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1.0 INTRODUCTION

A set of computer programs has been generated f or the

Federal Aviation Administration for the computation of noise

exposure values due to aircraft operations around airports. The

= collection of programs is called the Integrated Noise Model

(INM). The INM will compv.te noise exposure values for the fol-

lowing noise metrics: Noise Exposure Forecast (NEF); Day-Night

Average Sound Level (Ldn); Community Noise Equivalent Level

(CNEL); Equivalent Sound Level (Leq); and the Time Above A-

weighted Sound Levels (TA).

The INM is comprised of tL±e following programs which oper-

ate separetely:

o The Contour Analysis

o The Grid Analysis Model

o The Contour Plotting Packages

o Data Base Translator

o Data Base Formatter Listing Generator

While the contour analysis and grid analysis models operate

independently, they share the subroutines which read the input

data and perform single-event noise calculations. The contour

plotting package uses as its primary input the definition for

contour point locations which are output by the contour analysis

models.
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These programs are written in the FORTRAN IV language. An

effort has been made to conform to the current ANSI standards, in I
order to allow for multiple installations of the INM. However,

the user is cautioned that known differences from the standard

exist, (see Section 3.2) and that further differences may not be

documented. Version II of the INM is currently operating on

CYBER 175 and CDC 6600 systems, and the plot routines are used on

ZETA and CALCOMP plotters.

This manual is intended for use by computer programming

personnel, familiar with the protocols of the FORTRAN programming

language, who need to know the external characteristics of the

Integrated Noise Model and its internal processing in order to

install it on their own operating system. A more used-oriented

description of the capabilities and use of the models is con-

tained in the INM User's Guide (Version 2.4). Also available at

the Federal Aviation Administration (FAA) is extensive prelimimary

documentation on other model options, the algorithms used in the

F models and individual subroutine characteristics. It is FAA's

intention to organize and publish this material in further sup-

plementary manuals.

Requests for information, source code tapes, manuals, or

other assistance should be sent to:

1-2

- !i



Federal Aviation Administration
Office of Environment and Energy, AEE-120
800 Independence Avenue, S.W:
Washington, D.C. 20591

or telephone (202) 426-3396. Manuals and tapes may be available

at cost.
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2.0 TAPE CHARACTERISTICS

The INM release tape has the following characteristics:

9-track

800 BPI

odd parity

EBCDIC

Unlabeled

The first 14 files are blocked using 39, 80-character card images

per block. The last block will, if necessary, be padded with

nulls to fill out 3120 characters. Files 15-19 are blocked using

25, 132-character line images per block, the last block padded to

fill out 3300 characters.

Files I through 8 are FORTRAN IV source code

Files 9 through 14 contain input data

Files 15 through 19 contain sample output

File 1: VERSUN6, the Contour Analysis main routine

File 2: GRID5, the Grid Analysis main routine

File 3: All subroutines called by VERSUN6 or GRID5

File 4: The CALCOMP - compatible contour plotting routine

File 5: The ZETA - compatible contour plotting routine

File 6: The database translator program

File 7: The database formatted listing generatoz

2-1
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File 8: Input Module

File 9: The database

File 10: Example input data for the Contour Analysis, Case I

File 11: Example input data for the Contour Analysis, Case 2

File 12: Example input data for the Grid Analysis, Case 3

File 13: Example input data for the Grid Analysis, Case 4

File 14: Example input data for the Grid Analysis, Case 5

File 15: Output from Case 1

File 16: Output from Case 2

File 17: Output from Case 3

File 18: Output from Case 4

File 19: Output from Case 5
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3.0 INSTALLATIO[N INSTRUCTIONS

The following instructions are intended to serve as a guide-

line t4 the conversion of the Integrated Noise 'Model as supplied

by FAA to another machine and operating system. These are not

intended to dictate the precise nature of the installation, as

each installation is system-dependent. All references made to

the CDC 6600 and its operating system are by way of example only

and should not be construed as endorsements of those products.

3.1 INSTALLATION PROCEDURES

(a) Set up the appropriate user name, charge number, or

other accounting information to validate the run.

(b) Log the tape supplied by FAA into the system.

(c) Attempt to read the tape

(d) Verify that the tape characteristics match the docu-

mented characteristics. If not, try other character-

istics until the tape can be read. As a last resort,

contact FAA.

(e) Copy the files from tape to disk (optional; disk files

are more expensive but more convenient than tape).

(f) Get listings or dumps of at least part of every file

on the tape, and verify that all files match their

documentation and that all documented routines and
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files are present. See Section 7 for the list of

programs and subroutines in the model.

(g) Put the source code for each subroutine into a separate

section of a library, so that each can be accessed and

compiled separately. On the CDC 6600, use the system

utility UPDATE.

(h) Check on known compatibility problems documented in

Section 3.2. If necessary, revise the machine-depend-

ent routines CLOCK, CLOCKT, DATE, EXIT, SKFIL, ZERO.

(i) Compile each program and subroutine using the appro-

priate FORTRAN compiler. Correct any fatal errors and

recompile.

(j) Examine the routines for obvious incompatibilities

between systems. Look for data declarations, sub-

routine calls, use of Hollerith strings, printer

control characters, external and system routines, and

non-ANSI code- Correct any incompatibilities found

and recompile until the routines are error-free.

(k) Put the relocatable code into a library so that each

subroutine is accessible separately, thus facilitating

correction. On tc CDC 6600, use EDITI.IB for the

relocatable code.

(1) Try to load each program and its associated subroutine

without executing.

3-2
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(m) If a program is longer than the available memory, re-

structure the program into overlays.

(n) Check all loader maps for errors and unsatisfied

externals.

(o) Compile the data translator program. When compilation

is successful, load and execute the program, creating

an unformatted version of the system data base. See

Chapter 4 for a more detailed discussion.

(p) Get a listing of the data supplied for a test run.

Check it against the format required by the model, as

documented in the Basic User's Guide.

(q) Execute the programs using the test data, debugging as

necessary until the tables output from the model match

the sample output provided in files 14-18 on the tape.

Note that all calculations should match the sample

output exactly. If not, check the compiler's rounding

conventions.

(r) Set up whatever programs or procedures are necessary

for converting the CALCOMP plotters file into a file

compatible with the available graphics devices.

Verify that the test plots match the sample plots.

The programs currently run on ZETA or CALCOMP plotters.

(s) Set up the final version of the relocatable code in a

user library or as a file in whatever overlay structure

3-3
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was decided upon. Save the new version of the source

code on tape or other backup storage medium.

(t) Document the sequence of commands needed to run the

model and append it to the Basic User's Guide and this

Installation manual. Include information on the

model's space and time requirements, cost, turnaround

time, and system-dependent limitations.

3.2 CONVERSION PROBLEMS

Item Item Item
No. Desciption Category

1 BLOCK DATA Initialization IBM Restricted

2 Boolean Operations Differences

Call Statement Parameters Extensions

4 Data Initialization IBM Restricted

5 ENTRY Differences

6 EQUIVALENCE Machine Dependent

7 Format: A CDC Extension

8 Hollerith Strings IBM Restricted

9 Hollerith Variables IBM Restricted

10 Identifier Names CDC Extension

11 Octal Constants Non-IBM

12 Non-ANSI Subroutines Differences

13 PROGRAM Statement Non-IBM
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14 RETURN I Differences

15 Rounding Differences

16 User-Supplied Subroutines Machine Dependent

EXPLANATION

1. Some programming languages conform to the rule that

common block variables may only be initialized in BLOCK

DATA subroutines. The code may contain data initial-

ization of such variables in other subroutines.

2. The model uses the Boolean operations AND and OR to

extract characters from data words. It uses masks

stored in array MASK and initialized in BLKDAT sub-

routine. These operations should be machine independ-

F ent, provided the masks are converted properly. See

No. 12 below.

3. IBM FORTRAN permits passing a statement number, N, by

prefixing an ampersand:

CALL SUB (A,B,&10,C,&20)

[ CDC FTN FORTRAN uses the RETURNS list:

CALL SUB(A,B,C) RETURNS (10,20)

This problem will occur in subroutine PFILE in the

CONTUR program.

4. Some common block variables may be initialized in DATA

statements outside of BLOCK DATA subprograms. There

3-5
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may be common blocks whose names begin with numbers

or which are seven characters in length.

5. There are several subroutines with alternate entry

points. These routines should be checked to see that

local conventions for passing parameters are observed.

The model passes the same parameters to alternate and

main entry points.

6. EQUIVALENCE is the scourge of conversion programming

efforts, since machine dependent code is often involved.

Extreme care must to taken to thoroughly understand

the word boundary alignments which the equivalence

forces. An effort has been made to insure that all

equivalences observe ANSI standards.

7. Formats of A6 or AlO are used in reading and writing

data, building titles, and building variable formats

(See routines HEADER and GRID). In CDC FORTRAN, such

formats read data into a single word.

8. Hollerith strings may not be used in IBM FORTRAN

assignment statements but may appear in the model.

9. Care must be taken to declare Hollerith variables long

enough to hold the required string. In particular,

check that the arrays used in HEADER to hold the title

information are the proper size and that the building

process assigns these variables appropriately.
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10. There may be seven-character names in the model,

although some care has been taken to use only six-

character names.

11. Octal constants may have to be converted to hexadecimal

if a conversion to IBM is done. Also, the length of

I the constants used must be adjusted in conversion to

any non-CDC machine. These constants are used in the

Boolean operations discussed in No.2 above. There are

21 octal constants in array MASK, which is initialized

in Block Data subprogram BLKDAT. The length of the

first 17 constants may be adjusted by subtracting (or

adding) zeroes on the right until the constant will

fill one word on the machine. For the last four words,

adjust with zeroes on the left. This adjustment will

work as long as the machine has a word length of at

least 23 bits. If the word length is smaller, serious

conversion problems will result.

12. The INM assumes that system routines exist to provide

the data (DATE), the time of day (CLOCK), and to end

the program (EXIT).

13. PROGRAM is strictly a CDC convention, used to identify

the main program name, and indicate the logical unit

numbers of all input and output files used during

program execution.
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14. CDC method of returning to a statement number passed

through RETURNS. IBM uses *. This occurs in subroutine

PFILE in program CONTUR.

15. There are two system dependent subroutines which the

user must supply: SKPP (with entry points SKPPFF,

SKPPFL, SKPPBL, SKPPBF) and SKPP1 (with entry point

SKPPFX). Called by routines SKFIL and SKREC, they are

used to skip forward and backward on both files ard

records. CDC 6600 assembly language which interfaces

with the Record Manager utility is provided.

Ea
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4.0 DATA BASE AND TRANSLATOR

Standard aircraft performance and noise information is

stored in the INM Data Base. The contents of this data base are

presented in the Data Base Report (Report No. FAA-EE-79-11).

This data is supplied by the FAA, along with the INM, in the form

of a FORTRAN-readable formatted data file. However, the INM

programs, for reasons of both efficiency and security, read an

unformatted version of this data file. It is the installer's-

responsibility to create this unformatted data file. To this end,

FAA is supplying a FORTRAN data translator program, which will

read the formatted data base from magnetic tape and will create

the appropriate file on disk.

The program expects that the formatted data base will be

input on logical unit number 3, and it writes the unformatted

version to logical unit 4. The unformatted data base is intended

to reside on disk; it should contain fewer than 7000 words, so

that storage costs will be minimal. It is recommended that the

translator program and the formatted data base be kept on a back-

up storage medium, such as tape or cards, as there will be little

need for them once the unformatted data base is installed.

4-1
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The formatted data base is used by the INM Selective Data
Base Printing Program (INI.~RI). The formatted data base is

input on logical unit 4 (OLDDAT). The print control cards

(see Section 2 of Data Base #5 Report, Volume 1) are input

on logical unit 5 and the program writes the data base

listing to logical unit 6. Like the data base translator,

the data base listing generator is written in ANSI FORTRAN.

4-2
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5.0 PROGRAM DESCRIPTION

The Integrated Noise Model provides two general capabil-

ities: The grid analysis program predicts noise values at user

specified locations and the contour analysis program produces

the coordinates of points defining a contour of a specified

noise level. To create a contour map; i.e., read the coordin-

ates from the contour analysis output and plot them, one of two

plotting routines way be used. The two programs provided on the

INM tape are compatible with ZETA and CALCOMP hardware, respec-

tively.

The above programs are written in CDC FORTRAN IV with two

COMPASS 3.0 assembly language subroutines. These subroutines

use the CDC Record Manager for file positioning. The above

programs use the following I/0 units in the following manner:

Unit Purpose

2 Output from the contour analysis to be input

to a plotting routine

3 Scratch file used for storing flight informa-

tion

5 Input data file (INPUT)

6 Listable output (OUTPUT - except in ZETA

routine)

I 5-1
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Unit Purpose

7 Database

8 Plotfile output from CALCOMP routine

The ZETA routine writes the plotfile to OUTPUT.

The database is provided in listable form (File 8 on the

tape). For reasons of efficiency, however, the INM reads the

database from a binary file. This file is created using the

database translator program (File 6). Here unit 3 is used to

input the database as it appears on the tape and unit 4 is for

the binary output file.

To produce a labeled report of the contents of the database,

the database, formatted listing generator (File 7) is provided

in the tape. With it, one may request individual data sets or

all data sets associated with an aircraft type. Input to this

program includes the database as it appears on the tape on unit

4 and a set of user commands on unit 5. (See Appendix of User's

Guide.) The output listing is produced on unit 6.

5-2
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6.0 FUNCTIONAL AND LINKAGE DIAGRAMS

Figures 6.0-1 through 6.0-5 depict functional and linkage

diagrams.
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7.0 SUBROUTINE DESCRIPTIONS

This section contains a brief description of each of the routines

used in the three programs of the Integrated Noise Model. These

descriptions will include each routine's purpose, call sequence,

entry points, returns, external routines called input, and output.

They are presented in the following order:

NOISE main program

GRID main program

Subroutines called by NOISE and GRID, listed alphabetically

7-1
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Main Program VERSUN 6
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.-;~' rI WT ASDS, CKBETwd
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c /P?"FIL/ - B:O,'CK '!A-A, SEiTRES, TPRCF, ?ROFDA, PPEPR, P!RCSET, FiIXRD,L ' SnT, LOAD, QVYRD, PROFPD, APPTRD, EXCPOSE, IiSD2TH, CKBETV
C /?rri"I/ - P1REPTV, P-VOSET, ASDT, TOAD, EXPOSG, EXPOSE, ASIDZTH, ASDS2,

C~flErw

$cY /P'igTR NE IADT - PPIM VSS CKBETVPOFD
r /"k:SALT/ - SEr:E!'. ALTPPD, PREPP, ASDT, LOAD. ASD2TH, CKSETV

FXPCSE, %SfD'TI P, CKBET1
C /PVYrL/ - FI1XPD, kSDT, 1.01% PUYflD, ASD27TI, PPGUHI, FIRST, CKBETV

c /SCr4AC:1/ - qOC IWP TPRCF. ULTRRD, 311MR. ASDT, LOAD, RWYRD,
;T':Dr;PiE RA t T, '!OISRD, PRCFIID, ASD2'H, PPGR.'i# NVISDS, C!K3R.TV

- ?PPD, "P7P .'.IXPD. ASOT, LOAD, ELPOSE, ASD2TH, CKBETV
c 1TI'jjrK1 - D!P-CK VATA, TTIITSI, hSDT, LOAD. H8T, EXPOSG, EXPCSF, ASD2TIt,

:.!'\DtF, ASD)52, ASDS2G, FIPST, I:%S:DS
-T'rE ASD-, L-ID, *ASCI'Tli ??GOM', CKBETV

r rACC PY'Cr D2l5, % , GPPP, HEIG, CMRAY, PREPH, AIXRD, ASDT,
'-AD,-!) '(!.KINtE, PHT, EXPOSG, EXPOSE., ASD2TH, ASDS2,

/'rFFrI(/ - SIF', IIXTM, ASD)T, 'O-D, EXPOSG, !%XPOSE, ASD2TIU, ASDS2G,

/VECn2T.K/ - PZ.CU~ nATI, TIIIISI, ASDT, LCAD, A301TH, PCSCrC, CKSETV
7 WTI - ppr1"o T;f:' A f, 79"~, UIDRD, ASOIT11, CKBETV

*?pET.1I::L; rllO7"(nHi'T THE I::m ?ACAE> >>>>>>>>>

- - lIkrc'AF:' THFYST Sl;
IP -AT:'CRAFT 'p'

/jn~/- pAR"IALLy Ii:trTA*.IzFD BY hSDS3TII

-~tL F DS:* T9RES'HOI.
-. Ri PF' 'r"Er) llI"5' T~f~W)'HVS

- J~IEFTM1EO D31E -:ES
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45P.ROff oE.4Z~7'%ED I** PPEPP
C ~~P"F-FY I:I. 1:01t ~FI! O A/C TYP? ')F C:,IHRE!;T ElIG11'

- ~ I:t rUIF175 THIS PRCFPl7.
C ~ ~ ~~r k.4~CAM~ LA~YS MEAS"IIED 1:: FEET FRCM THE :Vj!1WAY

CTlAKEOFF T.:irlESH'n1.
c D)C!. -DETEMI:*- :;IZ' OF NEXT TIME *LNCREME'.T (0 13).

C 'H;C-A~cHER CH!ECK~ F!'? 'PIMi STE' S. IJT!'TB 1
0 ' 'G"" TS.'-CE2 'AftH ! ; -.V'PS IN !I1'ISE I EVE!, POORER

"l/~r'CISE5E WYLE 52PrB'RT "P! SC*"PCE.
- Tt:TTA' '11F rICRE:!iF! 1N~ SEC '?IDS

- S4AT,%v'" ALTU4A8!E TvlE STE
17 Y"Y - *.t&7 T SE

C v:'i - 5" 172S AL!.Ofhl~BE R'A! TIME.
* '! - TIP;FS' ~ .17' TII.E

- .* tl VEL'CTY I': RAD1,A1:S PER SEC WITHr 511C4i A/C
T'; AL!CV2. iT C'IA" vr TSNSE-UP AN;D BANKIN1G kNGLES

'~T!-T!IRr!;!! I) Vt- *IE; F^R W!IICH EXCEECANCE r!p.s WIIll BE
~A!C1LVED.':'F -IESE N'T1i 111 /THBLCK/

T~'rA:T)7 l!R "VE is V31 CH TrHTST IAS CALCUI ATED EXCEEDANCES
-- T:Ir'ES: -.) .F.VE! % C: E'AfCE TIMES FOR EACH OBSERVER (SEC-.ND)SI

C E!: 7. Y - C t '":TO!ISE e%,-P'.Y ABCVE LOIAEST THR!ESHOLD LEVEL (ONIE FLY3Y)

-Cn-T""iF vR'%R T'IF!'CE
TC. -PAECCY ' F T^Ll Cl!JB.BEEED SOM1ETIMES<r XV ' VA!. ":"S C 'TRTB*'TIHN Flim# ALL DEFINED F-I,-HT&S< PLUS

-- ~~p,, C'Sr ?~ IGNIFICA11T F!.II*HTS<
"!- C'ITC*'R VA1LJE LPTI7l<

nT'2Tyl - -)Isr C^$H'TnwTzCl: ' F T3IPTCA?:T FlIGHTS
*Y - R"-C'HD.S "'!I-3EE '%F Tl !ES3 THROUGH EXPOSE OR FOR CURRENT CONTO)UR POITT

- PWXTlITY T') CnN-t .':'?,FACTrR UJSED PCR 10OCP CHECK
C')KPI'JTTI ISEO C\1'!Y IF SMALLER T:IAH, TC1L2

T"I.. - NO "GER PSL1!D

C ' TEFP - F!ITGUT PITH l.FC'tATI(?N
C IF THlE FI!PST l*:DEX IS THE CONTEITS OF FLITEP , < IS

C 1 0. FOR STRlAIGHIT SF.GMErT
1. FOR CIRCflLAP SB*IlENT

2 STFAIGHT - X-COORO. OF SEGMIENT
STARTIN; PCI::?

CIRCULAR - X-COORD. OF TURN
CENTER

STRAIGHT - Y-CIORD OF SEGMENT
CSTART POINT

CCIRCqLAR - Y-COORD OF TURN

CENTER
STRAIGHT - LENGTH OF SZGKENT
CrCULAR - RADIUS. POSITIVE IF

4.TURNING LEFT, NEGATIVE IF
TURNING RIGHT LCOKING
IN A DIRECTIONl IVAY FROM
THE RUNWAY, I.E. AS IF
IT WERE I T/3<

STRAIGHT - X-C"MAPrF.ENT OF

C CIDCULAR -T!?V V'GtE
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C C STRiAIGHT -Y-COORD. OF UNIT
C VECTOR INi DIRECTION OF

SEGM~ENT
C CIRCtITAR - Dr7 FTWEFjI LIVE
c FROM ?tIRV CE3TER TO
C SE.GENT START, WITH

POSITIVE x-axis
C 7 AITIThDE AT SE11NENT START

SPELD IN KNCTS AT S?GMiE!T START

- THPlUST OVEP :iE.f'EN IN LBS/

Dr'1 - ;)XILY TC"71L Cl"IATT'::S

SES 1'3FAII-T R1*1R - ;T E;S IN~ CO'4T:UR

P T:rS DLFA -l~' ':JE F ',''IlTS lIN CC.NTCt3R

C c-FIcrFTs 'n FI'N4CTTTVS DESCRIB.ING EXCESS ATM5OSPHERIC
ACPTI''ICF *'OISE 7CF EACH AIRCRAFT TYPE

c l n - :AST C')*.P!:TED 1I'TT 7.RADTE1NT VECTOR CCIWrVENTS

C ES3AV - S A A!S nPAD!G G3CIrCE MITUD

c 'iS3A'S AS PE~~ WAN F- A PS E III-~

c VTINI: TIR RiV D -ASOS HOPrE III (DOSE.)
r ~ ~ isI Xv ETC

C AS2A'?S - %SDS rC15E EXP)S'URE VA!"ES FRlOM CALLS TO EXPOSE BY GRhDIE
C IEWlArE -TD)FITTCA'.!.Y "AIEO VAR! AR! ES INI -R2BLK<

A 'S7V! 5 W SE E'CP"S'IRE VA!"ES FROM! GRADIE
c - ~'im'2PiTIRE540c*O - ASOS ;CDE IT-X
15! - MkIIVJI ETC
W'W' - Il1niU!M TIRESHO"L-D -ASDS !MCOE III (DOSE)

C IS'24X - :lAY'(TnJ ETC

7-6
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C P'nINT -COCRDS 1)? CI3RR1NT CnNrOPR POINT Fr R EXPOSG
C ASDS7R -CIMULAT!IVE S'IIIM')N1 OF TIM~E ABCVE SIX THRESHOLD rOR 3
C DEFINED T14F PF.RInDS (T!rCLIDIrG CURRENT 01E)
C 'TllERS - ESTIIATED VALUES OF MTIER NICISE IETRICS AT CURRENT POINT
C %SDS'?I - T/A FOR E TIIRESUC?.DS
C F^R !TTME PERI'%DS FOR CURRENT flIGHT ON7Y

RC FTPS1' GUESS AT' POSITION OF NEU POINT; NEW POINT ON RETURN
c PIS -CC'IPDIATr'S :F PRESEIT TRIA! CONTOUR P0INT

C PwK -CC.DS OF P"SITIOfl CF VAL? CONTOUR SEARCH TEST POiNT<
r - SIN C7! rX?O'S'IRE VAT-TE
c VA;'l - PRZVI^'JS T1.17 ?.XPCS:JRE VA~TIE FOR CURRENT "POINT"

C' VAII - LATEST -"RIAL E'CPCSUR% POP ETC
C D - T)STINCE BETWE.EN C')NTC!IR POINrs

C /*AETRTC/ - Ir!TTA'ZD PlY 3IETFIX
c N I ET - rETPIC N1.RS!) 2**I~'I'EGER N1INDER CF METRIC IN STANDARD LIST<

r ;"A'S- TABLE OF EXPTS*I'v VALUES AT CONTOUR P INTS
C VCR "ETRICS ;TPER T*I~Y PRIARY

c p1'!FCl' - VAiuZ fUI3TR',C-'ED FROF FINAL SUMMATION OF SINGLE
c EVE!!T NCIISE EXCPCS'1RE %PP7 IES TC PSINARY 3ETRIC<

A-TTFCT - ?PPLTES T. '.TERNVTE ETC
c P rUE -E"l!;NIl:G IE!f.HTING FAC"rOP FCR PRIMARY !ETHIC

- P?~~ 9% Y !'~ ~~~4 FACTOR, PRIM. RY METRIC
c A LTVJ - UtTIPLYIUll FCTrR IF ALTERNATE METPIC IS NEL
r A'T1E - EVVNIPNG WI2GHTING FOR AITER1IATE METRIC
r llVWll - :IGW"T tlilTIK.1 FAC"CU% FCB %LTF.RNATE METRIC

N -MP IRIIARY AETPIC NTIMBER NC'TSE MEASURE USED,(
r ~ !F 2=LDN, "=:!L "=-Q cASDS, E=Df.SE

f, .'lMAUT - F-AG ',RRAY INDICATIN1V ALTERNATE IP.TRIC 11'JidBER
c ~IFT' I's - VNA' -IF VrTSE *4ErRIC ASCII LITFRAI <
C iiETLEV - rETRIC LEVE7 NEVER "SED<

IA4 - !:';MBEPS I*:JICAlTIh; ICISE CT!PVE SETS AND ?ERFCRMANCE PROFILES
C EP ITP "" A/C 'rYIES:

C r%) : *4',%SE CtUr SET %'TolB7P
P ' tCFI'E FOR -1 - :oo kUTICAL HT!.ES

-00 1000 o

I-t

7: tor~ -- ,1 SRC"' ATtU!AT

11 - P-' AIRC FTT T 'DEII'TIO FUMBER E IN SEP!Os CRES~
't'LY- CUU DTVEF"? NOAICS CP DAT UP LrTN( N 7 TAKAN EOFS)A

c '.C~i- !'*BS r 'IF ;IC:kr TPESAFOPT9S

r-

S'tkN -k;7E (:-J-TM NEVAL,9TT TA



* 1!-S - I~sE C'1nVE:, r.,El
- '1CB' 7 E 'F' C7': FF CISTkNCES AB'.VE WHICH FtTRTHER NOISE CIMP-TATIONS

r ~PPT4~tz AIPCFFT TII"UST S:.?TI?.S TABLE
C '!' TCt! T AMEI OF ~iRCrkFT TYPES PEFEB!NCED BY PflcFIIE NU3BER

-PPOFTIE STLtS

* - ::".iPF7 'F :;E!M=TS IN: PL:RFCPMYACE PBC,?I!.E

- -- PT - !CA-rS rir'' (+1.0) rp !AN')In-' (-1.)

3' -IN : A %. *E FVs"~ErO'M ANAYYSIS ?CINT T) AIRCRAFT

- -P An?P^Ac:I PaICF'&P 'xr' ARG (A/C TYPE)

e7 /Pl'YTP./ - MIE-)B lT IHIS! IF NPLt IS PCSITIVE
- KF - N-MlIEQ ^F " TITS Tn TifE ri~F HISTrRY

-P 5MM:: APPTII! -I!S (SECCEF1S). WrRDS 11-31,43.2 ARE PLOT SCALE
2.?t - - *IfTr) *:C-TSE :EVELS (DRI) CORS sPC1DIJ'; TC TGPL

* C") - A/C ?C SITT''l AMD CR! ErTATIC!J COPRESPOIIG

-1- -:-.P.~ -5l -;C)*' D':E lA

-AG'!.: I.*~AI~: 'F A/C l.0GI'rrDI!&L AXIS WITH PSS X -AXIS

TS7- NIMPER n.F CT'URS
* fl~! - X~~I~2AZCWA!LErI3AUC BTWEEK CO1MTCP POIrTS (SEARC~4

- F~ME OF '1.r -':IYSICAIIY DISTINCT InESTIOt; SARK<<
-!I AA ACC-vU %T"'~z

r C-'-M3 CIF 1AST 7 ,i) PO~rT ON CC'NTCUI(
P.'C'ifE - P'CT SCA' 1 FlkCn!R

c /*zrX*,r/- ':A:17Tl.
T Y I'lITllkT !:ED BY SETRES

1:0- ?P0CCED-P% ':*1132R AIIAZk'ENT TYPE< ASSIG"F.D TO ECH TRACK
EIF- I.SA"CE AT~i'RACK~ TC- END CF REST!IICTION INDEXED BY R.EMT 0

-= *.71 - DISTINCE ~~GTRACK -0 BEGINNING OF PESTrICTION
TCBT - TABLE : F PESs'ICTTr TYPES IN;DEXED TO ORGSTR, ORGEND, L-7C<

17 "COSE 'k3ATEr':'<
3* R - TABIF I F CB78Cr CT.T~II< GRADIENTS INPUT TAKEOFF<
IC*PNCI: - CITBACK( q."%E CVEPRIDI A~RRAY

_Z 7:DA!T- ALTITIlDE ABnVE GRCID AT END OF TAKECFF FESTRICTION

c '9)LS1'R - 11TSTM.CE BRAKE FEJ FASE ?9r1!IT WHERE TAKEO~FF
c PESTPICTICIS REGIr, INMRED BY "RESTPICTIC"U NIMBERS"

rr.;E::C - E-C WiIERE PESTRICTTC! END,~ OLSO INDEXED BY ETC

API - IRPCRT PRESSUPE AIT!TDE
-PRI AIRMORT TF.APERIATU3RE DFGREES KEIVIN tlTERNALIY<

XA - TAD!IE OF PIFI.M START ERAKE FEIEASE< CCCRDS ARRIVAL<
C - TA~BLE OF 8-KIAY END CCORDS OEPARTURE

RT - P"'PVAY TT'Tf

- C R"SS. - Cin'!ATIVE !V'I8ER CF CPERATICNS INDEXED BY
c DRP"RTIJRES 1<, ARRIVtdS 2<; RUNWAY; DAY, EVENING, NIGHT
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NkR- TABL.E OF RU"IWAY NASIES,I - DEPARTURE, 2 ->ARRIVAL
NRY- N'IMBER OF DEFINED R"IWAYS

IlDI3 - !J"ISEP IF 31SIP.ST TAKEOFF RUNWAY
C C~fl'ITS ?"3~EER OF AIRCRAFT TYPES, ETC<

C X - T Cn)'RDtATES OF C"RREIT CONTOUR

CPPCF - A3!.E CF AIRCPAFT PERFORM~ANCE GROUND TRACK ALTITUDE<

7 IC-M- COITAI' !S T:iE DISTArCE THE TRACKS IN AGROUP HAVE
ZIN ccimer FOR U7P T^' ir GRC'IPS SIGH(

tTIR - trOn-JP 1VUflERS I\;DEXFED BY TFACK N'JNBERS

C /TIf!PLCK/
'-K- TPACK nt:Ap~q
::- U1MRf 'F TRACK SEGM.ENTS IN CURRENT TRACK
"'IS - NIBER rj' PR^I'E SEG*IENTS

-P*'S - N't'-BED OF f"DSEPVATIC*'SL C ITAC- N I4 AILCIARLE N11BER CF TI%1E STEPS IN ONE SEGET

'-l- THrES'!rl.) :!i:tREP
DA-PY -DIS.TANCE (FEE-) FflCM POINT ( F CICSEST APPROACH TO FIRST OB1SERVER
'rAS'PFED A1073, 'ROI:D TPACK AT THRESHOLD CF RINWAY WHICIH

c 3 ~E ISEn IF 1T *JE!? A TAKEOFF TRACK. CANIOT BE IOUGER
T.' T'FACK. TF *.ElITIVF., ST4RT CF TRACK WAS CLOSEST APPROACUll

- - - +1 F"17 TAKECFF, -1 PCPE 7 INIpi'
lc!T9- SET T-?'E IF 'rIIIISI EXPECTED TO CHECK ARGS & PARAM.ETERS

-ICl - TRIE IF DE-Al Rfl 01V1C'0STICS DESIRED
V-, TO 27) VC- OR!* POIlITIN15 TC HYPfTllETICAL OBSCERVERS

! 'TDp~B. Tvi~ ?I!F CT'JAI NOISE L.VE: TviF IISTORY AND A/C POSITICN,
91"_rCrI-7N DEP')STTE.J Il T3P!., Al PT, CC-RD. IF
11:1!.P -S LESS TjiAN ?P E9 1TAIS 7.ERC, TGPL AND) AIPL APENT FILLET). IF ACTUAL
*-' UER -^F Tl!E .;Tl :; rXCEFD:; THIS, 'rINISI liICCU2-S.

!.~!PG -TP'E-- IF ~C'HL~ EVERGY NOISE LEVELS ARE TC BE CAL.CULATED

=T'Tr' -DFSeCP?IT7F HE.;)IPHj CF AIFCRAFT DAT% B3ASE FILE
--%"!E 'SEP ?RP-VI)EL HEADER FCR OUTPUT

pA''- CnnTTO1R :1'~rTT"~ E
.11T- k:RPCF.T AITITI)E
-''T-AUCITIEP '"TPIT ITT r

:1 - ?!7S7 -I-_E PID213SH

-~ ~ FAD '?*.!!WAY ':* !.Erf FCP EACH TPACK 0 IF TRACK IS t!NOEFINED<
1S;- CO'AIN5 'rf: ~T' -15 R 'F TFPCK SEGMFI'TS F'fl A IIVEN TRACK

Z* P HI !S* CRD-*? - iT'r C7 FTHIE Wf'RD. THE HIGH

-i-rI 1T C-":fl FRATO Pfr.ARcING T!IE TRACK SEGMNTS
F-:- A~ IVE~l T!~tCY.. IF -HIE RIT IN ?osIr~icN A, CO:JNTflZ F901
'HE il'I CDER 'rC rtH:-- rlarWEP. is A 1rIA1py C,

Illlf -!E" S-'Ml!T 1. TS 5T-A1IHT. IF 1, TT-S A TIEN.
141 R'IARY '!lSKI!; r-NSTANTS USED TO PLAY WITH ITSEG,ITPRAC, ETC

-Fl" STrIT!IT !N9::S TART CCCRDS X,Y<,

?^P CT!'C-LAF SE ET: "Pl CErTER CCCRDS X,Y<, PADIUS
+ = Pti, - = jj( T*?7 %X- ')ADIros<, ANGLE BETW!ES

ClPl P-11 STAR- r,,FTE AN~D P-751TIVE X DIRECTIC;

-7-
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- TCTA:_ rpAcI' Drf'TA!:CLs FPC BEGinNi3,s;CP TRACK TC
C 0D 'F E C2 I SE^!.F:T ":XCVPT TH7 !AST<

-!Mt '%F 1/1~ '!T-I'lUl TUFT7 RADIUS OF SH'rnTEST
rI E~G! FCp ECH 'P.ACK

r /721kIg/ - PAFTTI!.LY 1IIILI7.Eo BY "IXP.D
"-~TT - -7--TT! '!!MPE! '-F DISTIMCMY DEFINED FITSHrS

C TT7 - FT~V!TS FF * INZ I ATEST CC%'TCrl9 PCINT
T TPRA - TABlE I)F SENC'DED PRI:PERTrES %0f !StGNIFICA%.ITt FIGUTS

F 1;i-I!)E'TTFICA"[C": C-DES (POSITTON 0 LSI3)
- O1SE CTIPVE" SE- X31!3ER MNS 1

* 1:PERF-r~l!!vcE ,,,R?ryr wlnpFP

- !'GC'1J") T!!ACK ~'!nEPR

-; SI:; "I'r: i IF F-I11IT !sIrflIFICAXT!, o IF UOT
->S * '-PS - Cv%1TAlI!5 T!!'2 IC2IHTED NEI14BER 'F OPF.RATIONS FOR
vCf A IV! i-rvx.3- OE-'FTD P!IGHT F 'R A17 !METRICS_

79, 1,39 A!rD DCSE AT.-- iAlE THE SAME WEIMflING SC
rT"::-~-o: FOR C'FFEwT FlIGHT CAN BE MIPND AT

?!' (K x ::)
-OS- SE*. -PS

c '1 - C^ IDIAT P'II4 F A/C 1I' ATRPCP.T BF.FEVENCE FRA3E
c 111-7 P! - "':I- VZC-311 C-' PC!EM~S FCP ALPHA IN A/C REFEREU:Cz FRA4Z

C VAFT -BTA ;- %/C PvF FP.%'E

Sv'AT7~ A/C r-F FBE.'!.
73 - VECT05 ?n'T~ V2 '1 A/C TC- CBSEPTER WET FIXED AIRPORT<

- -AS VD, 11"7 I!T Tn* A/C CZOPD FRA?.E

-%'R ; I:; *IRECTTL' I.;
C i-EX Lr.T CF "CISE ~ J~ESINDEXED TC AiRcpkFT IN rSVzR INPUT

-*DX iTT'T --F l.-ISn C-'V *1 4BEFS t!:DEXEr. TO AIRCRAFT rIt 1ISZf INPUT
--)( 7_1 7F PP'vl-' ETC

-L' - CC':TC*7 ::E ~VER CHAt.GED<
S - CO~?I? ) "1! 1C CiIAIAGfr SCIETIICES 3~Y NEWPNT<

- P 17Ir*-S C^N"TR VAn-JE TEVEIC
it lTEST C"T % VAI7E LEVEL<
..*2Y1 - 'r?.M NI-TSE W~*zf
;Y !iBFrF l' TEF.TCFS iRE)UIrD TC FIND CCW1O'JR POINT

Z 'lMp CUECF - TrEA'qCE * THE STEP SITE -- IS '-COP CLOSING?<
-SIFT -T71127'CE *THE STANDARD DEVIATI')%N<

Hain Program GRIDS

r -~In pp-r' F^? 3RID 2 YS~IS BI2BS
c7 * CL:S -HE F01::4*2'71 S?1lP' *TIES DIRECTLY

1 EP ?T nAT) )1E
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- '~?P.S: T9 '.Ay 0311. HFE%! NOT FPCvESSAPTLY) BE RIN FRO~
c TAPE I:r"T GF"E'A'ED PY NCISE RUO Crr.TOIR. IT EXPE.CTS A

C t'rilP3SH" (THPESICID CC!:TRCI ChRD) A:DO EVIDENTLY ASS3.'E5
C '?I A/C ? Rf'Fl'rES, E7C !IAVE '1' .CHPUGED FPI):. THE TAPED

C T':?1"'S R'!?. 30'!E CF THlE .MCST OPAOUE CODE IN THIS
c ~'TrE KCIVES LIBELTNG TIE PPIVTE3 CUTPUT TO CCRRESPOND

7"~ THF PtY-TfCD CC*ITY'R
C '~CAL ARIABIE DICMC^"ARY
C A - I]TT'7V)E (Z CC'H'D) OF CUPRENT ';FID POITT

c -F11 X O~rFSET, FID v-!ADFXNT
A F:.A,;2 Y 17FFSFT, 'BITD -)tAD)RANTS
ATOCRF -STnP*1E FR AIRCIAFT DEFI4NITICV REC '2DS

r -T- A/C 1I7Z~AgrvE pij~Ay (SECCND&RY SF.G)
c iA 1.1.1 1;, s~ tvkS. 4711TED BY VELOCITY, SIEFLDING, ATTENUATION
C A"D DFCII3E'. C~fl'PF.C'TC'

C ~3AT!Er - SER 'RCVIDED HEA-DER FOP OUTPIT
c Cl !TR - IS!3 CC'4TRIB!'TICNq CF AIRCR~AFT WITH AS5IGNED NOISE CURVES

AT 4 CHPSEN P^T!ZT
C ~ -9ECIRIZ: CORRECTV'!: FOR SEGMENT CLCSET TOQ GRID POINT

C n' - fDISTANCE 170's TPRACK FROM TIIRESICIDT3 CLOSEST POINT
r DATEP - C~~TXI*S DArE 'I/D/Y<

C PS - I~EC1t3FT CPCI'- FOR SECCFDARY SEGnENT
c DnST -DISTANCE TRACK T(' CLOSEST POINT CN SECONDARY SEG
C 9T DISTAICE TO TRACK FRC7 GRID P01FT

C HED1 ~T' HEADER
C HIRD2 1 

- CITP"T BEIDEP
HEFD?2 - P'*TPYT iIEDER

'I- AITITZDE AF? IIRVf!AF- (FEET), PRIMARY SEGIENT
r Al A!. P1'PPCS! EVER POPUIAP 100P COUNTER WOR!D FAVORITE<

TIA!FAl - LET'TERS PF THE ALPHABET (GRID QUADRANT TDS)
C C9H - OUDRAIT 1 ABFlCYACE

C YC - *5E~CCIMEvi" FILED 0'i CCNTROL CARD
C !crms- IDENTIFIERS 'P METFIC TYPES (ASCIT)

!cc,. - CC'.4'AND LITEPAL rHCDK
C lEVD - C(~!IAFD !.ITPRA. 7HE7D

c IFP -Fr.13 10' CALC1T ATE AITERNATE NCISE METRICS
C IFI!. TAPE FILE !.3MEP OF CIRREET CONTOUR

C TEST B T'FFEI? FnR USIER INP'IT CONTRn! WORD
C IGRID - CC%'4AKD: LTTERAL 5SHGRID

CI'nP - PRI!ITO!.T IPTIOnS (CO.IPARISCH ARRAY)
C TC7PTN - nRINTOttT OPTIC" FTAq 4RRAY
C TMCR -CCSMUD LITERAL -P:OP
C ITnY - YIST OF VIISE CURVE NU3BERS INDEXED TO AIRCRAFT IN USER .INPUT

- TN;DX2 - TIST OF PRi'FIIE NUM.BERS INDEXED TO AIRCRAFT IN USER INPUT
C TTAC -NOISE C7PVE N'!MBER
C ITFIl NI~tBER AFl FILES TC SKIP TAPE FOR NEXT CONTOUR

c ITI!i - NOT qSED ISSPELIED 'IAYBE<
C IT~ - C'JTnf]T TADE' STE DATA STATEMENT<

C ITPRIC - EFI~ODED REFERENCE VCRD(TRACK GROUP
VT"!HER, TRACK N*"MBRR, PROFIl-E N31.BEP, ETC)

C tTPRESH - COnIAND) 7ITERAl -HTHRSH
C 'TXC.T - 3RIT) OUADRAnT- CCORD GRID OUTPUT<

C JCCX - FLA! I!:DICATING DATA TO !ICDIFY EXISTING BASE
C Fl - E'TGHT NYINBER

C 1.- MWIDER OF POINTS IN GRID NX TIMES NY<
C ')14 - 'OGICAT Un11 NTINDER OF CflNThT.:I STORAGE TAPE

?ASK - BIANIPY MASKING CC4STANTS 7SED WITH ITPRAC, ETC
C nAlS -SEG.IE!T '!U~.'ER CF TRCX CLOSET TC GRID POINT

!I"XT -S5nnT "SED FnP SECONDARY CONTRIBUTICIV
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C NCCn1 n'j~BEp OF CINTIGCUS SEGMENTS MAYBE<

f XTT TTAA N!BER OF nISTItCTIY DEFINED FLIGHTS
C !OCOti - C33MA39 !.ITPRXI

f, rPRF - PPOTI! :l18ER
r "PTS - rNIBER 'IF JRID PCIWFTS CCUNITED 3AYRE<
(7 IPW - F-FI1AY N!vB~ER
(7NC - PP^CCED:IIE 'VVIEV A9ATEME-04 TYPZ< ASSIGNED TO EACH TRACK
C N71 TRACX GOR11P .ASSIr-Ei
C -:P TRI~CK V"IBER

17 '"*?S - PIGE CNTRc'? (TI!IIT) FlAG FCR CPTInNS 3 AND 4
C *111PTS - CIIVT3R V) CVMR' 'BEB OF GRID POINT '.ISTINGS
C ~P PArvE 'f f"IPUT
C X- 14"013FR CF X C-!nRDS 1:: 3ID
C nY - Nr'I.D R CF T CCrOtDS IN '.R~T3
C 'T'iPS - FSTIVVTEII VA"ES IF OTHER NCISE IETRICS AT CURRENT POINT

rP - O!ANAR! COCRIDS 'l? P"TVT IT WHICH NOISE EKPISURE IS CALCUALTED
C ? - 5 6 Y COC-RDS nF C"RFE2 GRID P'YIS? IN EXPiSJRE CALCUMrON
C P%.R - AIRCRAFT PCVEV s1'TTIIG

C - rL''l' RAG

C T1 - THr'ST O~F XIRC-%FT (Pf%!!S/EEGIVE)
TSl- TABLE CF f TH!1ESH-11D VAI~lES FCH CONTCIRS

* V - VEt".CIT OF AIRCRAFT (KCTS)
VF - 'i:1D VE"')CITZY

C V7 - CCIPOSE1 nF WI!D VELOCITY TV! DIRECTION ODF TRACK SEGNEUT
- vt~pS -T BLF f "RV;IIIG FACTCRS FCR ALTERUITE I m.fICS

Z XC - X IR10 C)-rnItATZS
- - !G - APICST X-CIIP) ON: CeZTq%1

- PP - V FPSET, FIRT/1000
XP?2 - I tSET. FEErL/l)O

C KCS - STAPTING X - COr3D !F ;RID
ISM. StMALI.E5T K- cC(.rR1 7:3 COt:TCUR

r STP - '1nflE -F VEFr R.EUE"I I VA!TJES IN JET')
C Y5;TP -'!REP ^~F FEET". R-PrEE:- Y VLUES 11; GRID

C Y - y I.Pin C')lFDT-'VtT-S
C Ti LARIEST Y - CC'%R0 CN CONTOUR
C Y- STRATTnh; Y - t*R,

Y - SWA'EST Y CTCR0 CK CUITCIF

Function ACNOIS

C ,C2CTr, - ?PI4ARY 'IETRIC lEVr.
C Ir-OTSE - TAB'? CF EP'l IMI'TES (DATA)
r AL PRI!AR AND ALTERNATE RETPIC LEVEl-S

C !~IOS~- AgLE C? !. AI"ES (DATA)
C T AST VAVIE Il I CCtRD 2 DIMENSIONAL INTERPOLiTIG! LESS THIS

UPAC - Ve/ TYPE

C 11*1 - ASSTSIF'f l 3 VAtIAflZ'E
* C 1 - A CLC~A~IC: ?*A~(SEj REFCPE EN!TRY)

P C __v- ERP'nP ?'V SET 13ErCl'E ENFY PT CAtLIN3 P-0171E
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C? Fv - k.DRAY AP'TMF.T! O I ARGFST THRUST IN A/C THRUST SETTING TABLE
NOT IREATnv THI: THR

KX - N'tMDER OF OPIR\TXO!S FOP TA CA!CULATIO!NS
C ..- CONSTAN'r
C M - NW'MBER OF VAT IES IN X TABLE FOR 2D INTERPO!ATION!
c - N1RER OF Y VIL'TES FCR 20 INTEPPOLATION

C "OIPTB - 2IF ONE OF TUE THREE AIRCRAFT WHICH USES AFTERBURNER 06-11-79
T!IP'YST I" "H1P FIRST CO!J41!' OF ITS NOISE CURVE TABLES. 06-11-79
IF A LkfDI!1G, THIS PART CF THE NOISE CURVE WILL BE IGNCHED 06-11-79

