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ADSIM is a discrete event simulation model which can be used to study
airport capacity and delay. The model calculates travel time, delay, and
flow rate data to analyze components of an airport, airport operations, and
operations 1in the adjacent airspace. This document provides the information
necessary to use the ADSIM appropriately. it describes the modeling
methodology and contains instructions .for preparing the input data,
applying the model, and interpreting the output.

Descriptors: *Ajrports; *Capacity; Air traffic; Travel time; civil
aviation; Computerized simulation; Runways; Taxing; Routes; Scheduling
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programs) ; NTISDOTFAA
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containg instractions For srerserins imeat

ared intererating the outeod.,

yrmaticn necessa
s obive model Dng meltho

11 HET0 MODELING CAPARILITI

Using A0SIM zs
cdart &

tool Por seneratins
} arr@rs can cdetermine osl e ) § ;
il bures For rurkaw snd other  Ffacilities ama ecudrmente: and
raroh and develosment sriorities. ALSIM can hel Her aohieve
Following obldectives i stucdwins

airsort =1
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ity andg Lreraft delaw.

¥ Estimate current levels of szirsort

* Tdentifw causes of delsw asssociated with orerations in the
airgsracer on the zirfieldrs armdd om bthe arron/dgate swastems,

¥ Estimate the sotentisl bhenefits of reduced sircraft delsw
throudgh alternative airv traffic control srocedures: 2irsort gse
saliciesy and fTacility develormernts.

s,

¥ Estimate current armd future relastionshiss bhelwee
demand and aircraftt delaw Lo zid Ffuture slarmminsg.

voooaidr braffic
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times For variows sedgments of
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¥ Domeosite nourly (or cuarter-nourle) Flow ra

and telaws for arrivals armd derasrlblures,
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Lo NOTE Tn pREVIDUS ADSTM USERS

ey ouheogt

The following ernancemarts Lo AlSIM imerove ke
11

img snct the overs imeleomarhation of tre model.

T

e mougros ooods seoydde dne-line sroseam

¥ Commernt cards. in
cdooumerntation,
¥ Loors have varisbhles zs limits to simelifye coding and dmerove

claocumartation.

APENUme rLo
Lral Freimie v

identificatione NS

* The actusl IR TR INE2
$Lrist imstesd  of Lhe

sharacterse

{ 3
sreviously used.

e

¥ The ALSIM dimeut 1s  schoed back 2% it is rvead and validitw
checks are condueted om eazoh irnsut value. T =20 errvor ds Founds
masasgde is wrinted directly below the cavd i error a2rd Lhe
agrroneols value iz flagged with & "$" for euick =2rror locaticon.

s

¥ An error summary indicates the number of insult errvors aznd thedir
saverity. - '

¥  The oubsut rarnrts have FErglish-like headings for 23ll data
elements.



¥ Us Lo 29 sircrsaft csm be waiting Lo arvive at or Lo desazrt From
B OTLWEY

oA different aireoraft sohedule ocsn e resd for each

X Adrcraft can takbeolff From runwae intersechions.

¥ OADEIM carm simulate more Lham 24 howues.

Lok

¥ The srinting of  dLrcdiwdci

Loy, o
i

¥ Fix-to-threshold bravel ftimer or oi

rEEs.

1.3 MODEL AND DOCUMENTATION AVATLABILITY

Lathle throush bhe

The alS5IM model and the S0SITM Use Gurdoie
Natiomnal Techrnical Informatiorn Sushtem (NTIS).

The Tollowing resorts (orderacd  Dw  dals:? spovide some Daclkgrourno
information om Lthe model ‘s develosmernt .

X CACIy INC,y —-FEDERALy "dirfiela lelsw Simulation Model (ADSIM
User’ s Guider* Qctober 19851.

] . R P .. . , n 4 .
¥ Federsl avistiorn Admimistratiorn:s "Birfiela

Model ITmelementation Irmstruction for  the Fad

1t

Hormewwell Comruater Swuwateme Sastemner 1921,

¥ Federsl aAviabion Adminmistratiorns "oy
Mociel Tmelomentatiorn Instructions for the
cne 750 Computers”

lylnar

Sertember 1981,

¥ Cally INC, ~FEIERAL s "adirfield Simulastion Model Imnslementastion
Trist r‘uuLmrmu" March 198

¥ Federal aAviatiorn Admirmdistrastio Farameters

Tulurn AT
Sustems Relating to Alreort Cawmmif“flﬁlcw' A

¥ Festy Marwiclks Mitchell "FEM %2 Co. &drfideld Simualation

Model User’'s Mamnuals® Aeril

¥ Federsl Aviation Acdministrationy *Techrnicsal Resort on Adrrort
Caracity and Delaw Studiesy® June 1974,

¥ Federal dAviatiorn administrations "Techrmicues for Delerminins
Airrort Airside Carscitwe z2ra Delawe® June 1976,
¥ Federsl aAvistion ddministrations "Rerort of the Fas Task Foroe
orn Airceraflt Serarstion Assurancer " Januarwy 1976,
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movEmants

MO T )lmH]?":ﬁ e s Flcant sircraftt
i i Tie mogel
SRR 5 Ak

i Bives
Lorousn €
rarresent of Lianks
mocal Lra : vt ocortdmasl i

racoradlng ithes  new location. Thern Lhg mo i
giroraft movemendt amdg sroduces desired ouheut
Lengthsey ftravel timesy and flow rat

ARSI 18 & discrete svent simulation model
samrLling bechmioues., Yariso! Lime inorements
FTlow mecharism., Therefoares lock Lime =zdvs
to csuse bhe next most dmminent evernt to b

e

= ',].Hy'\ i
~“to“ aloms

To  sendeve s statisticslls it reagults a
simdlated several btimes amd bhe @ results
with  their stardard deviations. The  ruami
Cmaximum of 100 is controlled by the 3
varizbilitw im bthe  irmeut dastas. Esoh o
sraelfTied ranmdom number seed so iLb i
rarticular cuwecle 4T 2E 1 TR

af mocsl
%hmuld

Usimg Momte Carlo sameling teohnicuess the model
aaw varistioms encountered i resl Life, i
rarameters are stochastic (random) arudi  musth
mormal distripution. For exams~ley arrival
Tor anwe divern sircoraft desending orm such f
silolt techmidiaue. ADSIM assisms arrival
from 2 normal distreipution
Lion srecified by Lhe user. all
=arameters sre listed below.

pgiroratt seraratiorns.

Alrcraft arrrosch sreed.

Arrival runwawy ocourEasncy Lime.
Touch=-ard-do runway occusancy Lime,
fargrture runwaw oocussnew bime,
Runwawy exit- iwaw (exilt) choice
Gate service tlmu.
Arrival lateness disbrioution,
Rurmway crossing delsw limits.
Rurnway interarrvival dawx.
Intersection takeofft.

Lirmk tramsit Lime.

These following detasils of the model logic are described later in this
rerort, .

¥ Movement of aircraft - the rrogress of an airorsaft throusn the
airfield.



* Runway and airseaes wwmraltnnu e b @i Traftic Domtreol (ATO)
sorithms  Lhst rarate s of airverasft on bhe runwsss sngd dn

airsrace and switoh srorh e

¥ o Tawiirng orevaltbionsg - e weo

¥ Gate orerstiorns - tie
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2.0 MOVEMENT OF alRCRAF

At the stert of escen reslic
ortionsl LIS TS Lie .
soheduled srrivel time over

sireratt sessrationy s srrivs]
PLIMWEY TS common assraach Fabth.
is assigrned 3 common arrroachn -
normal  distribution. For sach ;
ared fimal arrroach sreeds are checkad so  Lhet sufficient
exists onm  the common  aseroach  =ath, As an srrival

thresholdy it is assizdned sm exilt and soclatad rurw
from distributions (Dased om exit locstioms om the asirfiels
TLIFiWEY v it  huress sircraft olass. md o rurnwaw Ferstolorns ¥ tne
selected runwess exilt ds  slresde occousied.  the rmext  exit  din the

distribution is choser.

ary s

a1l
iry irter

Lermstn

> Lxmﬁ
sy bhe

4

Thea routin# to the rrefeorred sate or
arrival sita bhe  rurwsw. A Bir carrier
#ref@rr@u dgate i that #ste has infinite
@ llmit@d carscLty arna the galts
large enoust bto scoomodate bhe
2irlime wnder consideration. I o=
arrival dis routed to s holding ares unbil 3
ilable, In the case of Henersl avisbtion or
cdesisgnated bhw R T4 T the rote Lo tn@ Dasirg
infinite caraciltlw) is determined bhw Lhe exit ach s

the basing area.,

vty bhe airvor

{Ince the rowute Lo the gaste or b s sres is e .
moves  from  Llink  to limk along its route orn the sivfisld networi.
eacn lirdey the model determines whebther bthe next linmk on thm rouhe  is
availabhle. T the next linmk is slreads occusledr bthe sircraft
moved until the lirmk is vacstedy its Lravel time e re "d
amount of time the airvcralflt is delawed,. ALt each limky the model #lsc
decides 1if the next link is the first link of & two-wsw raths f 0 two-
way  rath must be olear of anw aircorsaft traveling i bthe oessosite
direction hefore Lhe sirvcraft under considerstion osn the bwo-
waw Fatt,

-

Whern +the aircraft reaches its #gates 2 gate occurancw Lime is selected
From amn emrirical distribution and is sdded to the dste arrvival Lime.
IF this revised time is grester than bLhe scheduled derarture Limer Lhe

8



arhure time Lo bLhe

derarture 1s delsued hy resebttinsg
srrival time on she mlus Lhe

e sirors

PR TE LT B
rdnution ds

1L

R

Livatl
.“Lu(@ T
rhiire PunWEs
lh e route to the oe
location ang the e

SRS En ,
rhire rurw
rhure takeoff

Wherr s dermaersl
arezs the model ] it
rations  are unstructurens
Rk RN N ESNESoF:
ation of th@ nDasing are and Lhe
the rogte to the dessrture runuwsyd.

Lo

Whenever a2 dersrture reaches idts  takeoff
checked arnd confirmed before the derariture
recessardy bhe  derarture iz delawved  bo om
between dersendent arrivaels and derartures a0 ho
srigrite over derartures,

arrivals

&

Wi L

Ly

S 0 uPH(HOPHl MIMWaYs: srrival
ﬁ‘“i'“l)v derarbure-arrivals
daecrsrture, The model maintainsg srorer

FIOCRALTES .

I eroviding the sroser seraration  beluwesen arriva sl Lie rurndsy

thresholds the model comsiders these items.

A4

¥ The reauired ATC sesarastion for the

¥ The relative arprroach seeeds of bLhe % I e  bLrai

gircraft 1%  faster tharn the leao aivorafhy Lhe recuired seriv

sergration is assured at the runwaw  threshold. I the Lrail
gircratt is  slower than the lead aircrafls the rvequlrad avviv&“
seraration is selt ue 3t the bedginninsg  of bthe  common
Fathsy the asmount of btime the Lrsil sircraft Fsl)
included in the seraraltion over bthreshold for the *IPLPnrl

X Runwaw occusancd. Only one sircraft is rermitted to ocouswe  the
rurnWay at anyg diven time.

£



The model determines the
=arbures Dased on bhe reaulred
arrvivals  asnd  derarturess e

ruUnWEs Winer sll ol lowing nx)lni:l,xlin

¥ The syreviows seriy e TLINWEY 4

¥ Sufficient ration From bhe
next  arvival an erougEh From
Lo olear bthe runmway Defore the ar

sersration from the srevious
arhure Toared the runw

i le drnter

irs of dererndent runwawsy tLhe
carture Frrivs] Ll owen Dy
LIEes =aratils

Lo ensure g
before s derarture

e

cleasved on tF

The model haes several srecils]
faature incresses arriva : o Finasl
derarbure  aueudes ho  De ol ntwu, The se G :
aveue lengtn (number of sircoraft)y at whicn bhe intersrrid
incressed by a desired rumber of mirmutes.

nlr Traffic Dombrol

5
ROAR I

L]

2.3 TAXIING OFERATIONS

Prom Link Lo
Limks,. The mocdel &
ﬁnuth@r givreraft beforse L0 moves

Tihe model
defined
T ois
anto Lhe liﬁk’

Tawiwaws on which aircralt i both directiorns are
Waw  eatihsd thew are defimed e bLhe dser snodd msw
slaces omn the asirfield, I7 sm sirveraft is RIRIRRR
Fathy the model tetermines 1 there sre olher
Wwiich maw conflict with this asiveraft. IF a2 rotenti
the aircraft for which the check 2 made )
condition mo londer existse IT an xr‘rsll
TLFWEY ¥ the model maintains ﬁTL, Froeacdur
aireraft to cross  the runwaws. Friorite Blwaws : sircraft
orerating on the runwaxdy unless the runway orossing delsw  limils
exeeeded.
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Baefora
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o From
is omoving Lows

. IT snm oaircraft am bhe ’
Fyrom the aryrival for which the check Ls rerformecd?: tihe
the arrival to comtinue on Lhe : : Tf

=atin bowsed L

;
i

leswving bhe Hate or iz
rture cles
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e Lwoskas

sy b

I+ 38 dersrture
armdd 2 oarrivwal ds
aeeusy during susn-Backs !
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Z.0 EMENTS OF AN

sTunY

ATRFORT

ot airfialad
contaln Bnw a8ived

are it

arrlicaible Lo
the model

SEE0L

Al tnoust AD0EIM casn simulate s norn-tower fenersl dSviation
Chicaego  O'Hare Internstional Airsarhs L aseslicstion is
i s lve Decause of bhe model” o L e R RTHYE
FERLL T e Theraeforas e model

airrorhs.

ced

L oewverts oo e simg
e conddltions or

ES NI RS

S marndFulasting Lhe drneat dstay wunl
axameley the dimeact of & change in
storm massing throush the areas
i srationss TLUNIWEY S i
the midole of the model »un.

