10.00 
2 130.00 10.00 
3 120.00 10.00 
4 120.00 10.00 

RUNWAY EXIT SELECTION--USAGE PERCENTAGE BY EACH A/C CLASS AND BY EACH RUNWAY <EXIT LINK NO. VERSUS PROBABILITY> 
CLASS 1 RWY 1 

522. 0.53 524. 0.90 517. 0.96 526. 1.00 
CLASS 2 RWY 1 

524. 0.59 522. 0.95 526. 1. ()() 
CLASS 3 RWY 1 

528. 0.61 526. 1.00 
CLASS 4 RWY 1 

528. 1.00 
CLASS 1 RWY 2 

533. 0.47 532. 0.84 534. 1.00 
CLASS 2 RWY 2 

533. 0,57 534. 0.90 532. 1.00, 
CLASS 3 RWY 2 

533. (),50 534. 1 • ()() 
CLASS 4 RWY 2 

534. 1.00 
THE ARRIVAL RUNWAY OCCUPANCY TIME IN SECONDS BY A/C CLASS <DISTANCE IN FEET FROM THRESHOLD JO EXIT TAXIWAY VERSUS TIME> 
CLASS 1 

5300.0 47.00 5470.0 
8740.0 70.00 9630.0 

CLASS 2 
4170.0 40.00 5380.0 
7240.0 65.00 

CLASS 3 
417o.o• so.oo 538o.o 

CLASS 4 
4170.0 50.00 5380.0 

TAXIING SPEEDS IN MPH 
5,00 10,00 15.00 

A/C LATENESS DISTRIBUTION 
o. -30.00 o.oo 
0.70 10.00 0.78 

A/C SCHEDULE DATA 
A/C NO. AIRLINE HOLD 
AIRCRAFT READ IN- 157 
FIX TRAVEL TIMES 
FIX RUNWAY CLASS 

1 1 1 
1 1 2 
1 1 3 
1 1 4 
1 2 1 
1 2 2 
1 2 3 

51.00 6480.0 60.00 6800.0 65,00 7240.0 65.00 
70.00 

50.00 5470.0 51.00 6480.0 60,()0 6BOO.O 65,00 

51.00 5470.0 !H,OO 

51.00 5470.0 51.00 

20.00 25.00 :50.00 5,00 o. 
IN MINUTES <RANDOM NUMBER VERSUS TIME> 
·-15. 00 0.12 

15.00 0.89 

GATE FL T. TYF'E 

FIX TO R/W DIST. 
31.~i0 

31.50 
31 • ~-)() 
31.50 
31.50 
31.50 
31.50 

·-1.00 0.40 1. 00 ().55 5.00 
30.00 1.00 40.00 

CLASS AmnvE DEF'Af\l SEf~V, TIME 

AVERAGE Sf"EED 
180.00 
180,()() 
180.00 
180.00 
180.00 
180.00 
180,00 

TFMVEL.. TIME 
10.50 
lO.:':iO 
10.50 
10.50 
10.50 
10.50 
10.50 

FIGURE 4 <Continued) 

Afm F<WY ARR FIX BEP f~WY BEF" FIX 



1 2 4 ;31. ~''iO 1BO.OO 10.~)0 

2 1 1 34.~)() HIO.OO 11.50 
2 1 '> "- 34. !"iO 180.00 11.50 
2 1 3 34. ~)0 180.00 11.50 
2 1 4 34.::'i0 100.00 11.50 
2 2 1 34.50 180.00 11.50 
2 2 2 34.50 180.00 11.50 
2 2 3 34.50 180.00 11.50 
2 2 4 34.50 180.00 11.50 
3 1 1 36.00 196.40 11.00 
3 1 2 36.00 196.40 11.00 
3 1 3 36.00 180.00 12.00 
:5 1 4 36.00 180.00 12.00 
;3 2 1 36.00 196.40 11.00 
3 2 2 36.00 196.40 11.00 
3 2 3 36.00 180.00 12.00 
3 2 4 36.00 180.00 12.00 
4 1 1 24.00 180.00 8.oo 
4 1 2 24.00 180.00 8.oo 
4 1 3 24.00 180.00 a.oo 
4 1 4 24.00 180.00 ·:o-· 

a.oo 
4 2 1 24.00 180.00 a.oo 
4 2 2 24.00 180.00 8.oo 
4 '> "- 3 24.00 180.00 8.oo 
4 2 4 24.00 180.00 8.oo 

DYNAMIC RWY REASSIGNMENT 
THERE ARE 0 DEPARTURE REASSIGNMENTS 
THERE ARE 0 ARRIVAL REASSIGNMENTS, 

....... SIDE TO SIDE BALANCING 
0 ORIGINAL RWY REASSIGNMENT RWY [IELAY 

PROBABILISTIC LINK TRANSIT TIME PROD ,VS. TIME 
o. 

FIGURE 4 <Continued> 
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.JFK EXP--1 ta:oo-26:oo 31Rt-31L 82 DEMAND VFR ADSIM 1F 7/11B1 VEF<SHIN PAGE 

FWN- . TOTAL AVERAGE 
WAY ARRIVAL ARRIVAL 
31R f.IB,OOO a.8oo 
31L.. 224.000 22.400 

ALL 312.000 31.200 

NUMBER ON GATE TOTAL 

DELAY PARAMETERS 
TAXI IN 
TAXI IN UUEUED 
HOLDING AREA 
RUNWAY CROSSING 

AIRFIELD SIMULATION MODEL SUMMARY 
TIME PERIOD FRQM 18:00 TO 19:00 

STANDARD CLASS CLASS CLASS CLASS TOTAL AVERAGE 
DEVIATION 1 2 3 4 ARRIVAL ARRIVAL .. 

ARRIVAL TOTAL TOTAL TOTAL TOTAL DELAY DELAY 
0.919 4.500 2.900 1.400 o. 25.314 2.531 
1.174 7.900 10.900 2.000 1.600 456.086 4~5. 609 

1.932 481.400 48.140 

292. AVG PER CYCLE = 29,20 STANDARD DEVIATION • 1.48 

TOTAL OVER AVERAGE -·sTANDARD AVG/AC 
ALL CYCLES PER CYCLE DEVIATION ALL CYCLES 

5.024 0. !':i02 0.314 0. 160 
o.oao o.oos 0.025 0.002 
o. o. o. o. 
o. o. o. o. 

STANDAFW CLASS CLASS CLASS CLASS TOTAL . AVERAGE 

s.n. TOTAL A/C AVG A/C S.D. A/C 
AFmiVAL ARF~IVAL AfU(JVAL Ala(IVIIL 

DELAY DELAY DELAY DELAY 
1.379 2. 'i'15 0.291 0 .1!"i7 

17. 64~i 20.244 2.024 0.746 

1'7.333 1!':i.310 1. ~'i31 0. !:il2 

CLASS 1 CLASS 2 CLASS 3 CLASS 4 
AVG 11.40 13,10 3.10 1,60 

AVG/AC 
PER CYCLE 

0.016 
o.ooo 

.o. 
o. 

S.D. 

STANDARD 
DEVIATION 

0.010 
o.oo1 
o. 
o. 

TOTAL f.l/C AVG A/C S.D. A/C 
RUN- TOTAL AVERAGE DEVIATION 1 2 3 4 DEPARTURE DEPARTURE DEPARTURE DEPARTURE DEPARTURE DEPARTURE 
WAY DEPARTURE DEPARTURE DEPARTURE TOTAL TOTAL.. 
31R o. o. o. o. o. 
31L 55.000 5.500 0.527 1.000 1. ~)()0 

ALL 55.000 5.500 0.527 

NUMBER OFF GATE TOTAL 70. AVG PER CYCLE = 7.00 

DELAY PARAMETERS 
TAXI OUT 
TAXI OUT UUEUED 
ENROUTE GATE HOLD 
GATE HOLD <RWY> 
RUNWAY CROSSING 
NUMBER OF TOWS 
TOWING TIME 

TOTAL OVER 
ALL.. CYCLES 

1.525 
o. 
o. 
o. 
o. 
o. 
o. 

AVERAGE 
PER CYCLE 

0.1~)2 

o. 
o. 
o. 
o. 
o. 
o. 

FIGUF~E 6 

TOTAL TOTAL DELAY DELAY 
o. o. o. o. 
1.ooo 2.000 40.237 4.024 

40.237 4.024 

STANDARD DEVIATION = 0.47 

STANDARD AVG/AC 
DEVIATION ALL CYCLES 

0.203 0.2!'13 
o. o. 
o. o. 
o. o. 
o. o. 
o. 
o. o. 

AIRFIELD SIMULATION MODEL.. SUMMARY 

DELAY DELAY DELAY DELAY 
o. o. o. o. 
2.BB~) ?.030 0.704 0.46'7 

2.BB!"i ?.038 0.704 0.467 

CLASS 1 CLASS 2 CLASS 3 CLASS 4 
AVG 2.20 1.ao t.oo 2.oo 

AVG/AC 
PER CYCLE 

0.02B 
o. 
o. 
o. 
o. 

o. 

STANDARD 
DEVIATION 

0,03B 
o. 
o. 
o. 
(), 

o. 



JFK f.XP-··1 18:00-26:00 31fH31L 82 [lfMMHI VFR ADSIM 1F l/1/01 VERSION PAGE ::.~ 

AIRFIEL[I SIMULATION MODEL SUMMARY 
TIME PERIOD FROM 18100 TO 19100 

RUNWAY CROSSING 

TOTAL AVERAGE S.D. TOTAL AVEHAGE S.D. 
TOTAL AVERAGE S.D. ARRIVAL ARRIVAL ARRIVAL.. TOTAL AVERAGE S,[l, DEPARTURE DEPAHTURE DEPARTURE 

LINK ARRIVAL ARRIVAL ARRIVAL DELAY [IE LAY DELAY DEPARTURE [IEPARTURE DEPARTURE IIEL..AY DELAY DELAY 
523 o·. o. o. o. o. o. o. o. o. o. o. o. 
~)24 o. o. o. o. o. o. o. o. o. o. o. (), 
518 o. o. o. o. o. o. o. o. o. o. o. o. 
~i19 o. o. o. o. o. o. o. o. o. o. (), o. 
208 o. o. o. o. o. o. o. o. o. o. o. o. 
~.)29 o. o. o. o. o. o. o. o. o. o. o. o. 
527 o. o. o. o. o. o . ..,.. o. o. o. o. o. o. 
528 o. o. o. o. o. o. o. o. o. o. o. o. 
525 o. o. o. o. o •. o. o. o. o. o. (), o. 
526 o. o. o. (), o. o. o. o. o. o. o. o. 
536 (), o. o. o. o. o. o. o. o. o. o. (), 
537 o. o. o. o. o. o. o. o. o. o. o. o. 
608 o. o. o. o. o. o. o. o. o. o. o. o. 

(...._. ALL o. o. o. o. o. o. o. o. o. o. o. o. 
w 

( 

FIGUHE 7 f(IJNWAY CFWSSING I'(Ff"OI'(l 
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JFK 

LINK 
102 
203 
217 
220 

ALL 

EXP-1 10100-26100 31RB1L 02 DEMAND VFR ADSIM 1F 7/1/01 VERSION PAGE 

TOTAL 
TOTAL AVERAGE S,D, ARRIVAL 

ARRIVAL ARRIVAL ARRIVAL DELAY 
o. o. o. o. 
o. o. o. (), 
1.00 o.1o 0.32 o.oo 
o. o. o. o. 