C NtWMk7T - iivEtlNiTE 'IETHIC IDENTIFIFPS
C Y' .PR - PFIMARY METRIC !1'tDIER (SEE BELOW)-
C nVPS - P"ERS SFTTZ";S
r ST - 'IANT' PC'E, 7.O-
C qY.R';; - 'ABIE OF SIANT RANIES
c S' PR - SI A'T FAIGE, DECIIAl
C -HR - A/C THP!'ST SE.''I:'G
C !CFOIS - FUNCTI'l SUBRO" :INE
C THE "P PCSE CF THE F'"ITIOh StJBPCITINE ACNOIS IS TO COMPUTE THE
C N)SE EXk STI.F ' FVEL FOR A SI';GLE FTIGIIT IN TERMS OF ANY COMBINATION
C rF INTnICS. "4PI!E NO ACTt'A. COMPUTATIONS ARE PERFORMED IN ACNOIS
C TTSELF, APPROPRIATE {THTR STIERr'ITII:ES ARE ACCESSED AS NECESSARY FOR
C E!CH 4ETRIC (I.E., 'FF, LDN, CNEL, IEO, ASDS, OF DDSE). THE SUB-
C PlIUTIVES USED BY jC'ZOIS AID THEIR FtIlCTIONS ARE AS FOLOKS:
C GENFN? - LOG-LINEAR-TWO-DIIENSIONA L INTERPOLATION IF "ENERGY" METRIC
C NOISE TABT ES
C ASDS2 - DETER'!ES ASDS LEVEL
C ASDS' - rFTEPMINES DOSE TEVET
C ICNOIS HAS ONLY ONE ENTRY PCINT AND ITW CALLING SEQUENCE IS AS
C r' LWS AC.IOIS.(ITAC, SLP, T:NR, K, KK, J)
C WHWR'
C ITAC - NOISE CUFVE ST NUMBER ASSOCIATED WITH THE AIRCRAFT TO THIS
C FT IjtT.
C S:R - THF MINIMUl SlANT DISTANCE FROM THE POINT BEING ANALYZED TO

C THE AIRCRAFT FCT THIS FLIGHT.
C THR - "HE CORRECTED NET THRUST IN POUNDS PER ENGINE AT THE POINT OF
C MItl'I',m S' ANT DISTAN!CE (ABOVE) FOR THIS FY IGHT.
C Y - INDICATED WHETHER TO COMP'JTE THE EXPOSURE LEVELS FOR THE
C AT'TF.PN.TE METRICS IN ADDITION TC THE PRIMARY METRIC. IF K IS EQUAL
C TO. ", THE AITERNATES IRE AISO COMPUTED. OTHERWISE, ONLY THE PRIMARY
C IS COmPlITED.
C KX - THE YlDUER nrF T:IIS F7IGHT. IT IS ONLY MEANrNGFJL HERE IF ASDS
C rR Dn'SE ITVETS APE BEING COMPUTED AND KX IS TRANSFERRED TO FUNCTION
C SUBROUTINES ASDS2 AND/OR ASDS3.
C J - INDICATES WHETHER OR NOT TO COMPUTE LEVELS FOR THE ASDS AND DOSE
C ALTERNATE IETRICS. IF 3 IS LESS THAN 5, THE LEVELS ARE NOT COMPUTED
C : OTHERWISE, THEY ARE COMPUTED.
C IF ADDITION TO THE CAlING ARGUEMENTS, ACUCIS ALSO RETRIEVES

C :lNF'PMkTION FROM LAREYED COMMOn! S!OCKS/NOISE/ AND/METRIC/. /NOISE/
C COUIINS SLANT DISTANCE (SLRGI!) DATA CORRESPONIDING TO STROED EPNL

C Vk.T'TFS (ArOISE) AN') HEY VA'UES (BNOISE). THE PESPECTIVE POWER

C SETTTNCGS ARE I.CTI'"ED AS WEL! (PVRS). /METRIC/ CONTAINS THE NUMBERS
C ('I-r BELOW) COPRESPC11DING TO THE PRIMAPY METRIC (h'"MPR) AND THE
. A'TElATF METRICS (N'ITIALT).
c THE Ft'.CTInN AC!'"IS Ti CA:..!E BY ONY CNE PROGRAM, FUNCTION
C S9JBPO"TIKE EXPCSE, ANtD IS CALLED MAtY TIMES DURING EXECUTION.
C AC'T'S HAS TWO EXIT PoI:;TS. IF 4LTEPNATE EXPOSURE LEVELS ARE NOT
C CCMP'TTFD, THE LrVE' FOP TylE PRIMARY ME7RIC IS COMPUTED AND THE EXIT
C ETIP IS !MEDIATE. IF THE ALTERNATES ARE COMPUTED, THE PRIMARY IS
C CoIP."TED FI?ST, THE TIE ALTrRNATES. THE SECOND ""AIT RETURN COMES

7-13
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C AFTE? THE FUNCTICN 1XI I SET TO THE V.%fUEF FTHE L.EVEL FOR THE
C PI%~PY M4ETRIC. THE LEVELS FOR BOTH THE PRIMARY METRIC AND
C 'iTFrNATF IFTRICS ARE STO)RED IN THE TABEYED COMMON BLOCE/mETRIC/
C TINDER THE NAvE (NVMSt). THIE P-SITION NUMBER OF THE LEVEYS IN TABL.E
'7 AVA!.S CClRRESPrn:-DS TC THE !1UMPER CF THE METRIC AS FOLLOWS:'
C I '"PF
C 2 Lll

C D^S

Function AL

F-INCTInll A!. (V,AVD,F,J)

r ?OCA: VARIABL~E DICTIlONARY

C ABSP3 - ABSOLUTE VALUE OF DISTANCE CPITERIC

C ' BSPJ - ASSO!TTE VAT' AE O~f EXPOS?.'RE CUTOFF DISTANCE FOR NOISE CURVE 11
C A! A WEIGHTED ECIRE.? !.FVLE!
C ALI CC$NTRIBUIIOr~l FROM T'IE JET EXHAUST TO VALIE AL

C A' CCllTRTBt'TIC4 FR)M FRONT FA4
C ALI' cCNTRIBIITIC': FROM F
C AT 31 C#"!lRTBT'TIrN FRn9 REAR FAN
C kVD - RETURNS 'IAGNITUDE CF VECTCR V TO CALLING PROGRAM

C DC - TAB:.E OF CUTO FF DISTANCES FOR THE SEVERAL NOISE CURVES
C nfl - PI 4T!:US A2PR$PHTITE C7TCFF ANGLE FROM DC
c DJ - VATfE Or AN APPROXIMATING FUPCTIOI; USED IN EXHAUST NOISE COMPUTATION
r.
C 'rYATT - ANI'THER INTET ?!EDIATE RESULT (SO SEE THE WY!-E BOOK OR
C 'LC"K UP qHE RH!IGERIN1G TECHNICA7 REFER13-CES, THE EARLIEST IS
r FRO 10c,4...)L
C F -THIST SETTING3 -'F THE AIPCRAFT I
C FV T!IrUST SETTING USED TN PREVIOUS CALL
C rR Tf!PUST 1--1

FFFF - Il:!?ER:FE )ATE PESULT
C ';JET - S7"PE AND ITEPCEPT V.%lUES FCOR LINEAR APPROXIMATIONS TO
r EQUATI',' FPIR D(THETP.) CN PAGE PAjE 2-11 OF WYT.EI PESEAPCIIPROCRAM!!ERSMNUA , wcs77-7, DOT-CS-50256)

C 1 -P AIRCRAFT nJM!3ER ~rCm PRF.VICUS CALL I
C IP CnEFFICIF.'TS OF FTICTICNS DESCRIBING EXCESS %TMOSPHERIC

C FF - TNTEPOE.DIATF 'ISSUL' FROM FRCNr FAN COMPUTATI03

C '1D2 n T DIVIIED BY TV^
PJ3 YET ANrTHER I!!TEI'NFrAIlTE :?FSUIIT

C PSTIV N MT'OTIG ANGLE
PFI'Fr' - PST FXPnES:;F. ' I: DEf*R.ES

C 051% k Asi'm.ILAR All*jLL T r PSI Ii: A DIFFERENT PLANE
C F - INTE'?'EDIATC DEi'*!

C -FYALOG - OG TEFI2
f, -T'G 7ARTTHMS IF TIE DEFAtll T TIWESHOT DS
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c TlF'1)!T PA'rl- (1!0- IZEIATEV TC AN~Y S!7EVEIllANCE ACTIVITIES, HAHA)
c- T:IrUST "IN-1'
c THI1' FA-I-
r V -FI9'ST TIMEL L' CITIO!S APE VECTC'P FRCMi AT!'CRAFT TC ANALYSIS POIN~T

-Fl!!CTIC.: S1-A0TIFF
'~~ ~"c'I~rSUBR"1T13ZE .1 CC_'!l;R~S TIIF A-WEI31PrED flECIIIF7 LEVEL A~T
F-1*: FRm! k F'11 1HT AT ' ;ITF~l POSTTI'CN. T4EIS !UBROIlE IS USFo

CI ', CAI~L1 C CF t'~z ASAN DCS ILVE S. THAT"'TN Al DOES.S

'l!CF IC'Y EFI'T VEC7?') PTfl T' BTlFNT T l THRI A IT 'c" T ANALYMS

C V~I~" V ARRYA FVD PP A E IROTATII FRS
C -Ck-ECV;I" E MAP'F 3ODYT'RPOFA:T*iFimTE AC-FTTAHENLYI

-- 'G E 11.RR) = ~ D (X'1TET D4ACE!T

-P =' "-'- cPP.W 1CY !3E"UAELF

C 11I -ETsirE MAPTtl CF) VETIP V ISCOMUEDBLALNDRTUND)I
THI 2-'-;'-IE :T D

- 1'T-~-F.N5I T 1.0 D

IS CA'! 3TE! ;IRRX rl- Y (,ITE P" 1ACEITIN III,3I S A.
I~ !;1F E THR I AD TI?P B E ITIC R CrArD AE4

r c-'-ECpIl!Ec N "i' 2-.isY (QltsIoi NACLLE FGN YE I

C ~TCATS lYR~ "JRY ;E!'E PRIE Ai, SPPUILE AISI MI2R T CIsE CALL

'.I: -"P'r'Vl~M:v T~AY ASD t*'F. MSIE MTF RES ARE YP7CH. AE RME
C AS TF^vkTCI 71;I PS!Vi2 ql;'.7 E -G O.MPTHEO~ ARIUE Ti VF, ANDE IN AS

r ICrgAI*lFD IY//XAPt.'/ V.,)/XSIST DAT CRFFCESFCTINCTIMS DECIITY
c CT' !-cTCpsriEcs 1 flPPI' 1,is MiSOS FC TEAC ANI CAF TYES(IE.

- *IK*OAFT IS C:Y IS Fn*I!: PTNF (PCT L ND IS UISD IN DIRVTY/
C F ItIATAr~S I"E /A!IT"/ ARE CTE~ EVlR IN TH~E SENSEG THT

r FIMTW'S w.,E rYT TH TIS!MC PRFTCEEN CT. F AYTE PTOIT (FPD THD
C '.PAFT !IT* RE (JP 3LPE ~TE SAME) LAS- 'riIED VIA T.4-4 CAL.I;TCAL

C (F VET'D J lZ~ PrPTTrTr) ! ':I'~TRVERF NUMBERUSOf -IITALIATIO

TlN; Y E 1t:M)SIiE HFPSUTSAR 7-151E FO



Subroutine ALTRRD

- - P YC~T'~lGPDIrTZ
c I"'7? 'k( F? GRATDINT

CB''- !T'rEGFP C"TP' 'CK F7 ONP CUTBPCK O)VEPRRDE
* C13T - I*'EGFD" C'1'1 %CK TYPE

r'p- D"*P E.P'-P -f Al ) 1'TilICTT("l WU'IUER(
-, T-, - rppr, )

Tl:') F111 SETV sIF xI'Q 19~ M~iSSk1GE IS !ESSTHAi~ ZERO
IT - ?O'F("P : Rr, T"AVE 11T':%!R T)3 RESTRICTIO)N NW'IBER

T~%- rT!IST 70 X (-"'Rl~l*?!TP'S OF CONTtlP
- Ri'? PtlCE PR^iir N.qlDPR (CATT T') SP.TPES)

Y-RE'qTpicrmi~ 'r3EP
*n - PFST71CTTnN 'rY~l
mX- PES"TCTI'N IlllR AS* TVPtlT

S '"AP - P!P"CEFD"E !'IMEf NSSIGVED TC GRCIND TRACK
AP35TR - 2HFPF PRIC'D"RF STAPTS

rI:1- "HE.RE Pl-CED"DE E!'DS
5 - 'tF.ST?TCTTV'i STtXr"

15TPI TS~f ITr -' ECTn~l!P THEl' OPTIONAL NOISE ABkTrEET TAKE OFF
! PrRCn"vS F! MT9Fl':I':T DATrA AlSO StTBSEOtUENT INITIA!.IZATIC~l OF

C SS-*TITFD 110TIS0 S.
- T nPRD 'ISi'S 'rXTER1 1 AL S1TBR-'1Tf'F'S MESAGE AND SETRES.

7 TUl' ST'P^'l~TTvF A'Rf HAS Q'UTY EITTPY PCI1T AND THE Ck!.TIN4G SEQUENCE
T S '
C'Tv A'IRPD(*',Vip

c ; fv.
C ' -mEl "PY ADDPESS OF ERPC'P RETUJRN

vR -. RW'P TVITCA""NP WHTCil IF "TOT EntPAL TO ZERO MEANS AN ERROR HAS
r RET" DETrCTED
r IDt'm"-?kSSED "Cr SP".RO'JTT~i' SETRPES. AS A DIAGWOSTIC OUTPUT FLAG.
". "RP 5pq!RtRPTTE A'TRT") 15 "'SED BY ON7.Y ONE PROGRAM, 51!DRQOITINE READIN
c 'rn l y? MnM~ 17TVHrI! !ZH Nr' ECESSARTLY, BE CAIY.ED ONCE DURING
C T9E ImP'TT PTIASE (F EXEC"TTON.
- '"'RRD RECFTVES !AT! 'nP ITS TIPtIT DIRECTLY FROI !UIPUT DATA CARDS.
C TRIEOl IPE TWO EXIT RET'"RRS FROM SUBRf'1TTHE I TERRD. THESE ARE AT
C TTVS '1"?IABERED C() AVO El Or THF, SUBROUTINE LISTING IN SECTION F,
CTRE RETURN' AT !ITEF EO TS AN ERROIR RrTqRN TO READIN WHICH VILL. CAUSE
CTU'E R"!~ Tn BE TERPfl:IXTED I%'%lEDIA' Y. THE RETURN AT 1.INE 61 IS THE

'* W4qIV kPTPPRO "RTn'S NO C:%MP3TATIO NAI PROCESSING, SEVEHAT TABLES IN
C 7%PEILED C(!vtn4 B!JOCK/RESA'T/ARE INITTXTIZE!) AS FOLTOVS*.

T CST -CC"TAINS THE TYPE CF NOISE ABATEMENT PROCEDIRE.
'C1W -CCP'T3I"S THE W"Pfl'I'AKEnFF GRADIENT
j 'GqTp -(C'T~ATPS "HE DEFINITION 0OF WHERE THE PROCEDUDE STARTS

r ")E"D -Cf,"TAI"S THE DEFINITION OF 1'HERE THE PRO)CF T)TRE ENDS
-r P ip -rnsj3'rcTf 'ir Poormfinp?. N'TPRPR &c~cT(N.I TO rIrl4 (nrlmnf TrRarw.
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Subroutine APPTRD

SUBROnTINE APPTRDtiG),ICNT) 03-14-79
r 03-28-79
(7 LOCAL VARIARLE DICTICNARY 03-28-79
C 03-28-79
C DUIr - rSED TO ST-RE APPROACH PARA.IETERS TEMPOR.RILY 03-28-79
C I - CPDINAL APPROACH PARAMETER I.D. NUPBER 03-28-71

C K - ACTUAT APPROACH PARAIETF.R 1.D. NUMBER 03-28-79
C ST 100 - NEW 03-28-79
C LL' "PlAXAPP" - EXISTS ON DATA BASE (HEPIACE!IENfT) 03-28-79

Function ASDS2

-r~ rs TSII DEPTIFID THPESH IPTIItS rD's, WIRD2

TSvE~ ~~~ DZTWP';'D HESHT55 AS I9N1'

- TST!"CE FPO'! P5'"VXY THI"ES40LD T(' STIRT TF A/C TRACKII.G
A"!!;~ TRACK

A -%! DTS .C-"E~Fr!P1A THPESHOID T" ENI CF %1C TPACKING
MClt!VllC!! TPACK

-A'"I' TO"'S 'I TIME.S ABOVE THflES4)IOT S
-sol SEE~ kslr!*

- M~"Y -S!E IS24V
-,:(E VI':"E CF 'IE ASDS M BTFIC F'"R THIS FLIGHT AND THRESHOLD

qn, (C'p.i? ,p..:;E Fr"~ THIS FLIGHT AN!) THR!:311(LD
A SDST -TI'!R '.3OVn "JI'rSHW !) IN SECCONDS

1?nF- TAL CP ATRCPAF" nFRFOD9AllCE PRCFI:-E"
cvp?- !A2"% mF CIITCP-F D)ISTA!ICFS FOR NfISE C^l"NT'U!TIC.NIl ~TI P Esi - 'r11:E of )RF*411!. TIIRIS:vfl!oS 11i::'s ,U

C T711 ?CPATtv31:5 FUDGED T^ CPS PEr Mll'UTR
- ;~DEFT'FD DIS!' TIV.P.S '!NI,1TS NEED NOT RE M1INIITES...)

-TTTAL TT'V 3TVP F.OUMS DFINT
- tPEPATIC'!:S Zu!VT)Efl '3Y STX TEN""iS FOP INKNOWN R3ASONl

T~ S" 'V"I3ER
-,v' 'PRCR ~~'T
TTC7- V/C YPE F R TIRIST PETRTEVED AS tlTCHAC(ITAC),LOCAl VAR

TVX - SGFnW lC^CA. VRTBLE

1f ')l)qL* 'F POSTTICF CP FLIGHT DPP.IITICN IN TABLE IPRAC

F'I0At, TRqE PPODPCES DIAGNOSTIC PRINTOUT
mCr! - lAB! OF .t/C TYPES FOR TIHISI
'"! - ':"'!FP "'F A!'!, (DOSE) THPShlOLDS
'TC3S - '1''!13lR OF )ThSFRVP.RS
"PS -~ :E ~~R"lvI'E SFIEmr

- Nm,9' CF S~'W!E!TS I" THF PERFORMANCE PROFILE
C :,T1 -:TMr * F T41P-'SHOTr.D VArAuES

rps- WIEGHTED N"%92FP ',F ^PEfklATICS FOR EACH P1I1!IT FOR ALL METRICS
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C PR-
c SLID- S!ANT RA"GE
C SC'.'~ - AXIM 1! DIST!NCE PROM! AIR

C SCMEflC - :AXTIK1M Dr!*TA*1CE PROM AIRCRAFT ABOVE WHICH FURTHER COMPUTATIONS
WTIL NCT BE PEWRFCRED

C, -u 
t SERS kSDS! 'PHRESHtD

r Tl t- ISr ,~r)S4 T)nFl) THR1ESHOTDS

c Ti SMAE AS Tr'R
c Tral- -kKEOFF OR 14NDING FLAG, P05 IS TAKEOFF, NEG LANDING, VALUE 1.

'- ISDS' - r'!1C"TC" ' s1D0!VI9iF
C -HE vi1!CTTO'1 Sq1DPQ>jT1,7F %SDS! IS RESPOESIBLE FOR CONT ROLLIN THE
C PETE114IATTO'4 or THE XSDS EXPISURE VALUE FOR A SIECIFICALIY DEFINED
C F!.ISV'T TINLUDING All. OPF.PATICVS FOR THE FLIGHT. THE SUBROUTINE
C TIHIST 1S C 171.nD TV flETERINE THE EXPOSURE FOkR A SIXGLE OPERATIONS.
C THE F1'U'TTcF kSDS2 IS CUT ED BY FUNCTION SUBROUTINES ACRIOIS AND
C ZX1DCsF AT THE %SDS" ENTRY PCINT. THE CALLING SEj2UENCE FOR ASDS2 IS

Tr tC -cIECt1"E S%!T !:%0EP CflRRESPOnDING TO THIS F!lIGHT.
'K'( -THE v"MnER CF THIE ')ISITTIN !%P THE FJIGHT DEFINITION IN LABELED

- C9'4OCl 3B'Cv/rPAFIK/. TABLE ITPRAC.
- THRR !'PI TO F1 1 !CTI0'm ASDSI IS PROVIDED IN LtBfl ED COMICK BLOCKS

C /'y//~I/l/SS~.THE FO'IICVINW WTI DESCRIBE T!IE
C "EPTIRN,; inF'HRtATIO!! 11? THOSE RLCCKCS.
- P(4ml'% fl?.A(' TA B DESCRIPTTON

,/pprF!"/ ISPRPF PERVCPMAVCE PROFILE FfOR THIS FLIGHT.
17 NS F . 1. NUMBER CF SEGMENTS IN THE PERFORmANC E

m ~PRO FIT P.

r 'rrRt. ITO)ICATES TAKEOFF OF LANDIrG OPERATIONI.
r A VA:.YE CF 1.0 INDICATES TAKEOFF, -1.0

I~iDICATEP I ANDING.
DISTANCE FFOM THE ANALYSIS POINT TO THE
kIRCOAFT AT THE POINT OF CLOSEST
APP ROACH.

r /TR'k'IK/ PSCCNTAINS THE WEIGHTED NUMBER OF
C CPERATIOVS FOR EACH INDIVIDnAllY DEFINED

F.IqHT FCR ALL METPICS. LEO, ASOS AND
DC5E HAVE THE SAME WEIGHTIIG SC THE
?'PFRATTCNfS FOR THE CUPRENT FL.IGHT CAN* BE
FC!"ND AT ICPS (KX.D4).

1 :*110!? S"~C" T 1" 1: DES.C 1'TIOF
/ S.-, , /T"?'ISER DEFI'!FD ASDS THRI SHOTD

r rTtl X 21BER OF DOSE THRESd(IO:D3
PSER DEFEED DOSE THRRSHOLDS

0' USER DEFIISED DOSE TIvES
7 "Ez !.'r rwo P' EXIT rETITRNS FRO'% ASDS? AND ONE EXIT

- PR!!*P~N THE ~wCi N',%A' EXIT RETtIrNS 4RE AT LINES rUMBERED 89
C v 1E, T:~!HZ S.-r') TI'!F 'TSTINI Ir SECTIONS5. THE RETURN NT LInE

'4-~ IS t1SED VI!EN TUtr VkPABE 5'? TS O~f S1TFFICTE-IT %!;G"ITUDE THAT
"II"IE!~) "'IT RF CALLED N!: THE VALUIE OF ASDS FCOR THIS FLIGHT IS

f: TDE4WT-1!Y 7?R". T:!7' EXIT AT' LINE 9E (STITEMENT Nt'nqER 30)
7 qRMT'?kTF.S IT' EIP1T!!7 CTIYAFTER AN ERROR CO'IB1ITIOR HAS BEEN

E~'NF~T!, "rHr S'73P0)ITlIIE TIH!ISI. THIS EXIT IS CO!!5ON TO B.-TH

T14E VI-' "'% ! SrS wl)R ISF' I-HT IS RFTttP~iED FOP THE USER DEFINED
~4!~~!LDUrf"r-1 THE$ ?'N4C-IC' NAME. TTUE VALUJES CF ASDS FOR A

-9E SH-!-) D93 !!"^VW THl'' "SPQ DEFT"E!) THRESHCLD AS WELL AS THE USER
- IC r'FFT"E.D T41FS*rn!.O PrE 51"ED C!'UtJATIVELY IR THE FIRST TWO Le)CATICNIS

'% T' B' " AS'A"S I!: 1%V3E' ED Cf'ti~l Rynr "K/GRDBTF1/. THF RES'IITS ARE
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r1PTIVN') rN q" R:!s ^F 'iI1"TE3 AHOVE THIRESHOLD.
HF !ICE SI ppvAr~l!ED) BV ASDS-" CC!SISTS OF I'nITIA.TZIrG VARIABLES

F-P TIIE C 'i - IHTS' A!'D CC VYRTlN', THE PESITTR OF? THE COMPU3TATION>
?EFD'C RY '1!15; n"'rPUTES FROM SECCIDS. THE FCOLLOW;IFG ARE THE
C "1 RT~I!*I lI-1) .*') TIFTR VA'"FS.

kP Dl F J!;ED~Tr
*EP'F T'l~FSPA 0 VA' 7ES -- 2

.1 ) "1SE" :E'F"D T!RESI"LD XTWUS vODR
T'I (1) _' E 3:EFTIED THRESHC1.9

C ~P'~' I 7 PA!!CE ?PJFI'E
.r -*t!!v~s~ -F n'P/FIIE SF'GME'!TS

V V'.T! U~y VA'CD~'1"T)
SA '2 IS 7^9', (SEE CtMCN BLOCK DESCRIPTIONS)

'- :~- ~r'~ ~ AT%'" o1srnYcE FRf'1 AIRCRAFT ABC Vr W!FICH FURTHER
~- ~7T%!!: STE? C.CULATED MAX. -F (1, 2.) WHERE A=

i*' (LC-11))/i "l! I. OF (%BC'VE ?3SUL', 13..-

s r nI *TTTII '111E STEP~ SMII.T

C TIT"*' AirciAFT -YVE FOR TIHTST RETRIEVED %S r.TCHAC (ITAC),

* '~-~ TZD 'P'TELVF(rP ASDS2 AND AST)S3 CALLS.
7azS- F;:crr* S"SPTTI'IE (F.XTRY IN! ASD52)

C THF rn::CTjt'E stipr,-IF AsDs3 IS AN A'TERNJATF ENTRY POTNT IN THE
F"NC- Tl' StUqP ' T T- !SDSI AND CC!P!ITE.S THE DOSE EXP'2S'1RE VAL3E FOR
r !EF' T3H. 11 5n~%'TIl TTITSI 1S CAI'ED TI) DETEtRMINE THE TIMfE ABIVE

C 4qvSI!'n!)S AN") ?.SD' 'r!VRPTS TIIVSF TO~ DISE RY THlE FO LLOWING:
-~ ~~~~~~ -~Iz~~*T1(D1 (2)/D(2) + 000O + T(!M)/fl(M)) '100

C '; I! - p

'- :-. 111=-11E ""wBIR CF "pTI!sIN FU.GH- I.
r- ?=i~-F.II TIME WI"VE -HO~ES11ID .T Itl 3IqITF",

C '%"SF It *'VP?'SVQE C0!!F'IP"!'ION CIF F!IlliT I IN PERCE~NT
ISoDi1 15 C%!LeD JY T4- SA"E SIBR"'tI!E AS XSDS2.

cAL~St-""'tE FC'? %5ASl S

rF-tP 'HF ArE T TAC U!!) KX IRE AS DEFINED FOIP ASDS21. THE IINPUT
~ V!~!.rlE';ArE, :IIEWI15-, AS DPFIC:E: FCP ASOS?.

.2W~~~ !AS1 ." EXI .~U ENI O'EXIT TERMINATION~ 1N CC.C I WITH
IT~: Lrtrzs lEPE! 1- D 'F.s RESPECTIVELY IN TimE LISTING, AND

-Ir %rF S T!! "S' FR rPF S.41% PEIS"'S AS DE5CRIDED FOB ASDS2.
-' HE' IS ?:)ZTI 3 -TIT Rc.TUq F"Q ASDS2 AT I I !E T'"BER 132.

~ 1,I 'jSFI) AFT I A S'TCCESSFIT. CAL' T.? TIHISI.
C T;v ')^E Vl-c 'ECP THE C'~~F' IGHT TS RET'IRNF.D T - THE CAT UNG

~P :! '~IC ~ HEC7!IHLATIVE S*, FR ALL FLIGHTS
T! T"'t'D Al THF FTqST VAl'IC. OF AS -11,S.

7" CTVT' 'rlIP C )1:)"TA'riO7 r THr Sr'DE VA?"E, SEVERAL VARIABLES
VIF r:i; V. S^MFE CF HCH HUVE P-EEV DEsCRIBED) I' rHE ASDS2.

C -rC'S'! WB~XP?~ EACH CAL'! 7C ASDS3. THCSE WHICH DIFFER

* :?)ErIfl.fl DCSl T!RESSH'LDS
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Function ASDS2G

- St.±,rE vt'.'t R"N!:vY VfPESH. LD TO STA!'T CF A/C T2ACIiS

1S2.X )I AC~EFP^P! P"NVXY THRE.SHLC.D TC EVI %%F AIC TRACKING

"I.VY - SEE -;v
- SDf. FPL~ .;ZID UT?r

c ',ns-I - PTIT !P^V'E SIXc T:1RESH51DS FR T!IbIE? DEFI1TE! TII5E PERIODS
-S*' - Clt"'-.TV: S"?!lIrOz '%F THE ASOS2I V:.JES

- TT!!F!*, RV '!ESHCLD VAlUES IN~ SFC.)!!DS
.%^F- 'ERFFMA'1 CE ?R N'T!E FfP THIS PIW

n- DTFF:,r. PETHEE!* EV~rr AD N~IGHT OPS PZ SECONDS
C I - DTFF'3?"'CF E TWEF. EV"-TKri AFD NIGHT rlPS TIME qlITS %RE SECONDS
C - DTYE')E'C.- BETWEE'l Oklf AN~D EV

C - DTFFERErCE PETWE":: DAY Ar~D FIG4V! (NOT EV-2411lG) QPEHATIL-rS, AGAIN
Tl! *'7'T !ARz SECONDS

7CriqCpl - TA. "F'~ CITIFF 9ISTANKCES FnP !l"*ISE Cf%"TRIBUTItON
rr~H- TApjE cF v,''Es c D LESS THAN 'HE DEFAILT THRESHOLDS

-0 ISI)S VAI-t'FS IllS7P"lMENTAt BY FLirGHT SEGFI'.!

71:'? - l!~T1', TIW.? ST".? -. * .LS O11INT
n fVyT ~~ I .XCCFI)Tk3'E 1f'!' STEP

r 7-HAHR

C TAC -:,rsr C"RVE SET !'111EP FOR A/C FOR FLIGHT
C TTkCTP - XIC -vpP r~p T!jISI REtTPIEVF.D AS M.PCHAkC(ITkC),IOCAI VAR

:7 TVX - SS~r."LD 1.13V

r 'T'C.Tkc: Tlz, OF! AC TYPS PESPONIHSIl!ECRcNeLI:TH
C !m -!FISP *ITN F TH Sf EXPSUR AUSFRASEIIAL EI

r -:.r -~t SAVE AS 'JP!~rI: II

C- HERE P'RE ?WIC EFTPY POT"TS TO ASnS!7 AT THE NAMES ASOS2G AND ASDS3G,
r . ATIlvrg SpnQ'E"CE FOR ASDSll IS:
SDS?G(ITAC..KX)

17 TTAC - TH' 1TOISE C*JRVE SET PIFER ASSIGNED TC THE AIRCRAFT FOR THIS

97 - THE PPSITTON m7 THE DE.FINIITION OF THIS FLIGHT IN THE TABLE
C TTP-;C (THE F!.IGHT DEFINITION TABLE).

EXPI'35 IS THlE r!Y SURUITn CALL ?ASDS27G.
C TOE TXP'1T 1.f. 'SDS-f, WITH THE EPXCEPTION OF THr VRIARt2 TH2, IS THE

CSAME AS FOR ASDS2 WITH THE ADDITIONAL INPUT TRCH LABELnD COMMONY
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C fIP slCK/GIFn2FRK/ HVV'G THI VAR IADI1r ASDS2T WHICH CONTAINS THE SIX

c !'Ois" LEVEL THRES3OLDS wCnR V4ICH THE TIME ABOVE IS TO BE COMPUTED.
C vHERE ARE TWO EXIT PETqR3.S AND ONE EXIT TERNINATIOt FROM ASDS2G,

C 'C"ED) jT TI'4ES N-1-7:10D 7, 0- IND 101 IN THE SUBREOUTINE LISTING
C !~~-*T~: . TaE RE'fl!P4 AT 71I1E 7 IS A NomiA RET9UBN AFTER

ccnA-l'S HAVE 3EE, CO! ?Tt"ED. THE EXIT 'kT tTINE 87 CAUSr.S
r 1l!*A7-F TF.RNHlTK!IC% 'IF EXECITICN AND IS USED IF ERROR ARE ENCOUNT-
C rE !' 1: rl9ISl. TI!? RriftPN AT 'THE 101 IS A NORA:1 RETURV AND IS
9: *N~ED uHF!! ASD)SIG 3FT~rIrl'ES THAT THE LCUEST TIIPESHCILD WILL NEVER BE

-rXCprDFD nY THlE rTTGt!T lm 9ESTION AT THE POIlT BEING ANALYZED 110
- .T- rrI'TD*'A. TI!'.ES p.RI SET TC 7HRO. NOTE THAT THE RETURNS AT

p- p- 101 %Pr CO.-NCII TO SITH ASDS2G AND %SDS3G.
C TRF n9T;)-V FPn! kSDS'f. IS PASS5ED TC THE CALLING THKC"GH THC FUNCTION

r "w %4 ! 1%E'-ED C-!!'ION 9lCCK/GRDOG-/ WHOSE VXUTkBES ARE DESCRIBED

')ESCRTPTtil N
C NqDi',? r'wj.V-TVE q TMA'* c'? THE TIME ABCVE SIX THRESHOLDS ECU

q'9TEE DEFINE.D TTrE PEPI'DfS, tlP TO AND lNCT JDIlG THIS
F!ITGHT.
H 'I:E '.B'VE SIX 7HPESH' !DS FCR THREE DEFINED TIME

PEPICDn, F' P THIS F:-IGHT '!1!Y.
^712 V VIT "EtS FAR THE 'ITPEP FIVE l!ETPICS-%IEF~tDTN,CNEI ,LEO, AND

lr- 'rl'RE F TT' E NP~DS !ENTICY'ED IN THE. ABCVE DEFINITIONS CORRESPOND

'" I~ PCI7 !!^Uc, TN a C%!.EfDsR DAY:
- - 000n) T% 'Ifl3
'* - 1'201) 1^ 121Y')

' 'Gi!T -000) T% 0701 'NO 2?00 Tn 2U00
N IF PPt-ESSI ; ?EPOP:)E. 3Y 4SDS-r., OTHER THAN IIILZN
lllFrI'F Cs. c'SIS' 's AFCz'-r'IrIrls THP TIMES ABOVE THE SIX THRESHOLDS

- -P THE !8'Vr TIvF PHRTI1 rTR Ill' THlE OPERATIOnS DEFINED FOR THIS

r~Iiiwr. r.IVE!Z 'rHE TIIPS IVIOWE F?-P C0"! S-9CH FLIGHT. ADDITICNALLY,

-IW-?!ESADVB Tit T9!)RS!V' )5 MUST DE CCPVEPTED FPO! SEC("IDS TOI Subroutine ASD2TH

r .CCA1 VRTAU.E DICTIC"'kRYIC D! THPESHOLD "CLERANCES (ACCEPTABIE CONTOUR VARIATION)

c T - TOMP CC"rTnR
rc!!T - J"'R TIT! E

IGO - ERP. F.AG
.. - !Dip c!N!'!R

C ~'1TH - N-wI3R AlF T!? ESHOLD VALUES
C TH -FIPST '5P.P SPECIFIED THVESHtTD

r TI-1 - SER SnECIFIF.D TflRESIlKhJS (2 - 0)

C 'SD2TH -StIBPOUTIN7

Pt'SD?TH RE'.DS THE '.505 THRESHC!D VALUE FROM THE 14Pt2T DATA.
C V! EXTERN4L S'JBPOITINES ARE (ISED BY hSD2TH.
C VTIE SJDROITTINc! A51)"TH HAS rOUP ENTRY POINTS, ASD2TH, As93TH, kSDAIC
c *n,*n 'SDCry. 47! HAVE THT! 5.%"E CXL! ING SZOIE4CE AS FOLLOWS:

CC.LASOXXX (*)
- C '1I1FRE
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- * - E.Kop v LOCATION FOR ERROR RETURV.
r vXx - 2TI, T11. ANC OR CON %S REQUIRED FOR DESIRED ENTRY.
C NOTE THAT THE ENTRIES ASDNC AND ASDCON ARE NOT USED AT THIS TIME
C -nT ARE INCLTDED FnR LATER IPGRADING OF THE PROGRAM. CALLS USING
C TPESF E? T"Y P0IUTS VILL CAUSE In IMMEDIATE ERRCR RETURN VHICH VILL
C Tp.j~INATP2 EXECUTION.
C -HE "!TRY ASD2TI! IS 4OP.NALLY CALLED ONLY ONCE PER RUV BUT At THE
C "'SFPIS DTSCREIOg !AY BE CALLED MORE THAN ONCE, BUT ONLY THE
C THRESWILD READ DIIPING THE FTNIT CAll. VILI BE USED.
C ASD2TH HAS 2 EXIT RETURNS AT LINES NUM.BERED 9 AND 11 IN THE
C S'JRBRTINE !-ISTIr3 I! SFCTION F. THE RETURN AT LINE NUMBER a IS AN
C ER11C01 RETURN AND IS USE) IF THE USER DEFIWED ASDS THRESHOLD IS LESS
C IHAt EU DU OR GREATEP T!IA!: 115 DDl. EXECUTION VILL BE TERMINATED IF
. THIS PFTRPN IS USED. THE NORMA! RETURN IS AT TINE 11 AND IS USED

C IF THE RET.RN AT TINE S IS ICT USED.
C THE VAPTBLE Tv I1 1BELED C).3CN BLOCK/ASDS23/IS SET EQUAL TO THE
C t'SER DEFI.lED THRESEOtO Vl'"1E.
C THE ASDITH EITRY IS CALLED CN._T D SUBROUTINE READIN DURING THE
C T"P-' PHASE. NORI.kIlY, ASD3TH 1S CALLED OILY ONCE SINCE ONLY THE
C LAtST nF MOLTiPJ.E CALLS WOtTD BE EFFECTIVE.
C ASDITH HAS FOUR EXIT RETURNS AT LINES NUMBERED 19, 25, 26 AND 28.
C THlE FF.Tn"RN AT LINE 19 IS AN ERROR RETURN AND IS USED IF THE NUMBER
C CF TIIRESHCLDS REOUESTED BY THE USER IS NOT BETWEEl THE NURBERS 0 AND
C 20. THE RETURN AT LINE 25 IS AN ERROR RETURN AND IS USED IF ANY OF
C THE TNPIT THRESHOIDS IS LESS THAN f4 OR GREATER THAN 115 DR. THE
C RETU N AT LTNE 25 Is AN ERROR RETURN AND IS USED IF ANY OF THE USER
C DEFI ,ED TIIE ABOVE THRESqOlD IS LESS THAN OR EQUAL TO ZERO MINUTES.
C A . ERROS RETURNS IlTL RESULT IN EXECUTION TERMINATION. THE NORMAL
C RETURN IS AT LIVE _8.
C ASD"TR READS ITS DATA FROM TnE INPUT DATA CARDS AND INITIALIZES THE
C VARIABLES U3TH, TH3 XD D3 IN lABEIED COMMON BLOCK/ASDS23,.
C

Subroutine ATA

5"Pn'UTT " v %T . (PP-FT,E) 03-08-79
". 03-08-79
' ?'qRP"T'lF A H'tD'FS THE SIUVJATICN OF THE ATA TAKEOFF PROCEDURE. 03-08-79

"-" TS TS C r.I:;.!F. BY T:|v. TRP'ASPOSITTCY OF 'HE ACCEIERATION SEGMENT 03-08-79
Prr'u INITTl!7I.'! - I AT 4001 FT. AGI TC INITIALIZATIC! AT 1000 FT. XGL.03-08-79

Y T "fE SET 'P CC l!EnTCL JETS APE IrPACTED BY IHE CPERATION OF THIS 03-08-79
S!'nn"'"T". THE PT'IrP"'E[l WAS THOIAS 1. CON'IOP, ArF-110, JANUARY, 03-08-79

03-08-79
B, , PRS: 03-08-79

S PRF=.PP%,Y C':!TTrIN THE PARAMETERS OF A TAKEOFF PROFILE; 03-08-79
- Ti."D DTSTl'0CE,AlTITUDE,TRPUST AND SPEED. 03-08-79

rI:-R1.TE ::;" .- R 03-08-79
F= *TPC10?T 'Y E '!"S.EP 03-08-79
-CCS?9=A0PRv CONT.IG THE ZERO FAPS SPEED 03-08-79
" V%,=ZEPC FL'PS SPFED 03-08-79
*CCDSr=TIT.T T F.FTH ^F ACCE! ERATION SGMEWT 03-08-79
%CC. T=CHAWGE IE ft' AIT"DE Tv. ACCE.ERATION SEGZEIT 03-08-79
FC!.D=?IIAL CLTI. GRADIENT 03-08-79
VT[HPlST=FI _ C1IIBO.tT THRIST 03-08-79

- n".(lnR-,Q
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Function ATTENG

1 !EIT'RFT TY rEEITPEA

PC!!7-T (SLT~ RAGE T.IrsrBE:FGONDAIOUT

e. -1~"'IE "F ' IA T ?2E"UNACEING B ASE PIGVT E O )R

!cT*EX tF! 110GST~~ vv"E rL'! GRCA'ESS THAN G.%T

F!~ %T % Tu ERCCT (ACNDING~'N ORDERS)ELIN

7 rVp~rT' r AIDS EX'F.S --R1!-D ATTE"IATICS COP.RECTIC!? FCR THE SINGLE
Fvr" N3TF rOPIVATTIS ASSCIATED WITH TRE NEF, LDN, CNEL, LED LEO

C !vTRTrs_
ATTE-G "SS TIE F"CTTf'! SU9C2TTKE IENF:1 FCR I~lTEtRP2)LATION PUPPOSES.

C TRSqCl!'~ ITiF'!G HIS '?!Y OnE ENTRY POINT AND THE CAII!3S

11'rT!G fX, L, YTIC, POP, l!)

r - T"A~I?.V'TAl DISTANCE T: THE FLIGHTS fGROUFD TRACK
T -IJRC7F7HET'MT l3r-VE RUNWAY lEVFl
TTA 'ITSECYPVE ?r1'!P!P ISSCIATED WITH THTF AIRCRAFT FOR THIS

PUR !PICRAT IPITST SLETTING TH P!UNDS PER ENGINE
!!CATVEICCT"Y rr VNCTS

Fyp~r 1 -p c-y S"TI'1"TINE THAT CAllS ATTENG.
t-T'G ~rEvESITS T:-,P7 DATA FROC. THE CALLING AflGJHFNTS AS WELL AS
T1 BT !1; q'RYKp)M I!! L.ABEL.ED COMMON BLCCK/?!OISE/.

TT- A :" EXIT RETT!P'!S AT !INES NT'MBERED 17, 23, 28 AND ?D IN
C * "PTT t LTSTXI-; T11 SECTTOR T. THE REPTUR AT LINE 17 IS USED

Tv TF FR~lD~M Awn ^24rOt!!D ITTEi1UATICN CORRECTION VALUES NEED NOT
C-n r"PTF. 0Dt1 TI) THE PRntTIMITY OF THE ANAiYSIS POINT TO THE GRO~nD
r rnc~r (I.E., THE AIPCRAFT TS DIRECTLY CVF.RHEAD). THE RETURN AT LIVE

C 15 !S'RD IF THF EtrvATIC!! ANGLE AT THE OBSERVER POINT BETWEEN THE
C G~"~PlANE IND TOE AIRCHAFT IS GREATF.R TqIN 10 (O.17a53 RADIANS).

f. H RETlIPS AT l.INF?28 IS -SED IF THE COMPUTED TAMU FOR GR09ND
IT1 rA'O T S L.ESS -qN OP EVILA1 TO ZERO. THE RETURN AT LINE 30
r S sFr) IF VOC"R OF THE OT'If.RS XPE USED.

C ATTEFG CCnP"TES THE VVEL:CITY SHIELDING AND GROUND ATTEnUATI6N
SCfRRE CC VAT'YES FOR A aTVEN FITGHT AND RETt RNS THE RESULT AS THE

S "FTHE VVT&THE FfNCTO1N N1M.
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~ I Subroutine BDATA
SULs: $.UTI#4JE L,)ATA(CJM TEMP

c BLCK OtTA T EMP

03-30-79
C 3!S 0 - IPPRf Cta PIRA-49TER L.D. ICRDINAL) 03-30-79' BY"S f - 10 "OISE CURPVE I.0. (CRINAL") 03-30-79C SITS 11 - 19 PRC71'! 1.D. (3NDIyAT) 0-07

03-30-79
rASK(32) ARE ISEfl TO EXTRACT THIS TI0RIATION 03-30-79

p 03-10-13

Subroutine CHEKTHR

snRo7"rr CEIEKTHR I'0O) 03-20-79
TaTS1y SIRPCUTIrE ..nZ SAMPLIE 1uu5

"-r SET1LIVS SPECIFIED IN THE DATA 03-OS-7
C '' MM PT TH? ' SEP F"R C'MATIBu ITY. TRIESE SETTINGS ARE FOUND In 03-03-79
c THFf IAX147M AfO M.NHIA 'M ?S CURVE THRUST spvCTvzCArrONS- 02-05-79
C APRAY "WES", lN "ZIt APPP "ACU PARAMETER DATA- ARRAY "APPHR", MN 0;-O--7S

-1'T'l 3T"W) TAKS^FF ORt'FrLV.S- ARRAY "PROM" 33-05-70c I FV'FRpf'P IESSAvE IS ISSUED Ir TORt FC71.05ING INEQUALITIES ARE 03-20-79
r YI"1AVED: 030tr-79
c "S' CPv !TV -20 PtRC. MtT) APP. TURST. -3 (LT) USE. CRV MAX 03-20-79

'S 02-05-79
c s, rnV nIN (ITI '".0. T HBISTS (!.T) YSE CRY MAX + 20 PERC. 03-05-79

'S 03-05-7nI~~T %n~' F ATPCvAFT TS !)EVINED viIT! A CONFLICTING 10. 03-25-79-F E::G.TrFS 03-25-79

Subroutine CKBETW

c CSCATC VARIIAB!E DYTISEDFREX.SR DFEENERTIS

V DELS - !lAXt!IUT. STEPSI BETWEEN P03ISTS
c E -WP';RIlG EYM!SIR'n

C 4- I:CPKTrG EYCSREl~~l

IPT P:INTNowzu OF NONT INOODNC

T,-L - CITCIJC C13CANC

cT L .C - :;:: 1 ;:II E ro ( W I 0 F C O F R : O P C H K C O P U T A T IO N

c M - VECTOR CPIGT: TrS ?IPST ODF PRICKET156 P0IF.TS
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c 7D - VECTOR flPTGIN TO SECCW-Z 01 HRACKETIINO PCI!TS
7n WORK~ING~ vl C~)j

C v- - iaOPflh; v~cliR
e, 7!AX - MIXTI""A ACCEPTABT E EXPOSURE VA!UE (CONT3UR LEVEl. -~LDS TOM)

r !l"- vT'2T!jq20 ACC'RPTAO 1 E EXPOSUTRE VAT!IE (ICa3T0UR LEVEL MINUS TO1L)
r 7ST - ESLTA?:? CP VE M.INIS VG

r 7'r~- SCRATCH C)PY OF 7!
C I( - I COCRflS '? PREV-IUSIY CCMPqnEU CONT09R ?CINTS
C Y - 7C-ROs C 2? REVIAUSIY~ CflIP!TEO CONTOIR POPISTS

Subroutine M OOP

-DTS?l.%CRF'0': N (1CLrP RtE TIETWEE% SUJCCESSIVE POIF.TS)

- ~ ES TT 5 I'O CrOPT

PTS - "T%' P'%1!4TS TS CC"rT UP "LESS 1ATEST THREE
- v PlIr'TS TV C0!T'R

nn - rOA!IT7E VW? PR-D'C" CIP RP,PR O0l RPRP
!2 - IS RP, ')l(ST P'!RECI~l

DP.G- iRNWl111 cr 110 (YES, ?HATS RP)
rTl - !!7W (Cn!1E*) PC-Tr7

*- flimVprvcE "-c-P RErI1EE' A GIVEt AND NEXT PREVIOUS POINTS
f- PP- DI ~nZ'CE VErT'z ET-VE!N NF.q AND A SIVENZ PCInTS

-y!C-- SrVP DEV'2VrTC? T0.r*LrA!CE
n-PTNF C3V"nSrS lU"' OF ?E"T2, TOLUOtP
T- ~clNT~ip C-C'1?vs

- V~t"P -S"RPnUZI'7

r t!FE S-lP!rTflNE CrIl'S 74SED TO) DETERMINE I? THE CC!1T'1' BEING
r Cx"C**L%'-D F'R 1'fl UR)E IM SPI!!G.