L6y E

aireoart

A denersl descristion of the dirmeul o raclracd For i
is  dgdiven Dbelow. Section 4,0 desoribes in debtsil the format i whioch
these dets must be dimeut to imslement the model.

3.1 LOBISTICS

Title —=- & hrief descrirtion of the model =

e
)

¥ Ramdom rmumber seeds - sach rancom sumber
daily  everts. The mumber of rancdom rdmier
rimoer of model rersli e st bigs hhe

the results.

e hve bLimes when bne run 1 i

¥ Print ortions -~ severasl ostiorns cortrol the level of detsil of

outratys debusding statementsy ato,

¥ Adrline names ~— bthe two letter codes Tor esch sire
zircraftt scheduyle (including code "Goa* For dernersl
military airvcraft).

¥ Frocessing ortions -—  seversl ortions control the wsw inful
data are rrocessedy e.g.ry only srinting the drneat dats.

X Trurmcation limits ~—  aserlies to  tLhe Limits of +the npnormsl
distribution used i the Momte Carlo sameling techmicued it is
defined ss 8 number of standard devightions.

FAA WJIH Technical Center
O AT Rl
00093433
12



a2 ﬁlhIlPLD FHY‘TFhL CHARGOTERISTIOS

retwork - whion aof hie

Lirmbks amdg modes.

* “Hnwmw iderntifioastdarn - e riaminar of

character identifiers.

® Dersrture runwasy and Lins

rtures Arior bo bskinsg of T Fre

iy

------- i

From 2 rurne

¥ Inmtevrsection  talkeof? Lirks
25 srior bo takid
active rurwaw.

]

S RRF
L L
o oross

¥ O Runwaw  orossing
aivoraft srior to oross
Wwith clesrance tLime

¥ Runwaw exit locatiorn -—- - Lhe distance from Lhe thresholsd Lo easoh
@ity by runway.

¥ Holding sress - those sections of taxiwsws or awe e wsed for
storing srrivals awaiting 2 gate.

¥ Adrline sates ~~ the Hates belonsing bto escon sivrli;e,
. N

¥ Fixeg - =TOHCH and e rhurae iz ddentific

e
U}

¥ ALvoratt i
serarations (For 3 2T nf
arrivaly derarture-arrivale dersrture-oe
dararture serarations  For escn  ruUnwaw
PLUNWSYS

¥ Route data e Limlke  sequences far &l l
gate takeoff-roint combhinationsi =le 1l
agxit/Molding ares amd noloding zrea/sHa comtrinations,

¥ Two~waw rath data -- limk sequence fTor  those secbiorns  of
tariway used bw aircraft in either directior.

¥ Commorn  areroazch  sabtnl(s) - - lerngth of the commorn asrsroscen (hw
sircraftt class) to esch runWway.

¥ lerarture runwsy auewe control - sirveraft euseue Lengthe
TLIMWSY ) ahove which asirceraft are diverted +to a8 different
derarbure runuay.

2.
W



¥ Gate hold control - gireraft cueue lensths (he runwsw) OV E
which s#ate holds sre indibiat

® THuPPﬁrrl“?1 PhITEe et
inmtersrrid

Lo tabeotf

¥ Hunw*ﬁ Crosslrs
o TPOEE B PUMWEY 8Dove
The §ar allows the aircrs

WiLof &
to oro

.4 AIRC Rrﬂ""’ OFERATIONAL CHARACTER!

¥ Runwawy exit utilization - ciisbeinutiorn of rurwaew

oy aircraft ols

T 5
Lime sre

¥ Arrival rvunwawy oocussnoy
from threshold and arris

class,

3
.

¥ Touch-zro-=Ho0 runway ooocurancw times -~ measn arod shandasrdg
deviation asre Dy aircraft ol

¥ Derarture runway occousancy bimes ~— mean and shendard deviation
are by aircratt ol

- 4

¥ Taxi seeeds - aircraft bexiins s
Limlke angd for tnwlﬁﬁ OP@PEtiOﬁﬁo

srosro ool

¥ oAperoach seead e om@an andg s

r-.' P
R s o+ B

X Fix travel times - rmominsl travel bime T rom
Lnru%hnlu anc  from  tLhreshold  to desasrture i
¢l

¥ Latermess distribution -~ distribution of devistiorns  From
scheauled srrival Limes are aselied Lo sm sircrealft sohedule,

ety 1oed

¥ Schedule «- deltsiled } of sirvcreatt dnoluding
arrival snd dersriture Limes aiverafl ol » i
derarture runwaswss and Fixesr» ard rreferre

X Alrcraft classes -~ four classes of aircraft sve wused 33 model
inFutss, Table 1 combains an examrle of s wrossible defimition i
agircraft classes. Imn dgenervaly any definition of sircraflt cls
is rossible srovided that?

Class 1 sircraft are larger tharm olass
Class 2 aircraft are larder Lhan class
Class 3 aircraft sre larder thsasn classs




TaklLE 1

o g

ATRCRAFT CLAS

1 Heasww aivroraths a,
s Large aireralft:. o,

Small twim en

Small sdingle

HLre

da Led

3.5 AIRFIELD GEOMETRY

arlng Lhe

o rumos v

g
Limd

Lo

ATEm TerTe

Cigure 1 osrovides s samrele Linke node dis
geometry., The sirfield is divided into s seri
link lendgths are no shorter thamn the lensth of  the ]
winich  frequentls wuses the sirerort. Lick lens

200 to 400 feetd howevers sach exit iz defined

siverath st a8 time can aoouesw bhe axil.

Lirrs baw i

i
are Link

siwt i develoring an sivfield metwork.

The Tollowing motes will

single limk bheos
A sHivern bime. Howsver

X A runwsey is alwaws trested ss &
gecuried Dy only ome aircraft s
may he comrosed of several Llinls.

seearbure ormgd Lickee aslthousi ot can

X A runwaw can have only one
nhave several intersectiorn teskeoff links.

¥ A runwsw exit should mot be detfined sz 2 Labkeoff lirnk.

¥ Evern if ddermtifiable holdinsg sreas (or renally Doxesd do not
rhiwsically exist on the airrorty somse srovision showlad De  made
for them on the airfield network to simulate holding arvivals on
taviwaws., [f mo holdinst areas are srecified amd 51l fSstes  are
eeceuriedy the model terminstes execution.

¥ The user must defirne 3 link "rmode whichn  eesresents  Lhe
intersection of two tariwsus.

ot
ool



Fod& ATRLINE GATES

Whern 1o0enti §rs
srhould 1ist

L hhe
2tas FTor airoy
isgned ] 1
Deouelecds Howewvere

i i siligned Lo Lhe

.7 ROUTE DATA

Tawiwaw roudtes fTor thne airfielao simulstion  mocdel
whiich szircraft dsse bebtween bhe z
Toutes must De defined
compdinstion  andg  for : Cony
combination,. I adaitions mest
HTESS Orls  one route Detweern an orid
allowed, If wmore than ome route 18 serecl
airfieldrs the first route defined is the

>

“y

@ T

From folodins

destination =oinh s
two soints i &0

[

3.3 TWO-WAY FATH DATA

AT B

For those sectiorns of tawiwsws that zare dderntified

tihe usay must 2rter Lwo-waw sath dats For Dobth ol es

B3

Feo? ATRCRAFT SCHEDULE

The model reeuires the following foeut dats for each airor
sohedule.

arag militarw

¥ airline code or " Ffor denersl avistior
aircerafttl.

¥ Freferred holding sres.

¥ Preferred air carrier Hate or "GA" Dassing ares.
¥ Aircraft class.,

¥ Arrival time at threshnold,

¥ lersrture sush-back time.

¥ Arrival runwasw anc Fix,

¥ fNerarture runwsy anag Flx.



At air carrier airrortsy one of the best sources of demand information
is the Official Airline Guide (0AG)y: which is svailable in hard-cory
and madgnetic  tare formats. The 0AG data contains several of the dats
items listed above. lemsnd data for general aviatiomy wmilitargr snd
ather rnon-scheduled aircraft are combined with the (0AG data to srovide
inruts to ANSIM.

17
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FIGURE 1 -- SAMPLE LINK NODE DIAGRAM




4.0 RUNNING ADSIM

Fest Swee 400 GaSw Sest sase seae seie semh S04 seed cras ot sess bems eve sese

Airfield simulation studies are srimarily concerred with caracity and
delaw sroblems —-— actual or rerceived -- in the =resent or in the
future, Although ADSIM does not firmd solutions Lo sroblemsy it oan
simulate rrorosed solutioms in  order +to rFrovide Lhe amslwst with
auantitative data on which to base recommendastions. The sirfield
analusis should bpe conducted bw modeling exrerts and rersonneal
thoroughly familiar with the airrort and its oreration.

Arrendl E contains the JCL (Job Control Langusde) arid Tile

descrirtions recuired for runming ALBSIM on the Hormewwell Series &0
{Level 44) Comsuter Sustem a3t the FAA Techrnical Center,

19



.0 AbBIM INFUTH

ction describes  bthe model dreuatsd 3 bhrief discussion of eaor
s bwee s Dts Formet seecificstion: dinmstructions for bthe  orederin
Lie ineut datzy zrd 2 szmele of the model insuts.

"1
]
=

5,1 INFUT DES SCRIFTIONS

945 so0e 40ve su0e taeu seme Ssen Geve 4ese bues sese amie soes ese Siem <rea case Sees iss sese sese Ses

Title

Thiez PLth arraars st Lhe tos of everw outesult rerort. It showuld combain
3 hrief descrirstion of the simulstion —-—  the sirsort namees bhe
grreriment numbery the westher conditions: the demand levels arvd the

TIMW3EYSE usent,

Start andg Finish Times

The start time and fimish time z2re emtered usimg the 24 hour clocks
@.g.y 2330 instesad of 11:30 FM. The start time must be grezter than or
@aual to 0000 (midmight) znd the finmdish time wmust srovide ermough Lime
for all airceraft to -go  througn the swustem, [T the simulatiorn ends
pafore 211 aircraft 2re srocesseds the model lis the aircrsth
reamaining 8t the end of everw reslication. ’

Rardom Number Seeds |

Tie number of rerlicstions eausls the mumber of rsncdom noamnber seeds.
Orme should use those seeds which srocduce lonmg random mnumber owcles. A
zatisfactory cucle length derends orn the rmumber of esvercks in
simulation. For exameley the FAda Techrniczl Center Felt  the followins
geeds would =roduce 3 cucle (ome milliond long enoush for ewureriments
Wwith one thousand aircraft.

824651 91921 49011 92157 14577 10493 27001 409861 15011 43841

Truncation Limits
A limit of three starndard deviastionsy erncomssssing over 99X (meorcernt)
of a2 normal distribationr srovides satisfsctory resulls,

Frint Qetions
The srint ortions control the erinting of the oetiornal and standard
auteyt rerorts and evoke several run time ortions,

Number of Runwaygs

A maximum of six runwavs is rermitted dueing 3 model  rur. Only the
runwaws  used im the simulation must be defimed, Orne riece of concrete
with orerations in both directions must be considered as two serarate
runwassy a.g.r 31K ard 13L.



Runway Names

Tive  three oharacter runwWwas names (se.g.r JIR zod 31L) must e risiht

Justifiedg,

i

i i

The time from Fix tiresinonld e anheran L ther
11 3 Tf hotnh are srscsenhe bhe Lime Labas

dlsts ariri 2@ oOr

sracedeneed bthe sreed and

time .

are lHEnorac.

Lowing sgasn i kot

The hLaamiwas link

[

Ernter siq standsro groads and 2
towing  sreeed iz 7 the sesvernhn g
references each sreed by its ordinmsl number.

o

Airoerstt Service Times

Emnter & cumulative srobability distribution For sachh  airorsft
The dHate gervice times wWwhich arn sirvceraft swrencds a2t 3 sate bhefors
decsarting, takes into account loadinmg sna uanlosdings Puslinsg: sto.

Airoratt Arsrozsch Sreeds
Emter a3 mean and a2 standard deviation din knots  for  each aircoraft
clesg,. The speed is sameled from 2 normsl distribution.
. )
ALrorstt Latermess Distrioution

distedliortdon
time., The

Far esch arvivals the sircraft laterness
the result is sdded to the schecduled arrival .
a neggtive rumber to zcocount for earle arrival The i
crumualastive arnd 1t must be defineds evern if latesrness 1s mot a2selied.

Lo =2
&y e

oo L

Interzrrival Gag

The model #gives arrivels sriority over derarures, This insut asllows a
gar ta be inserted in the arrival secuencs when tLhe desarbure  @ueue
reaches a certazin levelr thus 2llowing desartures Lo Lakeoff,

lDesrgrtiire Runway Ococueraney Times

Enter a2 mean and 2 standard devistiorn in minugtes Tor escoh aircraft
class?y the derarture ruanwas occurancwy  time distribuatior  dis  sameled
from 2 mormal distribuation. The time for a3 #given class arrlies to 21l
PUMWSEYS .

Arrival Runwaw Occurancwy Times

Y

For each sircraft classy enter each edit-distance {(ruumber of Teelt from
the threshold to the exit) and the arrival runway  ooecursnoy btime in
seconds. The distances must he in ascendinsg order.