1.00 o.1o 0.32 o.oa 

AIRFIELD SIMULATION MODEL SUMMARY 
TIME PERIOD FRO~ 10:00 TO 19:00 

TAXIWAY QUEUE LINKS 

AVERAGE S,[l, 
ARRIVAL ARRIVAL TOTAL AVERAGE S,[l, 

DELAY DELAY DEPARTURE DEPARTURE DEPARTURE 
o. o. o. o. o. 
(), o. o. o. o. 
(),01 0,03 o. o. o. 
o. o. o. o. o. 

0.01 0.03 o. o. o. 

FIGIJf(F B TAXIWAY QUEUE LINKS REPORT 

TOTAL AVEF<AGE S,[l, 
DEPARTURE DEPARTURE DEPARTURE 

DELAY DELAY DELAY 
(), (), (), 

o. o. (), 
(), (), o. 
o. (), o. 

(), (), (), 

3 
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JFK EXf'-1 

FIX RWY CLS 
1 31R 1 
1 31R 2 
1 31R 3 
2 31L 1 
2 31L 2 
3 31L 1 
3 31L 2 
3 31L 3 
3 31L 4 
5 31L 1 
7 31L 2 
7 31L 4 
B 31L 3 

ALL 

18:00-26:00 31Rt31L 82 DEHAND VFR AllSIH lf 7/1/81 VERSION PAGE 4 

AIRFIELD SIMULATION HODEL SUHHARY 
TIHE PERIOD FROH ,18:00 TO 19:00 

TRAVEL TIHES 
ARRIVAL DEPARTURE 

FIX TO THRESHOLD THRESHOLD TO GATE GATE TO ROLL ROLL TO FIX 
TOTAL HEAN s.n. TOTAL HEAN S.D. TOTAL HEAN S.D. TOTAL HEAN S.D. 

107.056 10.706 0.192 68.371 6.837 0.264 o. o. o. o. o. o. 
107.043 10.704 0.333 65.720 6.572 0.408 o. o. o. o. o. o. 
113.610 11.361 1.074 54.737 5.474 0.339 o. o. o. o. o. o. 
130.081 13.008 0.785 36.930 3.693 0.564 o. o. o. o. o. o. 
136.131 13.613 0.845 59.703 5.970 0.342 o. o. o. o. o. o. 
130.215 13.022 1.165 61.432 6.143 0.427 o. o. o. o. o. o. 
134.140 13.414 1.345 69.990 6.999 0.311 o. o. o. o. o. o. 
146.364 14.636 1.529 67.709 6.771 0.836 o. o. o. o. o. o. 
131.744 13.174 1.663 31.843 3.184 -0.001 o. o. o. o. o. o. 

o. o. o. o. o. o. 58.801 5.880 0.784 o. o. o. 
o. o. o. o. o. o. 85.396 8.540 o.805 o. o. o. 
o. o. o. o. o. o. 90.682 9.068 0.542 o. ·0. o. 
o. o. o. o. o. o. 92.327 9.233 1.161 o. o. o. 

126.656 12.666 0.509 59.889 5.989 0.142 83.453 8.345 0.463 o • o. o. 

FIGURE 9 TRAVEL TlhES REPORT 
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JFK EXP-1 18:00-26:00 

TIME 

1800-·1900 
1900 .. -2000 
2000-·:~100 

2100-2200 
2200--2300 
2300-2400 
2400-2500 
2500-2600 

TIME 

1800·-1900 
1900-2000 
2000-2100 
2100·-·2200 
2200·-2300 
2300-2400 
2400 .. -2500 
2500·-·2600 

RWY RWY 
31R 31L 
8.8 22,4 
5.0 18.2 
7.7 17.9 
3.6 20.8 
3.5 9.5 
4.1 9.6 
0.3 0.6 
o. o. 

RWY 
31R 
0.3 
o.o 
0.3 
0.2 
0.1 
0.1 
o. 
o. 

RWY 
31L 
2.0 
0.9 
1.4 
3.0 
0.9 
0.4 
0.1 
o. 

RWY 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

RWY 

(), 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

31R·t-31L 

ARRIVALS 
RWY RWY 

0. 0. 
o. o. 
o. o. 
o. o. 
0. 0. 
o. o. 
o. o. 
o. o. 

ARRIVALS 
RWY RWY 

(). 0. 
o. o. 
(). 0. 
o. o. 
o. o. 
0. 0. 
o. o. 
0. (). 

82 DEMAND VFR 

AVERAGE FLOW RATES 

RWY TOT BE-· DIF RWY RWY RWY 
31R 31L MAND 

o. 31.2 32.0 
o. 23.2 24.0 
o. 25.6 25.8 
(), 24.4 23.4 
o. 13.0 12.6 
o. 13.7 13.4 
o. 0.9 0~8 
o. o. o. 

-o.a 
--1.6 
-1.8 
-o.a 
--0.4 
-·0. 1 
o.o 
o.o 

o. 5.5 o. 
o. 10.8 o. 
o. 15.2 o. 
0. 20.4 o. 
o. 11.9 o. 
o. 9.3 o. 
o. 2.9 o. 
o. o. o. 

RWY 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

TOT 

1.5 
0.7 
1.0 
2.6 
0.7 
0.3 
0.1 
o. 

AVERAGE [IELAYS ... 
RWY TAXI RWY 
CRS IN 31R 
o. o.o o. 
o. o.o o. 
o.o o.o o. 
o. o.o o. 
o. o.o o. 
o. o.o o. 
o. 0. o. 
o. o. o. 

RWY 
31L 
0.7 
o.a 
o.8 
1.8 
0.9 
0.4 
0.1 
o. 

RWY 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

ADSIM 1F 7/1/81 VERSION 

DEPARTURES 
RWY RWY RWY 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

DEPARTURES 
RWY RWY RWY 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

o. 
o. 
(), 
o. 
(), 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

TOT DE-­
MAND 

~5.5 6.0 
10.13 12.0 
15.2 14.0 
20.4 22.() 
11.9 10.0 
9.3 10.0 
2.9 2.0 
o. 0. 

TOT 

0.7 
o.a 
o.a 
1. f.l 
0. 'i' 
0.4 
(). 1 
o. 

f(WY 
CRS 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

DIF 

-0.5 
-1.7 
-0.5 
-2.1 
... 0.2 
-0.9 
o.o 
o.o 

TAXI 
OUT 
o.o 
o.o 
o.o 
0. 1 
0. 1 
0.1 
o. 
o. 

RWY 
CNG 
o. 
o. 
o. 
o. 
o. 
o. 
() .. 
o. 

FIGUI'(E 10 SUMMARY REPORT• FIRST PAGE 

PAGE :n 

AVERAGE TRAVEL liMES 
FIX TO THRESH GATE TO 
THRESH TO GATE ROl.L 

12.67 
11.85 
12.00 
13.13:5 
11.04 
11.51 
6.63 
o. 

5.99 
6.16 
5 ~~ •• ,,J 

5.33 
4.90 
6.16 
4.56 
o. 

GRAND TOTAL 
AVERAGE DELAYS 

ARR BEP 
DELAY DELAY 

1.5 0.7 
o.7 o.n 
1.1 o.u 
2.6 1.'1 
0.7 1.0 
0.3 0.5 
0.1 0.1 
o. o. 

n. :5~i 
'jl, 12 
fl, '17 
9.72 
B.4J 
';>.34 
')>. 1.2 
(), 



..... ..... 

.JFK EXF"·-·1 

TIME 
1 000··-1900 
1900-2000 
:~000-·21 00 
2100-·2200 
2200··-2300 
2300····2400 
2400-··2500 . 
2:'.'i00-2600 

TOTAL 

18:00--26:00 3trd-31L 82 [IEMANII VFR ADSIM 1F l/1/01 VEf<SIDN PAGE 34 

ARRIVALS DEPARTURES fOlAL HMVEL TIMES 
FLOW AIR TAXI-IN RWY-XNG FLOW RUNWAY TAXI-OUT RWY-XNG ENRTE GlE-HL.D GROUND ARRIVAL. ARRIVAL DEPARTURE 
FMTE DELAY DELAY DELAY RATE DELAY DELAY DELAY GTE-HLD RWY-CNG DELAYS AIR GROUND GFWUNH TOTAL 
31.2 48.1 0.5 o. 5.5 4.0 0.2 o. o. o. 4.7 395. ~~ 186.9 45.9 6'")"7 (") ..:,F t 'i 

23.2 17.4 0.4 o. 10.8 9,0 0.2 o. o. o. 9.6 274.9 142.9 98.5 ~H6.3 

25.6 26.7 0.5 0.1 15.2 11.8 0.4 o. o. o. 12.8 :309.4 142.1 136.3 ~)Ell. 0 
24.4 63.7 o.8 o. 20.4 36.5 1.6 o. o. o. :59.1 :B7.:3 130.0 1'78. 3 6Mi,f., 
13.0 10.1 0 ., ,.,_ o. 11.9 10.7 1. 1 o. o. o. 12.0 153.9 63.6 100.3 :H?.B 
13.7 4.1 0.5 o. 9.3 3,9 1.1 o. o. (), .. - "' ......... 1~'j7. 7 84.4 El6. 'i' 32'/, 0 
(),9 0.2 o. o. 2.9 (),2 (), o. o. o. 0 .. , ,.,_ 6,0 4.1 26.4 36. ~) 
o. (), o. o. o. o. o. o. o. o. o. (), o. (), (), 

132.0 170.4 2.9 0.1 76.0 76.2 4.7 o. o. (), 83.f.l 16:54.:5 754.0 692.~.) 30BO,B 

FIGI.Jf::E 11 SUMMAF~Y RFf'ORT, SECONI.I PllGE 



..IFK EXP-1 18:oo·-26:oo 31R-I-31L 82 [IEMAN[I VFR ADSIM 1F 7/1181 VERSIUN PAGE :35 

LINK DELAYS FOR HOUR 1 <FROM 18:00 TO 19:00) 

LINK DELAYED ARRIVAL .. [IELAYED [IEf'ARTURE 
NUMBEf~ AFmiVALS llEl..AY DEf'ARTI.IRES [IE LAY 

,, .. , 
A-.:.. o. o. 1.00() 0.140 

15B 1.000 (),016 o. o. 
165 o. o. 1.00() 0.097 
216 1.000 0.076 o. o. 
258 1.000 0.157 o. o. 
2l0 1.000 0.508 o. o. 
271 (), o. 1.000 0.199 
283 (), o. 1.000 0.037 
284 o. o. 1.000 0.047 
:50~) (), o. 1.000 J).149 
316 1.000 o.o8o o. o. 
318 1.000 0.215 o. o. 
324 o. o. 1.00() 0.122 
326 o. o. 2.000 0.052 
329 4.000 0.868 3.000 0,598 
332 3.000 0.476 o. o. 
335 1.000 0.411 o. o. 

-...J 
338 1.000 0.237 o. o. 

00 339 2.000 0.412 o. o. 
341 o. o. 1.000 0.025 
345 6.000 1.648 3.000 0.419 
432 o. o. 77. 00() 39. ~.i73 
640 o. o. 9,00() 3,4B5 

TOTA4 23.000 5.105 102.000 44.943 

" 
Flfillf<E 12 LINK DELAYS REPORT 



. JFK EXP-·1 10: 00·-·26: 00 :51f(t31L. . 82 DEMAND VFH ADSIM lF l /1/01 VFF\!'IIUN PAGE 43 

SEPARATION DELAYS FOR HOUR = 1 <FROM 10:00 TO 19:00) . 