TOE F~~S'DP%"T'ES VIAG 15D VD"- APE IUSED BY CKLCOP.
r. S-"P"E CiLC '? 'AS -rE 2!TRY &'CTNT AND THE CALI!0- SEQUENCE IS:

"I VIIAL CF T )DIP!!SICE -4 TI'! FIRST TWO !.0CXTIQS OF VHICH
r--TtIV T~v T- VAfl Y-CCOIP'RATED, RESPECTIVL-Y, OF A CANDIDATE POINT

1: RETRr ixPIrm.E Ir-DICA* "G ?!'E STATUS OF THE CANDIDATE POINT.

9W/. V1flICATEO PCT!:n I S NC'* tK.
-v7S- Tnr1 %:"!R n? TIE C0NTA"R1 PnI!TS THUS ?AR GEVNERATED.

r 7 - 'AF I-COOODIl1ATE PFOP "R C'1?TClf DCI!TS.
-LS- 'RF nA%!I?! STE"SI7E 5ET'VE?' POINTS.

-T'712 - THE CIPR?1IT C IlftR ERE'F TCLEPANCE.
'' P- PF'!lINITY 'P- C(%T 'V FACTrOR FoN loop CHECK COPUTAION.

~T.C!'Y P% 'SED IF VSYt"E IS TESS THAN ?072.
C -!! rrt Cp S18PC"TrvE Is CALtvED ONLY PCI-0 THE SUBROUTINE NUISDS AND

z I- VI c: v BE CA"IED P IF STS OF DI'SE CONTOURS APE BEING COSPUTED. IT
V RE C .'1!!D "kY v!!!E PER R

7 !.
T'IE TF?"T TC CKIPCP ;5 iFVICED ENTIPELY FRCm THE CLlING ARGUSERTS.
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T

C T.",! *pr TIPV.E EXIT RETrIDS 'Po! CF!OOP AT -TIMES 4'1.13RED 5, 21 lED
^3 r THV. ,_SIN rF THE SnBF-,TI?9 IN SECTION S. THE RETURN AT tINE

IS ,"FD IF THE R'NREP OF PCXTS SEVEPATED TItUS FA IS NOT
C S"FFTCIEFT TO PEPF^R_. ?qE !OOP CHFCK. THE RETURN IT TyhIN 21 IS

"SEr I? THE P.TnT Tn ).JESTION TS TOO CIOSE TG A SECTION 0I THE
C CW'". UHICH HAS ALPEADY BEEN COMPUTED (IE.., A LOOPING CONDITION

'XISTS) .
C THE %PCESSIYI PEPPORIE9 DY CK §.P CONSTSTS Or DETE.ANINI.G HOW CLOSE
C X C%.DIDA'E CO!?oP PIINT TS TC THE PORTION OF CONTOUR ALREADY
C Cl.?UTZE. THt PES"7T TS THEN COMPARED TO k CRITERION VAtUE TO i
C 0!TFYr E IF -HE PROGRAM COHPUTATIONS AND RESnLTS ARE PROCEEDING 13
C VCICAT  'q4FP. I" TTS SEARCH FIR THE "NEXT POINT ON CONTOUR,
r IT IS '%SSITBE THAT *HE PPOGRAN COUlD FIND ONE I" A REGION FOR EHICH
C tpP 'P HAS AITEADY BEEN CALCUI.TED, PARTICLAR-T TI R-.-T0 #Q
. ;'Iqr THr B9^-"DAPISS -Y THE CCNT-R APE CLOSE TOGETHER. IF THIS
C;" .!L.TOV . T" H?!PP!2* TUE SUBSEMYFIT POINTS OW THE CONTOUR WOULD
r JrST PRETrCE TH PATH ALREADY DESCPIBED BY PREVIOUS POINTS. THIS

- .VD 1? t.HA.TOP, T? lYT "NCHECKED, CO"LD CONTINUE INDEFINITELY.
T4"S THP PnRPIS7 OF CKTOQP IS -O CATCH THE PROCESS IN TIRE FOR

C RCP R .CTIR IrTI.. TC BE TAFEN.

U_ SUBROUTINE CLOCK

This subroutine is System Dependent and must be supplied by the

user. Subroutine CLOCK Resets/Initializes the run time clock

variable. It is called from the Contour Analysis Main Program and

is usetd in conjunction -ith subroutine CLOCKT to compute each

contcur's run time.

SUBROUTINE -1.JCKT (T1)

This subrour.ne is System Dependent and must be supplied by the

user. Subrortine CLOCKT interogates the system's run time clock

and returrs variable Tl. Variable T1 contains the elapsed time

since subroutine clock was called. These 2 routines provide a

means of computing contour run time. Subroutine CLOCKT is also

called from the contour Analysis Main Program.

7
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Function CONTF

A TklT"IS 'F rTV'j'JpE 'IF TlRi

1"" F - C'IC'l 'rl "C15E LEVEI. CA;SED BY TRACK G20METRY

- PT -CnSTTA'" EO"AS f rREE Sn'MET'IING

I'" 'ISED TO CnPJT9 Cl~nCTTlNS T' NP~TSE LEVE!S CAUJSED BY TRACK

C ~'~"' TS1'9"C'Fxrpp'Vk ,mprUTTIE~S.

17 k'ITF :iAS (i!lUY C!:% ENTRY P^INT A 'D "HE CALLINI SE,"E.CE IS:

P ~ llR ! "1~' I: RA')TA'IS, 'F .1 CTRC'IIAR SEGIENT lF A TRACK

"'Y 9"L t~"fIlT" C*tPV!- "SES TtTU FUNCTICN C)NTF BIJT M!AY tISE IT

r' piw! rrr,,T Y)A'" F, rM"!TF 1S Tit," CALI kRr(;"M'NT.
p , -r OVE- PXIT RT!YIRI.

, "iF PALI'1r r,'v2"'EL ny c ivrF IS IIETRNED vI'A THE FUNCTION NAME.
"Ir9P'CFS~lI-, FF~lF 13 tAL.TF IS UTHE COMPU"JTICr AF THE MIN49U0i

CV '% F '.0 R r','I.

Function CONTG

f. !CAT 'ARIAR!7 DIC!IO'!APY
-CRP13CTr"? '"o 1:015?, LEVE! CAUSED By -rRACK GEOMETRY

1- r)TST'~nCE T' SE31NE~T
MM"- (r!!P7T DlATA TA9LE) rO'ITYAINS THE VALV'E OF THE SHORTEST

S"T(IGHT f"SrxGN?'IT 'R C'11E HAL~F THE SHOITFST TURN RADI-JS,
WI!ICHE!-VFQ IS TPAST, FOR EACH TRACK (SIXITAB TO OID

EVCAR 7-APPATEES...)
r T- TRACK( N'F~.

R- ErFFC"TTVE 1RADTrS
r C'm'?Gx - F"!!WIC'I S't1,R)tTT"F
c rr,TTV,* IS fSED T' Cl~?,YTE CORRECI'TONS TO NOISE I EVE'S CAUSED BY TRACK
C qr'IMcTRY.
C r'!ypq USES "0 VXTEFNAL SLJBPOUTIlIES.
C '"T!FRP IS ON Ty 7 NE %IN'RY TO CCNTG AND) THE CA.TTTYG SEQUENCE IS:

r NT3 (D, UiT)

IF.-IS THE DIFFE'nE!CE I'? 'HE DISTANCES FROM AN AKATYSIS POINT r3 THE
C CLOSEST TRA~CK SEG!IRNT AND TC THE NEXT-TO-CLOSEST SEGMENT ON THE SAME

"T- TRACK v"'IER.
'?'!Y SL R^"Tr,;F :i7 'TSPS CONTG BIT MAY tUSE IT MANY TIMES.

C T'Nr I':PIT DATA F - C'lnTl IS FR' .9 THE CAlL. RRGURF.NTS AND THE TABLE
C IMT.IN IN !lABELnD COMSPI Rtl'CK/TRACK/. THE TABLE DMIN COVTlINS THE
C V L"F "F T'HE SHCP'rFST ST'PAIGHT SEGMENT OR ONE-HALF THE SHORTEST T7RN
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C TflI'S.WHCHF.YER IS tFAST, FOR EACH TRACK.
rC (ONTO HAS ONLY OVE EXIT RNPTURN.
C T41PF TY'F~ CO!'PUTFD BY COVNTG IS RETURtIND VIA THE FUNCTION NAME.
C T"E VAt.UE CO'IPITED BY CONTO IS (D/DMrN (fTfl**2 AND FORMS A PART Or
r !%aSGR E0'7ATION BlEING COPPUTED IN S"1DROUTINE H9T.

Subroutine Curve

0- 1)'SF rt r!V',rtPF )AS )t((
IT-A- An' A"PIT R%!Tw!E VT!11 CPHTER ArD

PPT'Z OF T%!Tcr"1T
O- "''SEi 7,F.VP'J rCDr FCP prTNTS INISDE T'JR14

- n1I.TU'Cr 7"' F;~r9P~tT 1 F I"TPEST
T"- rl.P'P DTF;k9LE FO Ilt"

I I"If F'~PS; GRFA!PTP THAXN TIR N ANGY E(
TI,- FP P" F:M A1 E~E I P(

C- -"A. 'l'i)' %!.'#LT 1RATtR TrIM: 100 DEGREES

-5T ;'-LF (C"!':*TA%'? FADA~v)
- C'S~~T!~S F C"ORT"TT Pf IT'T

R; "TF?L0P%'?V "ECT"' 1'T-'r~r P P.?JD ROO
1- 1 DTF;TRVCr TPAVEPSE,) A"NG rtwR

- VI:'! C I' !TE', PrI4EPl START ^F CTPVR AN~D

p E'Tr~QfpY'2 7'y TT?4 ftS Vf) T" C'1P:TE TFIF SHOHTTST DISTANCE FFO.1 A
C IEIFTF1) P'"I'T T? ' A PtCIP.rr) CIPCt1 !AR SEGMENT 01, A GIVEY' TRACK 411D

~ 7l,11EI~ Tt! TUE 1,^SE LEVEL POP T!1E CONDITIoN WHERE
-!AF n^TFT IS nn 'Fr? I L:'UP ('IF . TPN.

~!'~ ''RPS"Tr! t!VE 'ISES ?r9E F0LLCs.I'?j S 1R' t'TI':EF;- rtIIG ExECUTION

- - - Vrr'%,TT fl 117"TT

CT?"7" ir 11so,,y rl::'.: Ftry pCt:im A"1D T73 CU1~ AY ONLY ONE SUBROJtIm:c.
- '*.* 'T!"; rxrc",?-r'%: B"I" 'RAY qE CALLED MIA!:Y T'dIPS. T3E FCLLOWING

r & iv# - F-1' Tir?..?f' -.7 CA'' LHC' P~c3?.'.1 IF rHE POINT IS 'j)

r - iN4P I~v' F'% rr'"TRN T" CA7 TNG PRC"rjRA'q V!E~! THE P,)INT IS
- ~ ~ ly, T' :q:~' ~ HE~ A"'7 7FE r!PT AH(' .r Is 7I4EATrR THfN 180.
r vA*'T?'.P:.E C'1~;S.? , T11F FIOST TWO POSITIOnS CF WHICH

1 .,!!? xVF'- A!' 7-'A^3kT"S P 'HF 'NT-vSrS P'OINT.
-m~~7- 'I'IO M ?f~';O " iRr, THlE FIRST FIVF :'CsITIO.Ns Or
* I 'S~O~F~fl~~?fl 4ErrLJ~;
- - ~ 'rr! cmrgn r rii CIPC'Y Al SE11?NT.
MI- Y-fCC'11! " 'S!' ' C!'TTF! CF T3E CTPC*YLAI !E.'19MNTo

- r,%n:-s t7 c",pv'.""" CFr 1!IV srgFN'T. % P"7STTrVE VU.IF
T"DT17kA'!S 4 7'EFr '"'P" AID) A ".11ATIVE VAL'"E I';.zCAT'PS A RI1PHT rT1RN.

1: U10) -I '"?A!"L'. T PA"I"NS
- - '"t~ ~ * ' 'AD!A1"sRTW.' Fmwm A INEr jert'itm. vr OE'm WIT:1
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r-i ""'f' v"ir -r riil NF 'D ?Hj Pc IT TV k X- A X I. %111. RA'IGES 7P01 -II

7) - i !T i f l ,'2cC'r' r A rvr" CNT 7R i. TI1C P II'? WITIC11 IS CC~n'7TZD dY
*~~~~~ ''" T'.*! U "l'~'' A~ T!I * T N1 P P AM

T- 3 k? VC F, IT I F 77, F1% IM TF HT P r-3,TH! 1r 7 T 11 ' TU R I To HX

11- v.3 1 rT '711 k T %I "T CY TP IFV % PPP CAC HK P iS M'~ ((PU'- D Y

T" - ! TITCM Tf' "l !"'rV" Sr'!T nY TW!' CAILIG 11PRk;RL . A 13a'ZFTV

~ *' :17TrTCS T'!!T TT4P PnIT.11 Tl TiTI' sEGMN? WrA-t. "THEPWISE

- -"r~ :~" ! Ct1!VZ COvES FROM T'Ir CAT'.N("q ARGUI ENTS
* T'Pl! *riL, THE~~ ~r! CONST~A:'T F'R TT 14111CII IS THE, VARIABLE 1

-~ '~ r~ IF'!!'.T PT"r~!'S 1 111) CTIPVE AT !INE. DRD2,3 N
0 T"* Till"~f !-tyc-rT'E1 'ISTIrt I' !ECTrov 7. T11EF RETURN AT I INE 22 IS

-1 %!" r~ C'"! .oDr:,1S TtVr T11! EPCNT K0 IS NOT INT Tilt SEGMENT
p , r'. 'r ' %7,' , I": 17 Is r'.K'i Ir TrHE PnINT IS IN THE! RANGE

"'~'~ "w ~T.1, rP! E T11%!: 11'3 (PT RADIA3SI . THE IRETUHON AT
T0 Tf!". ~'? P77'11: TF '"I '?r'N A14GLLE IS :.i'SS THAN CR RQUAL

-v~ -t 1') "~ TI'T" !S'' IF THE P AN.F 'F THE SEGHP,'T.

-j!-rrrr n'v, It- T~r:11I#f TSTY Y TSCUSSE1) I'! THlE DrSCRTPTI01N :)F THE

-11 mls illv~"; PT''~D~ C'?PV.,. C:ONSISTS. FTRST 'F ALL, CF
H T-!T'"l D!STA'TCE FRP A PnTNT T?' A CIPC'T AR SE33ENT ON

c'*! " 'HVF M'IT CCMPITE THERF NCISE CTPRECTIO'! VhL*YE IF 7113 POINT
r- TS "Ill! TIrrn 'IT 1Wf TII','. TC DETEPII'IR IF TO TS O~N THR
I"3T~P F T11v Ti""!, 'r':!E !ITSTA-,,rR BE"WEE?! THE POINT AND THE CErTER OF

~ ~'~ !~~S CP",D %7") "41 PAnflus IS SnBTRACTED. IF THlE RESULT IS
C,- C -~V",, P, T.3 I- THI IrS~flE "%F T11E T711N, OITHFRWIsE IT IS NOT.

!I?""Y. T!!,., flT5T 'CwT F!V ! 11r DEITNNTUG CF THE TURNI TO THE POINT CF
7ir '7LCUrFiT kP')R IACH Tr' 11'~ MUST BE CIOMPI ED. THIS IS DONE

1:-17-Y SYV M'TIP! YTV;; T11!! rA~rS F) THE S5EtHE'IT TTIFPS THE ANGULAR

Subroutine Date (DATER)

Subroutine Date is a System Dependent Routine and must be supplied

by the user. This subroutine returns variable DATER which contains

the current date. Subroutine Date is called Primarily by the

contour and Grid Analysis Main Programs for generating Report

Headers.
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Function DELTA

IPPESSJPF ATTTT70E CfORPEECTTCN

C-Pr(F 'P -:DrN TA Cl'IEA~RECT ION TC JET ENGINE TE7 THR'tT - UEST
I'YT" FFFH1~c EP?.TW7~IS TO RSTREDFEET~S

f P' C1 TFIS T'!- ) D Ti (A) ClRFCTION OR 1CORRECTD NTWTIST.

'7 'P lTIO! f)!: ? UIRPSA!U ^ H EI m!:H( A SUBT P DJTArNETUN PS ATC

Cl DET (A)n$~E6*!*~2tL

Fntion T

- -ISAC rOB:VET H 11C'0NDE ES ADNT RADIASA YTEDSAC

C~~ ~ 11^11 IN~l RAiDIANS

H UPC"IWNE*GS TBR(7Tr, sIIR AN"EUESE THE UNCTIONf DELTA:
r T'IE N!"' T:PR PI(PDAI HOG H AL RUET

C D(TD WTLS B~YE EXTTD rh 'T"SR IN XE.IC
C P~ T TS A n.LF'! )LIE I R ET"RNS F M RE ND VA TESBOTN AE

C "rfE PRICESSINI1 PERvORNT.D BY DELTA CC'NSISTS OF TC0 PTTNGIG FONMULON
Tr T;T1'= (O.OlCORCTO T ETEGIENE WIT

qrt* T -vTPR ?F:T F T'ITTD PESPE 7-30ENIS

40S SiSIF n EAFNTO FCORCE E HUT



Function EGA

F"'WCTI"NX EGA fVD,01.TGO)j

)C VA *PTABYF DICTI"ARY
BV%- SINE nF FTEVATION ANG7E OF VD

C EGA - GneY"ND %TTEPJAfTTC'N
C FETA - VEtGHTIR'G FACTnR,RE3ULAR TO EXCESS ATTENIt.TION

G- D)ISTVICE ALONG t.RO'TrD USED TO CALCULATE EGI
I - APRAY FTFRENT %Rl
TO- ZPRrq F!.AC

- EtFVATIDF ^F VD
7 - ENfvTH O~F 7nV

Vfl - DTFFEREFCE VECT 'P (EXTERNALLY DETERMINIED)
C v r"'RflINATF n'F TEST STEPS '1LORG GROUND TRACK

X- PkTTE'V19TTON IND DTSTANCE DATA (FUNCTION OF TAN BETA)
Y - CC"RDS "'F Tl.ST STEPS AL3NG GROUND TRACK

YY - ATTI NfIRTV)F k!D OTSTAkNCE DATA (FUNCTION OF COS BETA)
r rA- V"NTTC~'l SUnnR( rNEI

r' FGA COM P'TES THE EXCESS GOUND ATTENUATION FOR THE COM~PUTATION OF LA
C "SED It! 'SnS IND O^SE? Cn'NPTATIONS. THE FUNCTION EGA DOES NOT USE
C* PXTPRHA SUDIW'TTINES. PGA HAS 'ANF El'TRY POINIT AND THE CALLING
C lv."rl'CF IS:

C"I, k (,T'rt'C" - R MIFpF VARIAB'P, THE FIRST THREE POSITIONS OF
"H'tIC1! rPEFT!!?': rH7 X-, V- AND 7.-COTRDINhTES OF A VECTOR T'CINTING3 FRON

C 'H? %TPCPk?T Tf% THF '1*AT YSTS Pf'I'T.
r, THE HEIGHT Al"VE T HrE 9RC'JN-D OF THE ANALYSIS PflINT.

l F~'nBY 'rCCATT'4 ?'%R rRRnP RETURN IF A'IAlYSIS P0OINT IS ABOVE THE

r 'lE sTIBPr'TT!!E TIITSI IS THE ONI' USER CF THE FUNCTIO14 EG'A. IT WILL
c f'r "rED !!'YV TTN!ES PER R"N TF ASDS OR DOSE VAlUES APE CALCUTATED.
V "r~WIF IT WI!.' NOT BE 'tSr* AT PT..

T '"T DAlk PEIATTI-1 A.!ALYSIS "11,T ArD AIRCRAFT POSITIONAL DATA ARE
nP ' DEfl BY 'rUE CATITI!" ARGttP.E"'TS. -THEPWISE, THE ATTFENUATION AND

C nTST!"CE DAT' %FE CONTA.I"!D VTTUT.N E.GA.
r-F.1. HAS F'"lp 'XIT P''IPNfS LOCATED AT 'LINES NUMBRERED 13, 114, 18 AND

I'-vTllv! SIS1P(OfYTI!E TISTI!IG I9 SFCTIONl !. THlE RETURNI AT I INE 13 IS
C "'El IF T"P2 A%$A'YSIS POI11T TS AB)VF GPrUND IFVET (I.E., ('3>0). THE
C r~!:A 1.111~IE 1V IS IU FPrft PETU~r AND IS USED IF -HE AIPCRAFT IS
C DFT''14 TPE A'!It YSTS P-I'4T fI. E., nt') >0) . THlE RETUPN AT LIKE IS IS
c **F.D IF THE ETEV'!' 3"''% IS GREATFR THrFN 10. THE RPTuRN, AFTER
C THiE EXC'ISS qPn'!'!) kTT9!!Il T TIC" HAS 13EEN COMPUTED.

rTHE RC' AT.!!AI' CC'vPP ED BY EG'A IS RETURNED THROUGHf THE
Ffv-'~% "'vE. PRP rl"'FnPwATI!O" IS TrANS!!TTTED BY THE RETURN AT

'- 4'F T'r CFST"1 PF.F70VI'ED PY l"G'. TS THE? CONPUTATI'fl OF EXES 4ON
I C'r""-TB"-% FP I!IlTvSTS PmINT T ATPCPAFT EYEVAT-I N 3W? F P TO 10
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Subroutine EQUOPS

* ~ V = !"F"r'-I rT~T" ACTR

Subroutine EXIT

This subroutine is available in most FORTRAN compilers. If not,

the user must supply this routine. Subroutine EXIT returns control

to the operating system and, therefore, terminates the execution

of the program.

Function EXPOSE

* ~- C,';.vr DIsIPIECE TC 'I1RESI!OLt) SXk'.1!D
gI isY 'SD 11TI ?CA A"A' YSIS.

-APTF*-3? flI:;TICE 1!' THRF.S02!J) EXA411Efl

'!;'M Slv ' t? r AS'-.X FtC. AStUS?.

1BB~

DAT - OTA-C' :''' 11E *rRACK FFO!IM T~i!ES11C.D To THlE
"nACVWPS PCI';T ('F CICSEST APPRCACI1. RNEED)

-P nT1V,':Cv k'C'31 PRIIARtY SE.GMEN;T
- E"~DI.TA1C F CRIEtYTA

- S - 9ISTL:C!. ' T SC!9AlY 7RACK FRC PO
"13-r - MiTIWE : PEIMARY iE;?Et:T FRC.' ENDO OF ~tWYT1
r S Z.AT AP PC1iC1
I- 3!S"1.'Cr VA srCC'I)ARY SEM'

I DIiT*.*XE FP *:: *''STTI^W Tr T!)1ICK AT T'HE Tr1%CK3S
rftr ,r CICSFST APPPCACH4. (flEVT'R'ED)

ri~- lI.-':CEFPI '1c:r C!OS S SE~3 CK TFK TS MR
* -(~C""fl " iT-1", PIrT~APY
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- XlTTT"fDE (REl-lrf))
T-AC - I!!)E( I'Or? -!ISE CU?7E SET (1 TO 20)

* ITPF kC - A>~rL OF ENCCDED A/C TABLE ARRAY AlJU?1ENTS
TTP -TAPI.E F R1ll ASSIGNMENTS FOR EACH 'ACK

r- ITT - Ir:itY Anl'IE?:- F'Mi SIFT
j . -

7 0",p C't '!-EE'

1: F'" - OnZ-"A' '

P! M~K -DECrDEI :FR'.3I: FRO'14 ITPPAC
-AX !:0. ^F VfSS (~~ E'~~ PFTriPflED)
-AX 2Ck SEG"ElT :!%n.- (SENT)

vA *"l C F qECm :DhPY SE-,!,NT (rFT'iPrED))
PETt.V?NED CN'Y iTF A SVC-:ND SEGI1ENT ON THE
'P AOt APPROACrIES CLOSE,. EF03UHI TO COUNT. (RETIR

I '' S -ABW I~F ZTl ':iu IIEArfINGS
c I!CA!C !,rGTCAL FLAI, CALJlATE JUST PRI AR! CR ALL ?iETRICS

\- - !:-Isrp ,r TAB'F E':TRIES TO CLEAR IN ANOIS
'E- - T l C'-!RIF AN:SWER TABTE TF SET 11

XFFT - 1"-A N~"IBER IF DEFI!NED kLIGHTS
C-NIT Dl'J!MY VAR, PREVIOUS TRACK GROUP NT1BER

NCRS - N1::1ER CF OSSERVEPS ) MEASUREMENT LOCATIONS
T N").TD - -1,TCAl F-AG, IICATF.S NONSTANDARD TAKEOFF PROFILES
c :VPS - 111'111R C-- 'PEOATI-'?S F-'R A GIVEN TRACK AND TIME PERIOD

Il12"4- FLA;, I. ;PICATrS PHI!!PY METREC IS~TAT/A ET IC
C NP~P~ - 'IC~I - F7 AMUrl ~TI ST BE CAI.CUALTED

c o P - 111-:FILE ?i!?"TER (PPV 4 ARY) (1 TO 150)
r N - TRACK N1?I )SECO!P)ARY(
c 'IT =TPACK NUMBDER (SENT)
C ?'TRK - TRACK N"MRER (STCRLO I!' ASOS COMMON BLOCK)

- C m;T - ncrA sprMnp NttJMnrp 0 TC 25)
r mTST - D71'-!Y VAR, PlRtVICTS VATUE OF NTST1

:NTST MIANS ClOSEST SEGMENT IS KNOWN (S ENT)

r ':r= ! 'RNS CLOSEST SEG'IENT UNKNOWN

c NTST' - 'JSF A!!. F:IryHTS TN COMPUTATIONS THIS PASS
C "TST7 - :IAS EXPI)S"RE BEE"? DETERM.INED FOR BCT!I

FVPA;AP0 AIDO BACKLAPD TIMlE HISTCRIES
r I~lr, TRACv IIRO"P N"1BER
r 4-lf TRACK NBP)PRI'.ARY(

r 'li- I C',ICA: rLAG ADR'AY, INDICATES WHETHER E.ACH :IETRIC)1-
IS T- BF ChAAC?'TTED

:;'v~rR' I':D1CV!'E:; T/A .9ETIRCS APE TC BE CkLCU:ATED
- A! TFPFATF. 9ETRIC N"! T3ER

C NJ.?"I -D"llY VIP, N'lpH
ryrr - -'P.:FI' E "Inr'P

r -Ys - N" l!IEP '-F rI'1 ES; 'rilfl'Gl EXPOSE FOR A GIVEN POINT
* ) F.XTE"n!AT.1 Y P ESET(

- P-FCT - WIEGHTI , FACTrR:;, PPI.1APY METRIC
C PPF - PROFI!! TKfl .

* C POO P OSIT!^?* X- Cr'ORDIIATS (SE'VT)
C - TABLE CF ?TI'W~ LENGTHS FCR EACH RUNWAY

-41 - ll!:NY LElGr!I
"T Tr z Fr.') ExCEPT FOR I :A:DTNG S W9HE RO

r~IS 'JEY01D TiHF STOPPING POINT 3F THE AIRCRAFT-
o S-SL&N: PA:';E (DSVC R'ROO TO THE AI!?CHFT

C Tn'! "R F DEFIINED Ft.I-GIITS
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V 0 R 1 1 '!D SPEED (PliT'"HNED)
C VV- A/C VELOCITY, EX-ERNALILY DETERMINED

V o - cflORDI"A"?E POSITION
(I F?CTRN - E:F.PGYv FE"'C IWEIGHTING FACTORS

C XTV - VAT' ' FOR PRIrsy MPTR3IC iT ?0INT CF CLOSEST APPROACH
r X:V7- VkLUAES F011 '::DIfY YIETRTCS AT PCA.
7Y'.V - VI T UE FPP PRT*IIIY M'ETRITC kT SCONDARY APPrOACH

YIV2 - VLAUES FCR INnAP.Y 4ETRICS AT INDAHY APPE.
C ZV - "TT!. VA!1-E v^R PRTf RY 4ETPIC Ff.% TillS FYIGHT

7V'- TC"AL VIIIES FC1Z ?!DARY rETRICS FOR THIS FLIGHT

F1PS - I S I' 'OISET~T!
. Is X :^S {E EXECUTI'! S'JRCITIIE ASSIGNED TO COMPUTE THE NO.S

7 FXPS"Rt AT k G'IVE'! ?IT:T AS % PESULT OF ALL DEFINE:-D NIfiCRAF.T
I .!Eir~r!'S. r:XPOS : TAL' IES CfJYU! ATIVE SUMS OF INDIVIItItk

C C ?NTT1*1OFS TC FINN!2.Y 4EPIVE AT A TOTAL. THE PRISARY INTERNAL
C' F7 CT^-f F %"XP-'.SE IS -1 DECIDE mHcR 01tANTITIFS NEED -TO BE COMPUTED

11:1) 17!1I" ACCESS IM!: PROPER StIBQOITTNES WHICH PERFORM THE ACT9AL

THE rICTI ::XP)St 71SES "TIE 1flhitUTTIMS ACr:'IS, k3l)S'-, ASDS3,
ITE!A, HOT, pr!lP)', SIFT, '.'!1 7ERI).

C EPOST *IAS Oi::Y ON- 1ENTiY A!!D THE CALLI"G S"E9'F.CE IS:
SF.XP':;? (RC, ':TST-1

-A VAPIABLE CF DInE':SION I OF 4CRE, THE FrST TWO POSITIONS OF
;IC )EFT"E MHE K- A11D Y-C'%CRDIATS (IF THE ANALYSIS POINT.

"TST' - I'OICAT.S WHETHER T' :SE ATl F! IGHTS OR IN'Y "SIGNIFICANT"
F7I;HTS T" 711-- 'AT-10N E TH N~OISE IEVE!. AT T:IE MNLYSIS POINT.

r'rlF qCpgC"T'P.S THA~T TTI' EXI)C~E A RE FIRST, GRADIE, NEWPNT AND IWASiS
C~ I" ADDITI'? 1') TIJE M''INI PtIR%1 ICISF.1. EXP'Sf WTT.L .110FIAI!Y BE
C C'4LL!FO 4A!:Y TIMS 3'HI'-- CXEC'I T tL!.
C "HIF TYP 1 T OAT% F(.)" EXPO9E CnIEFS FRO!I! ITS OWN CAI!. APIUMEi4TS IS WELL
C PS S:-! OF THE rp1 AR';UME!'TS 'IF THlE SUBRCUTINFS IT "SE S. 1)THE .

.DATk IS P vS5' Vt 9E!E CC.I%!r!' !3LCCKS.
;~-"E :11S FC-P MXT :j~rjp!S .-CCkTED AT LINES NTIBEHED 519, 522, 5214

... D 7?0 I* THlE S*I' P(-*ITlE TISTIN, IN4 SFCTICN% F. THlE RETURN AT IINE
IS -i H. * s" Cn . ET1J:: ISE" WHEN THlE C0P.PUTATIO: OF THlE NOISE

-1!! r7' % PCTT I:- CT IPIFTE. THE PETuRN; AT '-INC 522 IS USED WHEN
* T1~~n~pur"p ^I!;E VA*'Z F'R I F71I;PT IS EXCESSIVELY lAR4E, JIS'ALLY

C :l1L'* Tile AIFC' IF" 15 EX"rE.9ELY C!LOSE Tr THE ANALYSIS POINT, AND NO
C DI%'1'7nSTTC P'7*-r Is PEC)USSTEI . T9lE RETIJENS AT I INES 924 AND 530
C '2 AKEN "'-DES TII! .11E CIRC'!!STA"1CFS WHE'V k DIA1G.NDTTC PRINTaUT IS

711F T" TA N"T'E 'EIV ' ?rTNT , FOR THE PRII!ARY 'F.TRIC, IS
C ~ ~ ~ ~ ~ ~ ~~. T"2E H"IT:EF"I2 NE. 'THERS, IF I!Y, ' ETRED IN

c ~ILl A~2,;IN% EL CMmC!: UDLK/ETPIC/.
TFE 1R^ 'CF~Ts t' EFCP~IrD r1Y FV"?CS E CC'513Ts -F C1111TIN(; THE 113SE
rXp~qpw 4-2 'njrI' F'R( k-V CI Sr]EFCTFD D)EFINED ;ipclrAFr F1IJHTS.

Function EXPOSG

S'~wTEXENR'Y( (POO, TE. NTAI 0---02-79

:Ch VARIABL.E DICTT'-"':kZY
C 1 1 O' ATTE!I'1%TIC!, SECC!:DRY-
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-*' AIPC!AFT A!TIT"IE .43oVE PrNwAiy LEVI
AS2ANS - krSWER TA~iE

SS2N/5--11- C7')SFST DISTINCE Tr. TlIRESHOLD EXANI'VED
(7 BY ASDS Il/IIT PCA ANA.LYSIS.

'S29X/AS_ IX - t*APT4"ST 015? ACE TC THRESHOLD ZXANI1IED
Z.. r PY ASIDS IT/III PCA NNATYSIS.

5 '~iMI!!AR TO AS )R ASDS2.
h5)' X- 51!'T!*,R ?Cl AS"'.X FOP ASLDS3.

SD52I - 'D EPS.R CRC1ETF.IH (COMMOl1 VIA ACSOIS, ETC)

c SWR~ - UIGTCTA! OVf nXPOSttPE FCR PRTIAPY METRIC (ASDS)
c AVAIS - TABLE CF lnOISE EXP~OSURE VALUES AT A POtHT
: ~VlJ S7 - AS AV"!:3, ';FC.ZflA.RTES
(7 -~ Ct WILATTVE VAI"C FP PRI'ARY M'ETRIC.
C 1V'- Cr~lIT.VITVF Vly!'F: Fr.R 2!IrARY IF.TVIC.

DA, D3 NO~:ISE 'LEVE- CCPRFCTICNS
DA N")ISE V%'lE CTPPFCTIIN FC.P CrCSEST SEGAENT

C DIT-DhAC ~L~ U RC EROtI THliESHCTD TC THE
c '7PTACKt:; P 1IUT OF CITSEST APPRfACII. (11ETIRNED)

c DS- DIS-A!:CE T^ fsEC"!:DAPY TACK FPC~r, RO
nST ITTA'!CE AL-IG PRIIAflY SEGMENT FROM END CF Rv1:lIWAY TC

c C! OSrST !WPRC %Cf!
DT - DISTAICIE TO SFC-0'!)ARY SEGNFNT

C !DTA - DISTANCE fPCM POSITI'Il T TRACK AT THE TRACKIS
POI' "F CLCSEST APPROACH. (RETURNED)

r)S- DIST14'C'E FRCM S3ECnk': CTOSFST SEG Cli TRF TO ORG
-1- r'.""V ATT"'ATlO', PRIIARY

'IT - A.LTT'PDE(PF.TUR"ED)
* T ,P? - APPR:ACH PA~IETER I.D. (OPI)INAT) 03-28-79
- TER - -^PTT0N~i7 '?'?PT IFCTCATOR - NC4ZER0 MEANS DETAILED FLIGHT DATA

C T-AC - 1::3EX FCR '1CISt CUR~VE SET (1 TO 20)

ITprlAc - TAB'.E ... RHCDED) A/C TABLE A~ibAY ARGUMENTS
C TTR - TATITE OF 117J1WAY !tSS:';N!ENT5 F'R VACII TRACK

c ~T? - D' *FIY ARGUIE!!T FOR SIFT
C KIC - T On? C'"TTNTER

MASK - DECODES IPlFORvA?1D:: FRC?~ ITPFAC
C *AS- NOe. rF C! OSEST SEGIENT (PFT"RNED)

tAK - ?CA SF.S:IE!T J:'F' (SENT)

c %AXT - rO. OF SEC !.DARY SEGMENT (RET"RNED)
r RETUR14FO NTY IF A1 SECOND SEGIENT ON THE
C TRACK APPROACHES CLOSE ENOUGTH TO COUNT. (RETUR

c IPFF - PFCOFILE Ull!ER )S-CClCARY(
c NFrT - TITA' NP"flFR OF flrFI!*ED FTIGHTS
C NCRS - N"MRER OF OBSERVERS ) MEASUREMENT LCCATIONS(

f. rPS - Y:*!BER CF ^lER*'I0'IS FC? A GIVEN TRACK A$11) TIME PERIOD
C vOTA - I F 10 TISE ABIVE IS TO BE CALCUlATED 03-28-79
c ':PRF - ?ROFILE !1't !!SER (P~r*.ARY) (1 TC 150)

-T" - TRACK l:!!M0F.R )SECC.-DARY(L ic NT = TRACK NUISER (SENT)
c NTG -TRACK GRIU? 1N'PER 01 TO 25)

:'TRK -TRACK 1P3MBER (STORED IF ASDS COMMCN BLOCK)
VTST - !rIMY VAR, PRF.VICt1S VALUF OF NTST1

C NTST =2 !!HANS C!OSEST SEGMENT IS KNCVN (SENT)
C NOT= 2 MEANS CLOSEST SEGMENT UNKNOWN
17 NTSTI - "SE A!.' nlIGRITS IN COMPUTATIONS 2:5 IS PASS
c FTST2 -HAS EXPCSPRE BEEN DETERMINED FOR BOTH
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C FCRWART) A119 BACKWARD TIME HISTCRIES

c 1;tl:btJT A7TFRNATF METIC VtMBR

r U.MPR - 'RCFILE N't"!BER

C 'T4ERS -RU!JNI'?G TOTA' CF AITERNATE METIRC EXPOS3RES
c P'OINT -C'RPENT P I';T
c PE!!fC? - UIEGHTING FACTCRS, PRIMARY METRIC

4)PTF -PR^FT'E '"AB'E
rP14PS A P/C TII!ftST SETTINGS (CCM'AC'I)
4- '7O P-*S1TICiI X-'Y CO DINIATF (SEM~T

R' TAD K ' RV-slAY 'ENGT!IS FCR EACH RUNWAY
p C 1. - ... AV Lt'-GTII

SFT TC ZvPG E.XCEPT FOP lANDINGS WHERE RO
IS BY"'ID THE ST(NPPING PCINT OF THE AIRCRAFT.

SI - LA!~r FA::IE (DISTANCE FRCM BOO TO THE AIRCRAFT)
C TR THE "ST (Prn-R!D))

1: V - --?JD5EE 0 (RI;T'1I'ED)
V)-1 Cf:0PDT!IATE POSITIC11

C VV -A/C VE.'CITY, EXTERVAITTY DETER'!INED3
c 4CTpS - E!:ERGCY f'E"IC VETGITI! FtCTrjRS

c- '(V - VA!"F FCR PRI[VlPY METRIC AT POINT OF CT.OSEST APPROACH
1: s:V2 - VALU*ES FC!v ?:!DAPY !IZTPICS AT PCA..

c V'V - VA'.*E F(l' PRT!AFY Mr"PIC AT SEC4-NDARY %PPROAC1f
r "'-Vl- V LA"ES FC t

2 21:DARY SETPICS AT 2NDAP.Y APR.
17 -- V - TOTA! VAT'E Ff'R PIMARY 14ETRIC FOR THIS F 13111T

rl 7LV'N - TrTA! VALtIES "~P 2"IDA'5Y rE'P.CS FtR THIIS FLI311T
c £XPISI - sulpl"rill"

r TE 7,-Br,!n!: EXPrS. COIZ;"I~oS T:IE CO!!P'JflTIO'NS OF THE NOISE
7 T'NSURE VA1 "ES AT Pt -TVF::' PCINT. FXP 'SG PIAYS THE SAME RCT E FOR

C "4F 'Il) 4lU.lYSIS 'tOOEL AS THE FlUCTIO!; EXPOSE DOES FOR THE CONTOUJR
C 1"ALYSTS !!.OOEr..
17 FP'NSG CALTS THE S??B'flYjTT"ES VTRN, ZFp.O HOT, PREPR, ATTENG AND
C ArNCT% UHTCH AlE ALI DFSCPRED 11' SECTICH 2. ASDS2G AND .ASDS2G ARE

e-"^ C~ty RD A:!ll T!PEY k'7E OESCRIBED EARLIER IN TIS SECTICV.
r xC z HI- uA NE ITRY LlCKT AND THdE LA~IIINI, SFQUE'lCr' IS:
r 7ALL. FXPOSGd (A.IEI')

C A ' Vkr.AR'E rv !NSC CR NleRF WHICH CONT)IIS T:lP XY-
C CCCDI!!%TES CF TH27 AU3k-YSIS V0INT IN THE FIRST TWO PCSITICNS.
C 17.1 -PTION!.L CITP"T !:DICktTCR.

IF Ttr!-O, NO OUTPlIPI - F IF.1O10.)UT?UT DF.TA.ID FLIIIIT DATA.
FXPT'Sr TS C iTyEl BY PHFI MAT". *PR,?GRAr C.RIDPP AjDf 41T!l BE CAILED cruCE

C )cLR '11 POIVT 71~ BE PI"fCSSSED.
C lIHP TNP"T T% E Xrrsq TS T'F)tGtl THE' CAIlING ARG"MEs!TS FRiCM THE

C!IT!IG P1'OGFkM AS WEI* AS T'E CALLING3 ARG'34EqTS T- THE SUHROUTIN!Es
C '! X?CSG CILS. 7:17.'R T'IPUT IS PASSED 'THPCZYGU L'ABELED COMMON

r IHERL hPr TUC E.XIT PFTUflNS FR' EXPCSG, LOCATED AT LINES I1UnflRED 80
"' ?Il T~iE S"'i ,JTI*.Z !IT=i5 IF. SECTIOW !. THE RETURH AT it INE

P1~PFT*IPr. THE IiEUrN AT ?TIYE 8? Is A!: ERROR RETURN
P A"D TS 'JSED VihE' -E )ITTA' CE Et"WEF.N THE AVALYSIS POINT AND AN

!? P'7AFT IS V17RY SW'A!?
rTHE C'3TPPll fi"' EXCS. CC::SIT:T CF THE VALUES FOR THE VARIABLES IN

C AF. F- C*'M-OZ CC/JDC/!ICH WENE DESCRIBED IN SECTICH 3.2AN
C TutE -PTTT?'A )UTP"', Tv~Y
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Subroutine FIRST

-. ~~ ~ P D~1 7rpTj~ T'. . R Y

TIC-) W-ST'. T N' P 'I'? IF FIP'*T G'2ESS YEILDS
;r-* ''72 A- t"7"F ET'Hv!; 1/2 CF~ IAf

I' r "FC 'P pcPntS TAVIRDS GRI.~EST EXP3S9'R% CIANGE)
- 1T * E 'iFCvS-A.Y TC '!CVs PT" M .Rj C' GESS

-r7r "F - Fill,. ?I-'%Ivv
T-1.1 - ':PEO ? .S -S trE"Fr ptt*,WAy

'v11 - (? ('fQ Al' FTFST Pr'V.:T ct co":UT

,,,P PTv".Rv *- IPC t"'BER

-S- *,-!,n'* ? 'v TI'17S Tprr-tI ExPrlsF (BUR" THAT TIME)
P :r!) -n' 'THU~~S VALIVE TS CH41GE, ETC

- c IV r I"?~"- 'MM"'" Pr IT
-'C'V )m-'IP FACT'R? " MX"3XT V~''V SENRCH

C PC'!- A!-TPiEP F'CTCR T-. ADJ-XT 9)C1!T SEPC:l 3/2, SEE LINE 8?
- I.' - tp'vf~'' ",91E*

- '~" - !"1!W!AY T E%'vT4 "F P9STFST P!JUWAY ISS ! 'GrTC FACTORi RC04 ?/2

* P!I'ET:EC-- rF I A!D cMT'"T'P Vnk!?t
- - C.9i"~ V-fE

* i~V~y- 'l1 '"S T I. Alt.IAIE 4AX VArIE 01~ CC'ITC.I
'C t "i-l ' i' V%.Y "'VPS ERPT-EA

'1 -"UVl ") XY C''D9

Y"' - Y ~! C'"D C? 1'SIEST F"NWAY
YS S*'kPT Cn^'qi flv 91STFST TIKEC'FF P"1'ItY

y,.i- yE- w'r ('.)R "~ !9STeST T".KFTFF PINWAY
VST - v S*PXRT "'In 'Ir W"SIET T..E"%FF FINIXY

-*I 2"TPeSE 'IF SB'F FIRST IS ' FI%!O THE FIRST PO'INT nN A
~r"-' R. IT Waxtt "SE FIII(EP VIE GRkOTF.!T METHCD C'S q'lIE RUVVAY

ErpwKizenF !r-ler r FT"D THP FIRST PP'INT.
V'IE P''I'F FP5ST 'TSES !IF SUIROU'T!ES EXPOSE, GRADIE, VIIAG, VSUB

' -tt SIM'"T'l* FTP;T IA 'W"E ElITPT POT"T AND THE CP71ING SEQUENCE IS

A v~r!'T..B1 %r' DT'l!SI'1 OP I!A)R, TlE FIRST TWO POSITIONS 0-
"1CH V"OM% E TH. !14TP/D TP BE "SED PY FIRST TC FIND THE FIRST

S"^T"T. IF i'rTll Vk.LnW5 A',E 7R, THE R'?SIEST TAKEOFF R1IWMY MIETHOD
e7 : !jE rt*c;D TF rI"':4E! M? 8^TH PssrTI0YS ARE NZEP, THE FIRST IS

!SS"E3 TC B~E TH' X-C4Nf1DINA E AND THE SCCrD THE Y-C(OORDI!1ATE %F
T~jv 75FD"S ESIK.1? I 19RFEE 11 FIRST POINT IS VIO STARTING THERE,

C T'FE TTEP ' i' vGO .' 17'.!!T iEpe)T vr'If BE USFD TO' FIND THE FIRST POINT.
C '*YI - '19F InTSE ry?0s;iHE 7.%!:E AT TFE FIRST POIT ON THE CONTCUR.