21



Runwss Towoh-ancd=-0o-0ccusarcw Times (Ortiomal?
Lntwv a8 mean and a2 standard deviation in mingbtes For
the Lime is sameled From 2 mormal distediboation. T

2 Hiven olass aereliss for 211 rurmwas

Frobatilistic Linmk Tranmsit Times (QOebtionsl?s

Limlkes hns
i@ hivls e

tripution for

SLWEY SR @

Erber 3 cumalative srobsbhilite oi
rat De modeled usinsg Lhe stanciard
Wwith 2 sreed code of *08" im the TAXTWAY LINKS

lerszrture Airserasce lelawes (Debionsl?
carn me el auwed, The

zar-greclfiedg mean

A rercentage of flignlbls derarting over a Fix
iz sameled from g mormal distribution with
starmdard deviastion im minutes.

5

of Dommon Aserozoh FPaths

For esach runway and sircraft clsssy grocify bthe length of the commnorn
arrrpach sath in mautical miles.

Taxiwaw lLinks
Define every taxiwaw limk im  this section. Gatesy folding  areass
ganeral aviatiorn basing arease: runwass 2axibsy runway orossingsy Laxiway
intersectionssy taPuurF Lirkesy zsndgd runwew end links are 21l considered
taxiwaw limke arnd mu:t he defimed zecordingle. With thne excestion of
gates armd holding  srease all  hamiwswy limks have 5 oo nitw of one
gireraft redgardless of the lensth of the lirmlk. Far wwamelos a  link
000 feet lomd amdgd 2 link 350 feet ok nave Lhe same one
gircraftt cargoity,. Lirdk lensths showls bhe " e Lermstbh
of the lardest aircraft that Precuently uses

Holding dress

A maxdimam of 10 holding areas carn be serecifised. FEach holdinsg sres Mo
a8 caracity of one sircrafty excert the last holding o wWwhiohn has
infinite caracitu. I a8ll dgates have infinite oay ; only a dummy
folding zres is required, MHolding aress must bhe defimed im the TAXTUaY
LINKS imsut,

Funway Exit Uistances
For each exity enter the distance from the threshold to  the LA & W
exit. ALl runway exits must bhe defimed im TAXTWAY LINEKS.

Rurmway Exit Selection

For everw runwsy and everw aircraft clagsy srecifw the srobsbility of
wsing & ragrticular exit. To ensure that an arrival & has an
avalilable emxity it the wrobabilities in descending order. When an
arrival crosses the thresholdr, the distribution is sameled erncd 2r oexit

e
Py



Le  meet
sovhoL o mrst

is milicked If that exit is occocusieds Live usrtvsll
wrmecusied exit listed. dAme runwasw exit aes i # oL hivids

e defined imn TAXIWAY LINKS,

D pcie

&  runwaw  end lird Tor
PLUNWEY NEmess de®. e hhe Fourth runwew
runway i RUNWSY  NAMES. Aall IRIRT"
TaxIWaY LINKS.

Foarhi
e ciefirmed in

.
@i

Takeoff Frobhshilite (Qetions]

[ SO ST —

marr @irersft mew taskeaf? From 2
3 aof  the PLWE @
onle for those combinstions DF

=ossible intersection Lakeoff.

Ruraw Drossing Links

far ezoh Timk  tnast

Ermter the clearazrmce time {im seconds) : 5
Firea drr bhe TaXIWAY LLIMES insct.

runway. A4ll crossing links mus

Furnway Crogssing Delsw Limits

Whern  the delswy associated wibth crossing a runway exo

leavelr 3 cam e inserted to o s2llow  bthe sirorsfh

didstrioutian

PLUTMWEY » The time dHae ig selected Ffrom 2 normal
aracified mean and standard devistion are in minul

Docuranne Times

ariwes orosses 3 runwaw: #nber bhe moomoe e
zircraft ol Lo oross hhe ruriw The

Two-waw Faths

wiodm bhoth dirvections.
that no otter

directi
ard 105

e e b

There sre certain raths on which aircraflt can |
Before an zircraft emters such a3 rathy Lhe model ernsures
agircoraft is slready om the rath moving i the or@ogi
Seocife  the =ath in both directions: e.g.» "103 104 10
103" Wnern am airceraft enters the micdl af g bwo-wsw el
does not checl the sath for sircraft moving im Lhe orrosite direction.

Taviway Queuwe Links
Enter the limk rmumbers Tfor which the Taxiwaw Queus Link
desired, IFf ro aueye links a2re seecifiedey no resort is gernsrated,

i

373

e



Airline Code Mameg

Srecify a3 two-chazracter oode for each airli;e i e simulation
sonenule, Airline coode Gt must  Dbe used FTor sy 1 ] ‘“xaann
militare aircraft,

Alrlime Date Assigrments
Ermter thne dates For ssch zirline. Sn siverstt of one airline  ocan rot

se 3 Zate Dpelons to ﬁHDtH&P Eivline.

Gate Hold Limits
If - the lensgth of the desarture susue st Lhe
avceeds bthe seecifilied levels fhe o I

tne sracified time seriod hefore

Gererzl Aviztion Rasing Aress
Ertar 2 maximum of 10 sernersl sweisztion aress. Whern sn osilro

arrives 3t 2 hasing ares 1t lesves the swstem. The model does mot
track of aircraft i the basing aresze. which is considerad  to
infinite caracitw. The ha2simng  sreass must be defined im bihe TAXTWAY
LINKS insgt.,

Time Switcon (Ortionsl)

Sracifw 2 time wheﬁ zdditions]l imegl cards maw c -
faaturey it ds wrosgible to ohange the asirsort confi
selected times of the daw.

lDergrture Runwaw Resssigrments (Detionsl:

shes s ooertasin level. sicor

Wherm the oderasrbture cusue a3t & PuUnksy P
can e rezssigmed to obther ronwsgs

Freferred Runwaee Chandges (Oebtiomnasl?

This imeut a2llows the user to chnange 211 the arrivel desartiurs
TLINTWEY S 0 the sotedyle ard simulaste ;i different sivfield
configuration without changing the scohedule, It prtial thet @11
the mew runwad names s well as the old omes be defined in e RUMASY
NAMES diresut s

Fra-~glanning Runway Switch (ODstiomsl)

Thigs irmeuat esrovides the carsbilitey of addusticng  Lthe runwaw  use
configurastion based on  the srodected arrival and dessrvburs rounway
demard withim the mext 135 mirutes.

Durnamic Runway Reassigrnment (Ostional)

>

This 3llows the user Lo dunamically resssis arrivals  and derarltures
to 8 free rurmwag if it is advantadgeous.
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From ome T TRR RSl iyl by

e}

Ermtaer Lhe mean preiaen adeyd

abiore From & novrmal o i

af olo

Famiwaw Routes

rote averye orisin snd
maw  haxi. Goarnerall e e
i arm evers dgate {ano i

Bresl i EE Y

tiy
cod

EWE TN PLHATRY &
sres Snd averw

showld be routes for thne bowing osg
heltwes

o hbwo  soints for whiich  no
simulation will halt witn an errvor concdition.

mireratt Schedule

b af e ineat

T

senedule must be o File 09: while the

The asirorsft
i oon File iy For towing orerationse: enter T

]
rurway mame znd enter Lhe destimstion in slace of Lhe

v ilng Orbions

Froces

he AL o e o
fMare sro

Y. The "COMPUTE

st CrOmHn O

ITHFLT ONL "ometlorne 1w
AOSIM. The "STOF" oetion stors il Live drmeat

P R B
(AN

CERIMNT INPLUT  OMLLY " ol don ators ADGIHM atler 16 re
srimts bthe verification rerort.

IMPUT

Tabhle 2 lists 3]l orvderi it rrovicios

#  auick  oro

1 drmewt date iftems inm slshasbelic
reference Lo ale X which svdbraes Lhe PEOE T DE D
st Tormat wrdfications Tor sach date turs all rmumeric  dtems  are
riznt  Jdustified. All header cards must start io columm 1 oand Dhe lefdl
dustifiecd. SN8IM uses onle bthe First 16 columms of  the hesder cards
arndd  dgnores  all information bewornd columm 1&. The three chsracter
runway names must be rdstht Justified.
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TaBlLE 2

GLEPHABETICALLLY SORTED LIST OF Al KEYWIRDS

TTEM Y. I

DHELAYS
ACH SREEDS
TEHLJ, DISTRIBUTION

SATED RUNWaY 53
UwN:nH NN R‘F"r"l SLENMENT
FIX thLL TIMES
GATE HOL.D L[N1T‘
G/7a BASING arkEab
HOLTING aREAS

CRE FLAMNING RUNWASY SWITOH
LT IHFUT OMLY a4
FRINT OFPTIONS i
FROE TRANS TIME, L7
RANDOM NUMBER SEENRS 4 i
RWY aRRIVAL QCCUFANCY T
RWY DEF. WFPUFHNCT TIMES
KUY END LINKS

RWY 5T
RWYE 3 (7
fy HJTlhrq fUnl aun 13
FWY LENGTHS OF COMMON APPROAGCH 1%
FWY MAMES 7
RWY T760 OCCUFANCY TIMES L&
RWY AING DELAY LIMITS a7
RWY XING LIMNKS 28
REY XTING QUCUPRANCY S
RUYE MO, OF &
STDE TO SIDE BALAMCING A0
STOF A4
TAREQFF FPROBARBILITY

TARE-QOFF SWITCH

TAKIWAY LINKS

TAXTWAY QUEUE LINKS

TaXIwWway ROUTES ‘

TAXIWAY SFEEDS (SEVEN STANDaARD SPEEDS?
TAXIWAY TWO-WAY

TIME SWITCH J
TIMES{START »FINTSH)D 2
TITLE 1
TRUNCATION LIMITS L
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Taplle 3 (Conmtinuead)

TG I A W
from roll
cihmal mautd

e,
e

Por or From

{rdeertmeal

¥
e I...'

f

a4l -48 Time {decimsl mirdgtes) From i
Lo thresnold or From roll to Fi

todlme

$od s

1l

10 Aiveraft Service 1 117
Time

TIMES®

ass alo

; l IR
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fAircraft
Mumber of
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time?
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* oo signifies card columr.
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TARLE 3 {(Continued?
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TAXTWAY LINKS

TAXIWAY LINKS FOR JFK CON-1
1 1 0.01
2 1 0.01
3 1 0,01
4 1 0,01
5 1 0.01
é 1 0.01
7 1 0.01
8 1 0.01
9 1 0.01
10 1 0,01
300 0.01
301 0.01
302 0.01
303 0,01
304 0.01
305 0.01
306 0.01
307 0.01
308 0.01
309 0.01
490 314.5
691 360,73
692 384,9
693 | 308.0
694 307.5
695 307.5
696 307.5
697 319.8
698 319.8
699 505.4
TAXIWAY ROUTES
35 ROUTE = 1
517 239 240 241 242 243 244
348 191 346 188 187 184 183
36 ROUTE = 2
517 239 240 241 242 243 244
348 191 346 188 187 184 183
33 ROUTE = 3
517 239 240 241 242 243 244
348 191 346 188 187 184 183

SFIX=
316 218
182 181

SFIX=
316 218
182 181

SFIX=
3146 218
182 181

7

/ -

2

2

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

RS EFIX=
217 2146 215
178 177 345
RS EFIX=
217 216 215
178 177 345
RS EFIX= T
217 216 215

179 332 180

FIGURE 2

350

START OF

SLINK=
213 212
165 1

SLINK:
213 212
175 2

SLINK=
213 212

SAMFLE INFUT

05" FILE
517 ELINRK= 1
349 211 210 209
917 ELINR= 2
349 211 210 209
517  ELINK= 3
349 211 210 209

DATA WITH EXFLANATORY NOTES



K&

29
917
348

25
G917
348

ROUTE = 4
241 242 243 244
1488 187 185 333

ROUTE = 9
241 242 243 244
190 5

SF IX=
316 218
1864 4

SFIX=
316 218

239
121

240
344

239
199

240
334

ROUTE = 159
302 523 524 317
548 549 S50 551
663 662 305 639

ROUTE = 160
525 526 318 260

322 504 450 649

49
41
544
866
-43
44
551
639
TITLE
JFK EXF X DEMANDI=XX SEP=XXXXX FLOW=A

RANDOM NUMBER SEEDS

SFIX=
264 339
343 297
640 432

SF I X:=
340 249
648 651

382
342
645

381
547
6464
374
343
640

303
297
432

RS

217

K

217

041
257
322

044
270

652

EF T X

2186 215

EFIX=
216 215

EFIX=
258 267
504 650

EF IX=
272 341
653 654

T4
350

GLINK:=
214 213 212
TS

350

SLINK:=

213 212

214

A2
268
649

SLINK=
269 270
651 452

340
648

A2
283

659

SLINK:=
546 342
bbb 665

284
306

517
349

S17
349

41
272

653

44
547
664

RWYS=FRESENT SCHED=XX RTE=XXX

10
82651 21921 69011 2157 14577
FRINT OFTIONS
FFFFFFFFTF
RWY XING OCCUPANCY TIMES
20 20 20 20
RWY DEF, OCCUFANCY TIMES
1 32.0 4.0
2 39,0 4,0
3 34,0 4,0
-4 34.0 4,0
HOLDING AREAS
79
TAXIWAY SKEEDS (SEVEN STANDARD SFEEDS)
5.00 10.00 15.00 20,00 25,00
AIRLINE NAMES
20
AA AC I n2 n3
FS Fé I1 12 13
AIRLINE GATES
AA i
b
At i
4
Il 1
14
n2 1
3
n3 1
232
4 1

104923

30.00

D4
14

-
-

Pl

27001 409461

5.00

Fa

(81"

FIGURE 2

15011

F3
TW

EL INK:=
211 210

ELINK=
211 210

ELITNK==
341 283

654 655

ELINK=
548 549
663 662

Fa
GA

(Contirnted)

209

"
3

209

432
284
306

432
550

305

634661
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ow

TWw

GA

A/C

A/C

A/C

G/7A

1
32
1
34
1
44
1
37
1
35
2
20 a1
3
17 18 20
1
16
1
9 -
1
7
1
11
1
2
1
12
~1
1
SERVICE TIMES SOURCE FHM
1 5
0.07 25.0 0.11 30.0 0.51 35,0 0.460 38.0 1.00 55,0
2 3
0,47,  25.0 0.40 30.0 1.00 50,0
3 5
0.40 15.0 0.47 20,0 0.54 25,0 0,80 30,0 1.00 35,0
-4 4
0,40 10.0 0.80 15.0 0.90 20,0 1,00 25,0
LATENESS DISTRIBUTION SOURCE  FMM
9
0.00 -30,0 001 -15,0 0,12 ~1,00 0.40 1,00 0.55 5,00
0.70 10,00 0.78  15.00 0.89 30,00 1.00  40.00
APFROACH SPEENS SOURCE  FMM
1 140.0 10,0
2 130.0 10.0
3 120,0 10,0
-4 120.0 10,0
FASING AREAS
1
1

TRUNCATION LIMITS

3.0 3.0

FIGURE 2 (Continued)
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TIMES(STARTFINISH)

0
RWYS

RWY NAMES

0 00
NO.

e

31k

OF

26 0

31

RWY END LINKS

421

43

RWY XING LINKS
RUNWAY CROSSING LINKS FOR JFK CONFIGURATION 1
31R

31R
31K
31R
31R
J1R
31R
31R
31R
J1R
31L
31
~31L.