LEAD RUNWAY "' LEAD F 1 X == 0 TRAIL.. RWY = TRAIL FIX = 0 

COUNT DELAY COUNT DELAY COUNT DELAY COUNT DELAY 
12.00 17.50 40.00 70.72 8.oo 17.51 4.00 10.43 
28.00 36.44 37.00 48.54 a.oo 15.37 3.00 4.43 
11.00 11.57 7.00 11.05 1.00 1.86 1.00 0.65 
4.00 4.54 3.00 3.73 2.00 2.72 o. o. 
2.00 0.67 2.00 0.21 o. o. o. o. 
4.00 0.98 1.00 0.44 (), o. 1.00 0.76 
1.00 0.67 4.00 1.61 o. (), o. o. 
6.00 1.42 ~i.OO 1.64 1.00 0.78 o. o. 
o. o. 1.00 1.18 3.00 2.01 o. o. 
4.00 0.82 2.00 0.25 2.00 0.41 o. o. 
o. o. o. o. o. o. o. o. 
o. o. o. o. o. o. ~- o. o. 
o. o. o. o. o. o. o. o. 
o. o. o. o. o. o. o. o. 
o. o. o. o. o. o. o. o. 
o. o. o. o. o. o. o. o. 

LEAD RUNWAY = LEAD FIX = 0 TRAIL RWY " TRAil.. FIX = 0 

....... THERE WERE NO SEPARATION DELAYS 
\.0 

LEAD fWNWAY = LEAD FIX = 0 TRAil.. f~WY = TRAIL FIX = 0 

THERE WERE NO SEPARATION DELAYS 
I 

LEAD RUNWAY = LEAD FIX = 0 TRAIL RWY = TRAIL FIX = () 

THERE WERE NO SEPARATION DELAYS 

LEAD RUNWAY = LEAD FIX = 0 TRAIL RWY = TRAIL FIX = () 

THERE WERE NO SEPARATION DELAYS 

FIGURE 1:5 SEPARATION DELAYS REPORT 



00 
0 

• .JFK EXP-1 18:00-26:00 31R·t-31L 

RWY NUMBER 
31R 

AVG AVGt MAX AVG 
HOIJH OUEUE ll EXT llUEUE l1liEUE 

1800-·1900 o. o. o. 0.03 
1 <;>()0 .. -2000 o. o. o. 0.14 
2000-.. 2100 o. o. o. 0.21 
2100-.. 2200 o. o. o. 0.82 
2200-·2300 o. o. o. 0.11 
2300·-~~400 o. o. o. 0.05 
240o·<~~;oo o. o. o. o. 
2500--2600 o. o. o. o. 

t AVERAGE lliJEIJE WHILE llUELIE EXISTED, 

82 DEMAND VFR 

EXUIDIT 1, 

RUNWAY OUEUE STATISTICS 
RWY NUMBER RWY NUMBER 

31L 
AVG+ MAX 

ll EXT OLIEUE 
1.11 
1.32 
1. 22 
1. 73 
1.13 

0.60 
1.90 
1.8() 
4.30 
1. 70 

1.04 1.20 
o. o. 
o. o. 

AVG 
lllJEUE 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

AVO+ HAX 
0 EXT OUEUE 
o. o. 
o. o. 
o. o. 
o. o. 
o. o. 
o. o. 
o. o. ...,. o. o. 

A[ISIM iF 7/1/81 VERSION 

RWY NUMBER F<WY NUMBER 

AVG AVO+ MAX AVG AVG+ MAX 
OUEUE ll EXT OUELIE OI.JEUE U EXT llliEUE 
o. (), (), o. o. o. 
o. (), o. o. o. o. 
o. o. o. o. o. o. 
o. o. o. o. o. o. 
o. o. o. o. o. o. 
o. (), o. o. o. o. 
o. o . o. (), o. o. 
o. (), o. o. o. o. 

FIGUF<E 14 RUNWAY QUEUE STATISTICS REPORT 

F'I\GE ~)9 



(X) 
...... 

.JFI( EXP-1 18:00-26:00 31Rt31L 82 DEMAND VFR ~DSIM 1F 7/1/81 VERSION PAGE b1 

EXHIBIT 2 

TAXIWAY QUEUE STATISTICS 
LINK NUMBER LINK NUMBER LINK NUMBER LINK NUMBEF~ LINK NUMBEH 

182 203 217 22EI 0 
AVG AVGt MAX AVG AVGt MAX AVG AVGt MAX AVG AVGt MAX AVG AVG·I· MAX 

HOUR llUEUE a EXT QUEUE CUJEUE a EXT QUEUE QUEUE 0 EXT llUEUE QUEUE ll EXT UUEUE UUEI.JE 0 EXT fiUEUE 
1EI00-1900 o. o. o. o. o. o. o.oo 1.00 0.10 o. (), o. (), o. o. 
1900--2000 o. o. o. o. o. o. o. o. o. o. o. o. o. o. o. 
2000·-2100 o. o. o. o. o. o. o. o. o. o. o. o. o. o. o. 
2100-2200 o. o. o. o. o. o. o. o. o. o. o. o. (), (), (), 
2200-2300 o. o. o. o. o. o. o. o. o. o. o. o. o. (), (), 
2300-2400 o. o. o. o. o. o. o.oo 1.00 0.10 o. o. o. (), o. o. 
2400·-2500 o. o. o. o. o. o. o. o. o. o. o. o. o. o. o. 
2500-2600 o. o. o. o. o. o. o. o. o. o. o. o. o. o. o. 

t AVERAGE QUEUE WHILE OUEUE EXISTED. 

FIGURE 1~'; TAXIWAY UUEIJE STATISTICS f~EPflfn 



ADSIM can simulate the runwass and airsPace delass without a detailed 
,j E· ·;;:. •.:: r· :i. ::: .. t :i. o n D ·f· t h <:·! a :i. r· f :i. (·:·:• 1 .-.:1 1:, .:;; ::-:: :i. 1,..; a ~:! !:; .,;; n ci :::~ <:> t .:::· ~:; ., T ;··~ :i. ·:::. ril o i.":i ;;-::· c;. ·!'" '·-' ~::. i. n :'.=.=; !: .. i .. i <':·:· 

l"il C) J".i '·'') J. ]. ·;:; c 3 11 (-:~ c:i !:. i"""j F.' ~;; H [) r:: T F CJ F: h ;~ :i. -!:.. ':::' :i. •':·! ].lj ·:;: :::. :i. :'.'.{ n :i. r· :i. c .;:; l""i t.. :: d ' .. ' :i. n :'.'.\ ·;:; :i. n 
comPuter runnins costs and analsst data PreP.;:,ration time. 

7.1 WHEN TO USE THE SHORT FCJRI"'l 

The ~::lHDF<T ::;houlc.i be used when sround 
times are not reGuired for the analssis~ The 
analsze the caPacits of an airPort limited 

.. , 
(J (·::_, .L .;;;: ':::~ ·;::. 3nd sround travel 

t.' '==~ r· ' . .i i··1 :..·.J a':::: i.J t :I. :L :i. :~·:~at. t Dr·, ~-' 

examine the effect of different separations on the airfield capactis, 
and investisate the imPact Df different ATC procedures. 

7.2 USING THE SHORT FORM 

The time difference between an aircraft's arrival time and its 
subseGuent deParture time dePends on its sround travel time, its 
delas, its sate service t1me' and its scheduled deParture time. 
Because the SHORT FORM does not simulate sround oPerations <travel and 
delas times), the model could subseGuentls Produce erroneous deParture 
times- for aircraft ~hat both arrive and dePart. Therefore' it is 
necessars to seParate all scheduled aircraft into arrivals and 
departures. An aircraft that both arrives and deParts ~ecomes two 
seParate aircraft; two seParate flishts must be scheduled. 

The other inPut to the SHORT FORM is identical to the input described 
Previousls' except for the taxiwas links, the airline data• the S.::>tes• 
the holdins areas' and the routes. SPecifs one sate• one airline' and 
no holdins areas. Routes connect each runwas exit directls to the 
:'.'.i a t. (:·) ., F o T' f? :-;a m F' 1 t"' ' i f t. h t? :.ci a t, t:) :i. ::; :l a n ci t h c-::· r u n ~-J <:l '::! (-:,, ::< :i. t. :i. -::;. :l. 0 0 ,, t, h (·.'! 
route is 100 :L. Define onls the runwas end links and the exit links 
reauired for the routes. 
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APPENDIX A -- INPUT WARNING MESSAGES 

Whenever a data value is out of the accePtable ran~e, the model issues 
a ~arnin~ to the user that the value fla~Sed mas be in error. Althou~h 
:::. i . .J c ;··i .;::- l.·J .::j r n i r·, ::j m t::-~ ·:::. ·::: .. ::~ :~3 c::: c.) C) i:":~ ·:::. l'"t o t. t .. (·:·: r· m i 1 .. 1 ~=~ t. ::-::: ·!· .. j···, ;::.-:, ·.;:. :i. i"f1l .. 11 .::3 t .. :I. c:; ! .. i :' ·:: .. i ··, ;:-:-:· · ·: "!. : .. j C·· ·:: 

should be verified before thes are used aSain. 

Table A-1 shows the value ran~es for the inPut data. Then the warni~s 

messa~es and their causes are listed; the warnins messa~e numbers are 
.i. n -i: .. hE· J. ()() ,.· ·:;; ~ 

VALUE RANGES FOR INPUT DATA 

D(.~Tr:"i TYPE I...INIT:::l 

LENGTH OF COMMON APPROACH PATH (Ni'1) l 1'.'5 

RUNWAY EXIT DISTANCE :~:.~ () () l ~:: !·' () () () 

STANDARD LINK SPEED (i"1I···HF'> !::: 
····' ::.:.~o () 

1... I i"'-11< LENGTH ·;_ ;,! () () () 

A/C APPROACH SPEED :.=.=_; () 

DISTANCE FROM FIX TO THRESHOLD :i. 

AVERAGE SPEED FROM FIX TO THRESHOLD ~_:.=.; () 

DEPARTURE RUNWAY OCCUPANCY TIME :1.00 

RUNWAY T/GO OCCUPANCY TIME (~3EC) :1.00 

RUNWAY INTERARRIVAI... GAP 0 y :l. 

ARRIVAL RUNWAY OCCUPANCY TIME :1.00 

A/C SERVICE TIMES <t·iiN> :1.0 :.:) () () 

P1/C SEPr:"if~(.~T I DN 

MEAN HOLD TII"'lE (diN) 0 :1.0 

NUMBER OF LINKS IN A RDUTE <I ... INI<!3) :1. 60 

B4 



** WARNING 100 APPROACH LENGTH MAY BE IN ERROR 

CAUSE: The runwas lensth of common aPProach, exPressed in nautical 
miles, was outside the Prescribed ranse. 

** WARNING 101 LINK LENGTH MAY BE IN ERROR 

CAUSE: The lensth of a taxiwas link was outside the Prescrib0J ranse, 

** WARNING 102 SPEED MAY BE IN ERROR 

CAUSE: A sPeed, such as a standard link sPeed or aircraft aPProach 
speed, was outside the Prescribed ranse for that Parameter. 

tt WARNING 103 DISTANCE MAY BE IN ERROR 

CAUSE: A distance' such as a runwas exit distance or link len~th, was 
outside the Prescribed ranse for that Parameter. 