-17A" PP"?hAl 1!:TSE1 'ISES THE SUROPMTII!E FIRST.
C !,l S ' ~T': FIRST 'T!' BE USED O)N'Y ONCE PER COI!TIUOT~US CONTOUR.
r~ '*I' T1i14i Q!1E MCT( %~Y !E C' 1POSED OF SEVEPAL DISJOINT COsTOUjRS

"IV-3 THE SAnE .V.-Rlf VA*-E,
T4E nt'z IrPqT i^ FTRST IS THE Ck.! ING ARGRMSENT Re,, PREVIOUSLY

c nESCOIflED. IND TP!"a~i LARlPLED C00?I1qCK BLOCKS. THlE FOLIOWING VILL
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r /U~K/ T"!T. CC!nTC'R ERROR TO!.FPAIICE

~/P~tlqxy/ Xli Pfl1N1AY STAST XY-CO' SDIIIA?ES
YfD P Tvx D Yy-,,osFDIml.TES

r'"' i'lsq TWO r'XI' PETIPN5 *(C'TED AT TIVES NqJIBER21) '2 4"D 139 or
t- Tv'r Rnn"'1'_ 'IS1 TI" fT- I-C'-'iC' . THFE T"t .. 1,~ ~2 IS TH

?"" Fr"t 'STr. -t; -PorAIEV" METHrD TC FIYD TI!E FIPST POINT. THE
~ ' ~''5'IrT 'n TS 13D SPTOP THE F"WAY Y.ETH%'D W *.S TC FI!D TUEr

Z7 r~r-,T ?^T-r. "IL 'UT"'T -F FIRST TS !'FT'IR'IE') Te) THE CALlTING
r-rq4 T !Ipy1i. -:IE r~l.I! A1",1 TI!E XT-C':OPDIIIATrS CF THE
P' T' I1 C~"l~PR C^7TAIXEn I': THE VARI1W._E RO, AWO THE 1101SE

Tl '"T tP^T- TS IV'O1 THF VARTABYK FRYI.DEEI!GO
Tfl'" I)A"' A HZ S1nCU-~IvE FIRST WILT. EXFFCTSF CNE CF THE TWO

! 'FFP0T'T "STHI I)S T! vTfl !:! ER FIST PM!I1T ' '. A GIVEN ICISP PXPOSURE
-p'n""p. -tE "SE7t' P"I1'ST 'T 'HE PP-OGRA!! FINID THE FIRST PCIN?

7_~~~~ V~r ^WM CPN !TEX'EIT "Ift vR!G'lA!! TO BEGIN Ti'! SEARCH AT X
':1E V!Cr T T -T I 'F CHioS,S 7Hr 'ETH %D TM~ BE USEn BlY SELECTIIG

-!IF 'A' 'R 'IV THE PnTTIW"?EDOr~SITTO'! T'v rfl FIRST POInT ON THE
rNl^"o. TF -'H? F-TTVVE T'~lV-ICAT.Z.Y X=Y=-3. TPE PilO-'RA4 WILL FIND

C -IF !Tr!T ""'r~!" : TT'; V -15TZG THE J 19IAY'i -~T'~.'TIERIIS!,
C 'An' 'APIE'!T l !ET!-) *T! Tr 3F 'ISED. THE FOT?CVINGIr PAPAGRAPPS DESCRIB

Tt' ?" "SZ ClZ - ' ' )T"-FCP 1'Sw P'v21AM in- A SPDcr~ic AREI TO
rAkrru FC' 'r!'7 r-*::M"'. A*: 7Y-(*CPD?~i'rE PCfl:T MI1ST BE SPECIFIED.
-'Or ( 1-: X1 IS CC*'.ThTED IT THIS PoIrT BY TrHE PBOGRAM TO

PF-oll~ IF 1T TS n: T11W Z,,%Tn"F. IF Sf), THE SEAPCH IS OVER. IF
P e,'rt;~' 17l 11'IC1I lEFT-vS AV APP -XI5ATE LOCAL HOISE C NTOUR

f-ll~l! MS DEFTE 3Y CI"P'I' THE NOISE EXPrSUJRE AT TWO NONE

P-..5-: C'F %T - Fv'EP 71 -:l ThOSITTIVE-X DIPECTItN, AnD THE 3THER AT
V' I- 'Plt P C;-TV: -Y :)Tr~I! RELATIVE TO THE C-RIGIVIL POINT.

.: I'q7 r~npz rr'n Tl". :c. % AREA. T THE OIRECTI"V CF 'HE GiAOTEI!T
-T~ lRT7"I:; -9E PTPlCTTV"* 'PSI PR-G'A'f *-ILI PPCCEED FOP THE

7 * T "Tv !'I. IF n"1 'OIIS3' EXPCS"RE AT THE CPIG!Nk*. PoIsr WAS
P~'"'r~li' -1IE S'nECIVT'" C-T-0-111 VA!.JE, HE PPOGRAX I-L PROCEED

Tu ':'%,F DT7 - '.H. THE I?:AnIENT VECTTP. IF THE VA'I!F OAS
* T'I Pl'!A ':*- "R^CnRO 11 A DIRFCTIOtl 'PPISTy THE

~ ~~wr:'-v,-?p. T!'":' r' IS REPEATED ITTIL A PCIUT- 01: THlE

:r ~ ~ -j l)F~"~ 9E~~ HAVING TdE PR-rRAI FIND THE FIRST
'-T: ",' -iF "ST'!! %ILL CHCSE THE w-ST HEAVILY-ISED

-.Ytr Pr*:'w F ": 0- Z-!OITa rnsE VAT'IF.S t b A 1 !F CaMCIDENT WITH
-- v.- I ~Y v T 17T!1 *11"i T'IE CC;ZT JP VALUE TS FC1.31 OF' IS

'17r TW- ? S'f"sSIVt' !!ISE PXPOSU~rS 77E? CfO'!PU'TATIORS. IF
r DVE IlrS% V-71S Ar? T''NC' 1"TF.D BETEE! THE! TWO PIINTS,

T;T*1 I' !,rZ'AI~ 1*'l! A tvALUE WITHIN A PRESPECIFIED TOLE.RANCE
-- t -. r- TS -f% rr ,I~F IllinTA' 11(75! 1EVE!. CONlPUTATIO' IS
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!"CTV- 4 V A:.F -1R !Fi:,-vT CF Tdv_ -ttJECT P- T AS

Function GENFN1

FINTO!! f''NFV (YXXY,I,T)

*C GEFN1 PERFCRMS A LINEAP IN!TERPOLATION CR A TABLE T
CEF1- THE CAIC1LXTED'!.)! OF THE DEPEYDErT VARIABLE CORRESPONDING

Tr' TIE CAT? ING ARG'TffE'IT XX (I24DEPI EROET VARIABLE)
*C XK- INITIAL. PIRAIETEP

r - ADJUSTABIE S19SCKIPT, ARQAY DI!!ENSIOYING
r V - TEPFINA!7 PAR',.ETEq

C X CONTAIrS TAPLE VALUES OF INDEPENDENIT VARIABLE
C XX IS THE POINT AT WHICH THE FUNCTIONV ATPE ZS DESIRX0.

T MP"ST BE STORED Tl ASCENDING VAlUES OF X.
I PET!P"S TUE INDEX OF THE LAST ZLE3ENT Of I NOcT GT. XX

1: NO TUC NUMB8ERS 1?F X MAY BE E21JA!.
I RAGE ?Rrn 1 TO ?'-I

C GP?2F~l- T T!CTTOVt S!JBRnnTTNF
G ENF41 'FIElkR!Y INP.RPCLATES PETWEEN TABUIAP XY-PAIR AS A

C r"NC"Ioy ^F THE FCRv
C Y=rFxl
17' C fl)E'EP!I!:E THE VAL'E OF ! AT A GIVEN X.

-=C GENFNI flOES POT "SE AFY EXTERNAL SUBROITIVES.
C THEPE IS C!E E1rTPY P" I!T T^, GEI'FH1 AND THE CALLING SEQ7ENCE

C VHERE
C I-A TABLE COrTAI~rr! THE DEPENDENT? VARIALE VALUES F^CR

* ~~SCF?!TIG VA!'"ES "r THIE INDEPENDENT VARIANT! 1.
!=A "ADIE CCIT INING TAtLq CF THE INDEPENDENT VARIABLE STORED

C ASCF?;DUG -RIEP.
C XX-A VI!.Ur AF THE TRDEPEEDZNT VARIABT! FOR WHICH THE

* DEPENDErT VARIA31E IS TO BE C0EP',TEO.
? -THE EY1HREP OF VAT"FlS C:'WrIFEfl IN TABLES X AnD Y ABOVE.

r -eN REUPw WI!.! CONTAIN THE PO)SITION IN THF X TAB! E OF THE !.ASZ
VAL"E NOT? ^EATiR ?_A" Ix.

C TuS FUITTflN IE~r' IS "SPD BT THE SflBPr'1TINES ATTENG. PREPR, PROFflAIC A*D SETPES.
CTHE T!IT TO GE!!F1 C') ES rNTIRLI FROe THE CALIING A23n"aENTS.

C P.F1HAS n!!E EXIT PETIP1 Av T! NUIRERED 28 eF THR SUPROUTINE
C U-!Sq'lZG Ir SECTrc-! . THE CALCULATED VAIUE OPF THR DEPE.NDENT
C VARTtB!! ClRRESPC~Fl'!:r TrO THE CAl-LING ARGUMENT xx IS RETURSED
C THR!"GR THR "NCTrow NAMEN. THE CNLl CTJTPU? CONSISTS OF THE CALLING

. RG--ENT 1, mRviC*"s!y ~isCuSEP*
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Function GENFN2

iIff:F "r'r PA A~ nI'A !'P' T C9 !ITR Z

-L :Twr V%:! OF :R T -7 Y YRf FIV) 3AL.
I - 1 X';T EY IENT~ "r If F'T ; ! H.%4 X

3 AST BLM, 'wF y !.r," .,.p THA' T
xr.: l a!S ^F -'! T I .VA". T)fPfH 3 )ASCE!.). 12RDER
y Cr*:rX!: VA'-E; ':F 21.1 IPPE". VAP. &iIMEN r)DE.;CE!:3. ORD.

- GDID - ^F I
7P.)- ':TAMEIT "P nF

XX.YY PZ1'U Ar UHT1*?' iieP VAIAIE IS fESIIEP.

ZY1 -PLIN% )lC~r A/C: fP~kCR!'v FRIOM

7 - !S 7YI, ^07111n'9 rrC1OI)

1: 3R ~F A :-3 '1"'AP !'TF~~I~ SIATRIX Z

- x~ Cr?. !4IS VA'-1!E: CF 1ST INDEP. VAR- DIME!! r (ASCEW3i. OPDER
v t !'J7-5Ylkll'; '%F 2'wD I!IDEP. VAP. DIKFN !: pESCeND. ' RD.

IXYV I "Ii ViHICH F"r;CTZCNA! VAlt*E IS DESIPE1.
11Rpr ^~E F Y A'!~ IG"'RD
1 R J'~F5 FP-0 1 '7' 41

.1 1? yP MA BEr01'

- ''v PEPCRI 'I' "F 1 'P 1 '&T liE EO'JA

~-:E~ VT; -L % !TR PCTrT TZ '-Er.F!2 A! D THE CALLING SEQIJENCE IS:

C V!.",% F THE oE'nyDE-. VARIIBL't

r. 1-TAI-71P V%11ES 'IF TUE rI! 1 ST T!*?PEDE5T YAPI.1.TE STIPED lit

y-~'p!-*" VVITES t F Ti!E :;ECOND INDEPENOErT VXRIkB!.E STORED' 19
PESCEnDTNG 1'00ER.

C 1xTy-7A!_zES fI7*3 'UET kji! Sn-rND IWOEIP.MDEIT VARIABLES,
r rESn;!CTIVET, F'It WHICH' THlE DFPENDOUT YAPIAE Zr IS T: BE
- C%1C !AFD.

:!-T7 r-!Rq n Y*k~!S TV THE 316 TABI!.
C V-THZ %133ER G? VA:EsS IN~ ?HE !T.4 'ABLE.

-T-cv PFT"PN CONTX~Ir THE POSITICS OF THE I IST YLVE 13 T'l! 61
*T'5F~ THAT IS - SS 'UAY XT.II -Cv. rT'JPr !;!LL CO"?Air '-'E PLS!TrovCIF THE LAST VALUtE 11 TSR
- 1 ISBE 'H'? :S .!ESS THAW IT.

'PRHE C!:iT S 'PRCIUE T' T'SE GEWFN2 IS THE ?JWCTIN~ ACSOIS.
17 iFFF"2* MILL UsVr) MAry E WRIT!, EXECUTION WHEr ENERGY METRICS

)rr ZA-XCT-1kTD.
AT?. IrOI DATA 'P 3"FFNI IS TRP09GH THE CALTI ArGUIIEXS.
G EVFN- HA.S %NLY CN1W EllIT PET9P% LOCATED A? LIVE NUMBER 51 OF
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C THE S' 8RC!'TINIE 7IT.IZN IN SECTION '

C THE VAL'IE OF THE DEPENDENT VhNTARLE 15 RETURNED TO THE
C Ckl1'Ii3 PR' PIRAM THR.)U'IH THE FUNCTIMF? NAME.. TilE VALUE POT I AND J

C ARE RE~TUPtEfl THROUGH THlE CAL' TllG ARGITIENTS AS PREVi':U.SLT DISCUSSED.

Subroutine GRADIE

k- FIRST TIC ELF.MENTq API~ x.Y CCOPDs CF POINlT FCR WHICH ElPCS-URE
WAS JIUST CAT-CIT ATED

%,SANS - .ASDS 'RXPOSIRE VALUTES FRPM CALLS TO ZXPCSE
c AS':.%I.S - %SDS7 D)E FXP"S T'PE FROY CAl,!S TO EiPOSE

17 CL) .- hrA'1S EXP"SURF FO! R FTIRST SEARCH T0I4T
cr~RADTf - W~ITT V:rCT')P I!' DIRECTION '.F GRADIENT

C qR~ADM1G - nP?,D!Er-s IAGr'TT!lDE
C Fnll- AS2A!'S !EXD^S'1F AT A ( hiT THE ARGUMENT L"CCATIOW)

12 - "ETHIC H- ER FTHI GRAD)IENT CALC tJLATIC!'
17 !S -SmgE AS '!CIS

:!rY2 - EXPCS~r AT POINT OFFSET FROM A BY ! FEET
C 'TFY7 - EZPOSfIRE AT :'IVT tOFFSET Fpom A By s FEET v; opposi~e DIRECTION

'IonS - !"'!BP ")F InSE RVERS
r folM - !1"M ER OF PITM ARY ZXOSUPE MgTRC
r TVEY 4 

- F'C2S7RE .4-7 CANDIDATE !1"T4T &.
c JO. - TALF Cr T'EST PCINUT LCCATICIKS FROM NWASDS

c THE S"DRPC.TT!YE (WADIE TS USED T-T CCMPUTE ThE APPROXIMATION OF
C A T CAT m',isp Ey''stipE rpA!)IETT 1INrT VECTOR AT A GIVEN POINT FOR
C WHICH THlE NOY3E FXPC.SIFE VALUE~, UJSING ALL DEFINED FLIGHTS, HAS JUST
C T1rF~ C' YPr!T"!.

C GRADIE ISIrS TPE S'IBPfOUTI!'E EXPOSE, VMAG AND VTRI.
TIUETE IS CNLY ONE VrTRY POINT TC GPADIE AND THE CALLING

c SIRO'TTNCF Ts:
(7CAT.1. GR' DIE (Pa)

7 ' 'f~,

A-Pa VRPIAB!.E OF nIMENSION ? 7CR WHICH EIHE FIRST TWO POSITIONS
c D'INZE THE XY-COCRDTUTITES OF THE POINT AT WHICH THE NOISE
c 25T'-SRE WA.S JUST CA'Cr1!ATED.
c G'"ADIE IS CALIED 3Y THIE SUBROUTINE FIRST AND THE MAIN PROGRAM
C irISE.I. IT WILY RE CATIM?. 3AlY TIIES DIRTNG EXECTITUION.

r THE DATN T1'ITTTC GRADIE IS THROUGH THE CALLING ARGUMENT,
PR~EVTrUtY DISC7S~rn, AS WELL AS LABlED COMMON BLOCK.' THE FOLLOWING

C nESCRTOF.5 THE 11IP"T VIk THE C0,1M"N BL.OCKS.
c LABW. VAPIAR7.n DESCRIPTION

/('RDnlrI/ XS2ANS XSDS AND DOSE NOISE EXPOSURE VALUES FROM
c AS'3A!!S CALLS TC EXPOSURE BY GRADIE.

C/M'ETRIC/ NUMJPR NYM4BER OF PRIIAflY lIETRIC.
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ps PADTE 4A ONLv C:;E FYI" PTiPl L. kTED AT LINE VUMBERED 35 IN

C TH4E StB"P' IT"E1 'ISTI1i T'* cICTTO1

C /1PIDITT/. TH- XY-COOflDTNA P' r("'PC!Ef'Tb FOR A UNI'I VECTCR POINTING
C TV THE DTIECTIO!' OF MA/TM'14 - EASE IN v'XPCS"'RE ARE CONTAINED IN
C THE FTRST TW' P(CS^Tr"!' -IF TI VIRIA1IF GBADU. THE 3AINITUDE OF THE

CCC*4'"FED !C2 R'AOIz.r V CTOR IS STCRED TN "'HE VARIABLi. GRADMG AND
C T9IE "lIT'i IE I! 4E PIP WIT, WHIrRz. VF 'CRRFSPON4)S To NEF,TDN,CNEL,
rL170, 3~NTITES OPt PEP.CE~r DEopNDIL.; rV "i.E PRIM~ARY METRIC.

C TPE S TA'"'I!PTNE ^,P DTF IS UziED TO COMPUTE T:lE APPROXIMATION OF
C I IX.A! GR~ADIENT UNIT VECTrIR X' A 19ViN POINT FOR WHICH k NOISE
IT EXPP'S1RR VALIE HA5q BEE"~ C'IP"rED. FIRS'1 TIE GRADIENT VECTOR IS
C C')qPTKD) AN1) THF?l THF CrCMCNENTS ARF DIVIDED 93Y THE "1GNIT!'DE
C C0NVv'RTIFG Tn A 'IN1IT VrCTnR.

Subroutine HBT

C '.X - ~~" " (T1::;CF RWY)

yy - 'N"CY ~"rX'l F IG(IF PISD'C1'ZP )C-CSES"' SES CIRVzD(
11T! - riA'~.ry m sv, Tr".

.- ')'lt'Y VV'TBLE FZ'P Ck-:v 'PC CUPVE; ATSO .)IjTk*'CE BETWEEN

- "A CT.- F'E? E"' ( mAx1 -E0'FTPY,0 F-?R STIPAIGHT SF'IS)
-.c ::cis*"~' %'rrFEC-I"'l'

DM - TDIT11C , .SE('!E':T FPC!-* FAD F!:O CF ?"!:WAY
-I DISTI CE , r ,, 'PR CK Ft?"!~ rl I II- ' "7

Dn 'l"q 7,71F ClEWIYCIn (lX GEOMETDRY OF CR SEGMTTEJ

D"~ PC1STA!'EZL SC.IMCTI" PE TAS CLOSET BONRIES
If T'C rr FBRCl ?ACF,

CTS C'Tt' l " ERtF TNGCK OF.GTHE.NS1ORTEA STRIV HT
r ~~p C: P1 ATF HE 1W "I O TDRR R IA IT'S WHICHEVWORD.

3S - nTSDA'CE F rHE T^AC SENMENTSr. FOR A GIVE TRACKI
DT -H -'yrk'C Fv:: PSTGTTTONA C CS STN nOr TRACKRDE T

c D / N 1 )1; ODfET IS 7 DI,'A8Y ONDR Tf. tIRE SEGMENT IBRA

C Y%1THE) CF !RT5 A0NDNG SE SIS A TRN IECR A
r I "CISS EVY VAPA'FRCTCTFO SEGMENT NUINARIE

c DTT!iAY VrIAl!E F'2R SECO'"E COF TkC SGEGIT T NYI A IVE

C !IASKt 11ST T: P;ST:IOs UED TO RETRIRVE INFOR 1TIONEFROO

rl C' OTIE, S DIAR 0 TEN 4ESEMEN7NM42
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14%(1 - R JNWkY N'"!R'-P ^F PRIMARY NCrSE CONTRIBUTOR (CLOSES? SEG)
c 1Y - ?~WY ?W"1 'F ShCCPIDARY CONTRIR

IAXS - TABLE COF RWY NIIV.EEFRS IDEXED BY TR'ACK ;U "'2" 7CR
?RIM1ARY C01!TTf17)R

r m" XT -AS M~AXS F7"R SSCND'RY CCNTPI11
C HTD- D!TAFCP q-1 POVNT M1IDVAY BE.TWEEN 'WC CLOSEST SEGjE!1TS

c "- NIMI'EP '~P SR'i1ENTS 1 iC
4 T -TPACK '11"BER
!'TS -S'A3%!!T M11"'E FOPI TPkCK 4T

C' ?TST -FLAG: CSEST SP.GMENT KN~OWN
C PA'IAI - SEE~ ABOVE
c P') -CuqRF':- PCIIIT

RX '?TSF!F~P. CORPFCTION! AT BISECTOR (MID)
r 1 

-DISTANCE FP,'H POINT TO NkX1
C S2 - DISTANCE FROM' PCINT TfC MAX2
C S!. DIrFFP'ACvE VECq"%~P BETWEEN ROO AND AX
C TTD THr 'FCTAL DISTANCE FROM THE BEGINNING OF A TRACK,
c IlFCT*1DINr, RUTNWAY LF.NGHT, TO THE ENt) OF EACH SEGMFENT
c FEXCEPT T'IM LAST -NE, FOP EACH TRACK.
C X- DJIMY VARIABL13 FOR CALL.S TC CURVE (DISTANCE ALONG SEG)
C XI -0 TINLESS CICSEST SE~mEtNT IS CURVED
c X!I - IP.'GTII "7 C-"ST SEGMENT
r XL' - LFENGTH1 CF SECCN.'D CLOSEST SEGMENT
f YX DTrANCE A' "MG SFrAMEUT SET ECTF.D FOR CORRECTION (DEPENDS

C'N Gl!Y'METRY 3r' Fr';; ACNG 9AXX2 TO CTOSEST APPROACH
FtOR 10(OPED ?TTP4, ALONG SHORTER SEG FCR !iIRPIN

YV -AS XX F^R Al1C'11EP SITUA1TT0N ?

f THE Pn'!TT\'E HBT CO9'llITES A VARIETY OF QUANTITIFES ASSOCIATED WITH
r *PCP'D 'q'PACY GEC(.C"'RY.

(I 91T 'ISES "HE F*TNC'"TITS k%) S*'BRCtTINES CCNTF, CONTG, CURV!E,
C STkvT, VMAI XND V',11.

THE S"PPO1'1rT" !IBT11AS ONLY O'NE ENTRY POINT AND THP. CALLING
c SFQ"'1CE i::
C CALL H9T (PC , 'q,N.kTST,-XX1,mAX(2, D,D;T,DA.DS,DAS,D)B)

n'-'s Vl TDE KN ')IMFVSI-'!'' 3 OR MCFE, THE FIRST TWO P3SITIONS
r F W!!ICJI kVE -11F VALUES CF THE X- AND Y-COONIDTlZATES OF THlE

A'%~LYSIS nC I'!T, RESPECrIVE! Y.
Nl'-TftE --P0'P'R TAACC '1BER1.
NTST-1*'IC'.T7S -JHETHrr C 'SEST SEGM ENT TO A!ALYSIS POINT IS

KMOWNK. Tr NT3,T=". CLOSEST SEGMIENT IS K40OWN NTST-2, HRT MIST
r FT'D rHE C'03ES- S5r'1T.

'9%YT-THF' *'mEP CIr 'rIE CL.OSEST S;ErGIF'T. r~HIS IS RETURNED BY

H!T T^ -Hr~ C1.T T4'. R,!I
MAS?*"-E '!UEI11R F '!IE i:EXT TP C!ZSEST SE;M.ENT. RETURNED BY

DM-"HE DISTV."C rR" TIlF ANN YSIS POINTC TIN THlE POIT OF
c C!LCSE.;T APPRCAC1l 'N THF -RA~CK.

u 1'kT-TI!E DT.STIZICE FtFO" TIE -RGI'v1INK OF THlE TRACK, P'INWAY
111C!"DEl, TO TlI'T PCIJT -F CICSFqT APRrCil.

c D%-CAPF1.C'TC1 T' ''1SE T.EVEL CC:!Pt'TF.D FIR STT1ATTiCN. FOR
r SEG.~r"'T m.%Xl )*yr "nr GO"ST!RIC CCNSIDERATIO::S.

C fS-nIST1%.YC' FRIM1 -4iF k'1-YSIS POITNT TI) THF NFXT CIOSEST

D'S-T IU DT3T "C' FR-"~ -I7 B-EGTNTU'llG CF THE T114CI, PTU1WAY TO
TRE PNIIYT NI: 'jY THAT IS CTOSF.S"TC 4 HE X'vTvSTS POI!NT.

r D)R-C RPLC-TI31 -,: ':CISE !LEVEL cc.9PUTF.D FnR r1E SITUATION AT Til-
CL-CSEST 2-1714 -!: !!X) DUJ'L *rO -'ECMETRIC CONISIDERATIONS.

*T 40ESE VA'Ec FIE ON TY CANP'JTEP BY tURT TF IT TS JETEFMINED BY
OP~T "'RAT -'fE V'SCCO'.' FPO" A. SE.CTION 14T7.1 S IGNIPICAITLY

7-43

All



b!) " THill. ~ot 2CYE BY THE NCPMIIA CALC'1TATC" USINS.
THT VARI.IB!ES C:.P'rEJ k- rHE POINVT ^~F Ct( SEL"T APPRIACH.

r 'rfI n'!!Y PH'19V'. Tr "SE THE ,*vBCUTI!NE !IBT IS THE FuiCTrIr
r Y LE 13T '-I' 'rhF 'LLlD NI TTjrS flRING FXEC* TrlIN.

1l VARI PIF T!*P*T DATA TS TOVTE TI PT TiIrPOUSiI THE CALLING
lNSRe', 'PVD VIXETl ')ATA !S k7FS" ACCF- -3 FRC.M IABET.ED

'C M'C?7 qTrC/TPACv/. TliE F0L!CWTN(" DESC~rPES THE TA.-i1LAR DATA

A PT AR!E DES.CP-' rC
ITr^;'<<Q'!% '11'iDEHS kSS')CIATF~) WImH EACH TRACK.

T'~S~i ~ '~'l r!! "HM'~ BEF -r MRACK SG'iF'TS Fn"R I, GIVEN
'*AC "t 11' '." DEr !IFAPV SITS CF THE VORD.

T!'II- ')'~ l r BITS CONTkIN~ INFiAM.Tt~v,

RrAq'DP' Ti:.- TRACK SEGM.ENTS Fnz? k GIVENM TRACK. IF
T1I- !IT- T'1 PS'TC. ?, CCTIM:G F---HTG H CRDER TC

''; PDEP., IS . PT.AY 0l, THEN VrIC SFSNENT !"T IBER A
IS A ' TPAIGHT SEGE -T. IF THE sir ii A lINARY 1,

-*i~ ~?~:I::-SE1!1 I:T IS A "!Rtr (I.E., CIRCJLkIR

",~I'll (XNST%"TS *sELN r(' RETFREE INIORMATION FRCM

-7r'r'- ('."JSF) PY CTt4ER Slf~'~.S

'l~ TW7'"':~ r!SA*'PDI!ZG F?-CII SEGi!N TN EACH TRACK.
F"l) 'PACt '~ t' nR .1 AED SEG!.FNqT %'PAREP. I

'F "*!, SL'NT TS STF.IGHT

U .I,, "lIE .- CCrRDI!ATE C'F frlE START OF THE

'~P~. ', ,J =T*IE Y-CO"'RDTNkTE OF TIMl START OF THE

-T'!E LE!:';HT CF THE SEGMENT.
-T!IE X-CC.!4prNE!T A~F A UIlIT VECTOR

- "11 T'-I ? I PECTTCR CF ';IF E GM1ET.
PNTA,0j-T,7)= TIE YM!PC-4F!lT fF T'P~ UNT VECTORP

r IF 'NE- SE';? ENT 1S CIRCUL.AR
23 l',T,) =X-CCCRPDINATF CF T.HE CENTER OF THE

rT-r-E.
nV~~i2.~j)= Y-COCPDI'.A"E CF THE CENTER '2? THE

1VA(,J) =RADIT'S CF Cf3RV4TIT?E, NFEATIVE FOR

2!RA (.*, T,J) = T"?P? ANGI F TN RADIA-IS.
~7P~ C, 1 ) = BETWEEN k LINE 30OINII7IG THE

Cr-TC? 4!TI' '47~ START CF THE -PRN AND A LIKE
Pr'*l'NZ I TrIC "R.'SITVF X DIPECTIO!'.

'Tir T^'T?,! OI'ITANCi FPCO1 THE t'EGIT1111. --F A TRACK,
1'!C')Tq-, P'itlWAY IENGIIT. TO THE END IF EACH SEGMENT

uyepT TH, TAS? * 14E, FnF EACt! TRACK.
F"~ EACHI TPICK, THE !lEN!'HT OF TH- SHORTEST STRAIGHT
C'~ CN'IHTF TIME kINI21T 'Y TUR4 RADIUS, WHICHEVER IS

z TiE S3?' JTI':F HEIT HS '"W" EXIT PETURNS LlOCATEI) AT LINES
c %ll,8rpn tb M) rC -lmH7 rUP~t~lTE ISTN17INSECTIEN IS. THE

C"SET T -1P AA7.clSPCI-T.-TIFPWSFTHERE-'IRI! AT LINE 156

ARTSTSA

I "rM"S'YI)IC'!~rD T! ADIT -NTHEVAR~nENTS I'l THE LABELED
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C C*"Ml'%N urcCK/ 1O9!'1K/TS SE' EQ:IAT TO THE NUMBER OF TRACK SEGIFNTS IN
C THE CrRREPT T'ICK BEI!NU ANALYZED. TflIs COMMON BLOCK 11111 BE USED By
C S BROIUTIN fVRt3Y TV ASDS CR DCS!! VAtUJES ARE CALCULATED.
r S3H4O11TINE ipIw Cpt~rS THE 70!7.'OWIIUG QUAITITIFS:
r . Till! SHnRTEST 9ISTV'.CE FRO~'. A GIVEN PO'INT TO A GIVEN GROUND TRACK
c. TN? SFG4.ENT N'"IBER, IV! THE TRACK DEFINITION, FOR THE SEGMEVT
C C! OSPST T'n THE ^ITVF.N POINT.
C . T!IE DTSThLNCE FRC491 139R~GINVING OF THE TRACK TO THE PCINT OF
r CyrOSEST APPROACH T11 THE GTVEIN POINT.
r . THlE HI3MPER CF ANY SECONDARY SEGMENT -N THE TRACK, FOR WHICH THE
c "OISE COv.TRTBYIIION MNAY BE SIGNIIFICANT, ALONG WITH THE DISTANCE

* C T" THE F.Cn"DAPY SEGSE'IT AI1D TFE DISTANCE F1101 THE BEGINNING OF
C -HE TRACK TC THE PCINT OF C:OSEST APPROACH IN THE SECONDARY
C SEr.MF.!T.
C THE VnISE EXPOSPRE CORRECTICII VALUES FCR TRACK GEOMETRY

rTHE IlTSTANCE TO THER SHIMEFTS ARE COMPUTED BY THE SUBROUTINES STRATT
r R CI1PVE DEPETDTN3 CON WH?.T${R THE SEGMENT TS STRAIGHT OR CIRCULAR.

C HRT rLLS THnSE St1R RYJTINES TO PROCESS THE SEGMENTS AS NEEDED AND
C nTrRMTvRS THE C! OSEST A1D0!NEXT TO CIOSPST SEGMENTS TO THE ANA1,YSIS
C POINT, THE DISTAVCE '.- AlI) A'ONG THE SEGMENT. THE FOLLOWING
r PARAG'kPlHS DRSCRISE THiE NOISE EXPOSURE CORRECTICN VALUES COMPUTED
C rnR TRACK GEOMP.TRY.

T'IEUE ARE TWO PFASOVS FOR THE DEVELOPMENT OF THE FOLLOWING
AIGORITHIMS. BEF~rE THESE WERE DEVELOPED, THE nCISp WAS COM4PUTED

c isjj., TV'Y TIE. C-OSEST TRACK SEGIEYT. THUS, IF I TRACK MADE A YARGE
r T"P SO THIAT, IN S ME REINTWO SFG14ENTS OF THE S%!!Z TRACK ARE

C CI OS?. T) THP ?rTIT AF? rOw:"T TIO4 SEVERE DISCONTINUITIES CAN APPEAR
C I"' HE "15?. FfnCrTTCN.
C T1! SC C-fURECTIONS RE!-1VE (iP RED"ICE Tc INSIGNIFICAN1CE) THOSE
C DTscrNTI~nITInS. AT!, THE ST9GT E EVENT NOISE DATA INI THE PROGRAI
C AR~E FfCR A STNILE S-RAIVHI FLYOVER. C-rSEQUENTI.Yt IF T:IF LIIGHT

TRACK TS C"EVtD, T11E ACT11Af NOISE EXPASPRF WI!! 3E GREAR .1 TIlE
CISD FTETRAND ITESS ON TPE A'ITSIDE, TH'.N THAT OBTAINED FRO%

'THE STfRED TABLFS. TIIFSF FACT, PS WILL CORRECT FO'R THE INSIDE OF THE
C T"RN A"' Y.
C 1!%X1 =SF.G1EqT NfMBER O F THYF C!.CSEST SEGM.ENT.

I- jx =SF E1N !UMBPR '%F T4E "EXT CIOSEST SEGr.!T
r S1 =DTSTkNCC F9CI n*!IF PPIN!T O MAXi.

C S7' =nISTANCJ FRCI TIHE POINT TO MAX2.
!r IS-S1

c I =!FNIIlT CF -11R Sifl')TEST SEGIENT OF THF TRACK CR 112 THIE
c SMAL!EST T11R:' RADIUS, WHICHEVEri IS TESS.
c X n DM/?

DA =THE D13 CORRECTICH IN DECIBE7S TO BF ADDED APITNMETICI.IY T
C7 T:19 NITSn COvP"TED FPCM SEGMENT YAX 1.
c P'S =THE DR C'~'1~TEcTTIN 1Ii DECI'W.LS FPOM SFGMYNT 3AX 2.

Subroutine HEADER

SnI11OUTIN!E HE.ADER (N, U,,YY ,ARtEA,FLTS, PCNT, IT)

C HEXDE?-S!ISRO1TTNP
C SIIBRr"T!rR 3F.AIER P4INTS TnE CO1114N HEADING FOR THE PRINTOUT OF
C CONTOUR POIN!TS XIND V.LUES. THE FOPIMATS FOR THE HEADINGS ARE
c, jCvIRIBTE SINCE FORE THAN ONE AETPIC MAY BE OPTIONkL.Y SELECTED.
C HEADER %ISO SETS UP THE PRINT FOIRMATS FOR ITSELF AND SUBROUTINE[ IC PIIVE WHICH PRIPTS Tit-, DATA LINES.
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c TPE SUBPO!JTINE HEADER fTSES 4'% EXTERNAL SUBROUTINES.
THE SUBROUTINE HEADER HAS TWO ENTRY POINTS, HEADER AND PLINE.

C TI!E Ff"Tc OisGr IS T11E CA.'ING SF.QTENCE FOR HEADER:
C;Y' READER (11N0)

r TPD -All INTEGER V''E WHICH, IF EOUAI TO ZERO, INDICATES THAT
HEADER AI'D DATI. 1INE FORMAT MUST BE DETERMINED AND SET

r UP. IF' hOT ZrPC, THE READING BLOCK IS PRIVTED AS
PRESENZT!.Y DEFINED.

mHE S'1BROITT;NE MET FIX M!AKES THE IrITIAL CALL TO HEADER TO SET UP
C' THP nUTPnT FORIAT STATEMr'NTS PCR THE COLUMN TITTLES AND THE DATA[C -TFE. THE RrN~ATN H!OISF1 INKES ATI SUBSEQVENT CAW!S IS NEEDED
C *!f.*EVEP A !,E; PAGE OF COVTC'tR DATA OUTPUT IS BEGUN.
r -'IE rlTy TWI'T HEADER IS THE CPLTING VARIABlE IND; ALL OTHER
C "ECESSWU DAT% is rCOTI'SED IM HEADER.

c......SO 15 !VY )NE EXcIT RETIRN FRCM HEADER LOCATED %T INE NUMBER
"ITV THE SUDRpOITINE I IS?1N1 IN SECTION 5.

lrHF 0*!TPtM' FP(C7 HEADER IS TO THE LINE PRINTER AND NO INFORMATION

T Iq FT"" NEO -'T THE C'ILLIN1. P "IRAM.
THF PROCEISIYG PEqFO-PM.ED BY HEADER CONSISTS OF CONSTRUCTING

C 'FCDmAT'l STACE~nETS FOR ?7TURE HEADER AND DATA lINE PRINTOUTS. THE

C ~TABLES 'qSED BY IEAU)En ArE ALL FIJLL WORD HOLLERITH DATA AND
f' nlSIT! "vn BY REAnER 3EPE'bDING OV THE PRIMRY METRIC, WHICH IS
rPrT!:TEn ?TPST, A11D Al;Y A.TEBNATE METRICS, WHICH ARE PRINTED ON THE

EEL "SAME '!T!IF AND TC T!IE PTIHn CF THE PRI14ARY METRIC IN THE ORDER OF
H 1ETP ISSTIZ"Sl N"%BFR (SEE SISPOI'TINE ACNCIS). IN1 AD)DITION, THE

c c"H~ F mv'Pirs (r) To JE PRIUITED, A TABTE (INODX) CONTAINING THE
C ')DT:F IlT WH!Ch THE MFTPIC VATIES ARE TO BE PFINTED ARE CONSTRICTED

F-'R TATEP ItSr BY PITI.
t SECONhD 2!NTIY Pf)TI11 FCR SIR'O7TINE HEADER IS AT PLIVE AID THE

eiC e'fl'TNe; kRG'3~vET 11:
CA-? P'INF (:P,X,T,APEX, FITS, PCNT,IT)

TI!E N!IDRIR IF TIF C'PPENT CONTOUR POINT. IF 11PT IS E)UAIIi
ZEP^, A ITIG'E 71!NE OF MINUS SIGNS IS OUTPUT TO THE

Ll~ PHR!!E!' TO TERM~INATE THE PA.;E AND YO CTHER ACTION
TAhKE3 P11 'CF.

XTHF X-CCO'i"INTE OF THE CC!:TOUP POIVT.
Y-TtiER Y-C')'PDI''ATF VF THE CCNTCUJR POTIT.

C 4cl- T!lE C?:i'LATIVE AREI "P TC THIS POI&NT.
C F- TS* - THE M'58Vp ^F c~IrNIFTCIIT F! IGHTS 7SED WHEN SEARCHING 7 R

THlTS nr":::T.
- THF PERCP .lE F THE N:OISE THAT THE N*1!43EP PF SIGNIFICAVT

Iml F" 111I'I PENAIIV"TIF

P' l!". TT TS L1S! r TO P!T*'T A DATh LINE OP TEflNI!NAE A PAGE OF

1'41 I.'PT"" D.%"A Pft1CVIOED BY THlE CAtLIVG AP UIELTS IS COMPLETE

T vd*CF7,'l Frp m:17: vETIC VkA!FS. "!FSE RF RET'RIEV9 FROM1 THE TBlE
17 VB!"v TN !AB'En C'11N) B"ICY /MF.TPIC/. NOTE THALT THE TABLE VAL.UES

'TR T*'V'TTChA TO ' *HE -kRLE AVALS "Se~l) IN SONE OF THE TTER

7-46



1: -qFPFA T;;^ XT' PvTPR!flS FRn"~ P!IFE lOCATED AT 1114ES NUMBERED

15 iSFt;D WHFN ' PAGE T TEIIATED WHILE TPERTR TLN
C '1-7 I SED XFT'EP A '%r3 'T"E 9AS H'E% PRINTED. ADN

-11 C'11Y )T" FRC', PLTVS IS TO THE LINE PRINTER ADN
T'P'ATTC'! 7r. ~ 'P'HE C 7.7 INGPRGA2

''vF C11-Y rP-vc'SSI 'l PEr'FOP'E:D SY 91INE CCITSISTS OF STORING THE
r'TP' VAT '-"; T iA TPIP14 TABLF2 IN THE CPDEP 1:: WHICH THEY WILL

La Subroutine HELG

SUR(IV'!E IIELG (KXX 1 N4SX,X!X,t'NIT,XF1,A)

C !CCA!. VXRIABL-E DICTIO)NARY

C A -rADTIS OF CURVA-*1RE

C 'P - RADIANS "F ARC
IELT - ANILE RETWEEr T^OSISITVE X DIPECTION ArD A LINE JOINING

THE CEV'7E "F THE CURVE WITH THE BrGINNING OF THE TURN
IFX- 9T11f;%Y N"IBER~

NSX - TRAC9 )'IflER
PAR~r - INDICATES "IACK SEGMENT POSITIC11

- p~j iC~'?F TfIRI -TPING X CCORD INT) GROq1ND TRACK PLANE
0 - PR$JECTI--1 ' F Tt'11% STARTING Y CCORD INTO GRIUFD TRACK PLANE

VNIT -'TTETO.DECINIS TOWARDS STAWING n'CINT OF TURN
- FFGITIVE PP Slir CF A

X X - ARC I ENGT!!
XPT - PRC'JFCTIOI PF EXP)SUVir POINT ONTO PLANE OF GROUND TRACK

y- siGrF D C'1POvFMT ')F "%TT VEC(rTE 1: DIREZCTION. IF TURN
r' YY - SIGVED COX.NF'!'P nF t!IT VECOTR IN DIRECTION OF TURN

r HET GS SU 3 RntIN E
C HELG Cnv?'ImFS THE CIPC'IIAP S7GMiE!:T VARIAIES FP.01 TRACK

n EVUNTTTCFS 'T': TtI? T!?P"T DILT (S!.E 51;riPIUTI'IE llBT, VkRIAB! F PIRAM).
1: THE S1tRRCITTIE USES T!lE FXTEPNP! SPTPR0flTI'lE SGNP.

C TifA'r IS C.Ely *iE ,..:TPY " IE.4 AND THE CILLING SQ"ErCE IS

P KXX -T:"IE 'ACK 1'IMPE

C 4SX -Ti!E III4E11 -NP THIS !"E*.E1
r XIX - 'E AVC LE1HF 4v SE(;EI!T I% PEET
? 1 Tr 1. ?'I' VRCT"R1 TA'.-EN T TC- THE END POINT (:!-T THE START

130I!17 OF TIE : tST SEG!IF1T. U'ITT Is rfl oi.m.Eiop 3 O
%t'XPE. THE FIRST TWO rOSTICVS CF WHICil CO:.'TAIN THE VALU!ES

C ^F THEJ X- 111) Y- CC:IPNENTS OF THE UNIT VECTOR.
r -F A VAVIAR'" n F DIMNSIC- OF 9CRE, THlE FIST TW:

PSI-11i1!S ~F WHICH CONTAIN THE X- AND T- CrORtDT'1%TZ OF
C'HE ElN ?01'1T OF THIE !.RS' SEGMENT.
*7.- IFE 'AnI'S !F f'ORVTtPFE TU FrET. THE S11? CF A IS
P '%SIrIVE Fn!) A RiGH-.T TtHRl INEGATIVE FOR A LEFT TURN WHEN
-DEFI'II',:G THE 7).;CF FR(I TUF RUNW;AY OUT, IRRESPECTIVE OF

C THE PL.IGHT DIPETC!I
C THE~ f'?! Y S !BRtTiTTE T^ "SE Hi'LG is IrAKRD). 11F7 G IS USED IN

~1CIC~WITH X1.11. 'C DETIE GRC'N%.D TRACK GEOM.ETRY AND MAY BE
! Any T-ES D".I V iIV I~e-! PHRASF '!F EXECITIN.
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THE VI'JT IS TIIR'c.,iJ -HE CA!L.ING .APG'!P.ENTS.
THEPE IS 'nZ EXIT PET"IH' FP~nl HEY(, AT IIV IN WUERED 20 IN THE

'~SIHIP''T1 ' !ST!?G; ? 5?.CT10H! -. THIS FETUFN~ IS US3F". 'r1lDEP ALT
CIC;STAFS.

.4P' --ITPTII DATA FRI*! it~j IS PASSED THRO)!GH THE CALING
C G"MENTS. V! 'IDDTTI'?r. APPP'-PRIATE LOCATICNS IN THIE VA!.tARTE PAPAM

C* 'T7 RTD C9."?' K /TRACE./ APE INITIA! IZFD.
THE S! PPTT!E Hg:LC COMP'YES THE XY-CQORDINATE% '%F THE CENTER OF

TTHE 'IPC'% C? VHICH4 THIS SElvl *T IS 4 PAPT, THE SIZ-NF RADIUS OF

C '""VPTHE A'1"III DISVIA~CEMfENT ('F THE AEHE171)~ THE %ANGT7
"F.'NPEI THIE P 'SIrTVE P-flECTI01 Al:O A LINE 30IN14'; THE CENTRO

PFI! ST%FT PCEI'T CF TH~1'!'
- THE XY-CrIRDTNATE 'F THE CFNTER APE COMPPTED ITE FOLLOWING

- =-/'S '1 E'T A is Tmr CALLING- %RGU'MENT AS OEFI'IEO

-("IT (1).s11.- *:IT IS ThiS CALLING
vr 1*1TT (?) .V ~NP-':T AS DEFI'iPr'

- ~ p)(1) (Y) , ; P.EP! XE I IS THF CALLI1NG
YC Xq1 (1) + (TI) (() *' T AS DEFIN.-:D

0 (C.Y1 ''Y ~!rCT TNA'S -F THE CEI1TEF.
c THE SI';':E:) PA IF ~ CtIRVATUflE IS SINPIY -A SICE THE ChI.IIN

CAPI"NE!'T IS SIGhNWISE 9aC^KVA!?DS MATHEMATICALLY.
C Till 4111 AR DISP.%CEN4EVN -F THE SEGMENT IS TI!E ARC 7ENSIIT

C EI) IT %'VTA!IJ A:: D IS RXPE;SEP IN ?hOIA!4:;

C ?IIAILY, THF AVIG 3FTWEEI! THE P-SITIVE X-DIPECTION AND A I1NE
(7 3-rTv; -H CENTEp rr THE CIPCLE WITH THE BF.GIHN OP THE? T'IRN CAN

C 9F EYPRSSEI AS VC '"^Wc
- DELT=%PCTTEWiT -X/Y

C V11EP!' y A,,D Y ARE is PREVT^7 "S!Y DEFINED.
- C. CCHPW.TE THE C-ICPIIATFS CF TilE END PCINIT nr THIS SEGIEIT THE

V30Tk~BLr XP IS MODIFILI) AND I1ET"NNEI) AS FOVt0VS
Xrl (1) = YC + -3 VIS +WA~ * DET)

xz 1 (1) =r Y(#" STI* +WA~ D EV')
C HF N~EW TAIIEFT WITIT VECT^R IS C 'PW'ED %N4C RETURNED T,- TIlE CALLING

ppriAn Y MflDIFYIG T-- CA'"!!G VARIAB! E TINTT AS FCI17OWS
'INIT (1) = -V SIN (4.1'P + DELT)

Subroutine INFORM

S"BP*VTT:!T- INPI 4('-ZDA P, V'D PRF. NrDNC. NCDDEF) 05-30-79
C THIxS s QC"(-TIIE 3EI*EFArE.3 A IIESSAGE TC INPFORIS ANYONIE 05-30-7S
C 1E3DN* HEF -'%fI F~4F M.ODEL THAT THE UJSER HAS MO0DIFIED 05-30-79
C -'E ftRCPAFT DATL V: -1E DkTIPASE OR HAS CREhTED HIS OWN! 05-30-79
f AIPC?%Fr DP.IITI:':S. 05-30-79
C 7;IlS SnIPr.9TInr? I!- CA!LE.D rimm~ SUBROUTINE READIII 05-30-79
C VIIIHT REf(iIE R7T7tT11 TI) THE MAT'! PROGRAM. 05-30-79
c 05-30-79
c VALRIA9t E DICTICNVAPY 05-30-79

---- --- ---- ---- 05-20-IS
C I !D - CnNTAINS THE 141111 JANDIO 05-30-79
C TC'.4 - CmNTAINS C('NIECTOR FCR "!2LTIPLE PREDICATE 05-30-79
c IS*I% - TITk7 WNBER IF PREDICATES 0!-30-79
r 1 Pp - PREDICATE PEPTAINING TO APPPCACH P&RA!!ETERS 05-30-79
C IE SS - THlE ENTIRE MESSAGE IF ONLY REDEPrirIOs IFP A 05-30-7?
C DATARISE ATRCR'iFT WITHOUT "SING ANYTHING OUTSIDE 05-30-79
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C rp THE DA7AB SF.. 05-30-79
C IfDAPP - INDTCATO.R. IF 1 APPRC'.CH PROFILES HAVE BEE" INPUT 05-30-79
C %''DDEF - ITIDICATnP. IF I AIRCRAFT DEFIVITIONS HAVE BEEN INPUT 05-30-79
C 1"C DNC - IVDICATCP. IF 1 rOISE CURVES HAVE EEN I'IPUT - 05-30-79
C InDPRF - INDICAT^R. IF 1 TAICECFF PROFILES HAVE BEEN +NP'JT 05-30-79
C I9IC - PREDICATF PERT!.INING TO POISE CURVES 05-30-79
C M!PPF - PREDICATE PERTAIN:ING TV TAKEOFPF PROFILES 05-30-79

ng-In-7Q[Function INSIDE
'--Tc.,T r"*CT-,^ T 'IST9E (,.YN

I. rrC. VARIARIE DICTTO'-.PY
TI:SIDE - TR'1E IF P(OIFT UTTIF DF.FIVEO CONTC"1R, FALSE IF OUTSIDE

.1-Sr!ECrIE" FlAl (.SEE yrifF 110)
N - H'"BFR CF P014TS IN CONIT'qR

P- FIPST TUC !XI-CTICONS ARE X AND Y COORDS CF POCIN- IN IUESTION[ C P1 -'3 V71E OF rnrT WIhIEtSP
r PY Y VAL"E OF PSINT1

f^ - STr'PE ".F TINE HETUtE.N CCNTOI'R Pf!INTS C-tnSPST TO P
X- APRAY OF X( CCIRDS REPPESENTIN3 CLOSED CO~lTrIR

y '1P.RAY OF Y CrlRDS REPRESENTING C70SED CONTn"IR

YINT 1117ERCEPT -,- PK-JEC-ION OF P ONTO LINE -nF SLOPE

CTS FUNCTT - DETEFII-NES IF THE P-INT P(P(l) ,P(2)) IS WITHIN THE CtOSE

CTt IICH 13 DEFIiF BY T1E X AN'D Y ARRAYS FP N VA7V S3 EACH.
C

'Tr P IS C !TATaED WITHIN THE Cn"TOuR INSTDE=.TRUE., ITHERWISE INSIDE

r X-VXT*E OF PCI'NT IN OTIESTION.