523
924
o918
519
248
929
927
528
529
526
536
537
608

37
37
41
41
18
18
21

RWY LENGTHS OF COMMON AFFROACH

31k
J1R
J1R
J1R
3L
1L
J1L
-31L

RWY INTERARRIVAL
1

RWY EXIT SELECTION

(4}
&

= ODOWDMNN-

]
1

rJ

4}

m
ro

-4
534

31
0.9
31
0.9
31
0.6
31
1.0
31
0.4
31
0.5
31
005
31
1.0

0
L.
2
33
33
37
37
146
16
19
i9
26
26
15
15
15
1 6.0
2 6.0
3 3.0
4 2.0
1 6.0
2 6.0
3 3.0
4 2,0
GAF
R 4
3 524
R 3
9 5922
R 2
1 926
R 1
0
L 3
7 532
L 3
7 534
i 2
0 534
L 1
0

RWY EXIT DISTANCES

40 40 40
40 40 40
44 44 42
44 44 42
19° 19 25
19 19 25
22 22 27
22 22 27
31 31 34
31 31 34
17 17 24
17 17 24
17 17 24

0.30

SOURCE FMM

517 0.06

526 0.05

534 0.16

532 0.10
SOURCE FMM

43 47 20
43 47 20
46 48 20
46 48 20
26 31 20
26 31 20
29 34 20
29 34 20
36 42 20
36 42 - 20
25 29 20
25 29 20
25 29 20
524 0.04
FIGURE 2

20
20
20
20
20
20
20
20
20

20
20
20
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20
20

20
20
20
20
20

20

20
20



Ly

-

302
4
317
4
303
4
318
7
316
7
300
3
345
-3
165

?

526

532

3768
7435

SOURCE FMM

6480

5470

5470

5470

. CREATED

G35 1817 528 2440
533 59504 522 6631
RWY ARRIVAL. OCCUFANCY TIMES
1 7
5380 47 .0 5470 51,0
8740 70.0 24630 70.0
2 b
4170 40.0 5380 50.0
7240 65.0
3 3
4170 50.0 5380 51.0
~4 3
4170 50.0 5380 51.0
TAXIWAY TWO-WAY
4
523 524 317
524 523 302
525 526 318
526 525 303
244 243 242 519 518 300
518 519 242 243 244 316
159 165
159 345
FIX TRAVEL TIMES
1, J1R 1 31.5
1 J1R 2 31.5
1 31R 3 31.5
1 J1R 4 31.5
1 31l 1 31.5
1 J1L 2 31.5
1 31l 3 31.5
1 31l 4 31.5
2 31R 1 34,5
2 31R 2 34.5
2 31R 3 34.5
2 31R 4 34.5
2 31L 1 34.5
2 J1L 2 34,5
2 31L 3 34.5
2 311 4 34,5
3 31R 1 36.0
3 J1IR 2 34.0
3 J1R 3 36.0
3 31k 4 36,0

180.0
-180,0
180.0
180.0
180.0
180.0
180.0
180.0
180.0
180.0
180.0
180.0
180.0
180.0
180.0
180.0
1946, 4
196.4
180.0
180,0

60,0

1-24-83

534 4059
517 8824

6800 65,0

6480 60.0

BRY RJH

FIGURE 2

9181

(Contirued) -
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3 31
3 31l
3 311
3 J1L
4 31R
4 J1iR
4 J1iR
] JIR
4 3iL
4 31l
4 31l
-4 31L
A/C SEFARATIONS
JFK SEFARATIONS
L.OF LCL
A 1
A 1
A 1
A 1
A 2
A 2
A 2
A 2
A 3
A 3
A 3
A 3
A 4
A 4
A 4
A 4
n 1
o 1
n 1
I 1
o 2
n 2
Iy 2
D 2
It 3
I 3
n 3
It 3
n 4
It 4
I 4
I 4
n 1
n 1
n 1
n 1
2

SR D WY DN -

36.0
36.0
36.0
36.0
24,0
24.0
24.0
2400
24.0
24.0
24.0
24,0

196.4
196.4
180.0
180.0
180.0
180.0
180.0
180.0
180.0
180.0
180.0
180.0

FRESENT DAY RWYS 31R+31L

LRW

CCOCOCTOOCCOOOLCOOOOTOLCCTOOCLCOCOOCOCOCCCCO

LFX

CCCOTOOOOCTOCOOCOCCOCOCCOOOOCOCOCO

TOF

1>'.D'.D'.D'.D'.D:')DDDDDADDDDDDDDDDDDDDDD1>'.:>1>'.D

SOURCE FMM FANYNJ

-i

P S RN SRR RN AN N AR KR R S AR AN N XN AR A W AR LN

-

=
COCTCOTTCOCTOTOCOOOCTOOCCOCOOOOTOOTCOOOOoCCOOSCA

&

FIGURE 2

TFX

)

SCOCOCOCCOCOTTOTLTLOTOTCTOOTOCOOT OO LT OO COOOOOCTC

MEAN
3.90
4,70
4,60
5.50
3.10
3.00
2.90
3,70
3.10
3.00
2.90
3.70
3.10
3.00
2.90
2.90
1.80
1.60
1.50
1.5%0
1.80
1.60
1.50
1.50
1.40
1.50
1,40
1.40
1.60
1.50
1.40
1.40
1.%0
2,00
2,00
2,00
1,00

(Continued)

SIGH
0.70
0,65
0.60
0.60
0.70
0.65
0.60
0.60
0.70
0.65
0.60
0.60
0.70
0.6%5
0.60
0,60
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0,05
0.0%
0.05
0.05
0.05
0.05
0.20
0.20
0.20
0.20
0.20
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1]
I
D
I
It
D
L
I
I
| O
n -4

DEDULWHWWIPIE

TITLE

JFK EXF-1 18100-26100

TIMES(START»FINISH)
18 00 26 00
TAXIWAY QUEUE LINKS

182 203 217

SIDE TO SIDE RALANCING
~31L 31R 10.0
GATE HOLD L IMITS
10
10
A/C SCHEDULE
COMFUTE
STOF

A/C SCHELULE CARD IN "05°

GA ?9 1
64 29 1
1§} 99 14
I1 99 17
n2 ?9 3
I1 ?9 18
GA 9?9 1
GA ?9 1
I ?9 14
GA ?9 1
ni 99 14
GA ?9 1
14 99 7
GA 99 1
GA kA4 1

b ek ek b b ek b ek pedk ek b ek ek ek ek

COCCOOCSSOO

OO O CCCTOCT

J1Rt31L

229

2,00
2,00

O DLDREDIONDEIIE WD D

COOCTCOCOOCOOCOOCOOC

n
)1
I
(]
n
I
b
I
o
It
1]

B W DL = D ik

82 DEMAND

COOOCOCTCOTOOCOTOOL

20

FILE TRIGGERS READING OF

é
17
45
45
90

0
20
31
95

3
15
30
45
10
18

¢}
0

COCTCCCCCC

ENI' O

START GF *09

‘09* FILE

0
0
0
0
0
0
0
0
0
0

FIGURE 2

COoOOCCCOOCO

0

0

F

COOCOCTCOCOOCOCCO

1.00
1.00
0.83
1.00
1.00
1.00
0.83
0.83
0.75
0.75
0.58

05" FILE

0.20
0.20
0.20
0.20
0.2

0.20
0.2

0,20
0.20
0.20
0.20

FILE (SCHEDULE)

31l
31L
31l
310
31l
31l
31t
31
31l
31L.
31l
31l
31L
31L
J1L

(Contirnued)
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402 29

603 $17 239 240 241 242 243 244 316 218 217 216 215 350 214 213 212 349 211 210 209
4604 348 191 3446 188 187 1685 333 186 4

405 25

606 517 239 240 241 242 243 244 316 218 217 216 215 350 214 213 212 349 211 210 209
607 348 19?9 334 190 S .

.

.

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 $49 550 551 343 297 322 504 650 649 648 651 652 653 654 655 306
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 551 343 297 322 504 450 449 4648 651 452 653 654 655 306 666 665 664 663 6462 305
1957 639 640 432 -

1958 TITLE

1959 JFK EXP X DEMAND=XX SEF=XXXXX FLOW=A RWYS=FRESENT SCHED=XX RTE=XXX

1960 RANDOM NUMBER SEEDS

1961 10 ,

1962 82651 91921 49011 92157 14577 10493 27001 40961 15011 63661
1963 FRINT OFTIONS

1964 FFFFFFFFTFFFFFFFFFFEF

1965 RMY XING OCCUFANCY TIMES

1964 20, 20,00 20, 20,00

1967 RWY DEF. OCCUFANCY 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

1972 HOLDING AREAS

1973 1

1974 99

1975 TAXIWAY SFEEDS (SEVEN STANDARD SPEEDS)

1974 5.00 10,00 15,00 20,00  25.00 30,00 5.00 0.

1977 AIRLINE NAMES

1978 20

1979 AA AC 31 0z n3 n4 Fi1 F2 F3 Fa

1980 Fs Fé 11 12 I3 14 15 ou ™ GA

1981 AIRLINE GATES

1982 AR 1

1963 6

1984 AC 1

1985 4

1986 1 1

1987 14

1968 nz2 1

1999 3

1990 03 1

1991 22

1992 D4 1

FIGURE % (Contirnuged)
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1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

2019 -

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044

pw |
Fi1 1
32
F2 1
34
F3 1
44
Fa 1
3z
FS 1
35
Fé 2
40 41
i1 3
17 18 20
12 1
16
I3 1
9
14 1
7
IS 1
11
ow 1
2
T™ 1
12
GA -1
1
A/C SERVICE TIMES
1 5
0.  25.00 0.
2 3
0. 25,00 1,
3 5
0, 15,00 0.
-4 A
0. 10,00 1,
A/C LATENESS DISTRIBUTION
9
0. ~30.00 0.
1. 10.00 1,
A/C AFFROACH SFEEDS
1 140,0
2 130.0
3 120.0
-4 120.0
G/A BASING AREAS
1
1
TRUNCATION LIMITS
3. 3.00

30.00

30.00

20.00

15.00

-15.00

15.00

SOUR

1.,

0.
1.

10.0
10.0
10.0
10.0

CE FMM .
35.00 1. 38.00 1.
50.00
25,00 1. 30.00 1.
20,00 1. 25.00
SOURCE FMM
-1.00 0. 1.00 1.
30.00 1. 40,00

SOURCE FMM

FIGURE 3 (Continued)
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2045
20446
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2008
2059
2060
2061
2062
2063
20464
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096

TIMES(STARTyFINISH)
o 0 26 0
RUWYS NO. OF

)
RWY NAMES
J1R J1L
RWY END LINKS
421 432

RUY XING LINKS
RUNWAY CROSSING LINKS FOR

JFK CONFIGURATION 1

31R 523 33. 37,
J1R 524 33, 37.
31R 518 37. 41,
J1R 519 37. 41,
31R 288 16, 18,
31R a29 16, 18.
31R 527 19, 21,
31R 528 1. 21.
31k 525 26, 28,
31R 526 26, 28,
31L 536 15. 16,
J1L 537 15, 16,
-31L 608 15, 16,
RWY LENGTHS OF COMMON AFFROACH
J1R 1 640
31R 2 6.0
31iR 3 3.0
31k 4 2.0
J1L 1 6.0
31l 2 6.0
31l 3 3.0
-31L 4 2.0
RWY INTERARRIVAL GaAF
1 3.00
RWY EXIT SELECTION
1 J1R 4
S22, 0.53 G524, 0.37
2 J1R 3
524, 0.59 522, 0.36
3 31K 2
928, 0.61 526, 0.39
4 31R 1
528, 1.00
1 31L 3
533, 0.47 532, 0.37
2 31l 3
533, 0.57 G934, 0.33
3 31t 2
533, 0.50 G534, 0.50
-4 310 1
934, 1.00

RWY EXIT DISTANCES

400
40,
440
440
19.
19.
22,
22,
31,
31,
17.
17,
17.