** WARNING 104 TIME MAY BE IN ERROR 

CAUSE: A time, such as an occupancs time or service time' was outside 
the Prescribed ranse for that Parameter. 

~ 

** WARNING 105 TOO FEW SEEDSv NO. DECREASED 

CAUSE; The number of random : I '• numoer seeos s1ven was less than the 
sPecified. The model used the number of seeds actualls 
SUPPlied. 

** WARNING 106 TOO MANY LINKS FOR THIS ROUTE 

CAUSE: The number of links sPecified for this route exceeded ti1e 
Prescribed limit. 

** WARNING 108 HOURS EXCEED 23 

CAUSE: In a time sPecification, the number of hours 

85 

' ' exceeoeo ~7 ,~. 

count 
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APPENDIX B -- FATAL INPUT ERROR MESSAGES 

;;;(-:·) r :i. C)I.J::;. f~l f·atal E•rror 
,::~ , .. i c D u n t. C·! T' ,::.:· i.".l i n 

messase is issued whenever 
the data. Althoush the inPuts :.-J:i.ll <:;t .. :i.l.l 

the simulation will :i. ·f· ''',1''•1 I ·:::·1 1:::- r:·.::::t.::;:l 
fherefore' all fatal errors must be cnrrected. The ADSIM model accepts 
onls a limited number of items for some data tsPes and issues a fatal 
error messase if the limits are exceeded. For each data tsPe~ Table B-
:1. '" h (J w ~==· t h ~? m "' ;; :i. mt . .IJTt r"i 1 . .1 m 1":.1 o:'·! r c:. ·r· :i. L e m ~:; .::; c c •:·:·! F' t. o:·:·:· c.i 1":.1 ,,,~ t, h <:-:·? :Ti o c:i ('·:· 1 ., r i ··; >::·! n !: .. i··, (·::· 
fatal error messases are listed; their numbers are in the 200's. 

ITEl•i 

NUi1BEF< DF 

NUMBEf:: OF 

Nl.JMBEF< OF 

Nl.Jl···IBEF:: OF 

I·II..JHBEF< OF 

NUriBEF< OF 

NUMBEI:< OF 

Nl.JMf)EF~ OF 

NUHBEF< OF 

NLJHBEF: OF 

NUHBER OF 

NUMBEF< OF 

LIMITS FOR NUMBER OF DATA ITEMS 

I:~UNWAY~:; 

L I 1'-!t\f:) 

;-:":]I F<L. I NE~:; 

F:UN~~t1Y E>< IT~:; 

t1 I i=<CF<ttFT C L i"t ~;; ~;; E :;;; 

F: r:) N o o r·i ::>EE:O::; 

i=<UNWr:~y c!=<ot;::; I r.lG:::. 

F<OLJTE::; 

HOLDING (, F< E ;:~ ~;; 

TvJO··-wr-:ly F<DUTE::; 

FIXE::; 

LIN~~:;; IN f.! I ... I ... F<OLJTE:3 

l. 
~.} 

·.:.:·' () () 

:1.0 

::~:: ~:=.i 

?: 9 ()()() 

l () 

:1.00 

:1. () 

30v000 



****ERROR 200 LINK NOT PREVIOUSLY DEFINED 

CAUSE: A link number was not Previousls defined in TAXIWAY LINKS. 

RUNWAY NOT PREVIOUSLY DEFINED 

CAUSE: A runwas name was not Previousls defined in RWY NAMES. 

****ERROR 202 START TIME GREATER THAN FINISH TIME 

CAUSE: The TIMES <START, FINISH) data is in error. fhe snGin~ 
time for the simulat1on occured before its start time. 

-****ERROR 204 MINUTES EXCEED 59 

CAUSE: In a time sPecification' the minutes exceeded 59. 

****ERROR 205 PRINT OPTION MUST BE T OR F 

CAUSE: A PRINT OPTIONS inPut must have either a "T" or "F" as 
its first non-blank character. 

****ERROR 206 EXIT PROBABILITIES MUST SUM TO 1.0 

CAUSE: The RWY EXIT SELECTION data had an imProPer set of 
Probabilities. The cumulative Probabilits of sxiting 
from the sPecified links must be 1.0. 

****ERROR 207 CLASS NOT PREVIOUSLY DEFINED 

CAUSE: An illegal aircraft class was sPecified. 

****ERROR 208 ONLY 6 STANDARD TAXI SPEEDS DEFINED 

CAUSE: Not currentls imPlemented. 

****ERROR 209 IMPROPER PROBABILITY IN CUM. DIST. 

CAUSE: A cumulative Probabilits distribution must be 
with all elements less than or eGual to 1.0. 
specified did not conform to this rule. 

88 
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****ERROR 210 OPERATION MUST BE A OR D 

CAUSE: An illeeal oPeration code was used in the A/C SEPARATIONS. 
The leeal codes are •A• (arrival) and •n• (deParture). 

****ERROR 211 ARRIVAL TIME EXCEEDS DEPARTURE TIME 

CAUSE! In the A/C SCHEDULE data, an aircraft arrived after it 
should have deParted. 

****ERROR 212 FIX NUMBER NOT PREVIOUSLY DEFINED 

CAUSE! A fix number was not Previous!~ defined in FIX TRAVEL TIMES. 

****ERROR 213 SWITCH TIME LESS THAN BEGINNING TIME 

CAUSE: A TIME SWITCH was earlier than the start of the simulation. 

****ERROR 214 MINIMUM GREATER THAN MAXIMUM 

CAUSE! The data sPecified a minimum and maximumv but the 
minimum exceeded the maximum. 

****ERROR 215 PERCENTAGE EXCEEDS 100 

CAUSE: A sPecified Percentaee exceeded 100. 

****ERROR 216 TOO MANY TAXIWAY LINKS 

CAUSE! The number of TAXIWAY LINKS exceeded its Preset limit. 

****ERROR 217 TOO MANY TAXIWAY ROUTES 

CAUSE! The number of TAXIWAY ROUTES exceeded its Preset limit. 

****ERROR 218 AIRPLANE NAME NOT DEFINED 

CAUSE! An airline name was not Previousl~ defined in AIRLINE NAMES. 

89 



NOT A LEGAL INPUT HEADING 

CAUSE: The ?ro~ram exPected an input headins and the data was not 
one of the le~al entries. 

·~ .... ·I· ... 
' .. ! :::· = •• •• •• :· 

RANDOM NUMBER SEEDS EXCEED 10 

CAUSE: The number of random number seeds exceeded 10. 

TOO MANY RUNWAYS 

CAUSE: The RWYS NO. OF data exceeded its Preset limit. 

roo MANY SEPARATIONS 

CAUSE: The number of A/C SEPARATIONS exceeded its Preset limit. 

TOO MANY RUNWAY CROSSINGS 

CAUSE: The number of RWY XING LINKS exceeded its Preset limit. 

CAUSE: The number of fixes exceeded the ?reset limit. 

ONLY 4 AIRCRAFT CLASSES 

CAUSE: An aircraft class was sreater than 4. 

TOO MANY GATES FOR THIS AIRLINE 

CAUSE: The number of ~ates exceeded its Preset limit. 

GATE NOT DEFINED 

CAUSE: A sate number was not Previousls defined in TAXIWAY LINKS. 
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****ERROR 228 TOO MANY FLIGHT TYPES 

CAUSE: The flisht tsPe in an A/C SCHEDULE was not a valid value. 
The model currentls isnores the flisht tsPe so this messase 
does not aPPear. 

****ERROR 229 TOO MANY PAIRS 

CAUSE: A distribution exceeded its allowable numoer cr ~airs. 

****ERROR 230 TOO MANY AIRLINES 

CAUSE: The number of AIRLINE NAMES exceeded its Preset limit. 

****ERROR 231 TOO MANY RUNWAY EXITS 

CAUSE: The number of runwas exits exceeded its Preset limit. 

****ERROR 233 TOO MANY LINKS IN ROUTES 

CAUSE: ·rhe number of links in TAXIWAY ROUTES exceeded 
its preset limit. 

****ERROR 234 TOO MANY 2-WAY ROUTES 

CAUSE: The number of Paths in TAXIWAY TWO-WAY exceeded 
its Preset limit. 

****ERROR 235 NOT YET IMPLEMENTED 

CAUSE: The inPut headins was lesal but the inPut was not 
imPlemented. The remaining data for this inPut was flassed 
as ERROR 219, NOT A LEGAL INPUT HEADING. This inPut must 
be removed. 

****ERROR 236 HOLDING AREA NOT DEFINED 

CAUSE: A holding area was not Previousls defined in HOLDING AREAS. 
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APPENDIX C -- RUN TIME MESSAGES 

APPendix C describes the Run Time Messages and the action which .J. '··· ..• 
'···'''::: 

user should take when encountering them. Some of these messages 
i. n ...-.l :i. -:::· ::l t . .::-? .::.-? f' r· o r· c:· D n d :i. t, :L on·:::. ,_.J h :i . .1. (:? o t. h (-":! r· ·:::. l'i1 .:-:,, r· \·::· l '::' ,·.-.. .,... •:) '·/ :i. •:.! '"'' :i. n ·f· c:. .,... :n ·'''' -1:, :i. C) n .,. 

C8NDITION indicates what Print oPtions, if ans~ must be set to a T!~:I..JE" 

for the message ~o be Printed. In most instances~ 3 runwas is 
·:. fj C·! r·! /.".. :i. T .. :i. '::-:~ () t r·, .::~ :n (·:-~ ·:~. ~==· .:~~ :::.~ (·:·! :·:-"' '::!. -i. t. ·:::. :i. rr c.i r::..· _:.:: :i. f-,·:::. t =:-:: .;::: s:.) (i ·f· ;-_~-, ':::: ·i.:. j···, f~ ····1 . .1 r·f ,_ ... _J .:::: ':::~ ~-·f.::~ !Y! ·-~~· -:· 

T h (7.· r· t J ,.-, ;/ . .J a'::~ i ~-, c5 e:• ::-:: :i. ·:::. t .. i·-~ (0 ·::: .. ::~ rrr (·:-.• .:;:: ~==· t. I .. r (-.~ o r· c·r !::~· r· :i. rr '-\~ , ... , :i. c· 1··1 + .. f··,~::·! -r·· u r·, •.--.. ' .:::: ':::' ;-·,.:::: tTr r:-:-: ·;:; 

are sPecified in the inPut. An 3ircraft is also identified bs its 
index which is a Pointer to the location in the srras used to store 
!: .. j-··, t::: .::i :i. r· c· r· .::~ ·f· t. i r·t ·f" r::: r· m .::~ t :i. Dr·, -:· ::~ :i. r·, c· (7... -/:, ;-.. ~ f:~ .:3 r· T' .:::: ~:-;; 1 C) c· :::: t .. :i. C) r·: ~==· .:::: r· (:·! r· r-:-:· 1 • .! ~==· (·:·:· .j C) r·, c:· f:"::· .:::: r·1 

.:::: i r· :::· r· a ·f· t. 1 E~ .:::: \.·· (:_.:~ ·:~ t j· .. : ~~·! -::; ~::! ·:::. t t~·! fTI ., t .. ; ... , 1:? a :i. r· c r· .::~ ·f t i n c~ t::~ :< :i. ·:::. n D t.. !_J r-: i c-~ '·.1':::.· -: 

Each ~ircraft in the model has a status to which some of the messases 
refer, The descriPtion of the ai 0 craFt status codes 1n Table C-1 
P~eceeds the exPlanation of the Run Time Messages. 