C T'OSTDE tL.IICA' FPICTI'M3 STIB'DRTINF.
17 !'SIDE DETEPI':ES WHETHER OR NOT A GIVEN POINTr IS WITHIN A GIVEN

C CCED CCNTC"R DESCPT300 '3Y THE CC^'ROINATES OF THE PC13TS CN THE

C '?NSIDR DGF.S NnT US9 IkNY EXTEPNILL SUBROTITES.
C T!PF IS ON! Y ONE E14TRY TO I!VSTOE AND THE CATJ lNG SEQtIENCE IS

C NIE-!,,,!

C INSDE(Pf..t
r A VIPIAP.'E OF '3INE!1SI'1N ? OR MOPRE, THE IRST TWO POSITIONS

AF YPICH ARE THE Vr~E F ThIN X- AND Y- C-nRHDINATES OF T'IE

C poInT ir O-ESTICr.
Y A VARZABT.N OF DIM!.NSICN N nR M.ORE CONTAInING ThE

X-CCOR'3INATES mF THE CLOSED CCNTGIrP IN! THE FIRST N
C POSITTOZIS.
r Y -A VARIABLE C? DIHEUSION 11 OR MORE CONTAININ1G THE

Y-C"ROIINTES COORESP'N DING TO THE X-COORDINATES ABOVE IF

C T~e FIRST N POSITIONS.
C I -THE N-nBEP CF POI!'TS IN rIIE CONTOUR.

?Pc.P IS THE Cr!Y SUBRCUJTIYE TO USE THE F']I:CTIOrN INSIDE AND WILL

I CDO SO~ IF PFOhc!STED BY THE USER TO lOrK FfOP THE OCC4RPRENCE OF

C DT.IDTUT CLeSE') CCNTCTIRS HAVI!TG. THE SAIIE METRIC VALIE (IE., NEP !0,

C CNE' qO, ECT.) . T-IIS CAN H'..PPFN WHEN THE CONTOURS APE VERY SMNALL
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C AVD T'PKP ARE TSO? h'So ("OwCR.q'STNG) PU4WAYS AT THE' AIRPORT. THERE
C MAY OR MANY CALLS MADE TO INSIDE DIRZWG EXECUTION BUT VILL ALVATS

C rCCUi BrTVIRN CONTOUR COMPUTATZOZTq AND ONLY AFTER CONTO'JXRS-THAT HAYS
C C7.05f.D (T.. THR P.14T TS T'IR SAIREAS Till FIRST POINT).
, iC 'P.HR TEI??T DATA TC INSIDE CONES ENTIRELY FRCH TlE CALLING
C APG' nE.ITS.
c THR TS ON!Y ONE EXIT RET'IPN PP30 INSIDE AN9 IT IS USED .UNDER
C ILL COHDITIC'ZS,
C TIHE 'ITPtVT FROM INSIDE IS PASSED TO THE CALLING PROGRAM THROUGH
C THE F'1'rTIOX WASE. IF THlR PCTIT IS WTTHIN THE DEFINED CONTOURp
C INSIDE IS SET TO LOGICAL TR UE. IF TNE PCINT IS OUTSIDE THE COVTO'13,
C 7.4SItD TS SET TO ?(GTCAL FILSE.
c SImPlY STATED, TIlE PR"CRSSING PERFCHMED BY IIISTDE CONSISTS OF

C CO P7TIN1 ALL OF THE Y-VALUES ON TUE CONTOUR HAVIHI THE SANE K-VALUE
' S THE POINT OUESTION. OF THE COMPUTED Y-VALUES, THOSE GREATER THAN

C THE Y-CnRDIIqTE OF TIE POINT ARE COUNTED. IF THE NU1B49F. OF VALUES
C GREAE.R THAN THE Y-COORDINATE IS ODD, THE POINT IS CONTAINED WITHIN
C TIE CONTOUR. IF THE NUMBER IS EVEN, TIHE POINT IS OUTSIDE OF THE

Subroutine LOAD

s. 17 .u I L .. )Ai .( I G .,,.t DJ. f 05-30-79

C\ . ,F 4.;-F "1Y''.

C .. ' 1 , - ' . i . S L '* V E
C " - v "- t... T . .S*7

S, " ." L ) '.T:i-..' Lk 7 1,4 F,.[. f 'ISE C3NT..tsJTIJ! 1.,UTCFl

C [ ,'I4 -:',';. 1t 7'A -5 .. ,i ICi uL, 4;PLY
2. -L: 'v C.~r ! r !, 4 -uS 7HA'1 ZTL

C I'b' - )J'1 . V ' . :, '2)
C I';L XI - 7 v

t I - C7
C i.' 1 V' - S ;T! , (.,

t" 1I'2 .' II .; e IC ,J7P : :T '

C 7 - ,L .: F L1,KtJ1US , E.rF. FCES T iAH.k A/C TABLES

L -,,,L -

. - , 4 [ I ' T
c - rA'. 4;.Y . U1 1. 1FT
C .. - *J. J .. :F ,7)lT ,F TI If fl!F,'c 11C . '. .C .I-T ,

C '. ,... , ItAT,, P' Fof:AXL#, - (.-JNT AIU,'4tR CF V41%IJUSLY 03-26-79

C *-5,. . -, i . . I ' I
C pu-

. ;'iS - e;:C'4FT 7W1U, iVTT!f,S
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Subroutine MESAGE

TC - PRIrR P:~Tr!-"'

Tln- SET 1'' 9Z~ ' Ir I.IET IS F SS THAV OR EQUA!5 ZEFO
vFET - EXIT RE7".' INDICA-:R

Ep'yp,,;E rF THE 'rtE EPASri IS TO OUJTPUT IflFORBAT1YE
PS'ssT^~ THIE '.IIE PRINIiRP.

v1?SACE D0[9S ""1E5-YETRA UB1CTNE
17 "F 'p'v~s:- 'IP AS 'WY OVE ES!TRY PnIUT A'I THE CALLIN

q !:9"I?!::CE is

%ny -rIF -Fs AI USE EONA RET-iND.E.

!!F%*(%? ', "!FY T C I'Y D US? PR TRIA R ERT E EgqN
9' S!; ?JS" TE T~~W~E RERGD PIXD, RORD.NOIDD

T.E SETR:! EXTICPr^ IWT I ISUAL! Tfl!SREQUA TO UT?" OTHSAEVSE

C n'E"E L pIFEZ DXTTTN THEJ!: EXT EC T I SSG OAE ATD WHETHERO

- R 'ITRED. >E C ET!" lv T c%-r '5 ISD AND ALTERNATE RETURN.I
C ~~I~TED. THE IFY11':*T) Ar7 SE CRA RETR AD S s.

C A?'lE F 11, IS ! BYTH qprPIE ERRD IXZ, R MN SD
C~ lvP~n, I FPC.- A??-RD, ISTPD REATNE SIRES HEIVIED ASO T

r FEUPFC, PVY2, I CA'i, K10 TH~ Ch~nIT INE MEAIE IE CLMlN
r'MSIRN ?FrESSI:(TI- 'EP7E IT 9SUAY"ED OCT.T3SAE

r- -'En Ar THCTT'EKT RETIRCP FRCUBTIESCT) FOCATED AT LXPOS1PATRA

-r' BE 't IGD. I I;H!!r T 'ATNE 4f li ERATE RETURNAND I

--TrvIX IL F I*'T ICE??n, IlF CA!IE LI TN AR IALEI)

'! ACSI:,I _P^PE Y&EAE

Subroutie 7-51I
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-X7 3"FOY "R'q FCR 'PP"'CATTC1.9 CF METRIC NARn C 'CHARACTERS
c --T IUST CF !!TLIC NAP"S (LITEPAIS)

!!TVV- T4PvSt."1D !Etn7 FOR '101SF MEASnRE
!XTIIT - D!nY '!AP~ FCR M.ETRIC NAWR

c 'rnpc-i - nwltY 'Pl Fn ".'rvIX
"!Al- NUMBRS ^'F ALTERNA7TE~ 'ETRICS

'!"P- '*9B0F CF PRI'!ZRY !!ERIC
71!!FCT - CORHECTI-01 FACTrp (SUBTPACT) FOR EVENT EXPOSURE, PUINARY

- PrvvE - EvErynl YIHN FACTCP, PRIM4ARY ?'E'rC

'31N- 'J1fT Iv.;HVlIq FACT#)P, PI4TRARY MEFTRIC
vFCTDS -!~1 "Enf FIqH'!II FICTORS (ENERGY)

17 T"Pli"Itfl 1"n TTIII A VARIETY OF VABIARBLES I DO TRDICJ.Tc'S FOR
-q wFTTXSpf1*'!! ?F~ADS THE VERIC SELECnTIO? CARD FROM TH?

-"'! stiipTrur M!P.F!X CILTS THE SUROUTIVE HFADER.

r EFTX !'AS C*3'Y ' NF E:!1"?Y P0IW" AND THE CALLIN-t SE:Q'!EriCE IS

C P~C SED AS TEWPCPARY STCRAGE BY M'ET!IX AND SET TO /BEFORE

"F!'lPT 7iCA/'r7 1!! CA!ING PPrIGRAP. TO WHICH 1') RETflRI IF
EPR.%PS APE ENC'ITERED !'I 3ETFIX.

T',LY THE mAI!1 PVRAI NOISnl CAIIS THE SUBROUTINE METFIX AT THE
lrnlv'::T"G "F EXCH Ot'Z TO "II3 .Z THE VARIABIES ASSOCIATED WITH

.RTTC CH'ICES A1VD CA!CL'AIC!!S %HID "(% INITIALIZE THE HEADER AND
T nAT TINE FZPW"ATS FnR TIE -4PCn'MI!G CONTOUR CA!.CULATIONS.

-HIE S"B"lJTI'r NE"MI OPTATYS ALL OF ITS DATA FROM THE
",P-TC CAPD" I" THE IIP"'T DATA wECF.

c THE St1 BRVTI!rE MtTPIX HAS ?WC EXIT RETURNS AT LIVES NUMBERED 37
C 'D cl IN 4'!E PPnGRA!! LISTING IN SECTIC5 S. THlE RETUR3 AT LINE 37
C TS E!PRmP P'.T'"PF IF TilE FIVE CHIRACTE9S IN THE PRIMARY METRIC
'. nSTTCN tPE INCP9'!ECT AED HENCE, THE PRIMARY FETRIC CAINOT BE

C I'~D. TE R~'"1W T LIE ElIS PSED OTHERWISE AND-I H

TH "!IE C"TPIT flA- FRd!n METFIX CONSISTS OF INITIALIZING VARIABLES

T* I %IE 'ABE!.EO COF"O? IILCCK /' ETRIC/. THE FOLLOWING DESCRIBES THE
c VltTiBv ES:
c VARABLE DESCI?I10r
C PRMFCT TtIE VAIIE T(O SrBTRACT fIROM4 THE FINAI SUi~lTIOl OF

SIrGIE F.VEVr NOISE EXPCSUP.E AS FOtlOVS

=C - s !

C ASDS-(0
r DnSE-

THE VAPIABIE APPlIES Tt' THE PRIMARY nETRIC.

C AIFCT SAME AS PRFFCT EXCEPT FOB THE REQUESTED ALTERNATE
C METOTCS.
C ppir'? EVENING WEIGHTI'IG FCTOR FOR PRIMARY METRIC

(SEE BEIMV
c PRHVI* ?:TfHT WIIHTIFG FACTOR FGR PRIMARY METRIC AS FOLLOWS

R F? PqMRE .0 PRBVN = lf.7
LD = 1.0 = 10.0
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C31Et = 3.0 - 0.
po=1.0 - .0

ASOS = 1.0 =1.0

DISE =1.0 - 1.0
C ArT ESI AS AW)V7E EXCEPT FOR SEI!ECTED
rALTV"? ALTERNATE RErRxCS.

c !?t !pp N'TI3vR IF PRraaEy '!ETD&c

7 Dy ~ ASDS = 1INE CC!.3 DOSE =6
C !7M!A? T .!?'57N5 PIP AITERMATE METRICS AS ABOVE.

Subroutine MIXRD

* ** cA ) T"P'r , r~~

-~~~~~ C A; z IcIITF rS cr cc"i ulrt" RvTlq,

17 :* F --- a~fFT

:r~*~v !%!Y *~1-F~ PEP f"1 .P0l

17*CC (SE !!l2

- . --. a.rA.:

T* 1f4 1-T ~~Crl 1~

F! 1r, ..S!"l~cHl OF7V- C72 ir ; (a-aI U

4: 4Pl~ ,.- ll . '.- nT7 : : (SS E?)T'CU"E /

-
T VvYr - a5T.1!" '~

- SCVD-Y1 '.K !:l!EP
- ~ * F V t,"-r'S T '-- E

.. :; - ECCOE!S TTt~r
1'r 71,v 1flq~~
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'"'F '' vrTh; !:c;(F :)Cu" PY FISWAY

TC - ! L'A 7 D!V

T' '7 : P ?t T' r _S113R 'SriSs

;!XR TS~ -CRA IETYASGE

D .T- . A...OPIX. nS.,YAnT-ESDCRB

~IE ~~IZ8!.C:i';P .~rFl5T( : -F THE F!I1iITS WLG IXTH Till,
SF ' $? 4ATeS M3 C--STR*ICTED.

T KP:) "5F5 TIF C~P'TE P7 T A, [%'!?TAY , -j-PS, sEWF.R), SOR.Th

PFE'E ;FE Fpr E'-?T PTINTS TC wTXRD AN~D CAL.LINSG SEQ2UENCE PZ~l

* - ' "py -C"I'r -- I T':ING PP'5911 TO VIIC!! TfO PZ--tJR~l IF

~ ~ t~r:; e'.-TC DC WITH~ !P11E MCI~~IXI :-1 i( D-A '. AY sOL-D 'I x
5 l ~ T~D F FAC ') 0, THfF NF27 D k'A

C-nRA~lrS tv v-77lE :3Y FXC A~n PEs? ACE -!EO I
0 1- IF -lr < 1, THE NEW 4!1% DATA IS M77TITIED By /-Ac/

-. . .IF TflUP = 0,, ' k DAT WI!L LE
C ~ ~ ~~'~ O". IF 1X"11 T~lEr RA2 DATA

*w ll -e- B~;VL! E PR!:TED. IF 1imJII / 0

:: ~ ~ ~ j~- -' DITC C!! ~L~TPUT.

n* r _c _E N!P A

7 .UC :!'f ATT: T:!; _4 E 74,

)-- TE .*.I - A HTHEA

:S u TA s tE. IF! V, ppT-S ARE

Tf:Flp's:rC:: PRT!:TED Sr TI!E

3- I- -TIT-C ! S V 9 B
-Ft

;tr-54~rk:
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T)-IFTCPT~r! C' DPS. 'PIE CC' 'FATS -)F ENCH Vn,)I

~tS " -! ,;.,w-~IrTC -?T BIT.

:,TSE rv~* SET M~' INSs 1
- - 2flRrUMAI;CE PP'?FIL' Wlm"3P.R

(. "'~p~ "'--''177 rr~ " F PFPA'TICNS F P UA 1F TH fEI:E

r ?T*:;:rI' V:: v*': %':: Fl-) il! PS1TR1!7 :'.TRICS. WHERE K

'S 'I"~ ~ I "'.:H TF rP.A':-;SiCP
'*''~tY ~ -"*,F IS

trpS (v', - t! j:L
f5(FC t il LE.F), IS DS, D"SE

TTV'11") F 10MC:I') T1IT -9-~ 4')DS MIN'AT EFD It' THE TXIB E ITI'RAC

' ~ POC1'?I PF'F)RE 1Y '!IYPD CONSISTS OF SDRTT.4G THE? P! Ir9HT
r *.)FI1tTTTC- T.-31 T"P'.?C I' T1F -PF1;TtCDS TABY F. !'Pq ONCE ALL. OF

THE F'*T1II'S -IiVt "EN'~)EFI!VED. -H1- z~ir-DS IN! T11E T311 TTPPAC, EkC4
C 1!'S-J'Ef) T(' BE A STM.' IN.TrJFP V:.T?;E, AFF SORTED I" DE13CENOING OWRf

LrjrWlz THF V;L"IFS !" T'I; "9F NOP.S APE St:MTTED Sr T:1hT THE NtUMBER 'nF
-P FlTTIC:S Fpq 1. F'T^,IIT If, T!' T!! SAM.F r'ETATTrI P1%1ITI:Q1 IN HOPS AS
TLI ' li7 imI'H -1HV prcyrT- *,,!,i IV TVI* Ar.

rpg' sECC,, FoTry I' t!~ is AT PC)ZrRD AN~D TiI2 CAL.IN~G SQUEI!CE

C*' !V..-F (* F? , T)I*

C v1!PPF -P C"' rTs; tG!""TS kP- IS PDrVICUSLY DEFINED 1. THE ! IXRD

-V,? u'~r~1 CAILED nY PC"'TPD APE~ ZERO, IM-W, -!ESAGE, All),
W'.Y~ F 'T'" ~"W-1 v ~": S1'Jo1TTTNF MEO*.IX IS NOT ICT'.kl?YCA.E

CPITT T1 E'.11TJ I= h '7"R9Al CCVTI'::I)TTN o O'C:TRD T3 T:E EWI

V;D:~i T!!- '!-Y V.1~I T'ISE PC:TPD k.l'D VP -v.AY BE CA..LLED
C gi~v,,r.- Tvr":; IYRTG *P1 P:2917 !mRASr CF EXF.CITT'.

TV PIP'~~" Tr Tn:: S PPZV T ED FPCI! CARDS 1:'. THE !'W'JT DATA

-tsp -'.' y "'*: " rRC".A T:t[: P!'p' rAlrP~Y TS DTP FCTT Y !"'0 THE NE . TX

i~r:T!D~ I"T~rITTZ "; I'll TP .CK TAVE'lFF AND 7 ANDIG ,'TryIZATION
C:~" 'AI- Tn:D A10 P n P r;rr&C-iv-y 4,%D COLipUJE,. %U;D P'RIN:TS VIP~ S!lJ OF

r- u -"' T%3TT' Frr, ":t 7'T:R.S!T CF TRACKS. *'lHIS IS % DIAGINDSTIC

"', *!~D z- I' : "V1.Fn ; T". "IIX ht:[ THE rAY LT.GN SEQ-E1M

........................ * %RG9IF2"S " E S . PrFVTCUSLY DEFIV:ED 11: 1IXRO.

"~~VI', !AC"tT 'E !:.T1Y 11 PCI!T'PD AS 'M5CUSqF*) XPST PflEVIOPSI.Y.
% ? i.Y rF~.D5 APrcfA1"T ?F~'t!'S DAA FRO! TIE INP"T )E.CK,

-11-:r"~ :IFJ S1P-T' 'EF"'Er), YI'ST IS INI TI 117T, I:ILKE 11XRD*,
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Crl7'('JT.T) T" THE~ TVAC" CrFr A"D L;.?:Dr'(; '7TILTZ.V"IO!I TAKtES TPERI
' "ll ',FP- PESPEC'TV7' Y. T" PD)ITCG?:, "M' 'r;AT'7 "T.VFlT 'IIXRD, THE

C !91Tfl': p :c'"OQF"L!: ""'.REP WILT PE C'"iP'1TED BY 'ILVIX, IF

C, "vvr,~ y, jf I;r-q-r) !T'i' T"IM 'Tt$T IDE'%ITIFlrTlr'N STORED 1% THE
-. rr~rlI.~ :~t~nv prpe',! II~E S FUIMfCV, HA~S THE~ SA-iE LXIT

'~ 'f~ ~ 'T~ ~' pr '1;71 Frl "'I S~I'E PEAS 'S ANV) PEHFOP%!S THF'
S~yr vi x~vrT P :":_'r THE ENTRY ATr 'TXP*.

r -13 FT"' I"1'RY !I '!IT!' T:; !T !MEIrTZD A 'D THL CA?.TwrG SE2-jEENCF

-5. " S~ Tl .,j -jrvT !:v 141I' F fl,%IE 113 kc'r D A T L1Li 3t

I- 'c -v''' -IF ::. r'TiT TI! SECTIC" 7 THE T :MTJP' '.T LTNE 254

-r!: F '7'! 'Ai37.F TT!PMC TCA . DIFFEPI T ':r"9EP IF IT IS

:-I~-IT'v T7 N"1 'Mr'~ 4EP D^Til V.17PES APO' READ FRONI A

rC"t r: -. p, 'jpF I'" v",.' "' 'IEP.ED) wI"'! AI!Y T7121 FU3GIITS
'T-i T"': sVir T'%7--Ii'Trl. C D! S-) TLIT IIEh *IER-1Wt.) IS D "!F NO TI .

Function NBETWIf: T-1TCXL. F'1 !'CT132' '.3TW (I,J,K)

I T - AP!PAY 'IF TE.ST V)LUES

1- Y ('WEjR~'~:
K - 'PPE.!9 '-:;

el 73TW - TRUT11 "P FITSE

TITS ICTTO": TS .TQUE. IF A TS NCT BETVRF.N A. AD C IlClt SIVE.

-. E'y - D~I " -tICA! F'INCTIT1! SUBPOUTINE
NBP.TV DETE!1I'tNS LOqICALLY (I.E., TRUE OR FALSE) IF A

GM1E N-MBEP IS "OT IFTWEEZ T'rw ^TKF. GIVEN NIMBPERS.
v.IBFTW ')FS NIT t'SF ANY MXERNAY SU8ROITINES.
THRRE IS ON~LY nNR % -PY THl !DETW AND THE CALLING SEQtIENCE
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r - THIE INTE-ER VNL-tE IR~ OUP.STION
J- THE1 T!.rEt 'CIER fl9~'1ID
t- -TI r,,,rrE 'PPFR BC"'!D

*:B'r*4 TS C117ED Bv 7112 SUBC'JTIMES MEPIRD, PB"FRD,
* 'TD.*~r'D AC~PT ITRRD11, PCN-RD, NEWRED, TRAKRD, iRWYRD MID

r ' 1'. ":*3T rC '3ETW TS E:TIRMtY Tsi'1JH THE CLLI-G ARGtUMENTS.
r1-" lS ON!Y CNF EXIT RE"'tIR7 FRAM. VRETW AY:D IT IS USED 'INDER

* ~ t!~ rTp~JP CF ~R'WIS RET*!WED TT' T1HE CALG PRlOGRAM TUROUGH
T' F~ r'lI'CTnX '!AME 1111D CrIlSISTS 'nF A 'O(CII VAT UE TR"F OR FA7ISR.

'111 ",p^CEE5TNG P!F9t'.ED BY :IBFTW CAN BE FOP1"'ATED AS POT.OWS
9IFW = FAISE , IF J < T< K

IB.T IJ THF CUT! TNG ARGUM1F'TS.

Subroutine NEWPNT

-.V CA'1TO-P1 Pr'TITZ" SF*'-:! 111 1 JA STEP
';1;,;F AIM"IAlz DTIPI CFM1 '!T CF TE~ST PCIN' FROM PREVIOjUS POIN:T

-ST P S:12; -f*' ilplCE F?? lIl!FAF SEARCH
- r~'' pCq '-TE? SIZE

f: - rF CNT^'!R VCT1T DETWER~ 2 TEST P)Y'"TS)
')E''-V< " AT'nABE M)STANCF SFThkEEN C!,iT~tfv P, TNTS (FEET)

- 1" CC9"~"P S~'~' )APOV!E:;s q'.L9RV:CE
-TT EXP3:' IT ?"TS!' RY

C -7,3'" CM?1-71) ;RA'!ElZT VE.CTOR CO"'1T
-~ E r,)F R 'II

T.JK - O"rc":? E
c Fr - .TTTP'Y~i'l FP.CqCl FOP! TTFVNTIrN 'I' ITS

C " - I"E~'A"I"!"T T11".s 'I"Ll'IPLYING FxCrOB
"?Y' - "Tr J." T ?0SI'TT? OF !'FXT C"7NTO?"R POI!TT
-*ZYC - T21T "" I'

* ~ YS - "LST : T r ~T TS P9 TN CURRMF'~ SE'. C~I
r Y7 - -, :;T VCCSIPL AT "II (RljVrT N; PRCB!.El TS "~ASO' FCR T1ESF.)

PT)- !:'".rP ^ "I''T"Tr 12* cZT"'R
C S9R C', :*Ar- : ( T?PPA'TT"' I I'TAIT T

-yS r *~. F TiE~f l: XP':S- HAS :1EN: CALLED

r ?Il-" SFk7'CIi . ST'.-' (PADIA'3SI
* W'i pp~'c~ .- HChk??~LL CF ccz!,r'"F 5SAY E-.Ts

1."*1 7vCI- ' ^r' ' r p

IPP - )T1vFI'%,'E.; n "-1Er ; X,* CCCFI)S T'' A0DJhCENT '7-TCUR P*~IflTS

-"I'"y IF rX~-R rA'-.2" vF"Cr

- ?- VEs" 4':~'T !'C V!LZY CF t::-Xp PCIFr, CC!:TAkI:'S N:EXT P,-r:T C.: RI;T-!P!
*~ ~ ~ -,, ^F "cFr".~~ ''.X" L'~C NMF PcrNT lQC;.I'l!
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"P A S PRR,3117,1 -:v CO^RD !'VF'SED, CO'Tll) :-Pn.ER Y,X,Z
r : PT) -X.Y C-'CPDT'V'TES OF T!:5T POTIPTS If- CI1P'RE::T SEARCH

70.v~ -IF T!:ST C' Tnl'R *Pm';T (nF'S1T F!VD1 AX,YY
ACC'"flbh " AGLF, R)

- rT'l'E7 ILTIE!' X,v COCP,)S 'lF 1NEV PCtINT AND ARBTT1'klY ICXISTING

vrI::- -,Cpy )F C-NTC*'F TCT'VT (TE?:'"'TIVE)
y ftTFrvpric~C "' DEWFc N STARTINf, I'll TFS'"-'/!:TS

PEI - ;1'I' , RP '_ERA'CE (CZ_ ISERED flY NP

-C!. - ry PS'p! b' C-,,T 'tflC N

- - rt.;T F VI:''? -).

- 't';! ~ k:CvP 01 'F±rV~C'lJ.i

'g)T F Fpp F r7 M!', 131,1:' P*'i ' ANDQ CI'PEUST . :-

n!'

- ~ ~ ~ ~ !%V TS TC FI-, SM12'-N PONT ON'i'~pr~~F~ .RR~~uu
ICt"~R*CS E7FThAT " rVF 3??Tj

CA.i -11 P~ ,5~t ~F~ V U"ER.', V fl1 )IVIT NEWA d

-CI ' EF.'NCR TH1A.! llSO! ETIDY ES"CA~E

~'tP;STI~E~ CFT i'SRO CF R:-:;F' POINT
ljlT'!i S7* CONTAT UER OFI? oi: F)UoPIA RETURN.

/C C/! I- Yo!' T 'EVT'13:y EXC"CflTF. CrFI:A CTS. P~

7I cn r/ tir S.~' IFY BIE CIP *M4E COETOUEE AR
NF PcT WTILN' BF E "i )!.-

TS,0rr Tj~ yt S%1-171" C' PTED UIS PR*hAD BY VECTOR Er

T' "~yFr (,'I C11li.-KS H F '-.C T!^.D SC7-58HA LA



c *"ilfICE ARE SEVr" EXIT R:T!JP~iS FR(c' THE SUTBOUTINE "-EUPXT
C ICII'FEr ;T 1N".~s F;'MI)SPED r8, '74, AS, 129, 134, 153, AlnD 217 IN-THE
r. S,'lfr-.1TT4E TISTI':G Il 5-9CTTON c. THF RETURN AR 7.N Fa is USED IF
C -HE SPAPCH PATTFP!! CC4PI.ETE:.Y FAILS TO FIVD THE CONT01P. IT IS 411

cP~ mmv!; 1X.-TTN', F'TPTIFR CC%PUJTATI0VS (NIT THE CURRENT CONTOUR.
C TFF !PETIJ1P11 A"r *.I'qE 7tt IS ALSC Am ERROR RETURN HAVIG THE SAIE
C COVS?"NC::AND:IS US31) IF THE~ Iw"BEm OF TRIAL1 PftVIS HAS BECOE IlE

CFXCOSSIVF. THE RETUP" AT TTPr 89 IS, L.IKEWISE, AN ERROR RETUIRN
r "SED vIlE!.: THE l.1'1BF.P OF V ERPOI.ATION TRIALS BET4EEN TWO POINTS

C l".TIlP! IT .I~E 12 TS An EHRCR PETUJP' USFD If, TN GENERAl , THE

: 11.1711 CF TRIPS AT F1.:IIVJ 'EW PO)INT IS EXCESStVE. THE RETIIP!! AT
V N :.T: ;* :3 A %!"RrA1 RE"'"el: A!:D IS "SEL; IF A PCIlIT ON THE CONT31UR

'S !'F.E:: vl'**..% ANDO VIE 'V.KU3ER -F PgEVIOIJS:.Y COM~PUTED POI1TS IS LESS
'dAI srX. TH- 'RTUIJR IT ,INE 1" IS THE ONIY OTWER 1101O13.11 RETURN

r ?.1) 1-33 ".;bD 14lIEN A POIfl!T 71.TH 'E CCUITCUR HIS BEEN FOIJND AND HAS
~SED '!'ni *02P CNECK SP.Q:E-'CE. THE RETURN NT LIE7715A RO

r* RF"I"UP ViJ IS ISED wH-? vtH PR)rsRAh FINDS ITSELF IN A LOWP AND
C C'lNvC" FIND ITS WAY TIJT.

TIIE 'UTPIUT f)V SUUlRnT -R VEFWPNT IS SIMPLY THE I.SITION OF THE
"'%vr C '4TO'"R p'"W1IICHI IS PASSED T: THE CAILING PROGRAM THROUGH

C TIP:A~u! RC' Il THE LADET.ED C~d.1OW BLOCK P'OOPS/ AND THE NOISE
VAU T THkT P')i"-' UtIa TS PISSED THnrUGH THE flE~t ViRlAB! E HEYl

* "~ E :~ '; ~ ''~ ?C!" T  
" : 'HE CC.NT7U 8 IS ;V Al IL BL, TIE ?I RS

0:F TS ?E'rV1r!T -11:' 11 'ZAt1TrIT AT q!"IEt 7_131 PCI3v KNOV: Tr3
c r -- p. 'rt'v T"IT -l~ To) vir, 'P 111 A )I'?E:TI"!1

c T^!~'5 11'111;: D!21 L ~ 1A A !DISTINCE (T*IE-r, PI"'
'I V- "' :;T"!P .~~! P'"r (ct- F I 7:P) .TF -. ITS FrISST

~r~tp":: ~ ~ t ~ T i D'v ~ TS'~;; " "?~ ~i~'r*Sv"EO!IFr"T ;1 ESSES IRE MADE BY TAT! I

*r "F 7XP^S: K '- 7' n""C!l VIE C"NT'"Jrk VV? I, . IF -Ills FAIlS,
* IIEl s~-,7 IS *IA, '!..LF ';TP'PEAE T 0 , ArD Tu.

?~~*P7"U'Z4F'. Tr - ::s! PCTATTC!! -4I1q, -11! ST--PSIZE IS
1't's ''' 1' -'I' "T--- TVrr- F:7P F' 'IP 5'F?3 -.r in . I THlE

""I'I-If Fi' EI-S, 711E S-E?S,17E IS ilILVED kGI-, A'ID THlE PrzINi
- -l V' """ 'In S17'?. I- '"' C':T"O1I :DCIT~ HAS ';TILL U07 PEE:

i S_1*V VI V' Tr'~" !r F1I Fb:'I!, THE CCNT)!l' IS DBlETED.
' I' rii!p " V 1,''J 9"T '~f'"I ?RF-11D, A CHECV IS AADF FOR

"' C'~"~"'hRC"!"''. F I7 t' I- '33) VIlE CrVITO"R11 POTT15 'l
~ ~ nT -~' ri"'D U"10 A I F . kFTEP A P'TE'ET.%! P)IT 'tAS

C PFE" F;--D, CqEC',, A1 '% mADR! rr VERIFy THAT THIS ? iINT TS !:OT ACPCSS
5 FT~j'i- "? T"IFT 'F 'r:111 c'rk" FCi THP TIST C"T"!R POIT.T If IT

r TS, '1"IF S'rFP'TzE 5*T TJ) ' TRlE SrPRCH PRWCED"PE IS RtEPEATED.
r "HIS I1S''E!* . FkTI'J!"1'r:ACT"f* CF TH4E ACT'IAL COH'-Nr IR.

'"'E' Cr.' C!""""57 "CPS, I-" is PO SSI' FnIf '"E CCNT0OUF
-SJ Ar '! P";'A T" "nEC"! ASI Th A 1CCP 1I4 A ')IS.&V'T iPPET OF T.'I!

V:)'~ A'O VrI'?'" TZ T'I STAR-' PCOWT (SE% FIG'JRE FOLICWhING
7F:R !y FY'I ?F. "~ 1f"' N SlTt""IZN). LOOPI'M FsIUPTIC7 IS DETEOBOD

1Y C'!Ar'1"I A P'r'F'T'. '"J C"."ITO'R P"'TT WITH ?)AIPS OF P'OINTS
t :F71:oY DER"T11 "C ITT ": T'!E CCVTO'JR. IF "NE VVI POINT IS VITIN

t: i."'V" l"T "'l-pr T""7*' 1TP'r CF A STPI-7HT LIV!RE .IO01VTU( A PAIII
7 F C-SrI'TT"". C 1 1 7')T, V!FN1 'VHF PRlOGIZA" IS !I Y'Pl!G. T 1

r C'^PpTr7 TI19 SIT'JA'"I'!, rl!F PR"--Fk9 rLT',RNS T. "AE LkST ;C'CD CONT.'un
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e t.-i 1-- -r~:"T.'S T!!' '"'TRE !-,P(S'JPE Ar A F'L'L Ct CA ) 214 PC rs.
ZTH'7 '11"S ^F Tit CIC: I-: 15 % TTMES TfiF C'JRPF'.*T! Y 'TUOATED

~ iz'.'TH 3FkrCF IS siG';: '41T!! TPF POINT T: THE~ ik DIRSC-TioN
% S '"? 3n''C! C0C!IiYP F"(EvCLLCWI!4G FIG""!E) .AFTEP ALL
C' "T!:s " T' C!'IC" F 4V.E flEE4 C-4i'UTr'l, THEY APE FXAM~INED TO
-TV3I I" A rl- E 'IllE"r "1m "rcCp CPVSSES TIM CIRCLE OF POINTS.

7,1 I C"NT'%I:? : VMIE REV--rSP 0OPDER TO

PTT"1F TF 'IFY ARF t:'! 1 PREVI:%US! Y-FC-'Nln I~PI.N'F THE CrNTOUR.
r- 'PIC t'TP:;T *:7 P'""" sI: F't:D TS I:UCSE!: AS TIE NEXT CC!-TOUIR
0 PC'T"'. IF' "C PC'M:- TS F,-'D Vl IF THE Rk'DIH!S "F T.- CIRCLn IS LESS

r -11V TlE V'TtI? ST71--' 74IE :F.AF'CH TS REPEATE.D WITH ARADIUS F.Q~1AI
TE Pl"P-r ST-P 3I' F. IF .. ! "j rT,'r IS STIL'- CANN, FE FOUVD,

" ~.7 !U3NTFD.
-:is :I:~N~'PlG!)AHS Wit- DELINEATE THE SECTIONS rp THE

F*."qjl'TT'"7 !F!4P'T T!111 PIERF)RM THlE PPCESSES JUST DESCRIBSD (FE.R
-r "" h1F SP-I:!TIS"ING INi V.crTIo C)

'T: 1'7 riE *:^TS-- !'rSURi VALUIR AT RI: IS rr'mPLTED (SIGNIFANT
C PTZ r!,vy'V)*

ITF'S 21 7r I'q M SAPCH PATTERN IS EXECUTED (SEE
r ~PREVIC'?S FIG'T4E)

c 'T~S r2 TI: 77 CHIECKS 1?RE MADlE TA SnV IF A PfTwTAL CDNTOUR
c ?A"$I. TS ACROSS A FIVlEP OR IVLET It' mHE CCNTOUR.

C I'ES "I Tr 1-' Rul'STED INTERPCIATIONS BETWEEN TWO PCINTS

V'IC H S TR Al T E T:IE CONTOUR.

r IES In T! "')f k.DDITT~qAT FINSGER %4D INLET CqC'SST)NG CHECKS AND
'r"T EI"lC3 CIIECICS USING ALL DEFI'IED FlIG4TS AT A
?"PEITIAL CONT01iP nINT.
?I:TE*:TIT C"%NTCUP POTINT.

C -T9PS 14 T: 1'3 cHECK PC'I'ERTIAL CONT0tJP PCINIT FOR LOOPING
C(:IDTTI' 1 5. THE PROCEDqRF. USED IS NEARI-Y
TMENTICVL ",) THF' ZME1'OD DESCRI13ED IN SUBROUTINE
CKT "OP.

c INF'S 1--A TC 21'7 %ALTVRE) SEIRCH PATTERN EXECUTED AFTER
.DETTEI'lI' EXISTENCE OF TOOPING CCNDITIONS

C(S EE F I-,"RE).
TITES 211 T' 137 DIPCSITIOII OF PCTEITIAL CCNTCUR POINT FOUND

BY ATTEPED SEARCH PTTERN.

Subroutine NEWRED

-T Tn'AT C^.DPI:ICL -FF1:eS VF'!'YT!1IN*'(
r -T-~PA 'P F jtE!;"PtTFD CPF!RATIO',S )DAY/ EVE;/ 11GAT(

T'TC -TCTsA:1-.-7- CF *'ESTITCTED T~ky.CFF'.
-T n n -7 flP' RESTRICTED 7 MNINI:;

- Y ~ "~2'CF PEFATV:':S
I: TPY - .C"IC'P ipF1> )EDPAH?UT'- PU~Y TO -ARRTV1 NlWY NIIMIIERS

nq*~ !-:*:!3 R 'F "P-0 "TC!,

7-60



C -f"! Fn!TV YIF!1 np!:pAT IC,
c 1. BE:. A PRILY -3.A Y, r.VFEDII!.I.. IG HTC

r "PF71-s -N~?cr PP9IFF
*.A -*3Er~ CF ICPk~F" )DEFAILT(
"I !'l-IlER '' DEPIIE) 'l F)LO CCtJ:TE!?(

C
c IT'IC - T"CRAFT T

r' -P T'ACY I3
1: "IPF -PrfF.IL! I. D. (C I1:Al) 03-29-79

?F~F - 11' '':-3EP

C Tn 'ri-D- "F' A;,A~r Y SIUR7';C PIPTS DOI'IDS
r :Cc - !*Oisi1:7C9VE 1N*.p:

Il- TRACK !P'? 'I"IflSP
r FIC - FID ETS ATHCF1k' '9'FP '.F CPEPATI !*S

C T -StIPTC.TJ 'PLil

1. YT'T - TC ~ C PEPA '"S
"F.URED - SR~Il:
-HIE S'TRCITT!E I:EP!"ED PEADS THE AIPCRAFT OPERRTIONS DATA FROM.

C'rnIP l!PYIT DTA. IT A'S'CIITFS THF AIFRAFT )!U'.11BER wIrif THE NOISE
C'V'' *:!dqER %"I)~ F' LVI'!' nFPFCRIA":CF DATA WITH ST.GE t?.NGCT

C :!:Pr~kTI^1. 3 :A.3 tITERaATE ENTRY PCIN:TS AT F.Q'PS, CLHTAL.
C P'~'AN~D AICUPDT.

C nEIE'ED 'iSES THE ;llO'rTI~f5 !ESAGE AND FBETV.
cl VIE S'ITIENEXPI') HtAS TIlE FC!TC;INfs CA.tN7.4. SEQUENCE:

C CAL. N~'E (*,*,D.CIV,CPS,FACLOCC,ID'jNP!)
C
c * - E! OY :~~I~:T'! CA!.LIIrG PROGEAII FOR RETIRI IF ERRORS

c ~APP FCC "!TER'!,.
C' TN?"T DATA.

c n EnCIRY ilCA7ICII: Ir. CAILTI13 PRCGRAn FOR RETURN AT END OF
C "C - V!CTSE CIJRVE SET NT'3'f TET:1rFED TC CALLINIG PROGRA3 BY

c TV - VkRIABIE OFP nIM,.NSIOI* P WHICHI CONTAINS THIE FLIGHT
C TDENTIrIC1T'N CCIES CSNSTRUCTED BY NEWHED. (SEE
C 57R-TTNFS 'iIXPD A!!D NEWMIX WITH RESPECT TO VARIABlE

c nPS - Vk0I.jBT E ^F DIIENSIC!! 24J CCNT.AING UIP TO A SETS OF DAY/
E~l'.'TrINC/:II;dT OPFRATrOnsIS.ULTIPIIED BY THE CAL!

C IRC"IL'T FAC (BE!-.W).
C F*LC - -:PEP.ATIr-. l'V.TIP!TF. (SE.P CPS %BOVE.)
c' l'C - TF = 1. CAIIG PR)GPAM IS 1NEWIIX. OTHERWISE, CALLING

c 'LlRi-,Fk IS MIXPo A4C Lu:DI4G PROFILE 'IUIBER MUST
C ACCO'IPANY TA4PING OPERATInNS.
C IO'II.P - IF= . RW INPIT DATA INOT PRINTED. OTHERWISE, IT IS

C THE S'IBPZITIN7 E0R') 1S 'IS ED BY THE SUBROUJTINES MIXED AND

C 'IEV'!IX. STNCE N!iERE) ON7LY PEADS ONF INPUT DATA CARD PER CALL, IS
q ILL BE CALLED AS I NY TIMES IS Tih PE ARE 41X DATA CARDS IN THE

C PEC: .
C I': hDImTCK TC THlE Ckl:T'G ARGUPENTS, &NEWrED GETS ITS fIP3T

C rl*AT. Frl"? TIE R'74 ')FCK XN'i FRO.*i DATA TABLES Irv TIBELED COMMON. THE
F1 I.. *: '. DISCISSI!S T:j'?Sp TRE S.

cC .I c t I VIA 3?E DESCRI'ITON
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C /mT(IfAf 1 I(8,~ IV JMBF:S Il:DICATIM IG ?OISE C'iRYE SETS AN4D
r ?ERFOM!'ANCE PRCFILES FOR 7? TO !0 AIRCRAF'T

"YPF'S .'.5 FC0!!0S ASSUMlING 1IRCRAFT TYPE 1.
I!.(1,I1) NCISE CURVE SET r-3.1SER

(2,1I) PPCFILE ECR 0-500 1AUTICAL ifILES
03,1) PROFILE FnR --00-1000 NAUTICX.

M~ILE"
(11 PR,)FT!E FOR 1000-1500 HAUTICA!

(1) PFPIFIIE FOR 1';0-25l0NAUTICLt
pill FS

(T.) PF!)FTIE FOP 2tz03fl-1O0 ?SAITICIAL

!ILES
(1) PF1dFITE F'"I +5O!0 I.UTcA1

MSIT ES
Nac .A't ST AlFCFAFT DEFINITION: :P1.E WHIChI

u1.' BEEN OFYINFD
- 1_LY C'!21'. TIVF C PEATI%)MiS FCR OAY/EVENING/

(~,) 'I.1*',LAN:)1iW AID '7 TXKF7:kk 5TAGE LENIGHTS
F 'IP T' FO 'WFFINEDi ATRC[AFT TYPES.

..................*'!CF VM'TAR1: )MS'T:PT*1:
C / /!P 0  DEri D TAC%'; PA.VE A PUNiARAY 1111HER 11: THIS TA81.F

r ' -s-I-p: iS r!V 'rC 5119F?. MIHER WISE, MHE vAxyF: Ini a
n r:;rTI-7': is : ' er.0%~E USEDV THIS VARIASLTF C CHECK THAT

-'EU:V'EI 'K JAS~ HEr': DEFT"ED.
/~r~Y 'i.'~ C'TV'S"lE ~T%*I-TIS nF 7HE I!'\w1YS. USED BY NEUP?.D

-~ ~ T'~I AC~ :~''E ECIGH ?C%".
- /~'4'*~ / ~ii11~)1AITCAFT ?EVFn!'.AFCE ?H"~r'ES USED IN

- '-' : r':7CrxC' -4Ej - -*W1 7F-!ta;"HS t.5 DESCPI3DED '.B^.VE.
,"~.~."': "' -!1E~ '72'qAY !E!:11"l 4s DESCRInDE.) Afi,:7E.