40.
40.
44,
44,
19.
19.

ja ]

22,
31.
31.
17.
17.
17.

SOURE

40. 40,
40. 40,
42, 42,
42, 42,
25, 25,
25, 25,
27. 27.
27, 274
34, 34,
34, 34,
24, 24,
24, 24,
24, 24,

0.06
0.05
0,16
0.10
E MM
FIGURE 3

43, 47. 20.

446, 48, 20,

36, 42, 20,
36, 42, 20.
25. 29. 20,
25. 29. 20,
e
aand e

29. 20,

(Cbntinued)

20,
20.

20,

20.

20,
20,
20.
20.
20,

20,
900
20.
20,
20,
20,
20,
20,
20,
20.
20,
20.

20.
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2097
2098
2099
2100
2101
2102
2103
2104
2103
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129,
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140

2141

2142
2143
2144
2145
2146
2147
2148

528 2440,
022 6631,

RWY ARRIVAL OCCUFANCY TIMES

9
535 1817,
533 5504,
1 7
5380.0 47.0
8740.0 70,0
2 6
4170.0 40.0
7240.0 65,0
3 3
4170,0 50,0
-4 3
4170.0 50,0
TAXIWAY TWO-WAY
4
302 523 524 317
4
317 524 523 302
4
303 525 526 318
4
318 526 525 303
7
316 244 243 242
7
300 518 519 242
3
345 159 165
-3
165 159 345
FIX TRAVEL TIMES
1 31K
1 31K
1 31R
1 31R
1 31l
1 311
1 31L
1 31L
2 31k
2 31K
2 31K
2 3R
2 31
2 310
2 311
2 310
3 3R
3 3R
3 31K
3 31k

5470.0 1.0
?630.0 70.0
5380.0 50.0

5380.0 91.0

5380.0 91.0

518 300

244 316

31.50
31,50
31.50
31.50
31.50
31.50
31.50
31.50
34,50
34.50
34,50
34,50
34.50
34,50
34,50
34.50
36,00
346.00
36,00
36.00

S = DUMRED LR DEIN =D LI

G526
o932

50

6480.0

5470,0

5470.,0

5470.,0

CREATEL
180.00
180.00
180.00
180.00
180.00
180.00
180,00
180.00
180.00
180.00
180.00
180.00
180.00
180.00
180.00
180.00
195,40
194,40
180.00
180.00

3768,
7435,
URCE FMM

60.0

1-24-83
0'
00
00
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2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
21460
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
217%
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
21688
2189
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2191
2192
2193
2194
2199
2196
2197
2198
2199
2200

DO DODDDDDDLIGLIW

31L.
31L
31L
31L
31K
31R
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31R
31L
311
31l
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A/C SEFARATIONS
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R R S R N N N G

[l R AR
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LFX
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196.40
196.40
180.00
180,00
180.00
180.00
180.00
180.00
18Q.00
180.00
180,00
180.00

31R+31
TO

>P>»D>»PD2PD2$®X2»2P2D2P222D2D22>222D22D>22>22D2PDPDPDP2D2DP22D2DPDDD>DPDD>DD

SOURCE FMM FPANYN.

L
F

FIGURE

-

DO WMNEDWNMNEDUWNREDIDLHUNEDUWINE, DWW EDHNE,DUWNEDWMN=D

3

~

T

b =

CCOCCCCTCOCCLOLOOCOOOCCOCLCOOOOCOOCOCOOCT

(Continued)
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COLCTCCCOTTCCOOOCOCT

o o oo
coCoCTe
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>

MEAN
3.90
4,70
4,60
5.50
3.10
3.00
2.920
3.70
3.10
3.00
2,90
3.70
3.10
2,00
2,90
2,920
1.80
1.60
1,50
1.50
1.80
1.60
1.50
1.50
1.460
1.50
1.40
1.40
1.40
1.50
1.40
1.40
1.%50
2,00
2,00
2,00
1.00

SIGM
0.70
0.65
0.60
0.60
0.70
0.6%5
0.60
0.460
0.70
065
0.460
0.460
0.70
0.6%
0,60
0.460
0.0%5
0,05
0.05
0.05
0,05
0.0%
0.05
0.0%5
0.05
0.05
0.05
0,05
0.05
0.05
0.0%
0.08
0.20
0.20
0,20
0.20
0.20
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D 2 0 0
H 2 0 0
D 2 0 0
D 3 0 0
It 3 0 [4)
1] 3 0 0
I 3 0 0
D 4 0 0
(] 4 0 0
] 4 0 0
D -4 0 0

TITLE

JFK EXPF~-1 18:100-246:100 31R+31L.

TIMES(START»FINISH)
8 0 26 0
TAXIWAY QUEUE LINKS
182 203 217 228
SIDE TO SIDE BALANCING
-31L 31R 10.00
GATE HOLD LIMITS

10 2.0
10 v 2,

A/C SCHEDULE

GA 99 1 1 4
GA 99 1 1 4
" 99 14 1 3
I 99 17 1 1
o2 99 3 1 2
I 99 18 1 1
GA 99 1 1 4
GA 99 1 1 3
m 99 14 1 2
GA 99 1 1 4
n1 99 14 1 2
GA 99 1 4 4
14 99 7 1 3
GA 99 1 1 4
GA 99 1 1 4
GA 99 1 1 4
GA 99 1 1 4
GA 99 1 1 4
GA 99 1 1 3
GA 99 1 1 4
GA 99 1 1 4
GA 99 1 1 4
GA 99 1 1 4
GA 99 1 1 4
GA 99 1 1 4
n2 99 3 2 3
n2 99 3 2 2
It 99 17 2 2
™ 99 12 2 1

CTOOCLCOOOOLCOOOCOLOOOCTOCOOC

e e

D =DM =D LN

82 DEMAND

CTCCOTOLCOTCOCOCOOTCOOCOCOC

18

21

21

23
23
23
23
23
23
0
0

0

0

17
45
45
50

20

G9

FIGURE 3
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31L
311
31L
31R
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1.00
1.00
0.83
1.00
1,00
1.00
0.83
0.83
0.75
0.75
0.58

31L
31
31L
31L
31l
31L
31l
31l
310
31l
31l
31L
31l
31l
31l
31l
31l
311
31t
31
31l
31
J1L
31l
310

0
0
0

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
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PES

4 ?9P 7 3 3 i8 0 19 30 31K i 31t
TW 99 12 3 1 18 0 19 45 31l 3 J1L
I1 99 18 3 2 18 0 20 30 311, 3 310
n2 99 3 3 1 ig o 21 0 31l 2 Il
o 99 14 2 3 18 1 0o o0 J1L. 3 0
AA 99 b 3 1 18 1 19 30 31l 3 J1L
n2 ?9 3 2 2 18 2 0 0 31L 2 0
2370 GA @9 1 2 4 23 7 o o0 31R 1 0
2371 F1 ?9 32 2 1 23 10 0o 0 31l 3 0
2372 12 99 16 2 2 23 10 0 0 31l 2 0
2373 D2 99 3 2 1 23 14 o 0 31t 2 0
2374 GA 99 1 2 4 23 22 0o o0 31R 1 0
23759 D3 99 22 3 2 23 23 23 50 31l 2 3iL
2376 GA PP 1 2 4 23 27 0- 0 311 3 0
2377 12 79 16 2 2 23 30 0 0 310 2 0
2378 T™ ?9 12 2 1 23 30 0 0 311l 3 0
2379 GA ?9 1 2 4 23 47 0o 0 31K 1 0
2380 F1 P9 32 2 1 23 52 0 o0 31t 2 0
2381 COMFPUTE

FIGURE 3 (Contired)

SNSONND
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INFUT DATA

JFR EXF-1  18:100-26200 JIR+31L 82 DEMAND VFR
NUMERER OF RANNOM NUMBER SEEDS
10

RANIIOM NUMBER SEEDS
82651 91921 69011 92157 14577 10493 27001 40961 15011 63661
START TIME AND FINISH TIME
18 0 26 0
FRINT OFTIONS
FFFFFFFFTFFFFFFFFFFF
NUMEBER OF AIRLINES

20
AIRLINE CODES
AA AC n n2 D3 4 F1, F2 F3 F4
FS Fé I1 I2 13 14 15 ou ’ TW GA

NUMRER OF RUNWAYS
el

RUNWAY NAMES
31R JiL
RUNWAY ENIN LINK NUMBERS
421 432
RUNWAY CROSSING LINKS--CLEARANCE TIMES FOR A/C CROSSING ACTIVE RUNWAY
XNG LINK RUNWAY ARRIVAL ON R/W DEFARTURE ON R/W  ARRIVAL ON FINAL

523 1 33. 37, 40, 40. 40. 40. 43, 47, 20, 20, 20. 20.
XNG LINK RUNWAY ARRIVAL ON R/W DEFARTURE 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 DEFARTURE ON R/W  ARRIVAL ON FINAL
518 1 37. 41, 44, 44, 42, 42, 46, 48. 20, 20. 20, 20,
XNG LINK RUNWAY ARRIVAL ON R/W DEFARTURE ON R/W ARRIVAL ON FINAL
519 1 37. 41, 44, 44, 42, 42, 46, 48, 20, 20. 20. 20,
XNG LINK RUNWAY ARRIVAL ON R/W DEFARTURE ON R/W ARRIVAL ON FINAL
288 1 16, 18, 19. 19. 25, 25, 26. 31, 20, 20, 20, 20.
XNG LINK RUNWAY ARRIVAL ON R/W DEFARTURE ON R/W ARRIVAL ON FINAL
529 1 16, 18. 19, 19, 25. 25, 24. 31. 20, 20. 20, 20,
XNG LINK RUNWAY ARRIVAL ON R/W DEFARTURE ON R/W ARRIVAL ON FINAL
527 1 19, 21, 22, 22, 27. 27. 29, 34, 20. 20. 20. 20,
XNG LINK RUNWAY ARRIVAL ON R/W DEFARTURE ON R/W ARRIVAL ON FINAL
528 1 19. 21, 22, 22, 27, 27, 29. 34, 20, 20, 20, 20,
XNG LINK RUNWAY ARRIVAL ON R/W DEFARTURE ON R/W  ARRIVAL ON FINAL
525 1 26, 28, 31, 31, 34, 34, 36, 42, 20, 20, 20, 20,
XNG LINK RUNWAY ARRIVAL ON R/W DEFARTURE ON R/W  ARRIVAL ON FINAL
H26 1 26. 28, 31. 31. 34. 34, 36, 42, 20, 20. 20. 20,
XNG LINK RUNWAY ARRIVAL ON R/W DEFARTURE ON R/W  ARRIVAL ON FINAL
536 2 15. 16, 17, 17, 24, 24, 25, 29, 20, 20. 20. 20,
XNG LINK RUNWAY ARRIVAL ON R/W DEFARTURE ON R/W  ARRIVAL ON FINAL
537 2 15, 16, 17, 17, 24, 24, 25, 29, 20, 20. 20, 20,
XNG LINK RUNWAY ARKRIVAL ON R/W DEFARTURE ON R/W  ARRIVAL ON FINAL

608 2 15, 16, 17, 17, 24, 24, 25, 29, 20, 20. 20. 20,

FIGURE 4 -  SAMFLE VERIFICATION REPORT
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RUNWAY CROSSING LINKS--DCCUFANCY TIMES (SELS)
CLASS  TIME

1 20,00
2 20,00
3 20.00
4 20.00
NUMBER OF EXITS
K4
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
B33 0504.0 922 6631.0 532 7435.0 517 8824.0
NUMEER OF HOLLDING AREAS
1
HOLDING AREA NUMBERS
99
NUMEBER OF G/A BASING AREAS
1
G6/7A BASING AREA NUMBERS -
1

TAXIWAY LINK IIATA
LINK NO. LINK SIZE LENGTH SPFEED CODE ONE-~WAY ROUTE NO,

1 1 0,01 7 0 0
2 1 0.01 7 0 0
3 1 0.01 7 0 0
4 1 0.01 7 0 0
S 1 0.01 7 0 0
b 1 0,01 7 0 0
7 1 0.01 7 0 0
8 1 0.01 7 0 0
? 1 0.01 7 0 0
10 1 0.01 7 ] Q0
§
300 0 0.01 7 0 0
301 0 0.01 7 0 0
302 0 0.01 7 0 ]
303 0 0.01 7 0 0
304 0 0.01 7 0 0
305 0 0.01 7 0 0
306 0 0.01 7 0 0
307 0 0.01 7 0 0
308 0 0.01 7 0 0
309 0 0.01 7 0 0
4690 0 314.50 3 0 0
691 0 360,30 3 0 0
692 0 384,90 3 0 0
693 0 308,00 3 0 0
694 0 307.50 3 0 0

FIGURE 4 (Continued)
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&H95 QO 307.50 3 ] 0
696 (4] 307.50 3 0 0
697 (4] 319.80 3 0 0
498 (4] 319.80 3 ] 0
4699 0 505,40 3 0 0
ATRLINE GATES
AA
)
AL
4
D1
14
n2 N
3
n3
22
04
5 .
F1
32
F2
34
F3
44
Fa
37
FS
35
Fé
49 41
I1
17 18 20
12
16 ¢
13
9
14
7
13
11
oW
2
TW
12
GA
1
TRUNCATION LIMITS A
UFFER LIMIT = 3.00

LOWER LIMIT = 3.00
DEFARTURE QUEUE LENGTH AND INTERARRIVAL GAF
QUEVE = 1 MEAN = 3.00 ST DBEV = 0.30
LENGTHS OF COMMON AFFROACH FATHS FROM OUTER MARKER TO THRESHOLD IN NAUTICAL MILES (RUNWAY NO.s /€ CLASS: LENGTH)