CD DE: 

0 

:1. 

..... 

... ·.: 

4 

J::· 
.. J 

8 

~ 
DESCF:IF'TION 

r,~,r-:LE c--:!. 

AIRCRAFT HAS NOT ARRIVED AT AIRFIELD. 

AIRCF:AFT IS BEING VECTORED OR IS IN A HOLDING PATTERN. 

AIRCRAFT LANDED AND IS TAXIING TO A GATE OR A HOLDING AREA • 

AIRCRAFT IS PARKED AT THE GATE. 

AIRCRAFT IS TAXIING TO A DEPARTURE RUNWAY. 

AIRCRAFT DEPARTED AND LEFT THE SYSTEM. 

AIRCRAFT IS PUSHING BACK FROM A GATE. 

AIRCRAFT IS IN A HOLDING AREA. 

AIRCRAFT IS LEAVING A HOLDING AREA AFTER SECURING A GATE. 

(")''Y 
I,:) 



IERR=l N=Xl IEXITCN)=X2 

SUBROUTINE -- ARRIVE 
CONDITION -- Print OPtion 4. 
RE~SON -- No distance was 3Pecified from ~ne threshold to r:Jnwas ex:t 
X2 used bs aircrsft X1. 
ACTION -- The last distance in RWY EXIT DISTANCE was :Jsed. 

TOUCH-AND-GO A/C=X1 TIME GO X2 RUNWAY A~ 

SUBROUTINE -- ARRIVE 
CONDITION -- Print OPtion 1. 
REASON-- Informational. Aircraft Xl made o touch-and-~o 

time X2 on runwas X3. 
ACTION -- NONE 

ID=3 IRUN=Xl JRUN=X2 
N=X3 IATC=X4 DELAY=X5 ITEST=X6 ICLASS=X7 ITYPACITEST>~XB 

JSUB1=X9 JSUB2=X10 ISEP=X11 ASPTST=X12 ASPN=X13 DSRDSP=X14 
ACTLSP=X15 EVTMCN)=X16 TMARCITEST>=X17 

SUBROUTINE -- ATC 
CONDITION -- None. ~ 

land in~ 

REASON Informational. 
delased X5 minutes because 
on runwas X2. The tsPe of 

Aircraft 
of separation 

(class X7. 2n runwas Xl 
with aircrJft X6 (class 

seParation was indicated bs X4; i.e,, 1 

was 
XS) 
was 

arrival-arrival, 2 was deParture-arrival~ 3 was deParture-deParture, 
and 4 was arrival-deParture. X10 was the time af the evei~t. 

ACTION -- None. 

SUBTRACE ATC THE NCKSEP ARRAY IS FULL 

SUBROUTINE -- ATC 
CONDITION -- None. 
REASON There were more than 40 aircraft waitin~ to land. 
ACTION -- Simulation terminated with StoP Code 10. 

SAME PLANE AND SAME TIME MAY BE LOOPING 

SUBROUTINE -- DQNSTC 
CONDITION -- None. 
REASON A looP 
aircraft executed 50 
ACTION -- Simulation 

was detected in tAe execution of the model. An 
consecutive events without advancin~ time. 
terminated with StoP Code 11. 

94 



ALL GATES FOR THE A/C FULL A/C=X A/C SIZE=X PREFERRED GATE=X 
NE~T GATE VACANT AT X DELAY=X 

SUBROUTINE -- GATE 
CONDITION ·-- 0 rint OPtion 4. 
~EASON-- Informational. An aircraft J2S delased because all ~ates 

wer2 full, 
ACTION -- Tl1e aircraft was :ssi~ned to a holdin~ area. 

SUBTRACE GATE I=Xl '~Y2 

SUBROUTINE -- GATE 
CONDITIC0 -- Print OPtion 2. 
REASON - Informational. An aircraft was assisned to holdi~~ area X2, 
1ndexed bs X1 in the list of holdin~ areas. 
ACTION -- None. 

SUBTRACE GATE NHDCM=X1 IHDCM=X2 ••• X11 LKHDC0=X12 ••• X21 

SUBROUTINE -- GATE 
CONDITION -- Print OPtion 2. 
REASON-- Informational. An aircraft was assi~ned to a holdin~ area. 
The m~mber of holdi~s areas was Xl, of which there are a maximum of 
10. 't2 thrcu~h X11 were the indicies to the aircraft 1n e~ch holdin~ 

area -- X12 throu~h X21 were the holdin~ arsas. 
ACTION -- None. 

SUBTRACE G~TE DELAY=X DELAY.LE.O 

SUBROUTINE -- GATE 
CONDITION -- Print OPtion 4. 
REASON -- An aircraft was delased an amount of time less than or eQual 
to zero. There was a Possible inPut error. 
ACTION -- None. 

ERROR SUBROUTINE INSI HAS BEEN CALLED WITH A BAD DISTRIBUTION 
THE DISTRIBUTION IS x ••. x. 

SUBROUTINE -- INSI 
CONDITION 
REASON 
ACTION --

-- None. 
A Probabilits 
An error flas 

distribution had an error. 
was set bs subroutine INSI. 

95 



SUBTRACE MOVE CHECK FOR BLOCKING PUSHBK Xl X2 ••• X8 
I -------------·-------------------------------------

SUBROUTINE -- MOVE 

/5, w~s delased because of aircraft \6 occ~Psins link · ....... ., 
: .... ; j_ t .. i···i ····I· ···.·1·, ,, .. 

:;:- :_,. ·.:~ '··· ' .i :::-.··· .. · ...... 
:; 3nd event time X8. X1 was the index of link X2 in the ro~te table. 
t,c·rTCJf..l ········ i·-lon(·:·:. 

AUTO-DELAY Xl X2 X3 

SUBRCJUTINE -- MOVE 
CONDITION -- Print OPtion 4. 
P E (:·, ~:; Cl r-.1 {:, :i. r c P aft >< :1. r::i (·:·: 1.:::: 'd.::-: 1.".1 ::. !." .. '"· ;-:·:· 1 ·f· .:;; t 1 :i. n i.-:. ::< :? ,. !,.J h i 1 ;-:·: !· .. i··, •::-:· :n '.::. ,·:i i··:· 1 
::::ttemPted to move an ::::ircraft from one taxiwas link tc another, 1t 
found an aircraft with the same number occuPsins the link to which it 
attemPted to move the first aircraft. Repeatins a link in o taxiwas 
route freGuentls causes this error. 
i::l C T I 0 N ···· ··- N orH:·) ,. 

NEVENT PROBLEM NODE X1 PLANE X2 

~;;u BF:Ol.rf I NE ·-····· i•iC:iVE 
CONDITION -- Print OPtion 4. 
REASON Aircraft X2 was out of ranse at taxiwas link X1-
tlCT I Cll"--l ········ i··-.!ont') ., 

BLOCK-TWO WAY PATH Xl X2 X3 X4 
SUBTRACE MOVE CHECKING BLOCK LOGIC X5 X6 ••• X22 
AIRCRAFT SWITCHED DUE TO ROUTE ERROR. 

SUBROUTINE -- MOVE 
CONDITION -- Print OPtion 4. 
REASON -- An aircraft was blocked bs another aircraft. This is usualls 
caused bs an error in the taxiwas route or bs an unsPecified two-was 
:·:.·ati··,. 

If Print OPtion 5 was true, then the simulation was aborted 
with StoP Code 25. 



GA A/C=Xl ARRIVE AT GATE X2 TIME ON GATE X3 

SUBROUTINE -- MOUE 
CONDITION -- Print 

:< :::~ 'l t. !" .. :i. rn <·:·:· >< 3 ., 

!''), .... f •• ;_ .••. ,.. ·I 
'···' c· ~.· .t. ~,.,,: ' ; .I. ·.· 

SUBTRACE MOVE CHECKING THE LOGIC TO DECREASE TAKEOFF QUEUE v 

SUBROUTINE -- MOVE 
CONDITION -- Print OPtion 2. 
REASON Informational. 
,';~·, C T ::: C) (! ···· ···· i\' D n i·:·~ ., 

GA A/C=Xl TIME TAKEN OFF X2 RUNWAY X3 

SUBROUTINE -- MOVE 
CONDITION -- Print OPtion 1. 
REASON -- Informational. General aviation aircraft Xl deParted at time 
X2 from runwas X3. 
t1c·r:ruN ······- i)oni·:) ,, 

A/C=Xl ARRIVED AT HOLDING AREA X2 TIME ON HOLDING AREA X3 

SUBROUTINE -- MOVE 
CONDITION --Print OPtion 1. 
REASON -- Informational. Aircraft X1 arrived at holdins area X2 at 
t. :i. m i~~ >< :.3 -~ 

ttCT I ON ········ Noni·:). 

SUBTRACE MOVE CHECK THE HOLDING AREA Xl X2 ••• X7 

SUBROUTINE -- MOVE 
CONDITION -- Print OPtion 2. 
REASON Informational. X1 was the holdins area index, X2 the 
aircraft indexr X3 the route index• and X4 the inde;< to the aircraft's 
location Dn the route. X5 was the aircraft's current link; X6 and X7 
were the next two links Df the route. 
(~tCTIDN ······ i'··!on1:2. 



SUBTRACE MOVE NHDCM=Xl IHDCM=X2 ••• Xll LKHDCM=X12 ••• X21 

SUBROUTINE -- MOVE 
COND~T~ON -- Print OPtion 2. 
(:.~ F i'~:-t :3 CJ i-....! ··· ···· I r·i f .. D r·1n.::; t .. :i. o r·1 .:;~ 1 ... ·r 1··1 (·:-~ r ~-:-~ r .... J (·::~ r· c-:-~ >< l i ·1 c:; 1 c.i :i. r·i :=.~=; :;; r· ;:-:-:: ~;;. ·;:: ( ill.:::::=< i :n u IT: :::;; ·f· 1 () ·:· 
>< ~-~ t. I., r D u :.:.:; t··i >< l :t l..-..: (·:-:: r (·:-~ t J··1 (·:-~ :i. n c:i :i. c :i. (·:·? ·:::. o t·· + .. h (-:~ ::~ :L r· c r· .:::: ·f· t.. :i. l'"i ;···~ o :L (.i i ; .. i ::~:; .:::: r· (-:~ a ·:::. >< :l. :~:.:: 

·:: .. h r· n u ~=.=; t·1 >< ::.: :!. -:-

SUBTRACE MOVE DELAY=Xl X2 X3 X4 X5 

SUBROUTINE -- MOVE 
CONDITION -- Print OPtion 4. 
REASON -- !~formational. Aircraft X4 at time X5 was delased X1 minutes 
~ecause of ai~craft X2 with event time X3. 
t·tCT I Ot··.! ········ Non(·::., 

SUBTRACE MOVE DELAY X DELAY.LE.O 

SUBROUTINE -- MOVE 
CONDITION -- Print OPtion 4. 
REASON -- Informational. An aircraft was delased X minutes' an amount 
of tim~ less than or edual to zero. There was a possible inPut error. 
{:tCTIOt···! ········ Non•.':~ ., 

S~BTRACE OUT Xl X2 X3 X4 

SUBROUTINE -- OUT 
CONDITION -- Print OPtion 2. 
REASON -- Informational. Aircraft Xl vacated sate X3 and was on link 
X2 e>f rout.e .. X4 • 
r:':tCTION ······· Non(·::. 