C F!'WY"'/ "F2 )C " AlIVE OAY/EVE%:IN/1T1 OPERATIO'NS FCP
- . A'~ 'lT-1 =2 "RI -;CH DEFII:ED) RUNWAY. RUNWAY

R. m'~ ( n C' 17'n) T.i IFAPf DIY ':TWhYD. THE RE1rURm AT INI! 99 IS All
-. IS~ *1 i -;vr i~ r EPF'FS WERE ENCOU"TERED. "HE PETIRN

~-!:7- k-'"7 qE"- 1-D IS USED IF 11Y EIROS EE
C 1 Cr~ ~~ !r T~~S TzHF NOER.AI P.ETUR'I AFTEF

*!c. ~':; * TP'A'" -. Ch AD.
C T** ADI-T'" T- 7;4 AP"~E '%Xl: 'ETUD':S, THFE TS INC! EXIT
C 'rT:"-!V ' ':'3E ''.T.IIS LXIT IS '5ED Fi N E'4RE D
C 'ETt' T"LS T'AlkT -HF '.:E "0 P'r'EPJY DEFINED IA1HCTZ!FT Ar AT' IN THlE

~ I!'V~~S .)SC"~EV F.E "7TrX CF THE eRPJGE'.1 IS
C IFQ T " 1 '-T -:; 'Xcrr.

r f' ''Y ~ .i" ~ j THE C*.!T ! nS %:ZI'ir*Ii.S I:: tA E!ED

c 11rFsc I':; 9C'E Y 'TP*!*D IS PIMAT~LY HIC'SKEEPING Iq
* 'V'' 1"An)IT T% 1 VA'IET OF CHlFCFF; C9 THE OATA. INF"IRMATIVE
LS;'_. r ;A; DI::,; !!511-1' 'OB CCDIT IONS ARE PRIN4TED F')R THE

-~ ~ ~ r -"'E elfl',T %. T:PAT 'RpY PCIET IN 4FWP~FD IS AT E)SA:3I THE

±1 ~ ~ ~ - E - )'Fr~
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- 11117 7-Fkl TI-'V IG'ITI!1 F!CTCI'.

Ft9Ip' 7IS Cll'.F) 3Y "HUT' tRC-T.t E:j !.TXFD AND NEirx. IT VIIL BE

C TFF T!:"IT DITI'r C TS Pk'VTOED BTIPEIY BY ~THE CALlIVY;
r

7 *-.RI 13i 1IY ^,&:E TX'RE-'P!: FP'' Entl'PS AND IT IS ;jSr. W)ElR ALL
C cT ri;s ! "P7 o: QPSI PASSED TC -H*7 CkLLIILG POGRANI

C TrlII-G!I Cs'' V11- 1R'1E:T ?PS
C 'rPE '!Cq;!~ p- Y I'~S Is CP!!*iLX.!ED AS FOyLLOWS iCR

(: -r-,P *WEVN A CALITNI j~".
C IF tr-!I, A'TEF21~TE T""1RY IN~ 1'7RD IS CLTA"i~. AN~D CALLING SEQUENCE

C L*IT l -C r

*C-' P*- T'; Cs.''FO BY P.'"I2E !*K AND NM !IX.
C I",' I~") T'*P'T i)A"n~ CIRTIL.
C '=.P 13; ^Nv EXIT~ PFT'f!: 1Y' C71"T17. AID IT IS Al WAYS 9SED.

C 7HiE7 IS ',:f% CT?-l vR:r CrTk.
' :E P7PFIDT!:I :)'~ Y C!.PTk. C:ISITS CF' SETTIVGt THE VALUES IN

C TI!E rB* rs wlsv vin !7!' T ' %EL Crl~r ?l=C/IWYUTi/T0 ZERO.
C' TIE -2!IRD V1~' ' NE*V'_ 3 IS Sr DI-PTA! AV'D IS CAL7.14Gl SEIVEICE IS:

C 'v'P~".1 7j' USES 74 XrEP*EXL S"BROJTINE ZRZ
C '!i HE !IY71)zs A:D !:EVITX C'tLL D!!PTkL. D'lPT?.l!. !AY BE CALLED[C l~sY TP4!F*; D*'jr! ,I 7T "
CrTlr IVP-77 DAT% TC- TPA S P'I'TD!D TI!POU-.H LABETLEDi C)3NCN BLOCKS

C TI!P c' :; '-'s rXTT ISEj:"4 r- T'PP MDPTA! lt'7CATED AT 'IME T'IDER 2141 I
C'PlE SIBRCITI: isTI' ; III FECTIC': 5. THIS PETUR!: IS TISED UNDER ALLIC Cc Y.ITTICI-S.

THlE -'TIT I*P7I D!PTI! IS, FCR "E 14CST PART, PPINTED ON THE LINE

C lEVVR, VAIIIABLES DEFTCT I!~ LABELED C0!:!NOR BLOCK /DSFLT/ AND IRIIG
C' I- !BELF.O CC :!!:: 3"K/'t4Y'JT./ ABE ASSIGNED VALUES.
C ?rHF PPR^CrSSTI PEFFPR-tEn BY Sv.?TX! -.ONbISTS OF PRINTING THE TABLE

C ~'E INA! APR~PIATE.CPATE AI:D COFPTING AND PRI'lTIUIG THE RU3NWAY
: TMI z:C!! N'!ICEPS. AlSr). THE T3Thl, OPERATIONS ARE CO"PUTED AUD THE

C p"SIrST TIKEOFF PJ*IWIY IS DEVEPMIHEP.

Subroutine NOISRD

r -IS qnmrUTI c': r FCV VEISIcV 2 32S7

7:,r,% 7AIQA'' :)ICTTV'1"Y 03-29-79

r *C - k??AY ?CH 79S?CPAPY STARA;E CF NCISE "rk!LE J3-2S -7c5
c I':n - Fl-r'vs I IF, c"Fp'si: 1:CTSF C9~P IS ICT VSRD()--"7

T? - C(I!' IICFE!!%:- ED EA!CI TT V ' !EV TH?US' lEll' IS 7EAD
T:I~- Iw~ IF 15T l*TILF T, IET!TS PEAD 332~

E-'XTS. 2 1r 2,::s rP3E Tr, Pi'.I!' PEID 03-?n-79
r - ICISE CVU' T.D. -)?-29-7
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c m - ':19S PRrTI TC HE PflI!'!ED 0 -2-7 -

- OT ,- I~SSt*1'2 "r THF 7kBT !PT11P ?R),CES'ED 33-29-7c
C P'PAX - NE,: 'SAXI1"'! P7F?E!'CE THWIST 03-29-79

rP4T'* - !'11~'!I'A" rVE* P-CS THBW'ST 11) ?_i9_79
03-2S-79

Subroutine NWASDS

PI CH .;1 1 T':r
v: ;!~ -*'' ~ F.CP Fc ')TI ( : ' Cc-:T-'-" -',?CH

:,. - * r

LL -,'A- 3 F O-'TA!:CE 5vEWLE" C0,?r i? ?0I'T5

17 '- "; - r

= T - vA'A E Tr' ;I*;SC IG'zTC T" Cwif'CE .F:A'IE

-'s :-'" T- F~ C :I DAr E IN:T ::C-:.ZERO MEANS '!C GCOP

? T. R S. * FS

c 17I~ P-ST7111 2 F NEXT CCO!)YP PCI':7

5,. ,,* - T~~; I!C~E!~ ETISF" PqEv"'-s 'rw;% CE14TE' POINTS ) CURVED *5F-
-C Ce'TCIUP - :£'Mlc!:

T^_ vpip? TY "' B~i' YAC~r FB.:uC!.C)CVP1!TI- '- X ! - -P.cc C 'C , HC C0t"T.~

c _1S IwC? -%*'!Y CA!'TZ'! C%!:'!]P' X CT"SVD~VPI S!,V

y vrPnq~l~S7Y MITE C:IO"7-64:'r
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C AI4D"A.IC ' t-P 'v. P'F ET7TRY V% wIWASOS AND THE CAVIN lG SEQUENCE IS:

C VUfliv
wrA,)RY I rCATTc'r I - Cl--I'll ?R'lGRAV FOR ?.R~urR RETURN.

C " TS - THIE !!1!iBF.'- '-F CCHTr3"R P~lliPS THAT [HAVE ALREADY BEEN COflPCTED.
C 'rHr 94AIl" :)"II 'CT3I, IS TH.9 M1Y USE.R eF FWASDS.
C "'IF T':UT 9ATA FrPI 'NWASDS IS 10EPiTIC~! TO THAT F'R i:ZWPNT.
17 11TE APE T14 EXIST PETUP7i:S FR'"H NVASDS, LCATED AT LINES HU"DEPED
C rl kn I! I!! TPE SURRnl1TTv? LISTING IV SECTI'bN 5.TIl RETURN AT

C'7119F f0 IS 1 U10PIAT. RETUR"' U1SED. WHEIN A POIT ON THE CONZTOUR HAS BEEN
ff'Uj'D. TFE 'RET'P" AT !.T'E 13 15 AN EPROR RETURN AND. IS USED VHEN A

VV~Tn ?' ii: LIN-T BE Fl":r V: VL CAT'SP CO'IP"rATIOZ:S Cu: THE
F~~ ZT'H 1 T"!I" -AED.

.F ~ 3D. IS IDENTICAL TO THn SqBRO)TINE NEIIPET.
P~S~T; ?~RFC~NEDBY !!WASDS IS C-C(CETUXLLY THE

vr *~"- !? 17- A S'.IMT1 DIFFERENCE 1- THE !l'1NING "if TIE
~'D~~r-~. A"ri'-' P:Y THE 7E~TIY?!! CONTC'3 FOR AVY GIVEr

t ~r~';T14F l' T' :tE"7*T r'ISC'7TIEM1rY "F THE !;OISE EMPIRE
(I.V. * 'rT' 't' % "!I!D %A:OUU' TIlS BSPDER IS THE IS THlE REASON

C lu'ASPS 415 ':'-"TE. m"1? S'F:"IlE 'iEW?1:T 15 TICAPALVE OF
7br;c'~5 *;T'llIS ,PECTIC C'SE.

Tv TI'? -P~S HE IDF.TCAL P-*)I!T SEPXPCH PATERVS,
-'i!::"P.7" (I. CSSE OF .UCPING CONTIV-) ARE
pyer"Trl Is'E-IS TN!IPT AS- FT4GEP CiItSSINI' CRITEPTA CHECKS,

47 :cr9?I*; CICIS kN,) T'lEP4!CS C'1!'I:KS %S THO?.E IN ~EWIP"T WITH THE
* lYc?;TT': ,rV T~V ;'CT HAMPLI-:; -F TrIE ZEP"-TIIE CC!'ITOt!E.

rf- 'ECIT 'IF TII? "'VR" TVE C"'-TCfl' CCPSTSTS OF
r' -'p'"i':!'!-1V:) C 'A"CE CHECK~ FATHEP T:IAN TV'-SIDED AS 13

! *~1d~'I S. Z - P!"' VAL'? CIP 7.EPC ?IT'.? rcit A TRIAL POINT
-- %-::T . 7 !P-- ' Q C!ST IT TS TO THE? c3NOTp nomss

- :C!r 2-.:' H I!I 'EE*: WI"H A RMSBt. VALIE AND THEN IT
C l! 'W ASS"FRfl ?!IT T'7 lE ""' IS PE"rVEEE THlE TWC P'OIrTS.

c:TC' -!E BZS- CE':TS il..V- lt RADY FIl DTSCUSSED FOR
r S-pr:',F!"77 T!1! tCLICUT: V Ill RFIATF THE PVCC?!SSIN

c nrp7-lyrP T^ T: V'rT"S StCTIllf, nF TH!E PROGIRAM0 (IREFEP TO THlE
C '~-"I~c :IeTTr'; T:c-T

- I? 1:-~ ~ :CP 5SPPCV PATTIRPY PCITNT SET-UP. THE PATTERN IS
C 3-r' -I D ~ '17 f-l S'E Wl!Tl fI USED.

9 " SIPE5 T-t'%?A!:CE SZr-UP F? ZEVC-TI"E CCNTlJR_

T -! T- 'I 'r SE)"FCF '*-! A ?rINT C!4 THF CCOW T "UP HAS BEIEN

C - - !S -1~~"'V St 'l! PlkTTFR- EXECUTICN.
1 Tw'S 11'1 'tU I A-) E E~ PATTEPM EXECVIO:~l.

Ifrq 1~ T C7 T--rP?-'.Tl%" IETWEVH TWO PrOU'TS STPADDIING THE

Subroutine OVRLAY

5*FJP'TrF I'VRI "Y (I ;,KTPAE ,%TSS. ,NPSS, OD,KFS, IIPCAS,WW)

'~lkf:' DI"C E'''D ZRC"ND TPACK FR'!! RUNWAY THRESHOLD
C'l ?P"T L!!T.pr *, B IRCRAFT TR;CF lG BEGI!IS (SUAI.1Y THE
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c Pe"T'!T CV TIE ';9^,'*:J Cl'2SEST TZ THE FIRtST OBSE.RVER).
9- 9TFFElE'CR PE"EN PY".A1NIG. (ROT!D TiC SEGWIE1T MN

V.PFAINIM PPtAFI7E SE1,1V1"I
F*:T-E? - ?!I114- "I"' TI;F- (SEE BET( V.. .1

'"- F.R?'R ~'4
c TT~r,- CIST:TE !?"PER *F "SPACK SEGIFTS FORl A GIVEN TPACK

T"T:V' : f7DE)!~ TTS CF THS VIRD (CF STIER 413T)
cc,;: 1".M17F ^F P!.T* "PAT' S2.;Mz:TS AS ASSE33JLED B3Y CVRPLAY

C 1- Tl~ y ^v~nt 1y)

~'f':~T'~ ~~~! P~E ~.USE T" APRPAY PI.PA TNi

-l! TS 'IS A'! zvr"*-:,vl ^F T:!E PREVIC-US SElET~
- 1! 7 :S -HTS '"lE-1"z-Y F!IPSr SEG'IFT

PS 5:-s13i PRr~I "i"VAp"'T C-?tt:TF.P BE INCPRIM'E.
r -TS AC.. BEFE: ~~E E !lICl.ErE.T.'*EI

E- 1- 1FF"E E'AINV-3 'FYMI 1% CURIE"T SF.xE::T

- NS? - AAX( '!"EP IF ?Pf)fI'F
-:~:'*!EE f'F PP:F!I:E SEl;.tYNTS AILOWE) B~Y APPAY DIM~ENSIONIN!G

- ~ ~^ - ' I S-2M"S A!!CWFD BY APPY ~F!S~lE
ct7 T!, IC~T" F? T 'TTS t'o"7? 9'IFSPI

''''!~. F 'PP-T.E c~,,:*r
-S 17'~ "F r %K SvME''S

SS E-., '

- T'ILTq P! "! - T*. PiC-T"PS (A/ SFGFW

;PI- ; '%F: JPFVC1 tl 1

D T P R ' TiF 1."w TPACN, FP"'' NIF PEIINW43

-. 7-l S '-'V.S)r
2  

.. S 7HE F"11PT PArH GEC"E*! Y "WdIABLES FRCM

rlv)F % VD *&TRCFAFT *IE F 11 ADDS AN~D :)S

*~ ~~~~' -oE.SP -C~T -7 T'!~ "Sp~;~ F " EPPC" :T'R

- '7 - r' - Y CF l! '.!: :; IE CITN7 SP IF: T

r FTI iv 110IIN 7;l- -J-lvrjct P~ ~EDEI2TN~ rCWE
,S T11i~ l-i~ Zf I!"PT 'TT 'f T! T 'F2'YT)

-P -I' I L; FIS

r M - TVIl: )-'P.FP ^F 7T1E "F!T34P PATH" SEIMENT TO START NIRCRIFT
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-:IF D1.%T*,-" Fvr'% -HE -,EGI!!rTK C'F SFGrE!T !I1MMR NPCAS To

-1 F S'%R TTT T71 IST TS -11 ON7Y IISEP Of (IVRY AT. THIE SUMRU rI:I

'-'T17 PEC.E PT' F: rIr AD HvrCE. MArY -UME DIPUG THE

_pF *P'- fl1' TC -V'% IS ?KV1DED BY DCTII 'i:E CA.LIVJ
k;"I l.D o~rfD r"141^% RTr-y /TnACI(/. SEE TUY DISCT'SSION F2?R

1'-F'P A DECrITT' -F T:IE C04TErn~S f? TMI.; 3LCCK,~~~~IFT I 70'C ) i~v" ~c~FFT IT.1CN~S CONTAUVED I'! THF VsIRTUTE
0. -T ' 71!'-. "I V'A7ABIE IS ?EFERPEO Tr AS P;?1 111 OVRLAY.

-:E-7 arv -r 'XTT'""rn f!fln' y'r rVP1! leCATED A- LIVES F7BERED
T'iV -"' Pt~ -1 "-I T '*F !STT!% T 1 1 " CTTCI r. -1%1! PF.T!Jv AT

' ~ j -. i T :r e YPjL !'-i t 5:k. If 1 'w RPCRh; XFE
~c'"7""t:. *1 .T 1:1' --I IS AY EPP"1R !RZTl" ArD IS !SF.P

'T'- 'rIS ., FTJ ED IF *!t '-.~S 2E 71:' PT-11 ?t- T"F --0'- 1.1 AN EPP:? F:E-UR*! AN~D IS 7SED

,T". -F C!*7': ;R F T THE~i!p. S" !1TT_- i*r.' 1A S~TC

;7-1 -.*fr C.TF~rr Pt*F-Q1!C PROII-i
'1-.*1-,--, C:ZT-Z A SIr:.-F '!Fl1?tC1 FCT! -HE.APF F-I.*.H?

---F 'jr'n( SJCHq AS Vv 7_ Y A-D ?,:!ES

*!I ~'~'' - '~*i ~:~DBY TT!'T;r A:::) -HEP~ E,_3?ED
*=C A -FT - ' q'AF- 1E:- 1 3

* -- -..- 'I--.~ ::-i.BER FR VIE fr 1'A y 1.

C .. .* , . fC

I 'I v -2-.1 V)

.....- .. -- 7 IT'7:~ '! jrE~!:p SIHPF YHA F

-I--S ;7'f7----F n'f';' C 1 E Ty AS "'IND~ 11

* '~' ~ ?R -fTIF~ I F^PAT1CV Il! k F"SFAT AIMCST
-- . ~ T V--'.' ATPP(OBT RE'b-T.

_,) DFr.PE-; DIST .CES -E'? rEAS!RFD EMSG TH1E FA? EYD
* :""kj -27v V t ?l'Ff'.7*~ EC71V- _F VHF.THEP IT IS ! TAFEOF" ')R

:DT~.'iz~DY frS**X- Fvr: ICHETHE Ai~r~ T/'~ OR ?I IS
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VQ !Y'45 VISK IS '~vT.!' C-7P--CTIY ARRAY flT-rTP ViTI iICe'!ATiox
F'*' ~rHS'4n'Mrr!- 1RCn TRACK GEC".ETRY, 11TITUDF.. SPEED,

Tr 'rfir F!T rx TH!E Cf)FTESS '? FLITEP( *)IS

~.F^P STPAIGHT s3GmErT a
1. FrtCr-A U911

STPAGHT- 1-CCC.R. ')F SEGMENT

-IRC.T)Lp - !-C9ILnqR F ' RI CEVTEP
',T1A13HT - Y-COORD tFSE441SEN

STRP' P7I!?
CIPC!!AP. - Y-CfCCD OF TUjRN

CENTZP
"FAIGWr - !..NGTH OF SE;EEZ?

t:TPCU1IPL - PADIIS. POSITIVE I?
T"9-G LUTr REGAIVE IT

TH~E Z"nVY, I.E. AS IF
1T WIE itT?

STRAT(W' or-C !T
e'Nr'P v~cr-r 13 oIE~i'cs~

CF 53GSE";
CTTpC_.Ap- Tipr 13L!E
STFAIGHT -Y-C' R:. OF TIVIT

'JECTO? TN DIBMCIf~'3

CZ!-C-11AP - AWvTE BTVEE19 UVE

X-XI
AT T VD ) IRP3T ?P11FI? STR

Surutn ~ P OSCOO 1~?~ ~ACiPISS)A F~D

c C-.E1-4 'F rXv_ IT!L DFQECU TITC!! )PST V'ASS) CL-ORSD (R!E

SZ- FC!!- ':' I TRS"'YAI! ED PCSE3NR'

c "-n j-fl c% .7 An Ien, ;:Q E .. sRE EC

YTS F% ?T' I Sn FI!ET

wN -, FSE1Ci P03TS ASK-68-

k 41P~TS IS AS :T-E



C 'P'VA- :I' VECY'n c C',!'C:ERTS FiCR BE.TA IN THE AIRCRAFTI rFFRE?'C FOA
vr - T1UIT SIG? Rr'" STAR.T PPIIN'r> CURVED SECGi1E2T "'3Rtl2 CENTER

-4 !nT5T.:Cr F"Ol! SRG1F'4T STAPTIVI, POINT
- A~v'trTr", SNIJ- rF SE',Mz.T

T'" !Pt!ESTA'!) "IA'? n.)Srr IS DOING, AN EXAM'INkTION Z'F THE
LDTqriJSTC:1 V: Z4 VYLE PCKVITIl TH!E COAiI;

~!~'is. VERy rrCFss~PY ),)p A vERy 'NT)
C '-:E:STA!:DTVN. C." 00-'1ZDV'kTI TPr. SF0 -ITICN4rs

c ~'( qpRL':~PEP~ FPIVVER MiOVIING PELAT'IVE T' EXC9i 'TIER,

C ,"PJPf"TT: P 'COO C'? .P"TES TV- PCSTTION VECTCR 'F AN OBSEPVER
-'?ur Tr. 'u IT!CPA.-T TF Tf% IPCNAFT PEFERENCE COORDINATE

C~41 t ~'1 rv:TPY VPIT! kND TI'E CAITI-41 SE21tFICE IS:

)(1 T "3TCV 'A!rsn, W RTCIi IS TPf;r F'Mkt THE WEFST CA?? TO
Cr-!::l'C FCI) A !'.T7 C I. FV!.SF -""UERISF..

+4.qt Iiv? vv -,.0 r% mi lonin'.

C 11OrNI-s DTi: AlVC- 11-'- Ct!RRRF.T SE(sMENT, T-! FEE-, FP0%m THE

V1*T!!F F 5P~TITS IS trTTI OFT SPTION Sur~".N P ) AlI'

r r !-' Y '- 1*111 I 'vq,1,TCF~ AC DESMNP E ST^AIT I T
C -PnT'ES SE ^F S"'I'H kTEG-1E"T. V") UNIT VCT It' VIS XTRSEAFTE

.- c-SSISGTA " CAI'A V97I) 'SCE!

r -?1I" t C /'C'VK/.^ TIS ?rrJVIDE BYC'1E T E CPHTIGARUENTS ASTA BOK
k! "I qBL L ~F,.lC/RI/ TFP"IIMTIHII VL

"C I- !IT AV i V*C'ITN-%FE P'SINIOS CF THE AIROPBTFTH

C V .P'" TT! CVTRLTPCAYSFR A N U IRRF

47- rV1' 7THS '4cVIP CA! FOR AB SIn TsE AIRCR FLIT

C n!1 'S'Eql'. P E11 T:V31TUSDAE CCOHS
C ir"HA C"H I (SA) AT SWYi)T T~v PFXL'RlqSk IN TeIS T (I AFTE am I

TNEr V^U51! r!'M 'CO PE!TS Y nvA".lE I' TH IS 14BE DE OMO BLC

C vTP~! ,PPC T~' XYZC:RF.TIT C ~P'VSIO WHIC THP AICA TAG
C rvn -ls'P' PIFC YTE1TI1 EFEE YT lPEC. X
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C VFPRTC" TINNT "R '!' PFF!Ml BY PRESEV?' VEISIMIJ ARE THE
CnP'T1I^%T ^F 11117Ir" t% 'D F!'!;E! NGP AFGY ES. Tiln PHIESEVIT VE.RSION i

r tISS'?*ES Till-' VilE A RC'?1T TS '!PT~n'r1' AT A!?. TT1 ES. TH E
r .~ v;?1TTf!1) r 'Ir I!, A'y, rAUSED B~Y THIS hSS WV.P-IC!! HAS !:DT

- 'IF P" CF!%5T'!G 7EPFIREO P11 ?OSCf( CONSISTS (17F !EFTING THE
r iu~: ~(yyl TV 7'!" CAVESTAN SYSTEM) OP THlE AIRCRAFT AS

r T4IW RASTS VFrrors PrR ,:,c ' TvoAFA( 'VI!'G REFF.RE*!C FPk1E.
X, 1' ;74q' CPDI:N17PI, F m~it: 011-%leCTIOH COF THE i.h7'T* CEr):? 1LINF

IS-~ T".F"" P7IVD AMTJ7'7*:E.'I*; FTIFI

T!; -pr nr' -~ HE Pf%517TVZ X-31I1 C;T%4: A''r) A 7I~I THRU,;H

117' '"'1JFCT1^:1 -F ?'S"ErSAFTT'r. PrIFT A'3I THlE r'NFDI"'.TES
C "'I TS T1'E V:17F T'!-^ r42 T'IR!: F-2 TAlE CWZtPRENT ATICRAFT PO'SITION.

CK %F -P' T'~r!'I -3r Ff:'-T-4*; IS A DF. ,CI'TTM Ci Tril.' CrlE.
z ' Tvjr-, 1!1 V) 1! ATRClAFT PC.STPrT011 COOrPDI'!ATES FOR

T"'kTI'IT SF..tMV-- -

C ' -7* ')0 - 1T'" (Al t.D III) F-i A !STPATC.HT SEIMENT.
C 'N~' I"T: ~AI!?C7AFT P'"SI-TO CC R!)IiAT2S PCIR A

(' T N7S 't Tr C1'M4TITT ': F (0~ 1 : (n) FC P A IEF.TCAL SE;MEI!T.

Subroutine POSIT

S'1!117TUTINP P"SIT ('1"'ITT)

C TAPE POS17TTNIUG S"1RCUTrINE

C POSTT - S'1BPTT

c S"PPf"V'ls;E PCSIT PCSI'"TO!IS A MAGNETIC DATA TPE A BEGIN WRITING
CPETwrrN THE rTPST ')O-VF -END-OF-r~y.E MARKS FCtUND.

CTHE STIBRITINS PO'ST', CAL.LS THE S'DRn"'TIVE SKFI1.
C n'NSTT !(AS QEE ENTRY PITNT AND THE CAIT INGSEQT"ENCE IS: -

c CALL PrCSIT (7 'PlIT)
C V 4 ER '

9C Lt'NTT - THE 'CV1ICA!. ULIT N*'?IDER FOE THE MAGrETIC TAPE.ITP~ 1AI RCGPAMi 'OIS!31 IS V~IE 011 Y USER IF POSIT A. D IT IS
C CkLLD CNTY "nCP PE.P FXFCUTT' * R117N.

r 'IF O.!Lv TY'PUT DATA FI)R PCSIT IS PROVIDED BY THE CALLING

~llE~? INE EXIT PETURN FRCM OI AND IS USER NE L
C "P'NDTTIONS. -~
r THE Cq1T? FllC'! POSIT IS THE V'.'BER OF FILE 3ARKS PASSED ON THE
C mIPE. BEFCPE T20 BACK-TO-BACK FU.E 11APKS WEPE EFCOWTITERED. THE
C Cr'JNT TINC"IDES TH"nSF TW" FITI? MARKS. THE NUMBER IS STORED IN
p ABELED CONVONC- B.CCK /!)EFALT/ INl THE VARIABLE IFLDEF.

Subroutine POSIMUT

F"NCTT? PnS? (PUF1, *PP2,DISTS, DISTE, DISTA)
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c THIS FlICTIns" S9i("TS THIRUST CPANGES OVER THE FIRST
C 100 flrET 'F THE NE.W PR'n?ITE SE.GMNT

C P'?SM'"T - w~k!tTE F'IR T4RUST YLT THE XNA!YSIS POINT
CPjR1 IS T'HE Ol!D THRUST

C Pin2 Is TfiE IrV1 THn'!ST
f! ISTS IS T115 S?T CF THIE NEW SF.GIENT
- !)STn IS TIIC E'P) 'F THE REV SEGMENT
CDISTA IS TH!E PO'TST AT' V:ICH THU~ THPI'ST IS JESTRED

r IBCVE STATEM~ENTS hPP!.! TO T~AKEOFFS ONLY
Fn TANDI"IS PFVFOSE TNPTTT START-EW') DIITAUtCZS AND POW?.R SETTIN

T- (pRS(DIsTS-DITST-i .rE.AOOO.) GO. TO 10
)r.34T - --P!CTTC:! SlBRCtUTllE

r T3Si P'TRPr-S9 IV TRE FU1 ICTIOU POSn'IT TS TO SMOG'T3 THRUST
T PRI!STTI rS 'JIrE l~f!EY &RE EV~CYIW"llEREfl IN THE AIRCRAFT PERFORMANCE
P Q 4F I' .

'"SlT I'AS C!*E EN"PY ?011? A7:D THE CALLIVG SE-QUF?.CE IS:
Ck- PP-S!IUT (PWP.1,P',iR2, 1)151S, DISTE,!DIST.A)

*C wUlE) 7
vr, THIE !CRlrT!IN. THPUST (POUNDS PER ENGINE).

r "2R? THE F~ral TUP-ST (Pn-NDS -ED ENGrNE)S
* C DISTS T'J* l~t~lfl DISTANCE FP.O" THRESHOLD TO THE START OF THE

C S?3v'!'T ES THE ATPCPR-? FIFS IT (I.E., ONE PUD OF THE SEGMENIT FOR A
C -AKEtFF, "'E "'HIF E'!fl FCP A. '%NDING).

D)I5TE "HE C'PC-!D DISTANCE FPCM THPESHOID TO THE END OF THE
C grjov"T AS TH'IE aTtCWF?F'TES IT. (SEE COMMEnT ABIVE.)

:7DISTA "'!IE G11O"!D DIST411CE FRO". THRESH')!D TO TilE POINT BEING
c A!! A YZr%.

*C ?F'D'. TS T'!E "17 'SEP CF PC^S"AtT ArD IT NAkY OF CA!JEO SANT
7'"IMIS D"RT!I~ THE C O1*ION ! F F.UERGY nETRIC CONTCURS.

cl Hf I!H"lT DATA F^R Pt'SNIT IS PRCVIDED BY THE CITING AP3.SU3ENTS.
THERE APE TV) "%IT RET"P!IS FRO'%! PTSMIT 70CATED) AT! LINES NUMBERED

r7 V"JD 13 Ir "'IE S Pr'ITNE !TST'NG Iv SECI'IC1 c. THE RsTUR AT
- T!I 1') is "pED vimll THE Sl~r!OTUI!lG FtDNCTIO4 IS USED WILE THE RETURN

C " T.~nn? IS USED WHEZ1 THE ANATYSIS PCINT IS BPY0OND THE SMOOTHING

1: TE P'TTP?1' FP'! n)S'!"IT TS a VA!1'E FOR THE THRUST AT THE ANl? YSIS
rPrTl" A.!'D IS ? SS~rl T' TIE CI'! I!G PROGPAM TfIRC'PGH T-HE FUNCrIOlN

* '1E*P"CT':C;: ?CS11T S4OrTHES THRFST TRANSITIONS OVER 1000 FEET
e- *0""D '.ISTA"Cr. "HE"! XlTCP AFT THRUST CHANGES ARE DEFINED, IS

r *'r~iJ* WITH~ I.RnC'HD DISTAICE AN4D T~ftT THE 'qFW THRtIST UTI BEE C ~rFALIZE') kT' 100r) FEE- IR;n"vD DISTANCE AFTER THE CHANGE IS INITIATED.

Subroutine PPG1RM

SURI1nUTTIE ?P-;0' (X,YY,NPTS,AST,ORF,NPT,NRW,IGO)

U- !Cal VARIABIE DTCZIC0'AHY

BDrmFp- STIL. AINCT1IER OUTPUT TITLE
c n ATEP D'Ml~y %R! T) C0C4TAI!I DATE, FOR AlPHA OITPUt

C T FJEP -n?'17.AR jjL P"PPOSE LOCP CC'INTER
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F TF.DEF CUIP'E*I FILE N'1IDFEn (!UPDkTLD)
T; - EPPIR !'ETUR?1
UN- 1'"P3ER CF PlINS TlU CC"INTCTJR

C. INCCIN - MDT EgVAZ ZFRPl TrDICXTF.S PUi2NAY INSIDE
!PSTZ - ?!'"TIP COXT'*R T AG, ZEP- MEANS SINIGLE .CLOSED CO1IT03R
iI' - 11"P COfJ11!1-!

-, .(; F!"WER OF? P'vqWAY kITH 1.CST WIGLHTED T/n -OPRRATIOHS
VrT - CINT'~tl TV"'
!M - C'*]I!TS :r'!v3FP IF DIssVlI:CT CCZNTUR THFESHCLDS
v- V'17vnT Ra1lWAY T1"IDERi
I- K'nPEF. rF '!"!'AY IF CPi'C5U-fE OIPECTION TO K

- 'STIT - IE'r*IP*!- FTIF STAT']:; ('7'NTOURS FRO.' TAPZ)
c "1'.1'IrV ' AI!F CF't~~v"n F:)P THE SEV Rkw IETRTCS IN US E

-FTI llLPIE ?C LITEIA!, OF C':!RIE4T PuF:HARY ftETR1C
r -I"DICkTES VisF -HFF -. AS.T PCI?? OF A PLOT HAS. REEU DONE

"v?- 40RAY OF Q''FJAv FV:ISS ('iC CALLED)
1011T Fvr- ' ; --- iTC, AN:V?!EP PlC? REMAINIS
$ '?Tlr - '?' BER' PT s Pr rf' *.l EEIIU.' PI)CES,2E

'TS- ,718EF ':F rC-I7S CULILATEr THIPS FkP

-PV l:3r CF "UI!'EO R'!WAYS (P USED IN CO-i'ON

IA!~~F ^-PE!RA'ICN5 PER R"'WAY
r -)D - f'P" -IT! E r;-FPDI311

- C"'r-- VA-lE

i - CII:: RE CF ci::-
- Rr:WAY:C!D;P.,frTIVA

X'- - !lkX ! v'7 Vlk" -: CF X :; ?-PEX'F: CGNTC-!r
- !~t1~VA'E r"F X T:1 PIESF!'T CCUVW:FH

Xv -CltVPP".q X C0:9I!ATE
C Y - Y C!^Rl)T'!!rE3 'F C t: TV! R

C Yll - !4PXT, U VAL:? CF Y I- PFSEI;T CONVIFl
vM- "~~VA!E F. Y IN: PP]2SF%T CC'11TI*3R

yy - c-aq~l ci''"

T'HE 'HPCTIN;E P?;"!~ TAVB"ATS THE CCRTO!1? P.0II:T COnPDIN&XTES AS
C 'I'Ev 'kir CC ?*"T-! lt:D Oj'J'TS THEM, '!TONG WITHI APPRZPRhA'rE

C .. . ~C"*~? A,-KPTTC TAPE -N!ESS 2EflUCSTrD !!OT TO
p IF*':;E?. AI-I~A-LY, nPS3- CA:: PEDIREC? T LI PROCEESIIG AS

?'~P"CA'S HE 1J)k'?IR:E I :: )E Ar-O SKFIT.
1!~Y']:C: 1" "'~ 'M) THE Cf.Llr?' SETJE'C: IS5

-. XX - TH - X-CnlCPDTNATI: CF VIE CCNTCtJR PCI!!T
17yY - TI!F Y-C"'R,)IlATT ! TIE C(%!ZTG'JP PCIT

-~*'H rPS * l-19 '?F PCI!'TS IN THE CCNTCYUP
1T- IF 110T ) .'; 5 THE LAST POINT 'XI: THE COUTOUR

!17 -V T!lS IS 1!? 7lAS? COVVIOR 1I4 THE FIL.E

,T- c']CPT.E*:T CY%'T"71 *'".PE" 1* THIS FILE

.:) - '"!DER 'I'1 F F'P-*:U Y

~ :A?:I' C%?TtIFG PPI-GRAPI FCR ALTERNATE SETURN

c, '!IF M , ?SC'RAHl *TSI I15TVE MNY USSR OF ?P-,.RI AND IT wILL BE
r',12 AFr;:' v'"Y P-T~r't:M A CC"TC'5P HAS PEX! DLERlIINE3.
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-W' V:'" DATA F- 'R PPGRM~ IS; PR'%VTDFD THROUGH TPE CALl ING
C ~.;~E:SA'.3 T4 '.AHELED CG140.4 HCCKS /RiINVXY/, FOR R'INVAY

C C )!InAT-5'S/TTT.R/, ?AP CONT'NUR TITIES,/PLMT/, FOR OPTTOkNL-
vi~~ f' llPC~r- "EV'EST (VAIA.!. IlnSIZ) AND THE CONT-0UR1 AREA (VARliBLE

V Ypl* /;V/, Sn3p nl rou1: p j q A!3, /PWYUTL/, RUNVAY ISE AND BUSIEST
T, T, P^FF Pl~AtY.1< Subroutine PREPR

S'BiC1TI), ,zl, -:n. 1, PReV, ITACNTRKI AXS EG, I PPJ 03-15-79

c C.A IPTIS-r DICTVWIARY
C - P'TATT~h lV1R CURVMD SE';

-n AIRP,%PT ALTIrIDE )CCR!FECTED
ipprisP - TAP.-E lf "- T!IST Sri'I!:,-S (INP']T DATA)

%rP~r- ASI)S P?'l--VWCE ?RnFI! E
c A'IEAT -AVERAGE A:'TI~TlIE "VE"R SEG!IENT AFTER RESTRICTION

V CC -Yn C"TBAC.X TYPE 1 *'ICT:F
C C3TYP - C"TDICK 'rYr- -'i9CT

7 D 91T -AL-TI!*JD I-CS. FROM P8.SVlCTICM
r 'I:-.'T'%lCB ?R! '"E fO C1'RE!T P0OIIT

c DS - D!';TA::CF CVE! THTC'! FESTF.!CTTC9 APPLIES
Iz I- DE'1'A C rRCT' FOCH THRUST VA"ES

c DIP - iM' DTRECTT2N TELATIVE TC PCS I AXI S
7 , - SE:I.'"r -ali

~~flI!.TV ';!I~1 ?f~ P C',.I" AT ErD CF CUTBACK PROCEDURE
- -I DI; M'CE 1.'ir Tt:AC'F TO FP CF CfT3ACK PROCF.DY'fl

C ^'!:!A -VII'TE C Iv sr" CT :z

= 1-' ACF E'-E~V~TC'-
!'.PP - An!, .C:A pAwiE~rr.D (cpnxr~!) 3-37

TCn:-n -C"TB!*cr ins
rc,:c T" ...-EF C'i'ACiK !:t!I.$ER CIT!3ACKC MTPRIJ2

* IrAC - AIPCxAFT TY?.
- FIP:ST 'I X CC?l: CF C"RREt:T CONTGUR

7TR TPACF ,;nC'tP .:"1!17R
*C,!r cr -pc CF??CK ; !FTS PEP TFACE Tl7--1 1.~ DTS

3.1T *: - -- ,pr, :jCD
I!- 3- '!APS VC ':Y?IS TC PRIIS

*ASK - DEC'i)C~f V:7: FC- 1TSiEG
c -1ITl IF;ES" !:t31f! OF SE--MF!IT3/TRlCr

-T?ACK 'it::X- 17EMT *:11*BR Ci SEGS ;~-1
.. - TFICK ".P"""~i'

"S n*' IEP CF PRVFIl!.E SErTS

-1 :A.SI~r '~cr ,,r

PlrP :! '!' T-F2' FTR h.ACtI TPACC (sEE frl?)
* 'I- ~ PE~;C'i;V-.TYG

-l q'tnvjsy E1
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Y- y'l- Y : !1GlrH

- ~T:A ~G~: r r "' ~i'I FF ICTIONI XPP' !El)

V -f C'2"NT CF ;:)VF. '!TY T!: ZDTfFCTI',!! CF TrICK(

7: :,:Tl (Ell-

-C-) .re'- 1 1I~~I: V'*PVE

Tz.-. - V.;I-!-C PCPUWE t)pjjEERS
~ ~ r,:j,-Y t.I TIR't57) rF .1 *;IVEN~ F*- M iT AT A GIVEN4

r"* VT!11::1'~: ON AIRtCRAF'r PEIFCPA4'CE ARE

Th'I~iC%.S -Hc i7E1PC-'1Ti'2!:S DELTA, ;!:']M~ ANID PRCF3A.

- ":NFT7'* r!Z rif c,-rt? F%:- F!I .!T
~~_*'4Y -TQiCK T C T~rCKAS PCI!2T Cr CLOSEST APPROACII

- -TK'r ' SC-%n1LY ';FG1F.!*7 W:ITCH IS CICSEST Vr : THfE ANALYSIS

?I tj.ctr A1TIT-N! .13-iVE "s"F011D LEMF (CC!2iUTFD BY PR3pp)
?Pu - AIFMNA?'r ":IZ-ST s(~~Ccr!.PrTED BY PREPP)

C v1 - ATRCPKFT '1EItCIV (CO'IPITED B~Y PREPR)
'T-A: - 'ICTSE CIPIE SF.? 71S4AS3E TOA IRCRAFT

- TrI'CYJ:::
:!YE- - -At s;vi'- !"'!REP 9FTNG CrqsIOElED

r- THE~* !VPp'-1-!-:- EX'S 1 TIF :!':Y I"SEP CF PREPE AN:D WILL CALL IT

r r iD! i' DT! TO PP7L'7 TS PF?"I'MEf BY TH'E CILM Vir. ARGIMITS AS W~ELL

nj,,C 'I' R I~Y ~RT tB' E DSSCRIPTV"!!
- ,1*!wIy/ k, !.I''V ;LTTTBB)E ABOVE 24SA'I SEA 1EVEZ.-

1,; V n-IS Y tSi'MIS

WE P~APA" l
r TB POIVTIJF. lI?.

1-1 -,TC**' ASSIG! F.WrS POP EACH TRACK.
/411W vr VIN-) V!-1:CcTTY (KXCTS) F'OR EACH GRUP

r j~l-' 7in Dri-Ecrico! PEITIVZ -TO P')SITIVE X-AXCIS
~1C 1?n,,11f PrpC %IPCPAFT PERFORMANCE PROFILES.

/9 /BS.VtT/ 'ICTSF. ABA.TVFNT AL.TERNATIVE FOR EACH TRACK
STP DTSAN1CE A'ONG TRACK TO START OF PROCEDURE

E:DR DI&STAX4E ATCNG TPACK TO END OF PROCEDURL -
cT C UC ~ BlATEIF. 'OVERRID? COMMIDlS.
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C E!~ALT ALTITUDE AB('VE GROUND LEVEL AT EUD OF

C 'PHF." ARE TWO EXIT RETURNS FROM PREPRt LCCATED %T LIVES NMBfIERED-
C 82 AItD 2 13 THlE SUBH('IHER LISTING IN SECTION 5. THE. RETUJRV AT
C Il 1?138 15 qSED, IF T!IE PlIGHT- IS'A TANECFF OR NO WIND CONDITIOS
C EXIST F P THlE F!.XGHT. THE RETURN At LINE 92 IS ISED WHEN TOE FLIGHT
C !'PI" EXAlIFED IS A 7 AND13G ARD WIND CONDITIONS ARE PRESENT.
C T42E PUTPUT P2021 PRZR IS PROVIDED BY THE CAILIUqG ARGUNENTS AS
C VE!'! AS THE VhRIAB!.E %SPRP- Ivi LABELED COMMON BLOCK /PROFNI/ WHICH
C IS 1 ?EIP"-RARY STIORAGE rOE THE EXP! ICIT DEFINITION OF- THE CURRENT
C PE"'NEPROFIIE AID UT71 BIE 1SFD DY SUBROUTINE OVRIAI FOR.ASDS
C A'!D 2CSR CAIC"LATICIES. THE FOLLOMIVG PARAGRAPHS DISCUSS THE

*C UP0CCSST51 ?t9F0Rl21D 1BY PRnPP.

PASTCAl:.Y. THE ALI?"DP. IS FrjUyD BY 11YEAR INTERPOTATION ON THE
C nTST*"CR .N THE TjACK IN THE PROQFILE TABLES. HOWEVER, THERE ARE
C SC ME !.CDIFICJATI ::S THIT CAJ BE APPLIED TO TAYEOFFS. FIRST; IF
C - H ' F -FI WIID, -rilE AT PC?! FT PEHiFCPY.ANCE Bul ATIVE TO T.HE GPOUND
C ;iI.l CRArGE. TIS 2!0i)IFICATXCr. IS PERFORMED BY :!ULTIPLYING THE
C 'WTSTINCE Fl O*.n A:)":; STRAIr2HT TRACK SE.GMENTS BY THE F CTOR

DET% VA/(VA-V)
*C vqEPF VA TS THlE ATTZCPF? SPEED AI:D V IS THE CCMPONEAT OF THE WIND

C .P- AT'CIS T3ACF SFG21ENT. *4OTE THAT IF V > 0, THEN IT IS TAIL
* 'T~.AISO, IF TIIFP.E I:,- A:: ABATEMENT ALTEPSATIYE APPLICABLE To THE

C TACK In oTEic:. TIIS EIST BE ACCCU1ITED FCP AS THE FOLLOWING
CP! Rl;PkHSDVCII.

9E*T I !1OTSL AHATS~F A!.TEPVATIVE IS SPECIFIED, THESADR

C '!4AfCFF PPOCED'PEF APE 1-2DIF1IED BY INSERTING A PROFILE SEGSENT WIHERE
C THE mHPIST AY-) CLIiI I" OIEVT APE AS SPECIFIED BY THE ABTEMNT
t DrFPITTICN. THlE STAP %' NP ENDPOINTS OnF THlE ABATEME.NT SEGMENT NUST
C nc SPECIFIED 9Y T:! P:;Fl AND INY BE GIVEN AS EITIEr AN~ ALTITUIDE, IN1

*FEE-, :P A OI3sTA!2c; AICIG THE TRACK FRCM BRAKE RELEASE, IN NAUTICAL
C "'Trr.. THE~ V ExcEn T!" rc THIES IS THAT IF THE 1BATZE21ET CT.IlB
r. '* '7A'lT'T Is ZE?9. THE S':DPOI'r "IST BE SPECIFIED AS A DISTANCE FES1

f! -t7ni A~fF FIVE DT*:rrRE7?T TYPES (F F- ISP ABATEME.NT ALTERNATIVES

X-I7"'DE RESTrtTCTI'N (GAII2A z

F -. TAKECFF P'-;En

* I!!TAI:: !%'CIFIE;) C!.12E 3VADIE!:T (GA!!r'A)
* '~r Tf! -ri- jr~.vr' F'U1T" CU3TBACK IS O-FI:iE- BY:

7 T1RIST PrFYIPED FIF IE'!EI F!.IGHT WITH! OUF EN:GINE OUT,
C lkD
r t' %V~P~ CSHTCH SPSED U'all 9E COrS1A1!T VITH THE ABOVE

= T*' qST.
C %A7"_!R'rI *vYnZS I THRCi113 '_ R1AVE THlE C1114B GPADIi2Crs ADD PCWEH

El fSET'1"GS SlD 1;r:E .TpCRAVT TAKE(CFF PRnFIIE. THE TYPE 5 CUJTBACK
* O~PFS O~~rIA C'PTrATIVC': SP:CE THI! GPADIENlT IS INfPUT AID0

7 TS -PE SAIS FC'r ll. 11-?CRAT TYPES. THE TH~r1ST 41ST BE COIIPUTED.

T ~S I: C771iJ r.RDIENT
IS -,, ;rrs!* VF.I;HTl CF THlE ITCRAFT

T,:'13 I:, : T*11"ST FCR E!.IGINE DF'T LF.VE? FJ IGHT

I TS "*!r '!.R:' -F E!:(;IrES
rvV ~ t~) ' 1SE1 -C 1:SERIT THlE ABATEM.ENT SEGMENT INTO THE

P: F:'_o IF -- !E *3%.7EliIT PPCCEDUJP! STARTS 83FOhE THlE

%T?!g r% r*!v ?I P SF-21E'T, Tt1V!F, AfTER -Hn AB.ATEHIE-n
TFr05, THlE %TIPPF- -4Ez!TF.P THlE STAINDARD PnCILI-E AT T3E

r~rT! SY~FNT."OT TT 'ICE TIS PR? )F THE
*?"CF:LF IS: DEF!'ED UR',3ED f! A AITTDE :F 1S00 FEET AT THlE STAFT CF~1~1'nP! p~~:' ~-:ACl F',!i *71E e.E2II21DEP OF T9S PROGFILE
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!;FFST, TffI n tT -~EFIT 'HY TE SEGE THE AIRCRAFT RETURNS TO

I E:T~lDPPI'F1. AT tT IE Pf11? K!IEPE THE A-BATEZIENT PROCEDURE
C -vTTn. 15 :1IS511-Z!L TO SPECIFY CVERRIOE ICDE§S IR.
C SPECTF!C t' 'C!tAFT TY11t75. THIESE ;qv!:

I ACCEPT A!:? ATE!:-*T ALTI 1!'ATIVE.
I -*.Q "TIv-: "%F ,N!Y TY?!.

n ~ FZ*q!"-_ 17VE' YLTCII1T 1BATE!I-::T CNLY.'