FIGURE 4 (Contired)
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1 1 6.00
1 2 6.00
1 3 3.00
1 4 2.00
2 1 6.00
2 2 6.00
2 3 3.00
2 4 2,00
TAXIWAY FATH DATA
FATH 1 LENGTH 35
517 239 240 241 242 243 244 3146 218 217 216 215 350
177 345 159 165 1
FATH 2 LENGTH 36
G517 239 240 241 242 243 244 316 218 217 216 215 350
177 345 174 331 175 2
FATH 3 LENGTH 33
517 239 240 241 242 243 244 316 218 217 216 215 350
332 180 3
FATH 4 LENGTH 29
517 239 240 241 242 243 244 316 218 217 216 215 350
FATH 5 LENGTH 25
O17 239 240 241 242 243 244 316 218 217 216 215 350
FATH 439 LENGTH 49
41 382 381 302 523 524 317 254 339 257 258 267 268
504 650 649 648 651 652 653 654 655 306 666 66T 664
FATH 440 LENGTH 43
44 374 303 525 526 318 265 340 269 270 272 341 283
653 634 655 306 666 66T 664 663 662 305 639 640 432
THIS AIRFORT USES THE FOLLOWING--
LINKS~ o89 FATHS - 440 FATH
AVERAGE FATH LENGTH IS 32.45 SEGMENTS
TAXIWAY TWO-WAY FATHS '
L.INKS 4 '
302 523 524 317
ILINKS 4
317 524 523 302
LINKS 4
303 525 526 318
LINKS 4
318 526 525 303
LINKS 7
316 244 243 242 G119 5108
LLINKS 7
300 G918 519 242 243 244
LINKS 3
345 159 165G
LINKGS 3
165 159 345

340
663

284

269

662

5446

SEGMENTS~

300

316

FIGURE

4

349

349

349

349

349

272

639

547

14280

283
432

(Continuead)

LOCATION
209 348 191

LOCATION
209 348 191

L.OCATION
209 348 191

LOCATION
209 348 191
LOCATION
209 348 199

1
346

36
346

72
346

105
346
134
334

LOCATION 14189

284 546 342

547

LOCATION 14238

550 581 343

297

188

188

188

186

190

548

322

187

187

187

187

&

549

504

184
184
184

18%

550 ¢

650

183

183

183

333

649

6. 179
182 181 178

b.5933

182 181 178

182 181 179

186 4

10,727
343 297 322

9599

648 651 652
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89

A/C

SEFARATIONS
128 SEFARATION VALUES IN 4

SETS OF 32y

ARRIVAL

/ ARRIVAL.»

DEFARTURE 7/ ARRIVAL»

EACH SET OF 32 IS COMFOSED OF 16 FAIRS OF MEAN AND STANDARD DEVIATION
THE 146 SETS ARE FOSSIBLE WAYS OF

A/C CLASS X FOLLOWEL

BY A/C CL.ASS

Y

DEFARTURE / DEFARTURE

TRAIL A/C FIX O

/0 (MINUTES) AND A/l

(MINUTES)

THERE ARE 4 A/C CLASSES -~ 1 = DI CLASS
2 =  CLASS
3 = Bk CLASS
4 = A CLASS
THE ORDER OF SETS OF (Xy,Y) IS
(Lrlde (192)y (193)r (1v4)r (221)y (292)y (293)¢ (244)
(F3r1)y (392)r (393)r (394)r (491)y (492)y (493)y (4:4)
LEAD A/C RUNWAY O LEAD A/C FIX O TRAIL A/C RUNWAY O
128 SEFARATION VALUES IN 4 SETS OF 32» A/4 (N.HILES): D/7A (N.MILES),
3.90 0.70 4,70 0.65 4,60 0.60 » 5.50 0.460
3.10 0.70 3.00 0.45 2,90 0.460 3.70 0.40
3.10 0.70 3.00 0.65 2,90 0.60 3,70 0.60
3.10 0,70 3.00 0.65 2.90 0,60 2,90 V.60
1.80 0.05 1,640 0.05 1.50 0,05 1.50 0,05
1.80 0,05 1.60 0,05 1.50 0.05 1.50 0.05
1.60 0,05 1.50 0.05 1.40 0,05 1.40 0.05
1.60 0,05 1.50 0,05 1.40 0,05 1.40 0,05
1.30 0,20 2,00 0,20 2,00 0.20 2.00 0.20
1.00 0,20 1.00 0,20 1,00 0,20 0.83 0.20
1.00 0.2 1,00 0,20 1.00 0,20 0.83 0.2
0.83 0.20 0,75 0,20 0,75 0.20 0.58 £ 20
0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0, 0. 0. 0. 0. 0.
0. 0. 0, 0. 0. 0. 0. 0,
0. 0. 0. 0. 0. 0. 0. O
VECTORING DELAY INFUTS

FIX DELAY EVALUATION LEVEL HOLLDING FCT. MAXIMUM VECTORING DELAY
GATE HOLIw LIMIT = 10 HOLD TIME = 2.00 : '
GATE HOLD LIMIT = 10 HOLD TIME = 2.00

AIRSFACE DELAYS

MINIMUM HOLDING DELAY

FIX OCCURENCE FERCENTAGE HOLD MEAN HOLD SIGMA
A/C DEFARTURE RUNWAY OCCUFANCY TIME IN SECONDS (A/C CLASS» MEAN, AND NEV.,)
1 39.00 4,00
2 39.00 4,00
3 34.00 4.00
4 34,00 4,00
TOUCH~ANL-GO RUNWAY OCCUFANCY TIME IN SECONDS (A/C CLASSy MEANS 8Th., DEV.,)
1 0. 0.
2 0. 0.
3 0. 0.
-4 0, 0.
GATE SERVICE TIME DISTRIRUTION (PROEARILITY VS TIME)
CLASS 1
0.070 25,00 0.110 30.00 0.510 %.00 0.600 38.00 1.000 55,00
CLASS 2
0.470 25.00 0.600 30.00 1.000 30400
CLASS 3
0.400 15.00 0.470 20,00 0,540 285,00 0,600 30.00 1.000 35,00

FIGURE 4

(Conbinmed)

ANIl ARRIVAL.
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CLASS 4

0,400 10,00 0,800 15,00 0.900 20,00 1.000 25,00
A/C AFFRDACH SFEED IN KNOTS (A/C CLASS» MEANs STD. DEV,)
1 140,00 10.00
2 130,00 10.00
3 120,00 10.00
4 120,00 10.00
RUNWAY EXIT SELECTION--USAGE FERCENTAGE BY EACH A/C CLASS AND BY EACH RUNWAY (EXIT LINK NO. VERSUS FROBARILITY)
CLASS 1 RWY 1
S22, 0,53 524, 0.%0 517, Q.96 526, 1,00
CLASS 2 RWY 1
5924, 0.59 322, 0.95 526, 1.00
CLASS 3 RWY 1
5280 0061 dhb‘ 1000
CLASS 4 RWY 1
528, 1.00
CLASS 1 RWY 2
533, 0,47 532, 0,84 S534. 1,00 ks
CLASS 2 RWY 2
533, 0,57 534, 0,90 532, 1.00,
CLASS 3 RWY 2
533, 0.50 534, 1.00
CLASS 4 RWY 2
534, 1.00
THE ARRIVAL RUNWAY OCCUFANCY TIME IN SECONDS RY A/C CLASS (DISTANCE
CLASS 1
5380.0 47,00 5470.0 51.00 6480.0 60.00 6800,0 65,00 7240.0 6
8740.0 70,00 9630.0 70,00
CLASS 2
4170.0 40,00 5380.0 S0.00 5470.0 51.00 6480.0 40,00 46800.0 &
7240.0 65,00
CLASS 3
4170.0' 50,00 5380.0 51.00 $5470.0 S51.00
CLASS 4
4170.0 50,00 %5380.0 51.00 5©470.0 51.00
TAXIING SFEENS IN MFH
S5.00 10,00 15,00 20,00 25.00 30,00 &+00 0.
A/C LATENESS DISTRIRUTION IN MINUTES (RANDOM NUMBRER VERSUS TIME)
0, -30.00 0.00 ~15,00 0,12 ~1+00 Q.40 1,00 0,55
0,70 10,00 0.78 15,00 0.89 30,00 1.00 40.00
A/C SCHEDULE DATA
A/C NO. AIRLINE HOL.D GATE FLT.TYFE CLASY ARRIVE DEFART SERV,
AIRCRAFT READ IN- 157
FIX TRAVEL TIMES
FIX RUNWAY CLASS FIX TO R/W DIST. AVERAGE SFEED TRAVEL TIME
1 1 1 31,50 180,00 10.50
1 1 2 31,50 180.00 10,50
1 1 3 31,50 180.00 10.50
1 1 4 31.50 180.00 10.50
1 2 1 31,50 180.00 10,50
1 2 2 31.%50 180.00 10.350
1 2 3 31,50 180,00 10.50
FIGURE 4 (Contirued)

95.00

5.00

5,00

TIME

IN FEET FROM THRESHOLD

ARR RWY

JO EXIT

ARR FIX

DIEF

TAXIWAY VERSUS

RWY

TINME)

DEF

FEX
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31.%50
34,50
34.%50
34.50
34.50
34,50
34.50
34.50
34.50
36.00
36.00
36.00
356,00
36.00
346.00
36.00
36.00
24,00
24,00
24.00
24,00
24,00
24,00
24.00
24,00

DU DW= WD DOI=D O D

DYNAMIC RWY REASSIGNMENT

THERE ARE 0O

THERE ARE 0

SIDE TO SIDE

DRIGINAL RWY

FROBABILISTIC
()0

DEFARTURE REASSIGNMENTS

ARRIVAL REASSIGNMENTS.
BALANCING
REASSIGNMENT RWY

LINK

TRANSIT TIME FROB

DELAY

U5,

TIME

180.00
160,00
180,00
180.00
180.00
180.00
180.00
180,00
180,00
196,40
196,40
180.00
180.00
196,40
196.40
180.00
180,00
180.00
180.00
180,00
180.00
180.00
180.00
180.00
180,00

FIGURE 4

10.50
11.50
11.50
11.50
11.50
11.50
11.50
11.50
11.50
11.00
11.00
12.00
12,00
11.00
11.00
2,00
12.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00

(Continued)
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NUMRER FATAL ERRORS -
NUMBER WARNINGS

FIGURE
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JFR

RUN-
WAY
J1R
311

ALL

NUMERER ON GATE

TAXI

EXF-1

. TOTAL
ARRIVAL
88.000
224,000

312.000

HOLDING AREA

RUN-
WAY
J1R
3L

ALL

18:00~-26200 J1IR+31L
STANDARD
AVERAGE DEVIATION
ARRIVAL ARRIVAL
8.800 0.919
22,400 1.174
31,200 1.932

TOTAL = 292, AVG
TOTAL OVER
DELAY FARAMETERS ALL CYCLES
IN 5.024
TAXI IN QUEUELD 0.080
00
RUNWAY CROSSING 0.
STANDIARD
TOTAL AVERAGE DEVIATION
DEFARTURE DEFARTURE DEFARTURE
0. 0. 0.
55,000 5.500 0.527
55,000 5.900 0.527
NUMBER OFF GATE TOTAL = 70, AVG

DELAY FARAMETERS

TAXI

ouy

TAXI OUT QUEULED
ENROUTE GATE HOLD

GATE HOLD

(RWY)

RUNWAY CROSSING

NUMBER OF TOWS

TOWING TIME

TOTAL OVER
ALl CYCLES
1,525
00
0.
0.
0.
00
0.

g2

CLASS
1
TOTAL
4.500
7.900

FER C

FI

CLASS
1
TOTAL

00
1.000

FER C

F

FlI

DEMAND VFR 1F 771781
AIRFIELD SIMULATION MODEL SUMMARY
TIME FPERIOD FROM 18:00 TO 19100
CLASS CL.ASS CLASS TOTAL AVERAGE S.0n,
2 3 4 ARRIVAL ARRIVAL. ARRIVAL
TOTAL TOTAL TOTAL RELAY DELAY DELAY
2,900 1,400 0. 25.314 2.9531 1.379
10.9200 2.000 1.600 456,086 45,4609 17 .4645
481,400 48.140 17,333
CL.ASS 1
YCLE = 29.20 STANDARD DEVIATION = 1.48 AVG 11.40
AVERAGE “STANDARD AVG/AC AVG/AC
ER CYCLE NEVIATION ALL CYCLES FER CYCLE
0.502 0.314 0.160 0.016
0.008 0.025 0.002 0.000
0. 0. 0. -0,
0. 0. 0. 0.
CLASS CLASS CLASS TOTAL °  AVERAGE S.h.
2 3 4 REPARTURE DEFARTURE DNEFARTURE DEFARTURE
TOTAL. TOTAL TOTAL DELAY LEL.AY RELAY
0. 0. 0. 0. 0. 0.
1.500 1.000 2,000 40,237 4,024 2.88%5
40,237 4,024 2,885
CLASS 1
YCLE = 7.00 STANDARD DEVIATION = 0.47 AVH 2420
AVERAGE STANDARD AVG/AC AVG/AC
ER CYCLE REVIATION ALL CYCLES FER CYCLE
0.152 0.203 0.283 0.028
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. (o 0.
0. 0. 0. 0.
0. 0.
0. 0. 0. 0.

GURE 6

ANSTM

ALTRFIELD STMULATION MOREL SUMMARY

VERSION FAGE 1

TOTAL A/C  AVG A/C
ARKIVAL ARRIVAL.