SUBTRACE PAVCHK CALL PDELAY 

SUBROUTINE -- PAVCHK 
CONDITION -- Print OPtion 2. 

Informational. An aircraft was delased bs another aircraft 
on a two-wa~ Path. 
(~CTION ········ NCJn<:·~. 



SUBTRACE PAVCHK DELAY=X 
IFLAG=l I=/1 ID=X2 N=X3 K=X4 K3=X5 JB=X6 
1... !·-:.: u c c ( . .J ) :::: >::. u \ .:_:_) ::< :1. () ;. •· :· 

·:::: U f; F: CJ !...i T I j·...J E ···· ···· F' (:-; i._) c: H 1·-:~ 
CONDI~ION -- Print OPtion 2 

1-·· \/ ... , · ... • ......... _ ... 

?EASON -- Informational. An 3ircraft was delased \minutes js another 

'···''' 
~as the index of the aircraft. X4 was the number of link.s on the !·_.i_.-.Jc.···-

:, .. J.:::.':::' ,. . . .. ·. ·I· ~- ., 
,··-:::- •.til 

~oute. X6 was the next-Plus-one taxiwas link that the aircraft wou1c 
:::~cc:_.;r:.-·.::~ .·. · .... ····.• 

/\ / was the link in the two-wa~ P~th that was 

J:-.·, r:-:-: ~=-~ :i. ri r·, :i. r·, ::_:_:; t,-.J :i. t .. h .\ r:p -:-
tlCTTD1··.! ........ Non(;~.,. 

SUBTRACE PAVCHK - A/C DOES NUT STAY ON TWO-WAY PATH 
IFLAG~1 I=/1 ID=X2 N=X3 K=X4 K3=X5 JB=X6 J=X7 
~KOCC(J)=XB X9 XlO •••••• 

SUBROUTINE -- PAVCHK 
CONDITION -- Print OPtion 2. 

·· .. •t;) 
-:::·1! 1 .• 1 .-\l .. ,• 

REASON -- Informational. Xi was the index to the two-was Path. X3 was 
"1: .. h (·::· .::; 1 r c r .::; -!" .. t :i. ,.., c.i <-= >~ -:· ::< -4 t_,.; a ·::; ·t: .. ;--~ c:-: n : . .1 rH 1".:1 ;,::~ r· D ·r:· 1 :i. r·1 1--:. ::; D r·, t. 1··1 (:_~ t .. : .... : C) ··- : .. · . .: .:::: '::~ F·· ~::: t .. i"1 
Plus one. X5 Pointed ~o the location of the aircraft in the route. X6 
was the next-plus-one taxiwas link the 2ircraft would 
the link in the two-was Path that was occuPied bs 
two-~a~ Path was Printed besinnins with X9. 
(:·1CTICJN ....... None.,. 

SUBTRACE PAVCHK DELAY X DELAY.LE.O 

SUBROUTINE -- PAVCHK 
CONDITION -- Print OPtion 4. 

DCC~l . .I;;:.·'.::' ,~ 
\,i ···.! 
...... ... ). ..• :.:;;:·::: . 

REASON -- An aircraft was delased X minutes, an amount of t1me less 
than or eoual to zero. There was a Possible inPut error. 
t!CT I ON ........ r-'on(·:~ .,. 

SUBTRACE PDELAY DELAY X DELAY.LE.O 

SUBROUTINE -- PDELAY 
CONDITION -- Print OPtion 4. 
REASON An aircraft was delased X minutes' an amount of time less 
than or eoual to zero. There was a Possible inPut error. 
t1CT I DN ........ Non(-?, 



SUBTRACE PDELAY N=Xl DELAY=X2 

SUBROUTINE -- PDELAY 
; :: C) ( .. 1 I:l I ·r J CJ t···l .... .... e r· :i. ;··, t 0 F· t. :i. u l""i ::~ .,. 

~EASON -- Aircraft /1 ~as delased /2 minutes. The ael3s was ~re3ter 
than or equal to 6 minutes. If the delas was ~reater than or equal to 
10 minutes; information on all current aircraft was ?rinted. 
;.:, c ·r :r u ,,i ··· ···· f-.. ! o n (·:·~ , 

GATE HOLD A/C=X1 GATE=X2 TAKEOFF RUNWAY=X3 HOLD TIME=X1 
·r T ;·.,\1::· .... \11::: 
'.:.: 11 ••• ···• .. -· ..... J 

SUBROUTINE -- PUSHBK 
. C;:) 1--1 D I T I D N ·· ···· F:· r i. r-, t. 0 r·' ·!:. :i. c n ;.:~ ,. 
~EASON-- :nformatiunal. Aircraft Xl1 at ~ate X2 w1tn tak~o:r runwas 
X3, was held X4 minutes at time X5. 
,:";CTTDN ······· NonF:~ ., 

SUBTRACE PUSCHBK CALL PDELAY N=X1 EVTM(N)=X2 K=X3 
EVTM<K)=X4 DELAY=X5 K2=X6 J=X7 TIME=X8 

SUBROUTINE -- PUSHBK 
CONDITION -- Print 0Pt\on 2. 
~EASON-- Informational. Aircraft Xl with event time X2 
;n i '"': .. it •:·:~ <;; .::; t.. t. :i. 111 (·:~ >< D v ~J ':i .:;; :i. r c Y' a"!"' t, >< ::::; '·····' i t .. h (·:·~ o...; (:~ n t t. :i. m (·:·~ >< .,:} ... 
,:>,CTTD!"--.! ·······Non;'~'., 

', ... _,.. . ..... _,•:::-:;;. 

SUDTRACE PUSHBK STOP EXECUTION CHECKING ITS LDGIC i)=Xl K2=X2 
ITRECK2l=X3 NHDCM=X4 IHDCM=X5 LKHDCH=X6 

SUBROUTINE -- PUSHBK 
CONDITION -- Print DPtion 4. 
REASON -- An error condition was detected. An aircraft left a holdin~ 
area but the first link of its route was not a holdin~ area. 
ACTION -- Model execution terminated. 

SUBTRACE PUSHBK CHECKING PUSHBACK INTO A TWO-WAY SECTION 

SUBROUTINE -- PUSHBK 
CONDITION -- Print OPtion 2. 
REASON Informational. 
i:~lCl JON ········ !"--!on<:~. 
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SUBTRACE PUSHBK STOP EXECUTION CHECKING VACATE HOLDING AREA 

SUBROUTINE -- PUSHBK 
CONDITION -- P~int OPtion 2. 

An error was detec~ed ~hen an aircraft 

SUBTRACE PUSHBK DEL~Y=X DELAY.LE.0 

3UBRDUTINE -- PUSHBK 
CONDiliON -- Print OPtion 4. 

......... ··~ ···. 
·.::·I'';.":::-.;. 

REASON -- An aircraft was delased X minutes' an amount of time less 
t .. I-,.::} 1""1 o ·f·· ,.:-~ c-:~ 1 . .1 ..:;} ]. t .. D :~-:~F.·: r .. D -:· T h <-":: r (·:-: :..·.J.:::: ;::. .3 :::.·C):::.:::. :i. ~:J 1 (·:-~ i r·l :::.· 1 .• 1 t.. r:-:-: r· r· D r· ·=· 

RUNWAY CHANGE A/C=Xl OLD RWY=X2 NEW RWY=X3 TIME=X4 

SUBROUTINE -- ROUTE 
CONDITION -- Print OPtion 2. 
REASON -- Informational. The runwas assisnment 
chansed from X2 to X3, at time X4. 
{:·, C T I (J i-....! ···· ···• i"'-! o n (~) ,. 

ROUTE ERROR Xl X2 X3 X4 

SUBROUTINE -- ROUTE 
CONDITION -- None. 

·i:·- ........ .. 
I ' .. J I t.i""iF2 

REASON A route Soins from X2 to X3 was not found for 
If X2 was a valid orisin and X3 a valid destination? 
missins from the inPut. 
ACTION -- Model execution terminated. 

-:;;. 

SUBTRACE RUNCRS N=Xl ISUB=X2 NRNWX<ISUB>=X3 IRUNXCISUB>=X4 
A/C IS CROSSING ACTIVE RUNWAY 

SUBROUTINE -- RUNCRS 
CONDITION -- Print OPtion 2. 

r· o u t. f·:-:: 

REASON Informational. Aircraft Xi crossed an active runwas. 
r~CTICJI',! ········ r-!Dn(·:). 

:1.0:1. 

><:!. ·:· 
:..-.;.;;::·:::. 



SUBTRACE RUNCRS DELAY=Xi A/C N=X2 TIME=X3 RUNWAY=X4 
C20SSING ISUB=X5 

SUBROUTINE -- RUNCRS 
:.::: D i'·) I) I T I () (.J ···· ···· r:· r :i. n t.. 0 :-·: .. t. :i. D l""i :::.: -:· 

T ;··, ·f D r Iii .3 t. :i. D n ~::: 1 ... r:~ i r· c~ T' a ·;:· -!:.. :.=< ::.:.: l .. ·J .:;) ~==· r:.i ~"::~ 1 a '::~ (·:-: f.".i >< :l. IT; :i. ;··i : .. i -~·-· .:-:·) ·:::. .:::: ·!:.. t .. ·:. !J; (-:-:· 

/3; the 3ircraft was waitin~ to cross runwas \4, 

SUBROUTINE -- SCHED 
CONDITION -- None • 

.l. :::. t, F:: r !" .. han t:··1 E~ .::~nc.i :i. !"1 :=.:{ t .. :i.m(·;) o ·f th("J ·::; :i. mul;:; t. :i. on .. 
ACTION -- Model execution terminated with StoP Code 103. 

SCHEDULE AIRLINE NAME IS NOT IN TABLE 

SUBROUTINE -- SCHED 
CONDITION -- None. 
REASON -- A fli~ht was scheduled (inPut) with an airline code that was 
not defined in the 'list of a1rl1ne names. The airline name was 
Probabls tsPed incorrectls. 
ACTION -- Model execution terminated with StoP Code 23. 

TOTAL DEPT QUEUE=Xi AT TIME=X2 ON DEPT RUNWAY=X3 

SUBROUTINE -- TAKEOFF 
CONDITION -- Print OPtion 4. 
F.: E t1 ~:; 0 t··.! 
(:1CTION ........ 

Infortnat .. :i.DnaJ.., 
NC)i"'(·~. 

DEPARTURE REASSIGNMENT A/C=Xl OLD RWY=X2 NEW RWY=X3 
TihE====X4 

SUBROUTINE -- ADDMD 
CONDITION -- None. 
REASON InformatiDnal. DeParture aircraft Xl was reassi~ned from 
runwas X2 to X3 at time X4. 
('lCTION Non(:~. 



REASSIGNED ARRIVAL 

SUBROUTINE -- REASGN 
c c; j·) ):) I ·r I (] (.! ... .... >-.! D r·l (·:·:; ;,. 
F~ :::: (:; :::: D f· .. ! I l""i ·f· D r·1n a ·1: •• :i. D n .::;.1 -~ (:in .3 ::. r· ::::· r .:;;: f· t.. ! .. ·.J .:::: ·:::. ·; .. (·:-: .;;;; ~::. ·:::. :i. ::_:_:; n (·:-:: f.":i ·:: .. D ... r::i :i. ·f:· .(."· ,~-:-: ·1·· (·:-:·!''it .. 
·:··., .. :nt--.l.'3':J ., 

,::,c::T I :J(\1 ······· f·.!cr-,r:::: •. 