C 71FF T!r I.TT-'15E. Tllv THRUST IS DETERMINED BY INTERPOLATION-1IN

C 'F nPl'Fk!E Ts DLE3. tT!T Ti!R*iST 7HANSITIOZts SMOO71131) OVER 1000 FEET

- ~l~TAF DTrTA:X' . 51I.CE N*ISE is CONISIDERED TO BE A

C F"NC"TC'1 -v C'RvTE) IET T.49"S'r, .1 C'RFECTION F:OR PRESSURE ALTITMJE
It).'C FC 91T COECINOR PRESS RE ALTITUDE

?"S PE~s I AE;!EE :C^PREC-EI) "ET THRUST IS STORED IN OR
C " P'T2D BY TIE .. TIIS IS rHF CASE FOR TUBRUSTS STORED IN THlE

c Tppn-Ac'i P~'nr1.!E rn r:~ 'l- - E Y E7 F7 F! IGHT AND NOISE ABATEMENT
4r-qSTS ;:T^ED T::v!IE IT;CVDAPV'rAKEFF PROFILES. (SEE DEL A

C S;PF',-lTlrE.) %F AfICIT-ICA1. 'IFICATICI1 IS MADE TO SIMULTE THRUST
C CH!llF; F!R It. :Appri*H WTH A WIND VECT^R.
c 2 - kIqCf-AF!' VIGI!7

-..IKI"A - C'VIjj .PII71T (NE-,ATIVE FOR DESCENT)
c Y; - 7I!ID SEEC CC!A:'VZ7T IN THE 3IRECTIOll OF Fl IGHT

f: "A - AiI*CTAFT Air s P2!:i
-FT IR~~r '!VI!')E C)PPFCTICJl

IC THR VE!CCITY, 1TKE 71B -: -THRfST, IS INTFRPC1ATED FRII THE PROFILE
rTAPIES, tU- ' ,JTI! -7C PCISIBLE CCRRECTIONS. A WIND CORRECTION IS

C !PPITE! C STR..!1:1 TRACK SF.G*IE~rrS BY ADDING THE AIRCRAFT SPEED
"'D -TIE C?'!ZDEUT-r F 7fl% WIrlD SPEED IN THlE DIRECTION * F THE TRACK.

CF"'r (C 'VF) SE;nE!:Cs, 1- 15 hiPLIEzi BY INTEflPOLATt-!t BETWEEN THE
C'FI'rCTED .- Z-jC--tjS 'N TIP STR~fUNDlG TRACK SEIMPVTS. FORIC ABAT12MErT ALTEP!:ATIVFES, THE VELOCTTY TS ASSUMED ZO BE CONSTANT

C r-PING T4E ?RnCFD-fE 1-:1 ZS SZT EQUAl TC THE VElOCTTY AT THlE START
r F TIlE ADA-F"ElY SL'riA!NT. lK )R)ER T-" PREVEZT A!! EKCESSIVE

rC';tzcCC. '1E VEI'CCITY IN; NEVER PEP!!ITTEO Tn UE IESS THAN 32

Subroutine PROMD

S"111"?INE PRnFDA (!!P.DD,RTLH.PhR.iV,ITAC.IIAPP) 03-13-79

STVFR DISTANCE lt.iA:N FT IGHT TRACK, PROMO COHP!ITES THE

C APPTHR - APPROACHT THRUSTS (IrPUTT DATA FOR INTERPOLATION)

C 5Y - TPR'TST SETTING 1T !nvD np srG
C D - DISTANCE ALnNG FLI',HT TRACK, CLOSEST POINT TO RUNWAY END
C DD - DISTANCE A'O412 TRACK
C DT - DISTACE A7ONG TRACK
C 3TD - GPOM'~ TRACK DISTkNCE
C t'TDI? - I COVID CF MIN!!D TRACK DISTANCE
C H - HEIGHT ABOVE Rl7NWY (INTEOPCLATED)
C I - ARRAY INDEX OF LARGEST Et~rRY IV PROF LESS THAN DT
C IAPP - APPROACH PIRAIETE!I I. 0. OfRDINAT) 03-28-79

C Iq'AC - A/C TYPE
C JK!IC - CONSTA'??
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1 JtCTIT - IMRER nt SEGNEI.T DkYA POINTS
C 1K - CCWSTA1r!
c I - TOqK AEG FOP APPMW MEED T. rTAC
C 41ITCH - TAK!E Of IfDEK ABGS TO. APPTNR BY AIC TYPE
C I5P - VR"VYIEt t'ff)ICTIR
9! VP - PPCFILE ME"IER
c Ppop -~ PR-Ft !!: Dw (I! COM&NN PROM!!)
c PUB - PETURNS 1-V911 SXTTINq
C RI - RUNWAY LEN~GTH
c P'?y - RUUA TrNGTH
C v - IE!ocI?
C %4O7 PPFDA - S"SPOU'IVE

C 1RCPDA IS USED BY SnRCUTINE PREPI TO DETERNINE 8H ALTfTUDE,
C VEOCITY, AND THR"ST fAR A IVE XTI F T AT A GIVEN POINT.
C PIRMAD CNIA.S T4IE StISROITINES DELTA, POSBUT, PRCSET, AID GENI.
c PRC"PDA HIS CT!E ENTRY POINT MMD THE CALLINC SEQUEHCE IS:

CCA17 PROM'D (I,.R!i,PRVITAC,I,A]PP) 03-1?-79
C V 9R
c 0- PER?'hRgKACE PROTI! E F'"RDER
C 0 - DISTAECE AI.ON3 M)~FILE TO IAMYSIS POINT

R' - IN MAYT ENGTII
C U - AITITUDE ABOVE GRMUD LEVEL (RETURNED)
c PUR - THRIST SETTI1,G7 (RETUJRIED)
c I - 4IRCRAFT VELOCITY (RETtURNED)
r ITAC - AIRCRAFT ASSIGNED NOISE CURVE SET
C I - N'RB!7Pf F SEMSPITS TV PROM~E UP TO OXIALYSIS POINT.
C PRPR IS THE ONTIY SqDROt TIVE TOl CALL PROMl AND IT VWI DO SO
C ArKT TINES DURIVG EXECITION.
17 THE TVPTIT DATA T1) PRO FDA !S SUPP! lED BY THE CATll-ING ARGUMENTS AND
C THE VARIARlES ppnp. NITCH AND AMER IN IAUE9 C3MNON BlOCKIC /Pvc-Flt/.
c THERPE ARE ?CUR EXIT RETURNS FROM Pporok, l.OCATED AT LIVES NURERED
t '2, 57, eq AVD 6f' 13 THE SUBROUTINE LISTING I1 SE-CION S. THE

C Drippy AT LINE 52 IS USED WHEN THE ANALYSTS POINT IS BEYOND THE
CSTOPPING POINT FOR A LANDING. THE RETURN AT LINE S? IS USED AFER

C SMOOTRING THE THRUST 1CR A TAKEOFF THE RETURN AT LINE S9 IS USED
C TV F') snmOHYNG Is NtESSARY. THE RETURN 4T LINE OI4 15 USED AFTER

C SlOOW"I'G THE THRUST POR A Y AIDING AID APPLYING AL.TITUDEI-~ C OMMONIC1S.
T HE OUTPUT FROM PROM0 IS COXTAIVED IN THE CALLING ARGUMENTS.

M= C GTVEN DISTANCE I!ONG FLIGH1T TRACK, PROFDA CO3P'ITES THE

C AIRCRAFT REIqHT, THRUST SETTING AND VZlOCITY.

5C sP - PROFILE INDIcAkflR
C D - DISTANCE ALOUG FLIGHT TRACK ?RON CLOSEST POINT TO

C THE PAR END OF THE RUNWAY.
C El. -RUNWAY LENGTH
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S u b r o u t i n e P R O M1R D' , I P C D R )- 0 7

c '1C~l VAflIABIF Ol-In1!;kRY
C -DPF%!'Yr k AIP^RT A!.TITt'DE (0 FFrT)

APfl' - IfPOPT '.FSSV'E %LTITUDE
c -P~v ATRPPT 'F!P DEGREF-5 KE'VIN
C Cl - PIWERIC O1T-? Lk8E'L

--T - DJMY V:1aiA8LE FOn C!Ti"!-T 1ABE!
C - ('**n LAHEI /~~/
c FT XqASFL (/F'R"/)

T1!-PR!FlE !)A-. (Y:;, 2EAILY!)

c TC"MP PASD-)STt AS 19 CUT1"1T INDICArOR
PTPSAS ESRR'R IN~DICATOR

fC!'T -ARP11 CIXTAINI't1 FCR' AT INFORMATIO16
T;C - LTE R**A!T RR~nURi 2CDPESS IN~ CALLING PROGRAM

1.,1- EPRfR PET q! ADDRESS IN CAIlING PPIGRAM
C TT - UNITS INTA:,, Fc.4 rRrFTLE DATA

- !Plkr - CUTP1, 'ABE' WAY
I VA1? - - TP'" LABEL OF CIRRENT lINE

J I "OP CfOP!TER
x PPCFILE ll1F.P

S.- pn'ip nc.'I~i
C. PRCF - A /l PEPF PPC(FILES (SEE CCEMCr PROFILE)

T- nDEVA" vRft'IIT TPERATIFE )2)) DEat4EES KE!.VIN(

C tCFPD 'E. IRCRAkFT PERFOPI ACE PPCFILF IUPflATIOXN FROX THE
CTP'DAT..

c PPR'FFD CA' 1. THE S!J IT~IES BESAGE, NBETV, SETRES M! TPROF.
7PIFPD 'I%'% OILY ONE E!rFRY PCTWT XND THE CALL193 SEQUIENCE IS:

CALL PROFRD (.IC!!T,1D-!rP)

* - M2RY !^CATTCN INl CX=LIUG PRCGRAR ?ORB ER! R BET0114
TC!:T - 'SED AS TE' PORARY STOR~AGE BY PROFRD.

C TI'"IP - PASSFD T"' SETRFS AS AN OUTPUT INDICATOR AND PASSED
Cl RICK FP'M SETRES AS ZRf' EPP! : rfICNTCH.

cPEADM**G IS TIP :!?Y S IP1TIN TO CALL PROFRO AID IT MAY BE
C CALILYD SEVEPt. 'IrrS D"'Rl!;; T3t: INPUT PHASE CF EXECUTION.
C TH~E TN?'" DATA TO PRflFPD IS PROVIDED RY INPT DATA CARDS riOn
C ~IIII DFCF.
C 'PHEpr ARE TV' 'XIT IETURNS FROM. PROFRD, LOCATED AT LIVES

~ ~EPED77 A!ID 7P~ IN THE SU 3UTIlE !ISTING I1 SECTION %. THE
CrTtnP %- LIT1E 7* IS I!* EPRTF TETURV? VIILE THE O".E AT LINE 78 IS

C 7SEn "rDER NnR.'. CCUDTIISt.
?1IF C"TP" FPO!S PROFRO CCN:'X iS CT INFORHATIO3 ST.ORED IN THE

Z !IfCr!Fr PEPFOPvA!!CE PlflFITE ?aBIE PRO)F IN LASET.ED CCN"ION BLOCK

T11E PP CCESSIVG PERF:PRIED BY PR2FRD IS TO REARD AND STORE
PnB ^RXAI:Cg PRCFIIES FP'j THiE PtT DATA. THE IVPIT DISTANCES ARE
C 'VnlPTED TO~ FEET FRCI !NAWFCAL MILES IF VECESSARRY. EESIVE

: PP'P C'IFCKS !IRE OA0E ':N THE INPUT DATA.
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Subroutine PROSET

SUBRCUTTIM PP'SI (VP,IflC,KK.iApp) 3-57

c SUBSTITITE3 ?F I PAP11MRS IN"3 APPROACH P!WIES
AS T'D!Ck1'D Iv vElITIF "PBERS STCPS INPC

C P!.RAt"EPS ;:!. lE ",!ACED In"- PK~II E 100
IXC1vRIAz'n IT!?v

c IPPTIIR - A/C P-VER ~T~
C lspvnr - AS~n n~lI-E TV!^ - VET!OCITY AND MIUSTS

TAPP - AP?RllAC: ?WA%!TE'g 1.19. (C.PD13AL) 03-29-79
TTC- t:CTSr C'*R! '!1Wn!R itSc;TX TO CIPRE!T A/C

T-lpr - APiIWC! PWTtLt! ;00E'P 181 I ATRCPAFT TYPE(
C F%- C'E GREA ' PR'. 1 TE !MBP fF PPCFI!?E SE-!E.1TS
C UIkCHf - TAB! E 'F I-Y?!
c= n sEis - r~wBE' '%F Sl 1!TS

PP - PRMIS. PETf7I-!lS ) ASPRO?(
pp~r - Z/C pERF'Y1!!a'CF '#R~VflES

STR STkT 91mr~
-R TPACE lE3G-:1 I!1"aj,*.~ pRjI:;Ay

C PRISET - Ie-i

'""FrP,!ArC'! Dl"V~l "!!DCXTWSw APE USED9 1 THE DEirUnTTICIS.I

PP'SET 3rTS n*T n-7 AvY ~ENI! SUSfPOUTtIES.
n RZS7T 111 CV: ENTRY PCTNT %!!D THE CALLING SE27!!E:C3 IS:U

CM!: lapCSR (!P*IACJK.VIAPP) 33-13-7A'

C 3p -- PWtffltp V*1IGIED I
c ~ TC - n-%SE C',I" SET T11BER ?SINDTe T3IE C7RREWT AIRCRAM?

K- -HR r-InEr CF ?SFFE SEG!!ErTS *1.
C APP'?DR IS THE ONIT S*1BFCITI!EE TC CALL PNCSET.

r R :'P"T Tf PROSRT 13 PP^VICED FIT TOE CALJ 1!:; A!;UMENTS AND
C THE TABLES PWIF ATI) APP?HIP TV THE LAP.LED C04MCII BLOC/?PllFI!L/.
C -PEp Is ONE E71? PtT"'T? FP.C3 PFCSET, tOCAqED IT LINE ~UM.ER

t' -t T E SUSO"?TTIE ?!TTT' I! SZCTT,7N ! AND IT IS USED UND".
c Ai!. CCI3PTTIC.

-t Ter Fr,,, ?PPSET CrIS ISTS M? THE C("nTF'TS IF THE V7-.OCITY
17 )"D THRIIS? AT TV PRFORANE PRCrT!.E WTHP.BEP"1- 1O THE VARIABlE

c '~inr vncK/PprflF'/.

=H PPCS SN IPl~rF YE~TCIvE RY~BP ST)BEDT CNI O PETRI'? N

-tworATsps vrz1. qE PLACED TITO PROFILE 403
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Function PWR4ME

9!E "*CTTC PF r'PfS 45 TTS MUFS' TUE CORRECT Q7IC?;E APPROXIIATION

C 119'3CE Tr A ?RCOI!CT REQUIXRED BY 11 (5~zE BELCV)

Subroutine READIN

T - 10cprAC7! Tz

_rT- !"'IDER '? EWHjS
; C!n 0M DTPIT1 CeOPCL CODE (SEE flU OV)

I,*,- A 'prxAr Rvn aroa~ss Z=_ CAL!IWOG ?l0RA3

C VIE Snflpn rrINE REIDIN C03TP:.S THE READING Of INPUT DATA "lOR
n CARDS~.
C P'1D1 CAL'iVI F011 O!WING SUCPRCUTIME:
C AC-PD%! ANDCC: VEPM) !VMIX RYNO

C. ~As)- ISAGE 5flISD -.-. TnD
CA?nTRD AS07-H !m ?CM9 TRAMP

xC ly ipnqoN nqETVrr PpF? 7ZNDZPD
C READI! HAS -,N El!.?T ?P-'VT *!: THE CAI!.ING SEQUE--CE IS:

-R St'?BE "F Rr'iXys rEFYWED AT THIS TIN? ERR0R 22TVIS IT
-- - -I ITr Cva_ IN CA'IVO PROGUL DAACCTCLCADRA

C THE %;I PICGRAT Nrrs!I IS THE ONLY PIPMEA TO CALL REaDY.

C NFVEE APE 7C EXIT ?RTURNS FROM PEADIN, LOCATED AT LINES 29 AND
Ile Tw TP? S'JL?*7TI3E !TS'TING 1N SECTION 5. TEE MEUNN AT LINE 2'

r AS T3T NO3W RETURN yR 1!? THE C~q? AT 71149 119 IS USED IF flORS
C APE F-C-01TTEPED.

" f! 'UTP"1T FRPT! R=XVING CCMMIST CU) Y 0? P3INT! 131 IN ESSAGES.
= Tlt Cn P7IT P30 PZA31N C=~SISTS ONLY 0F PRINTID El212 RESSAG2S.

r£XT!1WIV NRETV

C, 11 000 RETURN TC 'OISE 4  ?TU3?A AA
M0E 103-1 READ !'UAYS AND TRAMS

7-80

.T.



Crf)E 1 )0 -7 REND IITX DATk
C"')E 131-Li READ 'RDhCK PERCENTAGES (THEN MIX DATA)
cVnp~~- READ Y.IY DXTI - PIXED PROPORTION FORMAT
CCr)E 1I READ PPCFILES

CE110' F FAT) %OISE CUJRVES
C71) E III REND TPACK ALTITUDE RESTRICTIONS
C-%Ev 1f. READ "(OTSE C'iRVE 9F.RGE DATA (MUST FOLLOW SIX DATA)
C01E I) : PEhD TRACK( 1ROUP DATA (R1UST PhECEED MIX DATA)
C'1E 106 PEAD Wr'"D DATA
C"nE * 0 RAD N~EW AIRCRAFT DEFINITIONS
cvOne 11.W READ APPR'nAC4 PARAME3TERS
cn 1)F ~if) REID TO' ER %*CES
c:1 E 110 READ ASDS 'THREStIOLD.

CmjE Ili READ ASOS THRESHIOLDS AVD TIMES.
CC')E 112 READ ATRC?T k~eIS CONSTANTS FCR ASDS.
Cti f) 13 R'!AD 0PEPTI03Nk! CINST&NTS FnR ASDS.

Subroutine RWYRD

--Ch T ARTAP!.E DI:-Tr"ARY
- RDTS, CI3V D SEGME!ET

"T- 'RINAT ATF IC-RT A7 TIT'!DE ) FFOr APAI.(
A %P - 'Al3L9 OF RP'IWAY 111IESil I DEPART"iRE, 2 'ARRIVAT

PXLT - ARPCPR 1'A'TT"DE AW"tE MEFAr SE% LZ'IEL
r PTEvi - Vk'F A"T'ITAIRPCRT TEMPERAT"RE DEGREES KELVIN

3t'P - A^T"TAI P*1:1kY DATA k MFR BPAFE RELEASE, END *ETC)
c7 CT11TA - C9!" AT!VE T'rN' ;A!GtE (nUST t'R LESS THN 270 DEGREES)

'"IT'! - 'FF'TH fF SHIPTEST ST' AIGHT SEG OR OnE IIA'F RADII'S OF
MT! tI, HirCH4EVEP SMALLEST

M'$, - 'D'"'NY VARTAB- T, SITY
r' FAC - D-1"Y AP/1 " tWYRD (11OT USED, PERICD
r ~ ' D'I - D)IY*1-'STTC I'DU"T INTlICkTC-R
c' Tlf - FRRIR RETUn"
c T,-D1 - HIERE 4"THlER EROR RETURN INDICAT"NR

Irr,- 11111BEU? fF t3T5IEqT WINWkY
"' IIVY - P'IFWAY VIMIRER

C, ITR - f"WAY \'?%BW' ASSIGNTED TO FACH TRACK
c TTREG - "'M8F.P OF SEnnEITS IN A GIVEN TRACK IN 104 S BITS
C T'On-p
r SEG"'4!T 11t BE.P P-ASSPD IN SJBCtTINF CALLS
c7 4AS'v DECOD)IFIG C)NSTAhjTS FOR ITSEG
(7 4W - RJNWY F.9RC9 FT.A1 )RWTWWAY =OUT OF BOVINDS -DE.PARTURE.

r 14p -R'TI:WhY ERPC R FLAG I R1ITNWAY OUT OF W~INDS -ARRIVAL.[ NAmP - hPLE 7F Rl'NY rAIES, AS kMR
"- 4'MPEP (NF DEFI"ED R1U'!WAYS (RFTU.INED)

c ':PWY -Rl?IN'AY MP -Ad
'IS - " RIR CF SS-WK"T!;

-TRACK Y*11QER
r N"PWY - R'NVAY Y.'?**Ep rCR GIVEN TRACK

' :1';R - WV-PREP ^r R*T'ZWYS
P APNI - T'RACK SE' ENT I!!FOR3ATIC\ (SEE HDT)

C7 PT - R1"'WY ?FV'GT!S (VF.!.V)

- N'' j!IBEp rF P'-,STEICTED (PERATtCNS )DE.PARTUIRES, ARRIVALS(

PcP PIN PER nAY/VrrI11G/ NIGHT 4
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C SI -SIGN (Sn CA"TED) I F '"TRN (RIGHT OR L.EFT HAVD)
P TEMP- ORIIINAL AIRP'RT TE3PERATURE )FROM kPTEMP(

c BOTH A!.T AND TPR0P 4RE AS BEFORE MCDIFIED BY rIS ROUTINE
C THETA - -rTRV 3tITGT R, CURVED SEGMENT

C "ToD - T~RACK DISTkNCES FROM START OF RUNWAY TO END OF-SUCCESSIVE SEGMENT$
C vOR AtL EKCFPT LAST S'-GMr"T (GUESS WHY)

C t'!T - "H4IT .ECTOR, DtP.ECTION IF RuNWAY
c V1 - VECTCR BRAKE RET.EASE PCT!;T TO RUNWAY ENID )DEPARTURE(
c V - VFCTOR BR KE RE'EASE PrAINT TlO RUNWAY END )ARRIVAL(
C XA - PIJNWY START ClV)RDS
C XD - R'INUAY RND C'-CROS

r v?,- DISTA!ICE TC BEI-TNNING fir TRACY SEGMENT
c XlCNtG - !ENGTH OF mIEF SEGMENT

r X' -VrCTOR, flRIGIN~ T'n P'TNWAY END
C RWYRD -S7~BROUT1"E

c SNqRO"'TtNE IWYRD PTADS THNE AIRPORT ALTITUDE AND 11EA4 AMBIENT
C 'FRPERATt1RFE AS WELT. AS RINWAY DEFINITIONS FROM THE INPT DATA.
c RWYrD CAlLS THE SUBRRCTNES TRADRD (ALTERNATE ENTRY IN RWY.RD),

CSFTRE.S, MRS.'.E, B~ETW, TPROF1, VSt!B AND VMAG.
r P14YtD HAS TWO ENTRY POINTS, RWYRD AND TRAKFD. THE CALLIN3
c sEO'IFNcF PFr.R pwYRD Is IS ro'oWs:

Ck.. RWYPD(*,NP-;,FAC,IVTMlP)
C V HEQ r

* -rIMORY 'rC'VI0%N IN CAT' ING. PROGRAM FOR ERRIP RlETURN.

:'RW -N'TMIr --F DEFIlNED R!14WYS (RETURNED)

c FAC -NCT USED.

TD"%P -DTIGNOSTIC 0"TPUT INDICATTOP PASSED TO SUBROUTINES
C TRAKRD AM'D SETRF'S.
C READ1N IS THE ON!LY SUPPOITINE TO CALL RWYRD AND IT WILL NORMALLY
r "NLY RE CBL!ED CVCR Pr:R Pu1N.
C T1HE INPUT TI~ PWY!?D IS S'JPPITED EPTIRELY FROM DATA CARDS INT THE
7 TIPUT Rln DECK.
C THERE AP)E '!0 EXTT R9ETURriS PRO'! EWYRD AND A!T. RETRRNS ARE EXECUTED
C Tl TFAKRD.
C TRAKID IS THE NA"TY'P%, CONTINUATION WHEN RWYRD IS COMPLETE SITICEIT IS
CZ 4SS!UMED THkT IF A RUNWAY tS LDEFINED, THEPE ARE TRACKS TO GO WITH IT
C A':D THEY CAI' BE EFFICIvN''Y DEFI:;Eo N:CW.
C T'11 NTPIT FRrl RPYR!) ClYSISTS OF THE NUIBPR OF DEPINF.D RUNWAYS,
C VIFW, (F C-l"159, AS WFT- I AS THE I!'ITIATTZATION OF VARIXBTrS IN THE
C 'MEtED C01MON P'X(CKS /R'WAY/kND/RWUTL/. THlE VARIA51ES IN THOSE
C 13*OCVS ARE DESCPIIi"D S FOTT CVS:

c nl'.CK V ARIA DTF DESCRIPTION
C /RtINWAY/ APALT AIRPCOT ALTITUDE ABOVE MEAN SEA LEVLE.
C /R'TFVAY/ APA!I AIPPORT ALTITUDE ArO"VE MEAN SEA LEVLE.
C .1PT ElAP AVERAGE AMDIEFT TEMPERATURE AT AIRPORT (K) g
r XA !"WAY START COORDINATES.
c XD P"NWAY END COORDINATES.

R. "NWAY I PNGTHS (FEET).
c /PWYU~'L/ AMR RU1NWAY RAPE.S, THREE CHARACTERS EACH.

C INRWY F"!FRER nF DEFINED RUNWAYS.
C RWYRI) PF.RVCRMS NO FJ~RHER PROCESSING AFTER INITIAYLIZING THE
C ADCVH TABLES 3"IT PROCEREDS IMIEDIATELY TO TRAKRD TO READ GROUND
C TPACK INFnRMATION.
C TRAKPD IS AN ALTERNATE ENTRY IN RWYRD.
c TRAKRD CAlLS THE SUBPOUTINFS ME SAG.. NBETW, DGTRD, HELG, YUNT AND
C Y'INh.
C THE CALLING SrOIENCR FOP TPAKRD IS:
C CA'rT TRAKRD(*#ID"lP)
C VHERE
C r MEMOPY LOCATIM4 IV CALLIVG PROGRAM FOR ERROR RETURN.

c !D"IMP -DIAINCSTTC 'lUTP!lT INDICATOR WHICH, IF NOT EQ-lAl TO ZERO,

7-82



r ChUSES THE C(' TEVTS IF THE VARIABLE PARAM IN LABELED COMMON BLOCK

C /TRACK/TO BE OUTPUT TO THE PRIITER FnR All DEFINED GROUND TRACKS.

C (SEE SUBR"'"ITE :IPT F'R A DISCUSSION OF PARAM.)

c TPAKRD IS CWLT.ED FROM READIN A:D, BY DEFAULT, FROM RVYRD.
r THRP TNP9T FOR TPAKRD CONES FROM INPUT DATA CARDS, THE VARIABIES

C R', XA %ND XD IN COMM'N OT0CK /R!INWAY/ AND THE VARIABLE MASK IN
C LABELEn COMMON BlOCK /TRACK/.
C THERE APE TWO EXIT RETnRNS FROM TRAKRD (AND RWYRD)8 LOCATED AT

C LINES NUMBERED 1E- AND IEt Ill THE SUBROUTINE LISTIN!G IN SECTION 5.

C 'HE RETURV AT LINE 163 IS %N .EPROR RETURN WHILE THE ONE .kT LINE 164

C IS USED IF NO ERROPS IRE ENCOUNTERED.
C THE OUTPUT FRC' TRAKRD CONSISTS LF INITIALIZED VARIABLES IN THE

C LABELED COMMON BLOCK /TRACK/ DEFINED AS FOLLOWS.
C VRIABlE DESCRIPTION
C I'P - RUNWAY N'FBFPR ASSIGNED TC EACH TRACK.
C ITSEG - (SEE S"BROUTINE HBT FOR DESCRIPTIOX.)
C PAPA - (SEE SUBROUTINE HBT ?OE DESCRIPTION.)

C ITTD - TOTAl TRACK DISTRArCE, RUNWAY INCLUDED, TO THE END

r CF ALI. BUT THE LAST SEGMENT FOR EACH DEFINED TRACK. DISTANCE IS IN

C FEET.
C DnIN - FRC EACH TRACK, THE LENGTH OF THE SHORTEST STRAIGHT 'M

C SEGMENT OR ONE-HALF THr 41VINUM TURN RADIUS, WHICHEVER IS SMALLEST.

C THE PROCESSING PERFORMED BY TRADKRD CONSISTS OF THE COMPUTATION OF

C THE VALUES FOR THE INITIALIZED VARIABLES, EXCEPT PARAM. TRAKRD WILL

C CAI. KLINE TO PROCESS STRAIGHT SEGEMENTS AND HELG FOR TURN SEGMENTS
- C AND Tt RSE TWO SUBROUTINES PERFOR3 THE INITIALIZATION IN PIRAM. -

C

Subroutine SETRES

C =,C - V.RIARr. DICTIIII.RY
" PA!T - PRESS"IE %TTIT'DE CORRECTICO' FRCM DEL'rk

%X - PF)FI!.E TABIE v)R GENFI INTFRPOIATIC%'
AXx - STApT rF PESmPICTIO, ZOVE FCP PARTICULAR RUNWAY + PROFILE

C BY - PRnvI*.E TkD!E rOP GENF1 INTEPPOIATIO'l
C IELT - RATIC CF PrgEfl SETTIVIP TC THAT REQUIRED PCR FINAL
C" Pt'r TYP A"TIT"'nE
C E"D - END fF "ST"TCrIC': %O!IE
C E'DA - A:'TI"DE A' FF9 OF PROCEDURE FOR EACH PROF AND RESTR NUMBER
C 7.ND- RESTRIC"?IO: N10
C HC'"N - TNPUT TAVEOFF GPADIENT FCR EACH RESTRICTIO: NUMBER.
r IC'IT - TYPE n' ABA'EMENT PROCED"RE FOR EACH RESTRICTION NUMBER.

C TCg'!C% PROCED"PE VEPRIDE CODES FOR EACH NOISE CUPVE SET.

1C T.)"*P - FLAG 'C D"1P VAPIABLES TC IPT IF SETRES FAI.S a

C -l~ ERp~p REUIP
, TI - ^"1T\IrS PCSITION IN TABLE CF IAST VAVI-E !CT GREATER THAI; XX

C 7"T - tOCP CC!'.TE" ) "R Er CF VA.LUES TF AX,BX(
" "1SE 35ATE.ENT nPCEDURE Vl'MBER FOR E.CH TRACK.

i" PrCILE AND RESTPICTION N"!RER.
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C MP - N"fMBER OF PROFILES TOWHIICH RESTRICTIONS APP! Y
C NR- RINWAY H'1IDER TO WHICH RESTRICTIOPS APPLY
C 'MPT - PESTRICTIO)N TYPE

C Ot~ENfl - TIPITT PROCEO"RE END DEFINITION.
C ORISTR -IVPPT PRICFDIUPE STAR.T DEFINITION.

-C PROF TAqLE OF PROFILE INFORMATION
C PWR - PIWF.R SETTIIG, TO M!TN'rAtN SPECIFIED GRA! IF.NT

STALT -ALTITUDE AT-STRP' 0? RESTRICT ION
C STR* -DTSTkNCE PRO'* T.HRESHO)IO TO START OF PROCEDIRE FOR EACH
r PRCFILE A"D RESTRICTTON 1N141EP.
(I STPT - START CF RESTICTICH 7,CNE
C 7.- kITITtt OE AT WHIC'! P1:1 EXCEEDS rLI.IB POWER
17 SF.TPES - sttBrC',Inp
C S~lQPOf'TTNE SETRES 1:II.TtZES APPROPRIATE VARIBLES WHEN THE

OPTI'PNIT TkKE"FF PROCEDYI7RRS ARE REOT'ESTED.
C THR S11320!-TINE SETOIES CALLS 'HE SUBROUITINE MESAGE IF AN ERROR IS
c ,;Cr*'NTERED All) (CENFN1 TO DO INTERPOLATIONS.
C TREPE IS AV'E E'""RY 1'; STES AIDP THE Ck!LIING SPQUENCE IS:
C CALL SETRES (rP, 4R, ID P)
C WHEpr
C VP PEFORMAN1CE PROPFI!.E N'I.4HEP.
C INP RESTRICTICV !!'NUER INDEPINITION TABLES.
C TD"IMP DTAGnC.STTC 3UTPUT IN1DICTOR WHICH IF N1OT EQUAL TO ZERO
C CAUSES THE RESULTS TI:' PE PPINTED. ON RETRUN INDICATES ERROR IF -
C SETRES IS CILLED! BY TNHE S9BRCUTINE5 ALTRRD. PROPRD ANID RVYRD.

C Titr I"P!T DATA FnR SETRES IS PROVIDED BY THE CATTING ARGUMENTS AND

CTHE LABELED COMio?' BLOCK /PESALT/. THE FOLLOWING IS A DESCRIPTIONI
C m THIE V1RIA9LS 11: /PESAIT/.

C VARIABTF DESCRTPTO:"
r'!I R - VOISE ABATEMENIT PROCEDURE rTIMBRR 7CR EACH TRACK.

C F1IDR* - DIST'nCE FROM '"HRESHOLD TO END OF PROCEDURE FOR EACH
C PROFTIR FND RESTRICTION P"~IB FR.
C STP* - DISTANCE FROM THRESHOLD TO START OF PROCEDURE FOR EACH
C PR"PTrE AND RESTRICT1ION NUMBER.
C IC1UT - TYPE CIF ABATEMENT PROCEDURE FOR EACH RESTRICTION NUMBER.
r GCPT - TITPUT TAKEOFF GRADIENT FOR EACH RESTRICTION NUMBER.

r TC9N1z1' - PROCEDUSE OVERRIDE CODES FOR EACH NOISE CURVE SET.I
C ElfflAT T* - A'TITPJDE A"' 7ND OF PROCEDnRE FIOP EACH PROPITE AND

C !E""I"'IO !VMI3ER.

C, OROSTP -TI:PTTI nR^A!E:)'.? STArT DEFINITION.A
C ARC Z'n) T$?P!'T PR.)CE-111PE END DEFIt:ITION.

F *TH.!;E VIfTAB'.S IRE IIITIALT7.RD BY SEYRES.
C T!IrnE APE STX EFIT PrT'PrVS PRO'! SETRES, LOCATED, IT LINIES NUMBERED

11 14l, -:2, 6--:' 73 II: THE. SUBRO1 1TINE LISTI13 IN SECTION 5

C mHE PET'IRN AT LIUE 'IS !SED IF THE PROFILE NUMBER IS GREEATER THAN
CP. THIS 'S NO- A:! ERROR. THE RETURN AT LINE 11 IS 'TSEO-IF THE

?P0CF3'1P9 HAs; PEE?" ASSI31.VTD TO T!IE RESTRICTION NIMSER 11R. THE
C E""IV i'l' tlVE ?1 i IN F.RRCR RETURN PND IS USED IF TIHE PERFORMANCE

c pnI:%TIF. TS !*OT -N STANDkRD PO'R%. TH? RETURN AT TINE 6v IS THE

r "P~!' n!TUI!: 'ISED RF-'?. PRCCESSIN IS COMPLETE. THE RETURN AT LINE
-7 "1 IS) !*P;T FTR rO"PtY17TOU OF PROCESSIVG AND PRINTING DIAGNOSTIC

C '!EVI^"S nISC"SST0V' A? THE VARIABLES IN THE !ARE!.ED COMMON BLOCK]
-/P FS :~/

Function SGNI (1)

This function returns the value ±1 according to the following:

SGNI 1 for I>O0
SGNI -1 for I<O0
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F Function SGNR

F'NCTr'!rR(9

C 311R - ?qCTIfV SUVn%*tI!E
C SG"'R RETURNS THE VALV~E #i. ACCORDING TO THE FOLLOWING:

C S11"P = X/tBS MX FIR X=1

C S +rP ?O'R X=
C SG*'!P DCPS VCT UISF A".Y StUBROUTINZES.
C TimnP is crE ENTRY TO SG'IR k'lD THE CALTING SEOUENCE.Is:

C SIF!P (R)
C wfiEnW
C ANMY flEA7 Nlft9! R

C SG"'P IS CALLED BY THE S3BRCflTIlNES NEWPNT AND C*URVH.
C TH? IFP3T TI SGlr IS THE CULLIqG ARGUMENT.

C THERE IS ONE EXIT RET"RN FROM SGNR ADDo IS ALWAYS USED.
C THE C'1TP!IT FRCN SGHR IS + 1 CR -1 AS PREVIOUSLY DESCRIBED.

L Subroutine SIFT

IC LOCAl VARIABLE DICTIONARY

r ''A k T ABLE CCNTAINING UP TO 2000 DISTINCT FLIGHT IDENTIF
C CAflTON C'OES (SEE 4IXRD)
C IV% - D'IIMY UNIT 1!IB'ER
C J - CCqrITER

par M.SKI - ENCIDr!!G NIV V'%P ITPRAC
C MS92 - E.NCODING MASK FOR ITPRAC

C qrf TCITA' = OFP F7 I.3HTS
rCNPS -TO-A! OPERA!'IOTS BY ETC

C ii~' OF (PsIGllIFICA9T PlIGHTS
C STGM SIGIIFICANCE IZASnRE )1O**?).-(/TOI

vC s"I !'QISE FROM. SIl!?IFICAHlT FLIGHTS ONlY
vt r St- TOM~ XOTqE FROM SIGNIFICANT FLIGHTS )63G VALUE(

C TA13Y CPNTtIS '?ISE DATAIC TV$ TCTA! IISE
C T'NL? - TO I7RAVC? AP?'T lD -0 EXPOSURE SUM TO DETERMINE
C SIGXIICA'T-.? GHTS
C TOT - TOTAL SIGNIFICANT VOISE
C XII" - Tf'ERA%!C't AnPTTE.D Tn EACH ENTRY INT TABN
r' SIFT - S"'DRIt7TINE
C STFT DETERMINES WHICH F'IGHTS ARE TO BE USED WHEN SEARCHING FOR

L -C THE NEXT POINT On THE CONTOUR. THE VOISE FROM FLIGHT OPERATIONS IS
C gnIrf IN ORIER ^jF STINIPICAnCn -NTIL THE SUM IS WITHIN At TOLERANCE

C F T'Wr TC".A' FOR X.L F! IGHTS AND ON! Y THE FL.IGHTS WHOSE NOISE VAL.UESI
C ERE TNCLIDED IK TtlE SU ' (I. E.,* THE MOST SIGHIFICAN-T FLIGHTS) ARE

C TFIE S'1RU'TIN.F S5.FP DOES NCT "SE EXTEFRNAl SUBROUTINES.
C SIFT HAq CN!E E"TPY DOIET AN!) THE CALLING SEQTIEiiCE IS

C CA'T SIFT (TAR!, 4F,NSF,TN,S n,TOI)-Ar ') I
C TAEV TABLE OF "CISE VALUES WHICH WERE COMPUTED FnR EACH DEFINED
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C PT~ IGHT T1!! T AST TTME 'HE lO0TS?. AT A POINT WAS COMP"TED.
C 'tF - TOTAL 3"? SER flF DEFINED FLIGHTS.
C "SF N"MBFR AF ST11Tt'TCANkT F7IGHTS (RETtIRNED).
C T"' - S.'M1hT1C! 07 1' TSE VAV'RS INC71DING THE CONTRIBUTIONS
C FPrN ILI DEFIIlED F-I(VITS (T.E., SU!!ATICR CF VALUES I!? TABLE TABI) .
C SN - SU4!!&TrN orH 0'?O0ISE VA" "E5 FRI"!! SIGNIFICAVT F' IGHTS
C (PET'PIED)

r T- .' *-!.BT ! 'ERANFCF IN CCINTCI*'P IFVFI.
c EXIWrSF IS "'IF O~NLY S"3PO0'TNC 'C CALL SIFT AND) IT WILL DO SO MA:1Y
C TTAFS DURING Cri.

C T1v T4'TP DkTI T^" SIF"' TS Pn'IE THROUGH THE CALING 4RQ11NENTS.
C T:!vRP A'fl mW EXIT RES'1t'!S F;Z(". SIFT, LOCATED AT LINES NUMBERED

C 1!1"') I'l I"' '"P!r S'I3T!~ TSTIV Il SECTI1I1 c. T3E RETURN AT
C IN: " IS !'SED ArTEP THP PHCCESSING FOR SIGNIFICANT F7 IGHTS HAS
C qF': CCIP!3TEn. TIE 'En'"i1 AT LINE Il IS 11SED WHEN THS NUMBER
C -F DTNED FITT"TS IS 79 '? IFSS, IN IIIICH CASE ILL FL.IGHTS WILL RE
C "SED AT' T9F TI 7.
C T!1c: T.TP"T ')F SIFT C-riSISTS OF THE ! CDIFICA'rICr %F THE TABLE

ITPRIC 'N 3hE~rr) 1'C'I*1: 9!%CY/TI'AFTK/ (SE SUBROUTINE MIXRD FOR -
C DESCIPTICII CF THE CONTPE!1TS CF ITPRAC). SPECIFICA'TY, FOR EACH
r ;TG!.TFICA!'T FLIGTIT DEPIrED IN ITPRAC, TPE ICST SIGFIFICANT BINARY
C !31IT IN THE O)EFIRTTTI1 t~lRtD WIT! BE A 1 ArD FCR T!IR IrSIGNIFICANT

FTGHTS 1-" WTI 19; A '.1.

c WL. ADOIONA. 0"TU'JT IS P~ASSED THPCt1GH THE CALLING hRGU4E!NTS AS
C PQEVt~rS!ZY flEFINFT).
C "ll' PROrESsI!:G PEPF^R'!ED r1Y SIFT CONSISTS CF OFTZRIING WHICH

F' TINTR -F THI T"I"!k CPE X7. A SIGNIFICANT E"7MGH C lTRIBUTION TI)
C7 THE 'EFA'.7 NnISE EXP' S'RE AND SHOUT D BE INCLU1DED IM THE SEARCH FOR

C THlE N;:XT P(%tN!T. SI!ICR THE CC!.?!TAkTTCN OF NOISE FROM ANY FLIGHT,
C STG':TPTCAr" Cq 1-0, TAKES THE SAME AM.OUFT CP TIME AVD EFFORT, TUE
C EITINATT'N' -p AS '!A!'Y ?LI3HTS AS POSSIBLE FROM THE CONPUTATIONS

C WT'T SIG2NIPTCFT'.v REL)'CE "lIE P111 TIVE f'F THE PP' GRA.

C T'I1' w1'ISE qT' "'R "'dE 1W CCNTPIBVTR TONS AND SUNM!ATICflS
r IS CnIPITED AID ST-RF3 Iv! k"T Cr. PORI AND CCNVERTED TO DECIBELS
C OVIY PULN NECnSSRY TD LIXIT CII-S TC MATHE4ATICAL FUNCTION AL0310IC t'O nAISTNq 1) T" ' 'N): PCWER. THIS AISO SAVES T'IME.
C i F'IGRPT IS DETEP*4T'EDSIG41FICAIT IF THE FOITOWING CONDITION

C TS1V(I) .GE-TfT/SIG"!
C '-!IEPG,
C 'B I IS THlE NCISE CO':TRIBr'IC!' CF FLIGHT I INl ANTILOG FORM

r TIT' 'O**U(Tt-T1N)/ 10)m

C m':= S"MnATIPN F NOISE FRPM 11L FLIGHTS (DECIBELS).
f7 ' AL!TOVIB-E CC'ITCIP 'EVFJ. ERROR TOLErtANCE (DECIBE.LS)"

CTr T
T
IE SDM. C"F A1! qIG'!IFICA'IT F7.IGHTS'I NnISE CC11RILRUTIO1IS IS LESS

C THA!Y TrT,
C T1lE' ST11 TS itlITI'-'IRD BY '.3 AN!) THE PROCESS IS REPEA'rEO.
C PEPETITICv CrITNPES INTIT THE ABOVE IS NOT TRUE.
(I IF ANY PEPETITICN (S) IS NEC23SARY, THE CHARACTERS SFTXX WILL BE
C PPITET) C! THE C-Ir"TITR 0OUTUT AT THE FAR RIGHT SIDE., WHEPE XX IS THE
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Subroutine SKFIL

ST"BROTIKE SKFI' III 11,ISTATI

C SffIPEP-SjqP~vr!

C THE S!1BRO3UTINE SKTPR IS USED TO SKIP TILES (ENTRY SKFIL) OR

C RECnRDS (ENTRY SKPEC) !M nI&GW'TIC TAPP.
C SKIME! HAS -WO ENTR~Y POTNTS AT SKFIL AND SKREC. THE CALLING
C SEQI'7NCE FOR SKFI T is:
C CALL SKFlL (LtoILSTAT)
C VHrE
C 1.1 FOIPTRP.n irdrTCAT UNIT NTIME
C I ITURBEP CF TILES TO HE SKIPPED
C +1 SXTP FORVARD,

r-n SXIP BACK T 'APD*
C 0 SFIP TO BEIINNING OPE CURRENT FITE.

C LSTAT STAm9S OF C03PLET9D CPFRATIO1
C 0 = nORMAT C0P.EIOn
C 1 = HAD OR IflAPPRCOPRIATE UNIT

C~ n1OT USED
C~ = U3PECCVEPABLE ERROR

C SXFIt IS CXT.!EO BY T4E SUR~UTrREs POSIT AIND PPGRH.
C TV"' THPIT TO sxplL IF THR'MIGH THE CALLING ARGh1NTS.
C THE 40W1PT VRrl SKrI1 15, LIKEWISE, PASSED THRIUGH THE CALLING
C ARGUM.ENTS.
C M~l SECnND ENTRY SK!RFC HAS THE CATTING SEQUENCE:
C CALL SKREC (L'Y,N.ISTAT)
C IIWER7
C l.U PrniTRAII 1.'%TCAT !IN1T IN q4 0ER
(7 K NqNBPR OF PHSTC%. RECORDS TO SKIP
C +N = SxIP FORWARD

r -n = S P KITE

C = "UPIRCOVERABLE ERPIR

C CONTOUR PlOTTING PACKAGE.

Subroutine SKREC (IU, N, ISTAT)

Subroutine SKREC foward/backward skips logical records. SeeI

Subroutine SKFIL for a complete description:
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Subroutine SORTI (AIRCEFT, N) ]
Subroutine SORTI is a general purpose subroutine used to sort one

dimensional ARRAYS. This subroutine examines the input ARRAY,

AIRCRFT, removes zero and duplicate entries, and sorts the table

in ascending order. Input variable, N, is the number of entries

in ARRAY AIRCRFT. This subroutine is used primarily bu subroutine

LOAD.

Subroutine SORT2

rS~fl : !T TS A3CEq!')TI RPbER
SCT 7N V hCC'qDI!ZG TP IT

-.'Try S'tT r)?qS "?T B^THER "C S! T Y
T" - i"1 -E' F 'ML EII . I' ARRAYS

T. ' T! '! R Fs"S.)
Tv - . "C"ARY 'T'I'1T4, " FnR VATtlqS ('(VFn

Subroutine SORT4

C t", A,BC,l - APBTTPAPY ARPAYS
T *:IS R "TI'E SPTS MIE. IN ASCENDING ORDER

" "- %':" HT (!:OT 1J5:n!)