DEL.AY DELAY
2,915 . 291
20,244 2,024
15.310 1,531

CLASS 2 CLASS 3
13.10 3.10

STANDARD
DEVIATION
0.010
0,001

0.

0.

TOTAL. A/7C  AVG A/C

NELAY DELAY
0. 0.
7,038 0.704
7.038 0.704

CLAYS 2 CLASY 3
1.80 1.00

STANDARD
DNEVIATION
0.038

0.

0.

0.

0.

0.

S, AZC
ARRIVAL.
NELAY
0. 157
0.746

0.512

CLASS 4
1.460

S.0. A/

NEFARTURE DEFARTURE

DELAY
0.
0.4647

0,467

CLASS 4
2.00
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JFK EXF-1 18100~26:100 JIR+31L 82 DEMAND VFR ANSIM 1F  7/1/81 VERSION FAGE

ATRFIELD SIMULATION MODEL SUMMARY
TIME FERIOD FROM 18:00 TO 19:00

RUNWAY CROSSING

TOTAL AVERAGE S.b. TOTAL. AVERAGE S.0.
TOTAL  AVERAGE S.0. ARRIVAL. ARRIVAL. ARRIVAL. TOTAL AVERAGE S.n. LEFARTURE DEFARTURE DEFARTURE

L.INK ARRIVAL ARRIVAL ARRIVAL DELAY LELAY DELAY REPARTURE DEFARTURE DEFARTURE LELAY DELAY DELAY
523 0~ 0. 0, 0. 0, 0. 0. 0, 0. 0. 0. 0.
G24 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. . 0. 0.
518 0. 0. 0. 0. 0, 0. 0. 0. 0. 0. 0. 0.
519 0. 0. 0. 0, 0. 0. 0. 0. 0. 0. Q. 0.
288 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
H2e 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
527 0. 0. 0. 0. 0. 0 & 0, 0. 0. 0. 0. Q.
528 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. Q. 0.
5325 0. 0. 0. 0. 0.. 0. 0. 0. 0. 0. 0. 0.
926 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
o936 0. 0. 0. 0. 0. 0. 0. 0. 0, 0. 0. 0.
537 Q. 0. 0. 0. 0. 0, 0, 0. 0. 0. 0, 0.
408 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
ALL 00 00 00 00 Oo 00 00 00 B 00 Oo 00 00

FIGURE 7 ~-  RUNWAY CROSSING REFORT



JFK EXF-1

TOTAL  AVERAGE

LINK ARRIVAL ARRIVAL
182 0. 0.
203 0, 0.

217 1,00 0.10
228 0. 0.

ALL 1.00 0.10

TyL

16820026100

S.D.

ARRIVAL

J1IR+31L g2

TOTAL
ARRIVAL
DELAY
0.
0.
0.08
00

0.08

NEMAND VFR

AIRFIELD SIMULATION MODEL SUMMARY
TIME FERIOD FROM 18100 TO 19:00

TAXIWAY QUEUE L INKS

AVERAGE S.h.
ARRIVAL. ARRIVAL TOTAL AVERAGE
DELAY DELAY DEFARTURE DEFARTURE
0. 0. 0. 0.
0. 0. 0. - 0.
0,01 0,03 0. 0.
0. 0. 0. 0.
0.01 0.03 0. 0.

FIGURE 8

ADSIM IF  7/1/81 VERSION

S.In,
LHEFARTURE

0.
0.
0.
0.

00

TAXIWAY QUEUE LINKS REFORT

TOTAL
LEFARTURE
RELAY

0.
0'
Q.
00

()0

FAGE
AVERAGE S.h.
DEFARTURE DEFARTURE
DELAY RELAY
Q. 0.
0. 0.
0. 0.
Q. 0,
0. 0.
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JFK EXF-1 18:00-26:00 JIR+31L 82 DEMAND VFR ADSINMN 1F 7/1/81 VERSION PAGE 4

AIRFIELD SIMULATION HODEL SUMMARY
TIME PERIOD FROM 18:00 TO 19:00

TRAVEL TINES ' ‘
ARRIVAL DEFARTURE

FIX TO THRESHOLD THRESHOLD TO GATE GATE TO ROLL ROLL TO FIX

FIX RWY CLS TOTAL MEAN S.D. TOTAL HEAN S.D. TOTAL HEAN S.D. TOTAL HEAN S.D.
1 3R 1 107.056 10.706 0.192 68.371 6.837 0.2464 0. 0. 0. 0. 0. 0.
1 3R 2 107.043 10.704 0.333 65.720 6.572 0.408 0. 0. 0. 0. 0. 0.
1 31k 3 113.610 11.361 1.074 54.737 S5.474 0.339 0. 0. 0. 0. 0. 0.
2 31 1 130.081 13.008 0.785 36.930 3,693 0.564 0. 0. 0. 0. 0. 0.
2 31L 2 136.131 13.613 0.845 59.703 5.970 0.342 0. 0. 0. 0. 0. 0.
3 31L 1 130.215 13.022 1.165 61.432 6.143 0.427 0. 0. 0. 0. 0. 0.
3 3L 2 134.140 13.414 1.345 69.990 6.999 0.311 0. 0. 0. 0. 0. 0.
3 31L 3 146.364 14.636 1.529 67.709 6.771 0.836 0. 0. 0. 0. 0. 0.
3 31L 4 131.744 13.174 1.663 31.843 3.184 “0.001 0. 0. 0. 0. 0. 0.
S 3L 1 0. 0. 0. 0. 0. 0. 58.801 S5.880 0.784 0. 0. 0.
7 3L 2 0. 0. 0. 0. 0. ' 0. 85.396 8.540 0.805 0. 0. 0.
7 31L 4 0. 0. 0. 0. 0. 0. 90.682 9.068 0.542 0. -0. 0.
8 31L 3 0. 0. 0. 0. 0. 0. 92.327 9.233 1.161 0. 0. 0.
ALL 126.656 12.666 0.509 59.889 5.989 0.142 83.453 8.345 0.463 0. 0. 0.

FIGURE 9 -- TRAVEL TINES REFORY
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JFK

TINE

180019200
19002000
2000~2100
2100-2200
2200-2300
2300~-2400
2400-2500
2500-2600

TIME

18001900
1900-2000
2000-2100
2100-2200
2200-2300
2300-2400
24002500
25002600

EXF~1

18:00-26:00

RUWY
31
22.4
1802
17.9
20.8
PS5
Peb
006
00

RWY
0.
00
0.

0.
0.

00

JIR+31L
ARRIVALS
RWY RWY
Q. 0.
0. 0.
0. 0.
0. 0.
0. 0,
00 0'
0. 0.
0. 0,
ARRIVALS
RWY RWY
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
00 00
0. 0.

82

RUWY

Q.
00
0.
00

0.
0.
0.

RUWY

0.
0.
o'
00
00
0.
00

AVERAGE FLOW RATES

AVERAGE DELAYS

DEMAND VFR
TOT DE- DIF
MAND
31.2 32.0 -0.8
23,2 24,0 -1.6
2%.6 25.8 -~1.8
24,4 23.4 0.8
13.0 12.6 -0.4
13.7 13.4 -0.1
0.9 0.8 0.0
0. 0. 0,0
TOT RWY TAXI
CRS IN
1.5 0. 0.0
0.7 0. 0.0
1.0 0.0 0,0
2.6 0, 0.0
0.7 0. 0.0
0.3 0. 0,0
0.1 0, 0.
0. 0. 0.

FIGURE 10

RUWY
J1R
o'
00
0.
0.
0'
0.
0'
0'

RUWY
JiR
00
0.
00
0.
00
0.
0.
0.

RWY
31L
G5.9

10.8

15.2

20.4
11.9
?.3
2.9

0'

HSUMMARY REFORT»

ALSIM 1F

DEFARTURES

RWY RWY RWY TOT
0. 0. 0. G559
0. 0. 0. 10.8
0. 0. 0. 15.2
0. 0. 0. 20.4
0. 0. 0. 11.9
0. 0. 0. ?:3
0. 0. 0. 2.9
0. 0. 0. 0.
DEFARTURES

RWY RWY RWY TO1
0. (V8 0. 0.7
o . 0 ‘ 0 . () + 8
0. 0. 0. 0.8
o . 0 . 0 * 1 * B
0. Q. 0. 0.9
0. - 0. 0. 0.4
0. 0. 0. 0.1
0. 0. 0. 0.

FIRST FAGE

771781 VERSION

DE-~
MAND
6.0
12.0
14.0
22,0
10.0
10,0
2.0
0.

IF

~0.,5
~1,7
~0,5
~2.1
0,2
~0,9

0.0

0.0

TAX1
out
0.0
0.0
0.0
0.1
0.1
0 . 1
0.
o .

RWY
NG
0.
0.
0.
0'
0.
0'
0.
0.

AVERA
FIX TO
THRESH

12.67

11.85

12,08

13,83

11.84

11.51

b6.63
0.

GE

FAGE

TRAVEL.

THRESH

TO

GATE
5,99
6.16
G55
5033
4,90
6.164
4.56
00

33

T
GA

GRAND TOTAL
AVERAGE DELAYS

A
L

RR

LAY
1.5
0.7
1.1
2.6
0.7
0.3
0.1
0.

DEF

BELAY

0.7
0.8
0.8
1.9
1.0
0.5
0.1
0.

HES
TE T0O
ROLL
8,35
?.12
8.97
.72
8.43
?.34
L

Q.
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JFK EXF-1 18100-26100 J1IR+31L 82 DEMAND VFR ARSIM 1F  7/1/81 VERSION FAGE 34
ARRIVALS DEFARTURES TOTAL. TRAVEL TIMES
FLOW AIR TAXI-IN RUY-XNG FLOW RUNWAY TAXI-OUT RWY-XNG ENRTE GTE-HLDI GROUNIN ARRIVAL ARRIVAL HEFARTURE

TINME RATE DELAY RELAY DELAY RATE LELAY NELAY DELAY GTE-HLD RUWY-CNG DELAYS AIR GROUNI GROUND TOTAL
180019200 31.2 48.1 0.5 0. 5.5 4.0 0.2 0. 0. 0. 4,7 395.2 186.9 45.9 627.9
1200-2000 23.2 17.4 0.4 0. 10.8 ?.0 0.2 0. 0. 0. ?.6 274.,9 142.9 ?28.5 G16.3
20002100 20.6 26.7 0.5 0.1 15.2 11.8 0.4 0. 0. 0. 12.8 309.4 142.1 136.3 H87.0
2100-2200 24.4 63.7 0.8 0. 20.4 36.5 1.8 0. 0. 0. 39.1 337.3 130.0 198.3 6656
22002300 13.0 10.1 0.2 0. 11.9 10.7 1.1 0. 0. 0. 12,0 153.9 63464 100.3 317.8
23002400 13.7 4.1 0.5 0. ?.3 3.9 1.1 0. 0. 0. 5.9 157.7 84.4 86.9 329.0
2400-2500 - 0.9 0.2 0. 0. 2.9 o2 0. 0. 0. 0, 0.2 6.0 4.1 26.4 36.5
2500~-2600 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0, 0. 0. 0.

TOTAL 132.0 170.4 2.9 0.1 76.0 76,2 4.7 0. 0. 0. 83.8 14634.3 754.0 692.5 3080.8

'

FIGURE 11 -  SUMMARY REFORT» SECOND FAGE
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LINK
NUMEER

158
/ 165
216
258
! 270
271
283
‘ 284
305
316
‘ 318
324
326
329
332
335
338
339
341
345
432
640

8¢

TOTAL

18:00-26300

LINK DELAYS FOR HOUR

NELAYED
ARRIVALS

0.
1.000
0.
1.000
1.000
1,000

J1R+31L

ARRIVAL.
DELAY

0.
0.016
00
0,076
0.157
0.508
00
0.
00
00
0.080
215
0.
0.
0.868
0.476
0.411
0.237
0.412

82 DEMAND VFR

DELAYED
NEFARTURES

1,000

0.

1.000

0.

0.

00

1.000

1.000

1,000

1,000

0.

0.

1.000

2.000

3.000

0.

O.

0.

0.

1.000

3.000
77.000

?.000

102,000

FIGURE 12

1 (FROM 18100 TO 19:00)

DEFARTURE
LELAY

0.140
00
0.097
0.

0.025

0.419

39.573

3.485

44,943

LINK DELAYS

REFORT

ANSIM 1F

7/1/81 VERSION

FAGE

3
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JFR EXF-1 1

830026100

J1R+311. 8

SEFARATION RELAYS FOR HOUR =

LEAD RUNWAY =

COUNT
12,00
28.00
11.00
4.00
2,00
4.00
1.00
6.00
0'
4.00
0'
00
00
0'
0.
0'

LEAD RUNWAY =

THERE WERE NO

LEAD RUNWAY =

THERE WERE NO
'

LEAD RUNWAY =

THERE WERE NO

LEAD RUNWAY =

THERE WERE NO

LEAD
DELAY (5
17.50 4
34,44 3
11.57
4.54
0.47
0.989
0.67
1.42
[/
0.82
0'
00
00
00
0'
0'
LEALD
SEFARATION
LEAD
SEFPARATION
LEAL
SEFARATION
LEAD
SEFARATION

FIX =

QUNT
0,00
7.00
7.00
3.00
2000
1.00
4.00
5.00
1000
2.00
0'
0'
0.
0.
00
0.

FIX =

DELAYS

FIX =

DELAYS

FIX =

DELAYS

FIX =

DELAYS

0

DELAY
70,72
48,54
11.05
3.73
0.21
0.44
1.61
1.64
1.18
0.25
0'
0.
00
0.
0.
0.