ARRIVAL FIX RUNWAY REASSIGNMENT A/C=X1 OLD RWY=X2 
OLD FIX=X3 NEW RWY=X4 NEW FIX=X5 

SUBROUTINE -- FIXRES 
CONDITION -- None. 
"REASON Informational. 
r u n 1_ ..• _: ~::: ':::~ 

REASSIGNED AC STOS X 

,;~r'r:i.'·..-'al 

runwa·::,: 

SUBROUTINE -- DVRTSS 
CONDITION ·-- Print OPtion 2. 

···.•·:::· :::· 

REASON Infcrmational. An aircraft was reassi~ned to ~ different 
runwaY bs the SIDE-TO-~IDE feature • 
. ~iCTIClN ··-···· j',!DnE• ., 

:1.03 
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APPENDIX D -- ADSIM STOP CODES 

When the simulation stoPs because of 2n error condition~ the followins 
~essase is Printed: 

ADSIM STOP CODE - v 

where X is a numerical value. 

See the descriPtions below for each of the stoP codes. 
5top codes are Preceded bs messases indicatins the error conditionr 
~ut ~his is not alwass the case. 

~:;Tor:· CDDE 

lO 

:l.:l. 

!.·.:.:-· 

::.::1. 

'')'*;:,.' 
, .. ; •• -•• ,1 

."')1. 
, ....... 1 

DE~:::CF< I PT I CJf'.l 

There was an internal arras overflow in subroutine 
More than 40 aircraft seParations were reGuired. 

An error was detected in subroutine DGNSTC. 
An aircraft executed 50 consecutive 
events without time advancins. Most likels, 
there was a looPins error. 

An error was detected in subroutine PUSHBK. 

/\ ..... j''· 
!''I l '··•' ·· 

An ai~craft left a holdinS area and followed a route 
which did not have the holdin~ area as the first link, 

An error was detected in subroutine SCHED. 
An arrival did not have s Preferred hold1nS 2rea. 
No error messase was Printed. 

inPut was reached and there w2s 
fatal error in the inPut data. 

..••• f. 
:::· '··· 

A route for an aircraft between two Points was not 
in the route inPut CTAXIWAY ROUTES), 

An error was detected in subroutine SCHED. An 
airline code was not defined in AIRLINE NAMES. 

The "PRINT INPUT ONLY" oPtion was used. 

An error was detected in subroutine MOVE. 
An aircraft blocked another aircraft on a two-was 
Path and Print OPtion 5 was t~ue. 

There was a route arras ~verflow in subroutine 
READER. TAXIWAY ROUTES exceeded its Preset limit. 



3:1. 

-··i ,..., ... ,. ..•.• 

46 

1:::r) 
•.,),·.:. 

:!.0:1. 

:1. () :~:: 

:1.04 

:::.~()4 

:1.000 

An error was detected in subroutine GATE. 
An aircraft's Preferred holdins area was ~ot defined 
In HOLDING AREAS. No error messase was Printed. 

An ?rror was detected in subroutine GATE • 
There was a Possible error in RWY EXIT SELECTION 
Probabilities. No error messase was Printed. 

~n error was detected bs ~ubroutine ATC in 
RWY EXIT SELECTION Probabilities or RWY EXIT 

No error messase was Printed. 

An error was detected bs subroutine ATC in 
the RWY EXIT SELECTION ?robabilities. No error 
messa~e was Printed. 

There was 3n arrival seGuence table overflow In 
~:; 1 .1 1".:1 rout .. :i. r·1 (·:·' ,·.:l D :0 l·i fi ., ·r 1··1 (·:·! r· ::·:·:· :.,.J (·:·! r ':·:·: :r1 C) r (·:·:· :· .. 1···~.;;; r-1 '::- c· .:;;: :i. ;·· ' .. : ;· .;; ·f t. 
waitin~ to land on the Preferred runwas. 

There was an arrival seGuence table overflow In 
subroutine ADDMD. There were more than 99 aircraft 
I,.Ja:i.t:i.n~.:~ t .. o lanci Cln t .. h•::·: altr::·!T'natf!! runt.-.~a·~::!o 

There was a deParture seGuence table overflow In 
subroutine AD:OMD. There were more than 99 aircraft 
waitin~ to takeoff on a runwas. 

There was an arras overflow in subroutine RUNCRS. 
;-::1 n ,;, :i. r c r a ·f· t.. c r o ·;:;. ·:::. (·:: d m o r (~: t .. h a n t .. i···; r C·! (·::, .::;: c t.. :. · i ;:.:.; r u r·; 1,.._; a ':::! ·::;. 

while taxiin~ in. 

There was an arras overflow in subrout1ne RUNCRS, 
t1 n .:;:: i r· c r· .;::: t·· t.. c r o ·:::. ·:::- (:.-~ t.:i !TI o r· ;:-:-: t .. h.::; r1 t .. ;--, r- c-: t::-~ .:;;: c ·l: .. :i. , __ ... (:.-: r·:_.J r-r : .. ·.J .:::: ':::~ ·::: 

while taxiin~ out. 

An error was detected in subroutine SCHED. 
arrival's threshold time was ~reater 
than the start time of the simulation. 

An error was detected in subroutine SCHED. 
A deParture's roll time was ~reater than the stoP time 
of the simulation. No error messase was Printed. 

An error was detected in subroutine SCHED. An 
arrival's time at the Sate was Sreater than the 
simulation stoP time. No error messa~e was Printed. 

An error was detected in subroutine SCHEI:J. A 
deParture's Push-back time was Sreater than the 
simulation stoP time. 

More than :1.000 errors were detected in the inPut. 

:1.06 



APPENDIX E 

ADSIM JCL AND FILE DESCRIPTIONS 

FOR THE HONEYWELL SERIES 60 <LEVEL 66) COMPUTER SYSTEM 
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APPENDIX E -- ADSIM JCL AND FILE DESCRIPTIONS 

ADSIM is installed on the Honeswell 
Technical Center. APPendix E describes 
analYsts execute the model. 

ComPuter 
hcJw the 

SYstem at the FAA 
Technical Center 

To reduce the amount of core memorY reGuired by the model, ADSIM was 
divided into two FORTRAN Pro•rams and several intermediate sorts. The 
first Pro•ram <the Simulation Module) reads the inPut data, performs 
the simulation, and writes the detailed results to several 
intermediate outPut files. Those files are sorted and read bs the 
second Pro•ram <the Avera~in~ Module), which Produces the ADSIM outPut 
rePorts. 

The HoneYwell version of ADSIM oPerates on a HoneYwell Series 60 
- <Level 66) central Processin~ unit, with a minimum of 140K (thousand) 

decimal words of available memory, adeGuate direct access storase for 
the inPut files and the work files' and a nine track taPe drive to 
read the Honeywell release taPe. 

The followin~ software was used at the Technical Center: 

* GCOS-3 0Peratins SYstem 4JS2 
* TSS <Timesharing SYstem) 
* FORTRAN 4.0 ComPiler 
* SORT/MERGE 

Listed below is the JCL <Job £ontrol Lan~ua~e) to comPile the source 
code Sima_llation Module ( /MODEL/SRCSMRH5) into the ob,Ject modul c-:~ 
C/MODEL/OBJSMRH5). 

0020$ IDENT 086-400-100,ACT310-RH 
0030$ OPTION FORTRAN 
0040$ FORTRAN DECK,MAP,XREF 
0050$ LIMITS ,,,P40000 
0060$$SELECT<086-400-100/MODEL/SRCSMRH5:M> 
0065$ PRMFL C*'W'S,086-400-100/MODEL/OBJSMRH5 
0070$ ENDJOB 

The JCL to comPile the source code Averasins Module C/MODEL/SRCAVRH3) 
into the obJect module (/MODEL/OBJAVRH3) is shown below. 

0020$ !DENT 086-400-100,ACT310-RH 
0030$ OPTION FORTRAN 
0040$ FORTRAN DECK,MAP,XREF 
0050$ LIMITS ,,,P40000 
0060$$SELECTC086-400-100/MODEL/SRCAVRH3:M) 
0065$ PRMFL C*'W'S,086-400-100/MODEL/OBJAVRH3 
0070$ ENDJOB 
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Fi~ure E-1 lists the samPle control cards for executins ADSIM on the 
Hone~well ComPuter s~stem at the Technical Center; comments are 
Provided within Guotation marks. There are two inPut files -- 05 and 
09. UTL2 coPies the aircraft schedule (/JFK-DATA/MODEL/TSMPDOCU) into 
File 09 and the remainins inPut into the SYSIN File 05. The uo5" 
inPuts in the examPle are stored in several disk files b~ their 
losical data t~Pes -- links, routes, basic airPort data, confisuration 
dePendent data, aircraft seParations' and individual experimental 
data. There are six SYSOUT Files -- 06' 07, 26, 27, 28, and 29 
which are directed to a hish SPeed Printer. File 06 contains the bulk 
of the outPut and File 07 has the debus data. Files 
the Taxiwa~ Queue Statistics RePort while Files 28 
RunwaY Queue Statistics. The rest of the files are 
files -- whether seGuential or random, formatted or 
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26 and 27 Provide 
and 29 contain the 
intermediate work 
unformatted. 



20$ 
30$ 
0031CC 
40$ 
60$ 
60$ 
50$ 
80$ 
90$ 
110$ 
100$ 
130$ 
140$ 
150FDEF 
170FDEF 
190F'ROC 
190F'ROC 
240PROC 
220PROC 
230PROC 
250F'ROC 
270F'ROC 
280F'ROC 
280F'ROC 
380$ 
390$ 
400$ 
410$-
420$ 
422$ 
430$ 
440$ 
450$ 
460$ 
470$ 
480$ 
490$ 
500$ 
510$ 
520$ 
530$ 
540$ 
550$ 
560$ 
570$ 
580$ 
590$ 
600 
610 
620 
630 
640 

!DENT 086-400-100rACT310-RH 
MSG3 061383/1900 

086-400-100/JFK-DATA,DEVICE/450PK,DF'066/ 
UTL2 
PRMFL LK,R,s,os6-400--100/JFK-DATA/MODEL/LINKS-1 "InPuts• 
PRMFL RT'R'S,086-400-100/JFK-DATA/MODEL/RTE-1FLW 
F'RMFL BS,RrSr086-400-100/JFK-DATA/MODEL/BASE-EXP 
PRMFL CF,RrSr086-400-100/JFK-DATA/MODEL/CON-1 
PRMFL SP?R,S,086-400-100/JFK-DATA/MODEL/SEPVi 

PRMFL SHrR,S,086-400-100/JFK-DATA/MODEL/TSMPDOCU 
PRMFL MX'R'S,086-400-i00/JFK-DATA/MODEL/MOD-X1M3 
FILE 05,X1S,30L 
FILE 09,X2S,30L 

LK AND RT AND BS AND CF AND SP AND SH AND MX,GFRC. 
05 AND 09,GFRC. 
MCOPY LK TO 05 1F. 
MCOF'Y RT TO 05 iF. 
MCOF'Y BS TO 05 iF. 
MCOPY CF TO 05 1F. 
MCOPY SF' TO 05 iF. 
MCOF'Y MX TO 05 iF. 
MCOF'Y SH TO 09 1F. 
CLOSE 05. REWIND 05. 
CLOSE 09. REWIND 09. 