2 DEMAND

VFR

1 (FROM 18:00 TO 19:00)°

TRAIL RUWY =

COUNT
8.00
8.00
1.00
2.00
0'

TRAIL RWY =

TRAIL RWY

TRAILL KRWY

TRAIL RWY

FIGURE

[:
L]

fi

13

DELAY

17.51

15.37
1.86
2,72
()0
0'
0.
0.78
2,01

-~ SEFARATION DELAYS REFORT

COUNT
4,00
3.00
1.00
0'
0.
1.00
0'

00

TRAIL FIX

TRAIL FIX

TRAIL FIX

TRAIL FIX

TRAIL FIX =

i

i

0

DELAY

10.43
4.43
0.65
0'
0.
0.76
O'
0.
O'
0.
O'
0'
0'
0'
0.
0.

0

ALSTM 1F  7/1/81 VERSION

FAGE

43
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JEK EXF-1 18:00-26300 31R+31L 82 DEMAND VFR ADSIM 1F 771781 VERSION FAGE 59

EXHIBIT 1
RUNWAY QUEUE STATISTICS :
RWY NUMBER RWY NUMBER RWY NUMBER RWY NUMERER RWY MNUMEER
31R 31l

AVG AVGH MAX AVG AVGH Max AVG AVG+ HAX AVG AVG+ MAX AVG AVGH MAX

HOUR QUEUE Q EXT QUEUE QUEUE Q EXT QUEUE QUEUE & EXT QUEUE QUEUE Q EXT QUEUVE QAUEDE  Q EXT QUEUE
1800-19200 0. 0. 0. 0.03 1.11 0,40 0. 0. 0. 0. 0. 0, 0. 0. 0,
1900-2000 0. 0. 0. 0.14 1.32 1.90 0. 0. 0. 0. 0. 0. 0. 0. 0.
2000-2100 0. 0. 0. 0.21 1.22 1.80 0. 0. 0. 0. 0. 0. 0. 0. 0.
2100-2200 0. 0. 0. 0.82 1.73 4,30 0. 0. 0. 0. 0. 0. 0. 0. 0.
2200-2300 0. 0. 0. 0.11 1.13 1.70 0. 0. 0. 0. 0. 0. 0. 0. 0.
23002400 0. 0. 0. 0,05 1,04 1,20 0. 0. 0. 0. 0. 0. 0, 0. 0.
2400-2500 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0,
25002600 0. 0. 0. 0. 0. 0., 0., ~ 0. 0. 0. 0. 0. 0. 0. 0.

+ AVERAGE QUEUE WHILE QUEUE EXISTED,

FIGURE 14 -~ RUNWAY QUEUE STATISTICS REFORT
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JFK 18:00-26:00
LINK NUMEBER
182
aveG AVG+
HOUR QUEUE @ EXT
1800-1%900 0. 0.
19002000 0. 0.
2000~-2100 0. 0.
2100-2200 0, 0.
2200-2300 0. 0.
2300-2400 0. 0.
24002500 0. 0.
2500-2600 0. 0.

+ AVERAGE QUEUE

EXF-1

WHILE QUEUE

31R+31L

82 DEMAND

203
AVG+

MAX AVG
QUEUE QUEUE Q EXT
00 00 0'
0. 0. 0.
0. 0. 0.
0. 0, 0.
0. 0. 0,
0. 0. 0,
0. 0. 0.
00 o. 00

EXISTED,

FIGURE 1%

MAX
QUEUE

00
0.
00
00
0.
00
00
00

VFR

EXHIBIT 2

TAXIWAY QUEUE STATISTICS
LINK NUMEBER

LINK NUMEBER

AVG
QUEUE
0.00
00
00
00
00
0.00
00
00

217
AVG+
Q EXT
1,00
00

MAX
QUEUE
0.10
00
0.
00
00
0.10
00
ol

ADSIM 1F

LINR NUMBER

AVG
QUEUE
00
0.
00
00
00
00
00
00

228
AVG+
Q EXT
0.

TAX1WAY QUEUE STATISTICS REFORT

MAX

QUEUE
0.
0.
00
0.
0.
0.
0.
0.

7/1/81 VERSION

LLINK NUMEER

AVG
QUEUE
0.
00
00
0.
0.
0.
00
0.

0
AVGH
Q EXT
()0

MAX
QUENE
00
()0
0.
Q0.
0.
()0
0.
00

FAGE

61
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XXXKXERROR 210 OFERATION MUST BE A OR D

ses 40te 4ose ceer Sace sems desn seet Sees sees Lot BSE Vebt céme Fese Wees S000 400e S4ES TELS $ISB Shee Gems ey SESE B4 Sobs Seve Smvy Sebs e $ade Sees sels Sese Seee Gest 4ems Ters tese Srie Sees Sees seve Aoty sers seee ies bie

CAUSE: Ari illegal oreration code was used in the AL SEFARATIONS.
The legsl codes are "A" {(arrival) and "I* (derarturel.

AXXXERROR 211 ARRIVAL TIME EXCEEDS DEFARTURE TIME

et w4ee Geam Gatt Sime seve Arse Sewe Gvee 440 VMG G206 sute Bese “emS et Tt Sete S44 Gars e Sse $oss $00s Sowb 4are stwe HIEA Snim Sim SeRS Saes Sese Seie Seee ees Sese Gese Tems Fras FEeM S488 SeR4 F0se mins Seiv S0 Sess Lbes HESL Sese sese Seds Fese TUEL seve sise been Sere eer

CAUSE? In the A/C S5CHEDULE datass asn sircrsft arrived after it
should have dersarted.

¥XXXERROR 212 FIX NUMRER NOT FREVIDUSLY DEFINED

5000 nave seee suee sdsy apas Gove csss Mems mees seip wve Sses Sere Seus bese tues Ses bese Seke SAeR Sim Se4S M4 Fmme Sm e Swk Sht SSre Sees sme See Febs $900 S4se Geu Sens Tess veve Yivm Vewt 4ebe Seis Sen Piss Semd Sees Sees Seee Sree Gems INES A0S SH0e cowe sess mees

CAUSE! A fix rnumber was rmot rreviously defirmed in FIX TRAVEL TIMES.

XKXXERROR 213 SWITCH TIME LESS THAN BEGINNING TIME

4oes sose sest cuse sees sess setm Mies bemm Sote Seee TREs BEE Reav Srn beed Gt Sive 900 bere SASS Shes arse miee TSt Sess $eh SEI4 Sesr ive PEEs T4OH Jebt Sves SO Semt Seis E00v mars FPEY S40F Sevn beew Bact SOe Cous Sevs Sese Ges seed Seew Sems Febe Méen SU0N sres seuw beve bees beed Seem
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- 4000 0000 Socs Hete chte Grew S4ee HHeS Febs HUS Frat SONe SRt Sem Smby Sens eve Bese Gers 0Ge Shas Svet T840 FESh WS SHH FOS TASe Gess Seet Sees Gese Sese Seed Gius PR THN repe Sese bies S00e Seed Sert Ehus Tewe TiSe S04 Seee ee Seve seee Sheb
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minimum exceeded the maximum.
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XXXXERROR 218 AIRFLANE NAME NOT DEFINED
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AFPENDIX E —-- ADSIM JCL. AND FILE DESCRIFTIONS

4aan wate Sesa a0e veve Sves Sous Seas Sem Swse Aben Sse devw Save bece Enea Sest Gers HIGH SN G400 SORS SOGS PEIY Sems FOMS PISR SS0 44 404 HMP Ses Sear teab Sete Sebe Fems Yees sese SeUY 040 bere svet st Seme

ANSIM is inmstalled on the Horeswell Comruter Sustem a2t the FAA
Technical Center. Arrendix E describes now the Technical Center
analusts execute the model.

To reduce the amount of core memory reauired by the modelr ADNSIM was
divided into two FORTRAN srodgrams and several intermediste sorts. The
firgt rFrogram (the Simulation Module) resds the inrut datar rerforms
the simulationy and writes tLhe detailed resiylts to several
intermediate outrut files. Those files are sorted and read bhw the
second srogram (the Aversdging Module)r which rroduces the ANSIM outrut
rerorts.

The Horewwell version of ANSIM orerates on 2 Honewwell Series 60
"(Level 46) central rrocessing unity with 3 mimimum of 140K (thousand)
decimal words of available memoryr adeauate direct access storazdge Tor
the inerut files and the work filesy amd @ ninme track tare drive to

read the Honmnewvwell release tare.

The followindg software was used at the Technical Center!

GCOS~3 Orerating Sustem 4J82
TSS (Timesharing Swestem)
FORTRAN 4.0 Comsiler
SORT/MERGE

36 3% %

Listed bhelow is the JCL (Job Lontrol lLanguage) to comrile the source
code Simulation Module (/MODEL/SRCSMRHS) into the obJect module
(/MODEL /OBRJSHMRHS) .

0020% IDENT 086-400-100,ACT310~RH

0030% OFTION FORTRAN B

0040% FORTRAN DECKsMAF » XREF

0050¢% LIMITS +ssF40000

0060%$SELECT (086~400-100/MOLEL /SRCSMRHT I M)

00654 FRMFL CXrWsSr086—-400-100/MODEL /ORJSMRHS
0070% ENLDJOR

The JCL to comrile the source code Averadging Module (/MODEL /SRCAVRH3
into the obt.ect module (/MODEL/OBJAVRHI3) is shown bhelow,

0020% IDENT 086-400-100»ACT310~RH

0030% OFTION FORTRAN

0040% FORTRAN DECK»MAF s+ XREF

0050% LIMITS +9sF40000
00604%$4$SELECT(086-400~-100/MODEL /SRCAVRH3 I M)

0065% FRMFL. . CXsWySy086-400-100/MODEL/DEJAVRHI
0070% ENDJOR
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Fidgure E-1 lists the samrle caontrol cards for executing AUSIM an the
Hornewwell Comruter Sustem at the Technical Centerdy comments are
Frovided within euotation marks., There are two input files —-— 05 and
09, UTL2 cories the aircraft schedule (/JFK~LATA/MODEL/TSMFIOCU)Y into
File 09 and the remaining ineuat into the SYSIN File 0%, The 05"
inruts in the examsle are stored inm several disk files bhw  their
lodical data tuyres —~-- limksy routess bhasic airrort datars comtfiguration
derendent datar asircraft serarstionsy and individual exrerimental
data. There are six SYSOQUT Filegs —— 0&6¢ 07y 269 27y 28 and 29 -
which are directed to 3 high sreed srinter. File 06 contains the bull
of the outrut and File 07 has the debws data. Files 26 anmd 27 srovide
the Tamxiwaw Queue Statistics Rerort while Files 28 and 29 contsin the
Rumway Queune Statistics. The rest of the files are intermediate work
files —- whether sequential or randoms formatted or unformatted.

]
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FIGURE E~1

110

20% IRENT 086~-400-100,ACT310~RH
30% MSG3 061383/1900
0031CC 086~400~100/JFK~LATAs DEVICE/450FK s IF066/
40% UTL?2
450% FRMFL LKsR»55086-400~~100/ JFR-DATA/MODEL ALLINKS~-1 "Ineuts”®
&H0% FRMFL RTsR#S5+086-400~100/JFK-ATA/-MODEL /RTE-1FLW b
30% FRMFL BESyR»52086~-400~100/JFK~-TIATA/MOLNEL /BASE ~EXF "
80% FRMFL. CFsR»S52086-400~-100/ JFK-TIATA/MONEL /CON-1 .
0% FRMFL SFyR»8s086~-400~100/JFRK-DATA/MODEL/SEFVL "
110% FRMFL SHyR»S5» 086400100/ JFK-NATA/MODEL /TSMFLIQCU "
100% FRMFL MXsRySr086~400~100/JFR~-DATA/MODEL /MOD~X1M2 o
130¢% FILE 055 X15y30L
1404 FILE Q092 X259+ 30L.
1S0FDEEF LK ANI RT AND EBS ANDO CF AMD SF AND 5H AND MXeGFRC.
170FNEF 05 AND 09:GFRC.
1920FROC MCOPY LK TO 05 1F.
T 190FROC MCOPY RT TO 05 1F.,
240FROC MCOPY RBS TO 05 1F.
220FR0OC MCOFY CF TO 05 1F.
230FROC MCOFY SF TO 05 1F.
250FROC MCOPY MX TO 05 1F.
270PROC MCOPY SH TO 09 1F.
280FR0OC CLOSE 05. REWIND 035,
280FROC CLOSE 09. REWIND 09.
380% SET /18
390% OFPTION FORTRAN
400% SELECT 086-400-100/MODEL/DRJSMRHS "Simulation ObJdect Code’
410% - EXECUTE Y
420% LIMITS 300r140K+0sF20000
4224 FILE 01 U3R3IOR
430% FILE 04y X389 220L
440% FILE 05y X1R
450% SYS0UT O0O7»0RG
4450% FILE 08y X4Ry 10L
470% FILE 09 X2R
480% FILE 10:X55y310L
490% FILE 11:X68y310L.
500% FILE 15y NULL
510% FILE 16 X8R »20L.
520% FILE 17+ X9R»20L.
530% FILE 19+s¥Y15»110L
540% FILE 21,¥2820L
550% FILE 22sY3S80L
560% FILE 24,Y45,80L
570% FILE 37y NULL
580% IF /18+FIN
590% GMAF NIOECK ‘Start Arrival Sort*
4600 6005M *Sort File 10 inmto File 1°
4610 SORT INOUTy 29
620 FIELD (W1S)
630 SEQ (A1) -
640 ELECT 1

-— SAMFLE CONTROL CARDS FOR EXECUTING ALSIM
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