SET /18 
OPTION FORTRAN 
SELECT 086-400-100/MODEL/OBJSMRH5•Simulation ObJect Code" 
EXECUTE '' 
LIMITS 300,140KvO,P90000 
FILE 01,U3R,50R 
FILE 04,X3S,220L 
FILE 05,X1R 
SYSOUT 07, OfW 
FILE 08rX4R,10L 
FILE 09,X2R 
FILE 10rX5Sr310L 
FILE 11rX6S,310L 
FILE 15rNULL 
FILE 16rX8R,20L 
FILE 17,X9R,20L 
FILE 19,Y1S,110L 
FILE 21rY2S,20L 
FILE 22,Y3S,80L 
FILE 24rY4Sr80L 
FILE :37rNULL 
IF /18,FIN 
GMAP NDECK 
600SM 
SORT 
FIELD 
SEQ 
ELECT 

INOUT,,29 
<W1S) 
<A1) 
1 

•start Arrival Sort• 
•sort File 10 into File 1• 

FIGURE E-1 -- SAMPLE CONTROL CARDS FOR EXECUTING ADSIM 
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,s ·_?() 

teo~!> 

.;:.·:)0~1=· 

.'':!.()<!; 
·.::··::.;o·,,; 
·.::' :::~ () ·:t; 

···.1 '-:.' .'\ d: 
.' .......... · 

·_:?(?') 
:30() 

. :::~ :L () 
H::.:_~(> 

i:l.::':.()l 

:J?Ol 

D'?O'f; 
<_:;·oo~l> 

'? :l. ()~~ 
·:.:>:.:~o ~I> 
(_;.:o :·.) () ·:J:. 

(? ·4 () ~!; 
<_~.:- ~-:.:; 0 ·:j~ 

:1.000 
:1.0:1.0 
:1.020 
:!.030 
:1. 040~1; 

:1. 0~50~1> 
:1.0.::)()~; 

:l. O'.i'O~I; 
:1.000!1> 
:I.O<?O•I> 
:1.:1.00!1> 
:t :1. :1.0~1> 
:1.:1.20!1> 
:1. :1. :,3()!1> 
:1.:1.40~~ 

:1.:1.~50 

:t :t <!lO 

(i~;;~:; I GN 
:::·II...CJ::: 
[j\ji) 

E><ECUTE 
FILE 
FIL..E 
r:·I:...E 
1 
...... , , ... ... : .... ::. 

j::·:rl...C 

FIL::;: 
FTI...E 
f31·lj(·,F' 
.:soo~:;h 

3CJF;:T 
FTEI...:O 

1:::I...E:c::·r 
(,~;;:;; TCN 
F'II...CD 
END 
EXECI . ..ITE: 
FILE 
FILE 
FILE 
FILE 
FII...L 
FII...E 
FILE 
F'Il...E 
ClMr:~f' 

c'i 0 () ~;; 11 
:::;or;:·r 
FIELD 

CLECT 

FILC[: 
END 
E><ECUTE 
L.IHIT:3 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE 
FII...E 
FILE 
DMr:':)F' 
6 o o::;t'i 
~;;oF~ T 

J()y()J 
I i\1 D u ·r y >I~ :::< ,. ;.:.: 

:::; :1. ,, t1 :1. F: :• {::. () F: 
:::; 2 ,, (, ::.:.; F: :.• {. () F: 

~3 !.=s !1 ~~~ ~:=.; 1:;,: :.r =::) () rt: 
~3 .:-:·:· ~ r::t 6 F~ :s l:· 0 F~ 
NDECI< 

·I ... 
:1. :1. y 02 

:J.Jy;({;f~ 

02:,C:I.:t~3Y :J.OOL 
:::; :t :.• 1~1 :t F~ ~ 60F( 
~:; 2 " ~~ :.:.: F: ~ .:S 0 F: 
~;) :;s '~ ,:-, ~3 F;.: !J .::·:· 0 F( 
:;;; 4 v r:!~4 F~ ~ /; 0 F: 
~;: '.'.'i ,, (; !'5 F~ " .::i 0 F~ 

NDECI< 

INOUT ,, ,, ~.'5 

( 1;.) :1. ::; ) 
( l:~l :1. ) 

04 y :1.2 
I t·-lCJUT !' >l<:t: ~ 2 

:1.0 

!:l:r. y (~:l.f( ~ 601:( 
~:;2 v ~i2F~ v !.>OF( 
~;:3 v A~H<: v 6N~ 
:34 ,, ~~4F~ v 60H 
~=>~5? f;~.')f~ v 601:~ 
~:) .. 'J ~~ r:-:i .• 5 1:;~ v c> () t=~ 
i'·lDECI'\ 

INOUTvv6 

"Start DeP3rture Sort" 
"Sort File 1:1. i0to File 0~· 

"Start Link Delas Sort" 
"Sort File 04 into File 

"Start Queue Sort" 
,t~:lo rt. F :i. 1 (·:~ 22 :i. nto F' :i.l E·) 

·! ·"~ II ... -~-.. 

1") ""1 II 
Jo.' •• • ... • 

FIGURE E-:1. -- SAMPLE CCJNTRDL. CARDS FOR EXECUTING ADSIM 
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:1. :1.'.?0 
:l.ldO 
i. l ') () 
:!. :·? () () 
1 :~·.7: :!. () 
'!. ::·.: ::.~: <> 
l ::.:.: ~·::) () ·:~:-

.1. :?eo~~ 

:!.2?0<1:-
::. .,;) () () ·:;:. 

:1. ::~::to-:~; 

• ,, ••y••y: .. 

.L .. :) .. :~· t.} 

J. :.::::4() 
:~.::;::=.;o 

:1.360 
:1.3?0 
:L3BO 
:t:-3<)() 

:L .-::}()() 

:!.4:1.0~!> 

:1. ·4:.:.:o~~· 

J ··:+ ~:5 () ·:!; 
::,.-::!·(:·:. O~J; 
:1.4 '?()<j;. 

J.:::.oo~l> 

:1. ·4·.~.:-o·:l> 

:;. :.'.'.iOU~I; 
:1. ~:5 :1. 0 

:1. :::;::; () 
:1.!:).-::)0 
:1. !7j !'5 () 
:1. ::'j(, () 
l !'5'.?() 
J.:~;Bo 

:l.!'.'i<?Ol 
:1.600~1; 

:1. 6:1. () ~t> 
:1. 620~~ 
:1. 630~~ 

:1.640~1> 

:1. Cl!7j0!1> 
:1.(;60!t> 
:l (; '.70~~ 
:1.6(:)0!1; 

FIEI...D 

EI...FC::"i' 
(:·, ~;; ~:3 I [) N 

i::· T I t::" 
I .i.1,,,1,,, 

F:· I I...E 
F:· I I...E 
FII...C 
F'II...E 
F'II...E 
FILE 
Grir~P 

.;:; 0 0 ~:; i'-i 
:3CJFT 
FIELD 
::;En 
E::L.ECT 
r::l ~:; ~:; I G r·! 
FII...CB 
END 
EXI:::Ct.JTE 
FII...E 
FILE 
FILE 
FILE 
F I 1...1::: 
FII...E 
F:· II...E 
FILE 
C)h(iF' 

.-::.oo~:;;vl 

( (..J :1. !3 ) 
( (; :1. ) 
·I 
.i. 

NDECI< 

I HOUT ,, ,, ,{; 
(1.<.1:1.3) 
({d) 

:1. 

!:; :1. ,,w.·~ l F: ~ .:::. 0 F~ 
:32, ~~:::.~F: l' 60F~ 

::;3 l' ,,·~3F~ 1 ,soF;: 
~;;; 4 ,, ;::l ·4 F: l' 6 0 F;: 
;:; !;:; Y ,:~ ~3 F~ ,, {. 0 F\: 
!:;<::., t16F: ~.:::.or< 
(IIJE'::;I< 

SOF:T INOUT,,:I.33 
FIEI...D <W:I.~:;) 

:;:;Eel < tl :1. ) 

E:I...ECT :1. 
~~~::;~:>IDN :1.9·,20 
FII...CB INOUT'**"2 
[NO 
E:>(ECUTE 
FILE :1.9~··'r':l.r;: 

FII...E 20vB6Sv:l.lOL 
FILE S:I.~A:I.Rv60R 

FILE S2,A2Rv60F: 
FILE S3,A3F:~60F: 

FILE S4vA4F:,60F: 
FILE S5vA5Rv60R 
FII...E S6vA6F:v60R 
OPTION FCJF~TF<f.lN 

" ~;;; t .. ;;; r· t. F~ I . .II"i ;,.J a':! c.:! Ut':·~ 1..1 F::· :;:; o r t .. " 
"Sort File 2~ into File 25" 

"Start Separation Delas Sort" 
"Sort File 19 into File 20" 

FIGUF:E [-:1. -- SAMPLE CDNTF:DL CAF:DS FCJF: EXECUTING ADSIM 
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SELECT 086-400-100/MODEL/OBJAVRH3 "Averasins ObJect Code" 
J ·.:.:·' () () ~~~ 
J. 7:!. () <j:. 

.1. .::' ''.::()~I; 

::. :::·.;::.o~l; 
:. ·.:···.?() :1; 
:1. ·.:.:·uo~li 

lDOO<!:. 
:!. :3:1. 0 ~1: 

tn:.:<:o~l; 

:!. (;l.<i()~j:. 

l ~:~ )' () ·:f:. 

::.;~ ·4 ,~) 0 ·t F I N ., 

EXECU"i'E 
LIMITS 100r:!.OOKrr20000P 
FILE ():l.rC:tOF< 
r:·:r1...:::: o::::,c:t::.::;: 
F:· T i ... E:: 
:::·I L. E:: 

FILE 
r:· I I...E 
F:· T I...E 
F'IL.E 
F~ I 1. .. !::. 
F'II...E 
FILE:: 

~/3 ;• B4F: 
::.;~ ~::; ~, E·: ~'5 r~ 

l ~:5 !·' z ~.:.~ !:~ ~ ::~·~ 1. .. 

·3 () ~-~ >< :::} r;~ :.: :.=s () 1... 

::;y~;;;CJ!.JT 0'?' l' OFi:U 
~;; \·' ~:; 0 l.J T ::.;~ .::;. ~·· 0 1:~ G 
<;;··/:3Dl.JT 2)' ·• DF~D 

:;;y::;c;uT ::2C ~' CJF<G 
::;y:::;ou·r :::.:(? ~·· or~G 

2470$ ENDJOB 

"Sorted Arrivals" 
"Sorted DePartures' 

II f:j I.J t. F•l..l t. F: (:':;.:-.·C) -r· ·1: .. if 

11 Cr 1..1 t .. :::.· u -!:.. r:.~ l·:·:~ ::: .. () r· t .. u 

;, D 1..1 t. ;:.:· 1 .. 1 t.. F~ (·::~ y:. () r· ·!: .. !I 

" tJ u t. ;.::· u t F: t':·: r·' D r .:: .. " 

FIGURE E-1 -- SAMPLE CONTROL CARDS FOR EXECUTING ADSIM 
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GLOSSARY 

ATC: Air Traffic Control 

cc: Card column(s) 

DEC: Decimal 

Federal Aviation Administration 

FT: Feet 

JCL: Job Control Lan~ua~e 

K: 1024 

Mr: Mile(s) 

MIN: Minute(s) 

KNOTS: Nautical miles Per hour 

NM: Nautical mile(s) 

NTIS: National Technical Information Service 

SEC: Second(s) 
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