-- S-j " rS T.1- !".Er7c-: 5'RTI'( '13.TIVE THAT ARRANGRS THE VALUES IN A

f.TV-" T'd3LE T'! D!S!E:DING TRO P. COP.ESPONDIrG VA!-UES I FOUR
SS ,CTTF TAT"S PE PT.APnX% Gs.D I" THE SWMF FASHION %S THE GIVEN

T'B'7 iTT:'"?T RESARD r- T.FIP 1AFTITATIV? CODER. THIS ROUTINE IS
- C 'H) T" IS~E'qLE T. ?iL'Htl IzTIFICATICH TB R A D T-E ASSOCIATED

P POi'001 !: 'T  *P.ITT-'1; FOR !:RF, T-)?.', CNE, AND -FQ INTO LOGICAL
, PDER. *'CTI . ?IVT TOE ^PERATIS'5 FCR ASDS AND DCSE ARE THE DhME AS

. - Tep - ,0.
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' SfPT!' 3APS 'OCT '!'1 I11Y EX!ER'!AL SflRROfTrIES.
r'P- :tAS Cr:!T CrE EIPY PC0I:I A!!D THE ChLiNG SEQUEUCE IS

c C!7IT ?I,,RrflI,
C uqf)

CTT - THS -%DIE 'rC SE S"PTF.D
AB,C,h - 11R P'%!P flB!VS TC SORT THF SAIE VAE; AS IT

r* T9 - !BrR 'FvA-:1E5 T"' 'PUS 'rBLES
- *1T '~rl!'T!!' tfS~n BY SPT"t~

rVPT" r'; CA:' FD !Y~ T1E S"!3PO7!I"ES rIXRD, MIETGRD, AND XENPIX.
r HE T'I?*"' DI?' F-' SC!!T~t TS PRrVIDED BY THE CALLINS ARG'rnENTS.

C T"E~r *RE Ts EXIr PE1"1R'S F P)M SORTt, lOCATED AT LINIES Nt'MSERED, 4
!"D Y* T" 'rl StS-"R ITSTI!IG IN SECTrON !. THE RETURN AT LINE 4
TS TSRO T T!!EPF kvP! ;:ESS THIAN THREE VILIPES Ir. THE TABLES AND THE

C PFT*I'r r!ql -IN TS ISED : H20VISE.
~'IE "'!T?"- CF S7?T' TS THRCIG'! 'PIE CALLING VARXIBLES. -THE TIBLE IT

'- S'R'~ S ~H? 11 V~rESARE IN DESCEMDING ORDER. THE
--"BTFS Ai,*'? cll' SP.TEI' T- ?HE SAIIE~DE AS TAIl! IT WITHOUT

Subroutine STRAIT

s"PRcv"TrE STPATT (I-V-,ROP,D,X,IE)

r! CCrPWTES DISTArCE FRiO! A P'IIT )RC TOD 4
c IlW- IF N AXSEG !S KiIOVI

Pllf,P?f ARE CO nI:3AT!S I? THE SE --MrNT S-RPT
c PI'2( IS THE SEG!!ErT
c fl)I(,P)F( TS .A 'IIT YEC-CR ALO!NG THE SEGMEr.T

n- YECTI? iAqNIT"3F
5 - DIFPEREWE VEC BETWEEN PO AND SEG EET STINT POINT

c X - PR'JECTI~r ')r Drpry~oNct VECTCR ONTO) TRACK SESNEST
C PO - C %(pDIr!%q?!S OF PSINT TV QUESTION

CSTPAIT -lR7TN

C S"BP"tITI'I STRAI? C!"PtITES THE DISTANCE rRON A ^STV!!N POIrT 7.1 A
C STRArr!I? !TrE SEWIFITP t A T~liCK.
C STP'TT CRl'S 7!!! S"BP""TlwrS VADD, VSCI, VTOO? t, AND 15GB.
C STIATT FS O!1S ErTOY VITNT AID 'HE CA?'r IN 5QTPJEC!! IS
c 'flt! STPAIT(SUR0n.DU!.IE)

C * !EM'RPy !CCAIC1 Tl THE CALLING PPCGRAM FOR RcTnpx WHEN POInr is
* C rCT TV~ THE P'I!GE CF 19'v LVE: SEGME!!?.

C P't - ?H'! Cf%"PDIVATOS IT THi' PnTXT IN QUESTION
C - VAUT ABLE OF flfll!SIOS T0OR MORE WHICH CONTAINS THE FOLLOVINS THE

C FIRST FTV!! PASI?~r:S
C P(ll=Y-CC~rDNATE P'F S!5P!IT STPT
C Pf?2Y-(*tAPDIl.ATE "P SEGM1'!T ST AIT
C P?(3)SEGIPNT *"';TH (FRRT)
C '(ii) =X-CCXPCEWT CF' !!!IT VECt")R AT.0W1r SEGMElIT
C P(c)=v-CCPON!ET OPF -111 VECT "R ALONG SE3FP.ET
C I - ' ISTAICB ?TP SEIMFIT (RP.T"RNrD)
C X - OTSrAI!C AC'GSEGMEN'T (RTtTR7!ED)
C IF - TrOICATOR WHICH IF NOT EXII1L TO ZERO MEANS THAT IT IS KNOWN
C 19HAT T4F P^ITIT IS IN ?HR SEGMvqT RArGE
C HST TS T41l M~Y S"W~CI"!V TO CAIL STRAIT.
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C THE T'ZPIT TO STRAIT 1S ?R'nVIDEfl BY THE CAll-ING ARGUMNTS.
C THER ARE TWO EXIT RFT"?NS -FROM STRAIT AT LIMPS N!M87EHED 11- AND-16

T'~ TNlv S~RC"TIVE 7ISTIG Tn SECTION S. THE RETIP11 AT LIVE 11 IS AN
C k.? PFAkTE DET*YPV PTSED WtIE" TH! POTIT RO IS OUTSIDE THE RPYGE :)F THE
C LINE SEGMENT. THE RP!Tf1RT AT TTWR 1E IS USED WHEN THE POINT IS
C vI"IIIF TIHE PAnGE CF TIE !IYE SEGMENT.2
C 1"l! ^'lTpT' rp-'M STIAI? IS TPR'VIGH TUE CA~tING ARIU1!EVTS AS

7PvF.VI 0 !'SlY DEFINED.

Subroutine SWITCH

C VIIS R-' "' FXCIV1!'ES 'THE VA!-UFS Or TWO VARIABLESI
BY I~ STIPE CIPC"APh S"BSTIT"1TT'11N

Subroutine TIHISI
3?t-11IITI E TflIT:;T (14, J ISTl,DOTST2,.SC'!NO)

'7 '(Clt V'kP!iBDE U)T'T'RY

7 1- C"PP'E%'PY qE EC-FD POS7RE T9FBESHOX 0

C A')! - ABr.'.TE V'.?'K CF THlE LAST flCISE LEVEL DIFFEREVCE
ADT - i.tjS.IT I- TE VA'*E 'nF fLT
A!& - A L?.VE. EXPOSIPE FOR PPEVICtIS TIME SIEP (ALC'3S0J)

IT - A !"VE! vPCSl'P! FOR CI7RPENIT TIME STEP (ALOBS)
C~ ~ O'1 %YAB -O D~~ym tRi-'?~R'1 Ft'CTIO' OECt!LRITION (TINE 42)

cl A~"% -- '-E ^F A ~EE (EXPCStlPFS AT N7h1) OBSERVERS (MOMENTARY)
c* A/'BS - KEEPS TOACK rF INCCRRECTFD VAIJE 9F A!.CRS FO-R CURRENT

r TTIE STEP
cA.Pflnt - AlORBST nF PREV!CJS5 TINME STEP (C FOR OLD)

N'A-&R%*f "F "P 1'l 20 q'HPIESHiOTO LEVELS IF1 DO 7CR WHICHEc F XCFEDEVNCE TT.E5 "I!" RE CA: Ci"ATED
ALX - D!JMvY VJAR "OR T1-ilPAl F1INCTION DECLIRATION (LINE 42)
% !Y - Dtlm~ly VP FOP I.:ER,*AI FUNCTICN DECLARATION (LIFE 42)I 'SfST- AURAY F'%R IP '71 21) TIPlESHCLD LEVFY.S AND UP TO 20 OBSERVERS

C CINI13 TUE THqSllr'LD L-EVEL EXCEEDE11CE TIMES FOR EACH CBSERVER

C ?tVD- MAG'1I:'IOE 'F VECTOR V CCAP'TEfl 1Y A7
C tVDMIr - SNALL".ST AVI) (VEC-'OR nIAGNITrOE) YET ENCOIINTERED
C q- ACCET.ERTTfl!: T3R"1GHl "Z C1PPFT SEGMENT
r BECKGR- BACKGPO"D1 *!TSE 'E7E' IN ?NERGY E-QUIV%!ENlT UNITS
c TO WHERE ATRC9PIFT -P'ACKI::G TS TO START
C CPT - t!!E STE.P -OT FRXNCE (iOC?/TSSC**2 OR DCT./2, WHICHEVER IS I. RGER)
C rHOT -COT/14, A TENH1 oF COT
C CHOT2 CqDT/"qSC, tE Drl/10*TSSC**3 OR DCL/20*TSSC

C D- OISTS'1CE A'ONG THE GRCIIND TRACK, FROM TEE BEGINNI-iG,
C ATPK- OTSTtICE Tl FEFET CF C'OSEST APPROACH TC THE FIRST OBSERVER

r !EAS"'PED ALOCNG HK ROD TRACK STARTING AT THE THRESHOLD OF THE RUFU.AT
WHICH Wfl) HE "SE!% Ir IT WERE A TkKEOFF TFACK. NEGITIVE DATRK

C I*DTChTEs rim Pnl'!T nF CT-CSFST APPROACH TO THE FIRST ^BSERVER TS THE START
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- Pc'ItT Of THlE "IAC'(.
flWYAK' - tciIEST THRRSHOLD.1 LEVEL, (TIME 45-)

r rw- 'ISFD I!* DEFTI!! TUE NEXT TIME I!CREIRNT, BASED 0-1 THE
c CtPRE!T rr%!E T::CRlEE'T AND TIM' CHAN:GE I.,; voISE LEVEL CVEH THE
C TAST STFP. DT IDT~nCT /%D?

DFTZI- DTVFnlE!!C2 "ETWEEN INITIA: THPIJST (7TH) AN4D THE THRUST OF
C ?l)ECFl)1Nf* SEGME"T (Fl.ITEP l-, K:-EG-1)) -

C RTHMIIX- 3AXTMP l ~'I)WABlF THUtST CHANGE CVER THE NEX~T TIME STEP.
c Dupr- 'TTI ' TriIE I'CREMENT IN SECONDS. OH~lT.7 F. DI'T.LE. DNAXT
C DISTi- DTSTAI'CES T'! FEZ'P FROM R"NWY THRESHOLD ALONS GROUND TRACK
C I'qOTCATT! ?Rnu W9F.IF -0 VHERE THE A.IRCRAFT WAS TRACKED

DISTIl - flISTI OF PrtEVICUS SEGM.ENT
c nrST2- DISTANCES In~ FEET FROM RUNWAY THRESHOI.I) AI 0Y GROIRD TRACK
C T'IDTCATINq FPn" WHERE TO WHERE THE XIRCRAFT Wk.s TRACKED.

r nTT71- DIST! OF PREVIrnUS SEGMENT
r I - I AST IVISE 'F 37 DIFFERENCE (PREVIOUS TIME STT!-)

r C L - NPISES -EVEL DIFFFR E"CE TWO .EPS ?-RFVIIflS (STEP BEFOR!R DI)
r D!!'Vt"- THE !.ARGEST ALIOWABL9 TIME STEP SIZE IN SECONDS
c nMT'JT- THE SMITI.EST llOWARIE TIME STEP SIZE IN SECO'fl5-
r 'V!- THE InXT TIME IN;CREENT
C 9*V!LC- TAST CAT CUIATEni DT
C 'V'R- TIM9E 'IECESSARY TC FLY THRCUGH THE CUPRENT SEGMENT

DV- Dor%!.Y FOR OYRLAY (W) ANDPc5CAO (U) HORIZONTAL DISTANCE ALONG
rlPt-FI-T SE7ME!IT. Tn FEET, FRC3 THE I3E4INVnG IF THE SEGM ENT TO THE

flYTST- MAXTM,'M 11TOWASIE 11.437 CHANGE (DECr AND BANKING)
r 1E"ERGY- Cf~NTAI!;S ACCI1tVIATMI) ENERGY !l0ISM EVELS FOR EACH OBSERVER

r Frq ?His ONE F!.YBY, AF"EP THE TIHISI CALL.
rITEP- CCITAT!IS -4? SEINF-ITEP SPECIFICATIO~N 1)r THE FLIGHT PATH.

C FP- T1I""ST
r Fqircv- CO'!Vus~cN FAC' OR, KNCTS TO FEET PER SECOUD
c FTH- nnwM!Y F^ f. 1.(F) TRIt ST SETTIN11 OF THE AIRCRAFT
C PT!HCtn - IID Fl'N. ?!REVIrIfIS TIME STEP

C I- IDF. virIABlEIc Tvn- "PPCP BPA?:CH TN CASE nF A RFTURY1 FROM TIHisr
C 1'- Fgnfpy y,,ATTnAt IN claI.INrs PRr-GRAM FOR ERROR RETURN

I- %IPCRAFT 1:-"tAER
jr'- -TIIE DIPECTIO!N I1? RE? ATICY TO PCA SEGMENT

.T-AIRCPAFT !:2MP-EP
fF- STE.P Cn'11TER FOR CUPIE41T SEGMEN!T

Y.K- %i'"ISER CF PfCINTS IN THE TIME HTSTCRY
FSEG- T!IT i"BFP nF TnlE StlNE'T BEING ANALYZED IN THE F1113HT PATHI K~lUP - CQ'!:TS :!" DEI CF TIME STEPS

c KP~r- r.RC!rD TRACK I11ORER
C 1 I~!IC! ~fl-~tvARIABLES BEGINING. WITH L CON:TAIN LIGICAL

l: STGnVF'TS

'A - 1T 17AST AIIR OBSERVS9 rCISE LEVEL ABCOVE ICWEST THRESHOLD

? vC -r HAIE 'IHiTST CIIECK priS IN CAI?14-G SEQ A'ID XSDSB!.
PPCV'9E DE-rXI!EO DIA4NOSTIC '-UTPUT

e- T - IS '.)T 'ESS THAN OP EQUAT- OMIT

C C#N 7r !,I!ATE JCC'l'.LATF.D FNrFGY ROISE LEVELS
TR'ATI, - '!AS DT PFF.' HA! VED r' THE PRf.CEEDING TIME STEP

C 'IN'TT - AOE PC AT T'IE FIRST PCIVT IV A SEGMENT COF THE TLIGHTPTH

- jC IjFi Dc 4r 11E SFGMlArT5 FOLLCVIG TFIE POINT OF CLOSEST APPROACH SEGMEN
'Jrz -!!"ST *r.! *TP"!fFT2 19IPSFTVES WITH SEnIENTS PRECEEDING THE PC& SEG

r jwsl- lo: ' FITSIIED (F~R NOWU) WITH THE TIME PRCGP.ESSICN Ii: THIS DIR
Rr3T - IE7 PFIAT&VT7G EXCEEDAVCE TT!ES, T4EY ARE ALL BELOW THRESHOLD
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C !T!!- THIE TI%'R TT'II' "ASN' BEV!! F! ACIED If T
C ?7X1S1 - IS THIS 't1E FIRST CALL TO PeSCCC 7CR T4IS FLIGHT

M- T!7DFX 11IRTIRT EIP E~RWIR INIDICATOR FUMBER
4NPL?-17SED P^'P DnIPInG IN CASP AN ERROP IS DETECTED
SNPS- '1SED Fr P" UMPTN' IN CASE IF EP.PCR IS DETECTED

c VfNTS- USrl1 'n? P~1I~r IV' CSv! AF ERROR IS DETECTED
r ' 11DEX VAI.1.E
C "! C- USED! FOR D"IPNG I' CASE IN FRNOR IS DETECTED

C '171l- USED P' DIMIPT!4 I% CASE AN: EPPCR IS DETECTED -AS LDB
S !FS- twM P"!r "vR--xY (K S)N-IDR BE F F!IrGHT PkTfl SFGZ.1E3TS SEBn Y

rC$IS- NqMBIEH OF C93ERVEn'S

'nOCAS- NIIER I)F T4E FT IGHT PATH SEGMENT TO START A7RCRAFT TR7LCKIN-
1.P'P- THlE '1?'1F7Z fl? TTME STEPS tiP TO VPItHTHE tRES31TS OF EACIU STEP

c ADF STCPED TN APR1AYS TGPI., ILPL. AnD COCRD.

'.r!'- "TSF' F'-p X'WIMIN-1 I:: CASE AN? ERRCR IS DETECTED
- S 4-'AX1?X! 110' Bc '!HRER OF TIME STEPS 14 ANY ONE .SE51PNT

C :Tr- *
t!3EI rF TH?ESIOTfl ?EVErS

C !iTf- !'~'ER OF T"~kCK SnGM E'ITS
c 'YGUIF 'P E! CTTY I!2 R*S!)IATS PER SFCONIDS WITH WHICH THE
r ATPPt:.,'.E Il AL:.ONED -C CiHV!GE ITS NCSEUP AND 3&NKINqG ANGLES

SUAP?!NG '.nRAY '0 SIT.P7 IFY SWITCHING OF VAtIS AT PROGRESSION REVERSIW
r (;E E ''!T '1' A'TD PtIEVIO'JS TIMES)

)I-0FnM PPJ'VI-7S ST' .P, ETC
17 "MEr- "!*'*:DIS;T'%'!C? I1 FEE? W3TIIl T F EXCEEDEDAT A??! TIME
9V mY~HE AIPCR!'FT TO ')USERV"? DISTArCE., CAUSES THE TPACKING PROCESS

r T' TFR~tT1*ATF

5T:fr- 'PEV W HE" CROSSI'13 A SEGIENT B3tINDAHY

'10.FC TAYC? ?1. FANDIG

r TAh!T ARAY FP I "220 OSERERSCONTAirmiU TH? TOTAL TIMES -
rtC rE HC1C!I?1T!SIAEPE PEPFORP.E? BY TIHISI

c TnilnT -C'tPP!NT TIME ST-- (QUESTION IARK)I- AGRT- SE -EAC (DCL-TSSC**Ul)
c TSC- 1SE --n"NTI7.THE IMESTE BYCHEC~iNtG THAT XOL IS SMALLER

r TIWE DC"OATSS. THE POORER THE RSLTCGREATER JUMPS IN NOISE lEVEL.

CSC??XTCH VX" tISE! T* Cf !PPTE AIU TFEEIE, SI 1
r, V - VFC-CP' FPC" FH? !SND C^r R3TE CRIGTI T- THE AIRPLINE

c VAIP!'X. VDPT;, VGA!'!A ARE "11T VECTCPS POINTING It? THE DIRECTIONS
-*'N THE 'P!FPE !XvS 'IF T11v C'Y-RDI?ATE SYSTE' FIXED UITH THE XIRPtANEIC VD)- A!, %PRAY OF VSCVr?, EACH VECTOR POINTING FROM THE AIRPLANE TO ONE

C fRSrEF,;P.IT! P: SIE:T Tr' VIE AIPP~rTB FIXED C')0RDTNA1TE SYSTEM
V1%- SiiE. AS .vD rp.T VEC-TOR COMPO'?F.NTS AVE IW1T4 RESPECT TO

k IP?7!?: FIXED COCPD)I?:.ATE SYSTEr
r m %RPP' 'P vP T1 il VSCTniS EACH POINTI!'G TO ONE OBSERVER
C - .E'TH '%F THE SEIMEI&T (tEASURE9 IN THE -ROUND PLANE)I "~~~ TIHIS-SBTr H ICATO T

±C SvP^UTINB TIHISI TS CA?ED DI3RING AS!)S -IR DOSE CALCULATIONS TO
CPROIVIDE THE TTIES THAT SEECT!) THRFSHOTD NOISE LEVETS ARE EXCEEDEDI PT ~ZE FGHT. TC T* TS EI'D, A TIME IISTCRY SIMULATIONI (HENCE, THIE

C -S5jrn qRtC1'H !PC qt:ERTVT AND %IRCPAFT PERE RNAWCE INFORMATION.
r THE TR CKIIS- IS IfIVE I*! DTSCRr"E TIN!E STEPS CF VAIY1111. LENGTH.
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EMC 'VRT IT T V~LY HE PP.RFORMARCE PRE'FllE OVER THE GROfT'D T2ACK*
C DETF.PIr"ES FLTGW" PAT-3 SEGlIE!TS. CAltD IN LINE 1 7 (SEE LISTINGS.
C StCTTCUl r).

(P'SCOA - DETRRMT'lTS THP P"'SITION C"CPPDI'4%TES OF "PHE ATRCRAFT AND THE
C 4TFPtANE FIXED CCf'POI::ATE SYST991, BOTH VITH RESPECT TO THE AIRP2RT
C rTXED COPRDI!!ATE SYST". CALLED Ir :INE 190.
C Er.A -CX7Cfl!flTES EXTRA -IROPUP ATTEFLUATIOr (LINE 220)
C AL. CRLC".!AIES -H!! VI'TSE LEVEL" AT THE AVAlYSIS POINT FOR THE
c C'tPREFT AIRCRIFI' ?(SITICIC AND ORIENTATION (LINE 223).
C TIHISI 'INS ^NE ENTRY. p"nrff ONLy AND THE CAING SEQUENCE IS:
C CALL TIHISI (*,DIST1.UIST-,SCS1NO)
C UHEQ'V
r * T'n BE REP! ACPD I*! Al ACTUAt CAI! BY A STATF.MENP LXBEl. TO UHICH

CT" RAVCH II! CASE (IF A RETURN 1 FROM TIHISI. THIS FEATURE IS USED
C Trl CISE TIHIST DETECTS 411 ER931.
C )TST1,T)IST -CA' Ce" AED BY TIZIISI:l DISTA14CES IN FEET FROM RUNWAY
C TUEPRSHCLD AlONG -:7R0U?0 'PRICK -INDICATING FROM VHERE TO WHERE THE
f: C TRCPA T VAS TRXCFIZD.
C SCMFO - VAIPE TOl IE SUPP'IF.D VJHEN CAIITNG TIHISI. IT IS A GIVEN
C nISTANCR IN F-EET wffICH, IF EXCEEDED AT ANY TIME BY THE AIRCRAFT TO

ln~SEPVEF nISTARCE. CATISES THE TRACrinG PROCESS TO TERMINATL-
C rpESlYNABTY, SOrE.ENO IS Cq0SEN SUCH THAT THE RrSULTING NCISE LEVEL
C WVIyO HE !'%WR T"AI' 't-Y REASCIA II E 7lOWEST THRFSHDLD LEVEL. Slazy.
C DEP~rDS 0" AIRCP API' TYPE. USED ONLY CNCE IN LIVE 23?.

CTiflIsi IS CAL!.ED BY SlrRO?'INEtS ASDS2 AVD ASDS3. IN ADDITION TO THE
CXCIT14-P SEQUE!3CF, ?VUqST CO!!R-!!CATES VIA MANY C01111O1 BlOCKS:
C/-PPOX/ - CC ITPIIS A4 CnNGLPIERATE OF VARPIABLES WHICH SIIST ILL HAVE
CsrPEciFIFD vkirs PHEI TIHITSI TS CAtLD:
~r PAw: VIE 'PACF '!"13PR

C '."S: THE SNJNUER CF TRACK SEGIEVTS
C"~PS: T'"E 5"MPPR IF ')RCF17B SRt-NINTS

C YOBS: TliE ?N11BER CF OBSERVERDS
C 3: tIPRArT nllBEIP (SE ARGUnENT J TVi FINcTION SUBR11TIVE AL)
C rSTEP: U1.XI*!T.1"07%C~37-E 11 15ER OF Tl!NE STEPS IN ANY ONE SEGMENT

r wH: r1'NBER ?HPES4C!D LEVELIS
C n!TH?:: nIST~."CE Il FE"P C-F POIVT OF CIErSEST APPROACH TO THE FIRS?

t-RSErVSR, nEASPRED 411111 ?!!E (-POUMD TRACK STARTING AT THE THRF.SHO!.D
C -F THE R'J-WAY WHId BEL 'IS SED IF' IT WERE A TAKEOFF TRACK. DATRK

C NIS? MOT 13E ?')IGER T tIAl THlE TRACK ITSEI F. A IEGATIVE DAThE
INnTCATSS THAT' -4F PCOI!' UPF CLOSEST APPROACH TO THE FIRST OBSERVERI

CIS THE START POI v Till TRACK. IF DTRE IS NE3ATIVE, IT NEED 10T
C BE! THE ACT'A !tISAiET H SATPIT
C TL-: +1. --'It TIYECI'F. -1. FAR !A!!DI!G.
C 'CMFCs: TFPIE IF Y'" WISH1 TEHISI T~l CHECK ON THE PRSONABLENESS OF

C THE lPq"NF.'T5 1' ?E CAt'ilm SEor-E~CE ANT) SOME OF THE PARAMETERS INV
r-nn at-q'.R!CK ASDS12I. FALSE CPHERWISE.

C 'D)EI": T97"E, ir "t? Is :1H FI'ATIED DIA3NflSTIC OUTPUT FOR EACH TIE.

c vr:. v?02) IS A" A",RAS CF '7P TC 20 VECTORS rACH P'2IHTING TO ONE
eRrVv IF V~ TS T4Z nSERVxT VTY BER, THEN V0010 IS THE 1-CCOORD-
C I!TE V(2,t') -H YCP31E", AND Vflflol), THE AITIT1,UE, ULL INl

c FrET. To", EIST. C? UIRE PR-vIDE NORS VECTRS. rOTE THAT IF TRE
C STTTP"DE IS IREAL- TUF.1 10 FE-T, NO EXTRI GROUND ATTEI!UATION IS
C S-11T'ACTED F!'v ?HE IPC'IkFP rrisE t!Ey FUR THAT O'BSEVFrl.
C FP?:: THE rI"'NDEP fF rTE STEMS '?P T^ WHICH THE RESULTS OF EACH STEP

;PE STnPFD Ir ARRAYS TrGPL. ALP, trlD COO-RD, I.E., TN'? ACTURAL NO)ISE
C '!EVE! TI!4 HISTC-RY A'ID lIPC-AET POSITTON AND 4dRECTIA4 ARE DEPOSITED

CTtlEf~r. *'~ 'lSDE"'' "~PIARI;Y FOR THE P*10HDSE OF PLOTTI!NG
CT~lE TIjF! '115 ',RIRs F p E!ACH URISERVFR, WIT MAY BF USED SITHERVISE. IF
C 'pv! TS T ESS THIr OP !nlA TCl ZEO. PRPAYS T3vPl A!!, ATP! ARE NOT
CFI!'.Ell. "PL'P MUST Sr? 3E :--!VPEP THAT' 400. IF THE ACTUAL %NMER OF
CTInFS STEPs ExcEDs N'-7p. TTWISI Cf-lSiDEPS THIS AN ERRIR. THE

C ARRAYS TlPt, 17 PT., ITO Cr')PD 1P E 03K Cf:NNO!IO BiOCK /P7 OT41 / (SE

T rV.PY: T XCC"!!'JTED E"!RGY N' ISE IRVE! S ARE TO% BE CALCULATEDO

T :1IS is"IF. FALSE C HER11TSr.
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c~D~~~'H: R3 Cf--C"!:' '!!ISE LEVEL TS ESERGY EQUIVALENT U3ITS.
C 7nISE TEYE! NEVEP *lRPS BEJl'W IT. EXA3PE: IF BACKGROUND LIE!L. -IS

-= ~~~C Pc m1, TilE!! 3=O*(2Z).E~
/C'-q/ - 1^TAT!'5 TIRTAITES InD ARRAYS RE1TI!'3 TC THE TPA-KINGI

C AP'?TT!' A:!!, AST)S 0! 1 .C?'l TTC'S. A! OP'T THE LAST TH3?E IUST HATE
tS'ECTFli0 V11LS WHE1 IIHISI IS CALLED. -HE 'LS? THR!ve ARE

C C1717*'Irrf 3Y ?IH'rl (?lTX'", XSDST, ENERGY). ALL. V1911I.ES 1RE
C 'A
C '.SP?'Fi 'IIIS PP7FTts r IS UER4TED Ir SMIFPVUTINE PREPS AND IS THlE

C R'F'I~'AvCE nlnrI! F'7 pHE -,"IP CPAFT TYPE If THE CU1PEST FLIGHT
C RFx,-4 a!IA rY ?n. TIRTSI l:'TFTP'S ASPP'3F. WHE"AER IT TS A iA3911a OR
C A *'lECFF PRCFI'E, rTISTAWCES AiE 1A~YS "EASUPED I-- FEET FR015 THE
C- iruFv -UrpUfl ;;'TIC:# ;Vll? R THE UV .UP~TD IF IT WZ I A T:VNE-.

C *C SEfl ~ IGT3l 5173 e-v T!!E NEXT TIN~ I!CRSENT, BASED
r -! T-qc! C"?!'E-T 7'47 I!CRE!Fn1* "D THF CRAv.;E IN nO!S7 !EYEII OYE THlE

S~* TF?: "Il

c f"TS -!-- ~1-TE V%. r-ECI TIE 'AST 1P)3SE !IEz DIFElCE

-C DCL TS CS-H!qF C' 3lvm_ 1 AND - D. THE SIALLER DCL, THE ECRE
C j1CC"t !9E PESII~r T4 'L ARGER THE COEPIITING TINE.

-TISC: !S7-P -nC_!niRZ Tqv TTME STE7 BY CHECKING THAT AD! IS SAALLE2
-"!An? DC E'*TS3f- SM-IiD -AD St r-PtATEP, THEN rHE -T39 STEP IsSA 3TED.
TSS- IS -S"AlY C9S 'SEV E rEE= 1.2 I'D 3. IT MUST 1OT BE LESS 03
F-11' Tr 1. TPV IFIFP TSSC, THF 71FAT.-R JUM~PS I2N OISE I.KV. &it-,
A:D -HIe PC-Riv IflIF PE5OT!."?. !:CE THAT IT iifRKS 1N
z 1~CI c-gv.r TTH DC.

r orI-: I!- z IrECE!1 T19 SECOrDS.

C S!T.LF.DTVT.LE.DlliY?
C *1*1-: TP! SlA1ETST Ak''^,wA5IE ?!,E STEP SIZE, SEC"E.3S.

D!IXTV: THE 14PIEST T.~A!IN!E STEP SIZE, SECOTDS.
C la!!: ?PE S!!AM E!S? '±LOV'.D!E REALTIOE. SECONDS.
C'"'Myt: THF IAP'E5? A! C'iAD!. SEA-lIFE. SECC5DS.

C 'E' Til G!"0AR V7'1CTTT Tr RAPT*NS PER SfCCqD WIT! WHICH THE
C 'ATP '!F TS li"WE"F ' CUAINE IT NOSE-r'P AWD BANKING 13GIElrS.
c ALI: WRAY )'F Iv TC 10 THRrEs~fli ' ELS 11 03 FOR WHICH EXCZEDEICE

±..r.. ';TIT BE CA'C"7ATF). '-!P!- AC'~hAT fqJHBER TT? LZVE7IS USED IS
c r!DTCATFD Plf "THI T' rn"4'fnr l''C/THB7J%/.
" 7Tll': FCS EACH IT 1!P T- 20 -RMERVEPS, TEE TOTAL TIMES CVII 151CH
c C0!C*?fATIlC!!S HAVv flE~r PERF-l%!3D BY TIHISI ARE ACCUSUI.&TED IN THIS

lvDAY. ?HESE TTnl:!S iT' RE -rnrRR THAN1 THE EVCEEDEXCE TIEE ABOVE
c ?qE IIWESI lURES:!'): 0 LEVFI BECA"SE T141SI CAtCUIATES A7 EXTRA 5

-C ?-T"TS RE'wT THE 'rWEST TllvS~l!D 'EiFt IS AN ATTEIPT -0 211KE SURE
C TlAT THE 70TSE IEEL i-3S !:CT CO3E UP AG41-1.
c !S!)ST; !PRAY VF "P? TO ' O THP!SHOID LEVELS AND '1? TO 20 ORYRERS,
C Cr-1lINIT G THE 7HPvSH0 *'VEf EXCEEDFNCE TINES FORE EACH OBSERVER 11

CF'E'ny: AN ARRAY POP 'P?20 OBSERVF.PS TN WHICH THRE VOISt EVERal
R7STIE lCVSST TPPESHOLD LEVEL IS ACCUMUL "ED IF LENRGY IS .TRUZ.

Cf~q" THRl'E F AOVE) - ?'TE PRSq!!.T TN ENERGY AFTER THE TIHISI CALL APE
ByCTlE 'CCI!V!ATED ENREE' 7 %!U2IELwVL' S Fng EACH OB'SERVER FOR THIS ONE

C r'Tyq. NCTE T~tT EFER4Y TS SF? v0 ZERC 4T TUE START Of EACH TIHISIii C /p 1 'TB'/ 11. THS IS At'PXY If NPIP IS POSITIVE (SEEfTHBlOK/)
9 K: !!NFRCP PC"TS T3 THE TIME IIISTrtT:
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C TGPT: TGPI (02,20) CONTA'.NS FOR UP TO 00 POINTS AND "P TO 20
C CRSE VRS Tile SOUND ARRIVAL TIMES IN SECONDS. THE EXTRA TWO WORDS
C A3CV. '4O) ARE PROVIDED FOR PLOT SCALING PAPArETERS.
C 31P,: NLPT.(02,'0, COINTkINIS FfR UP TO 400 POINTS AND UP TO 20
C ^'BSEIRVERS TIE A-VEIGlTEU NOISE !V.VFTS IN DB. CORRESPONDING TO THE
C SC'UND ARRIVAL TIMES 13 TGPL.
C COORD: COORD(102,3) C.NTAINS ?OR UP TC 400 POINTS THE AIRCRAFT
c PcSrTION AN) nRTnNTATION ASSOCIATED WTTP THE CORRESPONDING. VALUES IN
(- TIPL AND hLPL. THZ .ENINGS OF THE SECOND INDEX OF THIS ARRAY ARE:

C 1-X-COORDNATE I FEE"
C 2-Y-COOPDINATE IN FEET
C I-NaLR IN RADIANS OF AIRCRAFT LONGITUDINAL AXIS WITH POSITIVE
C x-ITITS.
C TIHTSI CMMNrCkTES WITH OTHER SUBROUTINES VIA THESE COCMOTR BLOCKS:C /kT.InTT/ - SEE FUNCTION S11HROUTTUE At.
C /BTK2/ - CONTAINS mHF. DEG'INTID SPECIFICATION OF THE FlIGHT PATil.
C ARRAY FLITEP IS FILLED BY SUBROUTINE OvRTiv

C /VECRlK/ - CO NTAINS VARIOUS VECTORS.
C VA POINTS FRON THE FIXED COORDINATE ORIGIN TO THE AIRPLANE.
C VhLPHA, VDETA, VGAMMA ARE qNIT VECTORS POINTING IN THE DIRECTIONS OF
C TH? THREE AXES OF THE COORDINATE SYSTEM FIXED WITH THE AIRPLANE.
C VD IS AN ARRAY (.F VPC'.RS, EACH VECTOR POINTING FROM THE AIRPLANE TO
C .NE OBSERVER. VEC"OR COMPONENTS APE WITH RESPECT TO THE AIRPORT
C FTX.D CO'nDINATE SYSTnr.
C VD2 TS THE SA4E AS VD, RUT VECTOR COMPONENTS ARE WITH RESPECT TO THE
C AIRPLANE FIXED COOPDT'IATE SYSTEM.
C TRERE ARE THREE RETURNS POSSIBLE FROM TIHISI. THE NOR.AL RETURNS
C CCC'IR IN 'INNS !198 A4D 50. TUlE RETURN 1 IN TINE. 5!U IS TAKEN IN
C CASE TIHISI DETEC13 AN ERRCR. THE FOLLOWING IS A LIST OF TIHES!
C ERRnR MESSAGES:
C TTIIST ERROR ,IESSAGES:
C ERRnR MESSAGES ARE I? THE F.R4AT
C EPRO" IV "IHISI: INDIC%TCR=XXX
C VHERP XXX IS A, SIG'!ED IlTEGER NUMBEP INDICATING THE KIND OF ERROR.
C IF XXX IS: TIHE rRROR IS:
C -1 ONE OF '!HE TIM? LINITS TMIN OR TMAX HAS BEEN REACHED.
C I AN ERVOR IN TH? SUBPOtUTINE OVPYAY WHICH WILL PlTNT A MORE
C FXP!,ICIT ERRC" YFSSAGE.
C TIllr MAXIMVM NIBER OF STEPS IN ONE SEGMENT (NSTEP) HAS BEE
C EXCEEPED.
C " qP'P BEINI, rRE;TEP THAN 0, TH? N'MBER OP TIME STEPS EXCEEDS
r 1VPIP.
C 2 DU:RI4G THE EGA CALCULATION, IT TS DETERMINZD THAT THE AIRCRAFT
C 'TTENPTS T^.' FTY AT A :IEOATIVE ATTITUDE.
C NT! O'T OF RPArE.
r rTS 01'rT IF R NIP.
C : NOBS '"T CF RAI-11..
C 1, CUT OF PA"':E.
C P NSTE" IS I .SS Tl .f ?-0 ')P GREATER THAN 1000,000.
C c THF VA'"ES I1 XRY AITHl ARE NOT MONTONICA.LY INCREASING.
C iO DINT<0.101 C? DINT> D)NAXT.
r DMINT<0.001 R ')M T> DIAXT.

2 2 TMAX<TMTj:. 4
C i DC<.0Ot'.
C i" TSSC<1.001

r r CI'EGA<0.001 IN "B I5
C IF ETR.K<MR KT!RAK>B .

IS. 1' ATTE.'PT 'O' F!Y ?AST TqE END OF THE DEFINED GROUND TRACK.r, I T! TS rOT EO'tAL.T. f? 1. '.R -1.
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't) NVS IS 'ITIT OF RANGEL
r21 BACYGI' (IF C-II~VCtIrED TO DP) IS GREhTER THAN ALrH1)- I

C STIMUJI) BE "C"-EP THAT E~XTENlSIVE ERROR CHECKING IS D'f1ZE ')NLY IF LCHECK
r 1S Sl'T T- . TP"E. (S7 E/THRY-OK/) .
C TIHuS! PR^GRAI STRICTOnE AtUD PROCESSING PERFORMED:
C !T'tFS I THP^'SI-H 28 (SEE J.ISTTNIGS, SECTION 5) ATI CO1FTAIN
C FIDECTFICATIC"' SThT*EMENTS. IfINES 30 THROUr*H 52 CHECK VF)tc
C *,ESCAktLEI1ES5 rF DATA S*!"LIED TO TIHISI. 'IN !TNE t7, THE PROFILE
C 'fl) THfl riP-l"'D TRACK ARE CtOMfINF.D ("CVERTAYED"), AND A SEGMENTED
r F' TI' PATHI I:, DFFTr~n. ! T!'S f' TF'ROUGH 175 PERFnRl VARIOUS
C T"'ITALT"kT1I'ZS ANDl 4NCILLAPY CALCULATICNS. LIRE qA CONTAINS LAVEL
C 801 WITCH IS A nl:I!T Tn 1WHIC4 C'3PTROT RETURNS AFTER EACH TIRIE STE.P
c VI N"5 281, 1197) . 7 BET P, ? (I TN?. 179) INCREASPS THE REAL. TIME,
C I.E., PEPF'CP:'S -"HE DISCIETE TIA!E STEP, USING All INTERNAL SUBROUTIN
C PEFIV!ED lY *INES i O0 THRATlI1 E-0. IN lINE 190, THE ;IRCRAFT

'P-SI~"I ?.N!D '"IE AIRClAF" FIXED cerRDINATE SYSTI.9 %flE DETERMINED.

C ': lrNES 'OQ THRCUrrH 231, THE MOMENTARY NOISE LEVEL AT EACH OF THE
e. rPS 0 q RV R 3 TS CALCTTNTED MAKING USE OF SUBDUTIVES .1l AND EGA.

"TS~ THA T '~in XTPCt)AF- FIXED C'1PD1114 TE SYSTERM IST BE USE.D WHEN

C CLLTZr, A! VJNE 223) . 1!' I INE 131,* THE SOUND ARRIVAL TIME 'IS

C (ICTi~'TED f")TF! X C^!ISTAI'T SPEED AF SOUND OF 112v FEET PER SECI)ND.I' 'klBF'IE ITPE!'l T (RTl
C "~P A*4 ATRCR.AFT INCIS? TIME fiIS"CRY IT IS DESIRABLE TO SPACE THE

CP"ITS rN TE TIE A'(TS C!OSEIY WHEN TI!E NOISE L.EVEY CHANGES RAPIDLT
rA%!D C-NVERSETY, T- SPACE THE POINTS SPARSEYY WHEN THE NOISE LEVEL

C CHANGES 91OWLY. T4IIS TS DCNE IN AN' EFCPT T' OBTAI'! SUFFICIENT TIME
r DR.SOTUTTOO WTTHAUltT REDTPnDA4T C.17.CUIATIONS WHEN SUCH ACCURACY IS NOT
C !F.0'IPED. THE FO!'O'VINGr APER%'TIONAT. PRINCIP!ES ARE FOLYOWED IN
C DET3R IINI'l THE f"!"!XT11 TIMEr INCREMENT DT*
r CPD)INIPT!", DC IS TIICREkSEn CR DSCREASED FOR THE NEXT TIME STEP IN
r T'ZV' RSE PROPORTT'"! T)~ TIlE I-AST 11015?. LEVEL DIV?ERENCE DL (SEE ALSO
c nrT IF /ASDSRB /).
C IF TwC St'CCES!3IVF 'IOISF LEVEL DIFFERENCES ARE VEflY SMkLL, DT IS
C D) l"l ED.
C TY :PDFR -0 I':CPEkSE "I!F DESOLITTON, AN FXTRA POINT IS CALC9LATED

f.H.T F WAY BETWFETI THlE 7REVII0US klnTI THF CURRENT TIlE IF ONE OF TWO
r C^11I)TIONS ACCRPS: (1) I~T TS EXCEPTIONAYLY LARGE,' AND (2) AN
r EXTREMI?9 TS SISPEC-~ED, I.E.. IF THE CTTPRENT AND THE PREVIOUS DL ARE

C OF I)PP STTE SIGI'S. IF ')!Tr 'OF THESE CONDITIONS OCCIRS, THE LIST
C CAt C'" AT:ED FESTITTiS ARE DISCARD)ED A"1D THE PROCEDURE IS REPEATED USING
r HkLE THE STEP ST'SE.
C DrT Ckl? 'EVER BtE IESS -;lkM DMIMIT R GREATER THAN DMAkXT.
C THIS~ DETERMIN4TICOU OF THE ttV:EXTIS TIME INCREMENT Dq' HAPPENS IN LINES

')3^ TI A'Jd 3V%
C NIKT'13 USE OF A41 IT~!qA T SUBROUTINE (ASDT, LINES r~l; THROUGH 591),
C COKO CAICULATES NOISE LEVE! EXCEEDENCE TIMES OVER THRESHOLD LEVELS
C -ISItI'! 501'!D ARRIVAL TIMES CAICJ!ATED IN LINE 231.
C pvI TINE S :rB THIt'lfWrII IU7, VARIO'US CONDITIONS ARE CHECKED AND
C DECISTONS ARE MADE RR3AqDI!'G THE DIRECTION OF TIME PROGRESSION,
C lJftISTM PrTS T'l '"'IF VARIABLE TIME INCREMENT, AND VALUES TO REMEMBER
C Frp TATFP CA! CUT ATIONS.
C TPACKIIN' BEGI'IS AT THE POII~" CIF CLC'SP.ST APPRO)ACH TO THlE FIRST
C 2DBSFRVW.P (!)CA) . THE SEIIIENT CONTAINING THIS POTIT IS CALLED THE PCA
C SEGMENT. IIIITIALT Y, A VARI.411E, 3?, IS SET TO ?, INDICATING THAT,
C S'!ATT!IG AT TIME -0 AT PCA, THE AIRCRAFT Is TRACKED IN A POSITIVE
C TTIE YlIRECTION UNTIL TSE END OF THE SEGMENT IS REACHED (POINT A).
C PVTFVAMiT PARAMETERS AT TIlTS POINT ARE STORED AND TRACKING CONTINUES
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C Am '"CA PROGRESSING IN A NEGATIVE TIME DIRECTION (JF=I) UNTIL POINT B
C IS RFACIIED. AGAIN PELVANT PARAMETERS ARE STORED, AND TRICKING'
C CONT'4FS AT A WITH TME SEGMENT AFTER THE PCA SEGM1ENT (J=1) UNTIL
(! THE !OISE LEVIT IS BELOW THE LOWEST THRESHOLD LEVEL, OVER AS MANY
(C SEGHENTS AS NECESSARY. TH,., TRACKING RETURNS TO POINT B,
C CCNTTIUING IN A NEIATIVE TIME DIRECTION AS FAR AS NECESSARY (JFw0).
C MOTE THAT, NC .MATTER WHAT THE TIME STEP SIZE, A CAT.CULITION OF NOISE
C .EV?.LS AND SOUND ARRIVAL TIMES IS ALWAYS PERFORMED AT SEGMENT
C R.UNDARIES, REDtCTFG THE CRRENT TIME STEP AS REQUIRED. THE CODE IN
C IiES 35A TC 49" IS COMPLICATED BECAUSE A NUMBER OF UNUSUAL

C CNr.TTIOVS CAN PCCR WHIC MUST BE PROPERL DEALT WIT FOR
r I'IST rCE, TRACKING MAY STOP ALREADY I.N THNG SEGENT OR THE PCk
C SnGMEINT MAY 1E THE FIRST SEGENT (TAKEOFF OR LANDIG ROLL). ALSO,
C F'nR TAKOFFS, THE IRCR FTaS N'SE Is YOI.TED IN THE POSITIVE TIME

WC DTPCTI'TN. FOR ! %NDINGS, TDE TRACKIAG PROCEDURE IS IDENTICAL, ONLC
r THE I'OSE POINTS THE OTHER WAY.
C DECA-SE THETRACKING 'IETHOD JMPS BACK AND FORTH IN TIME, THE VALUES

'!fC DEPfSITED I.N/PDOTBT/ .%RE NnT IN PROPER ORDER. IABLE TLO IUST BE
C SnRTED 1CCORDING TO MONOTONICALLY INCREASING SOU D ARRIVAL TIES

Subroutine TPLD

C C HE ST'Bq="PT.r T(.') IS "S)D TI READ USER DEFID RTEPV.ACEAELT VALUES
C D"THMP -T AXLFM'CE TLO ABE THUSED IA C NGECTG TO H CONTOUR LOOPING+ r ID TT )'":S.

Cttr) DF :CTUS AP'Y EXT~r"'Al - SUBRCUTIN|ES.
"ITln pk9 rl"E E"ITPY "T NT A"!t 'plE CA7TNG SEQUENCE IS

i "" IF" IS TH'IE r .!!' 7 S 'v"11 ' INE TO CAL" TOIRD AND IT WILL MOR .AILY

C 'rHF T"'ptT TO TO.RD Ii PROVIDED FROM DATA CARDS IN1 THE INPUT RUN DECKC '"4ERL Iq CMtE "-XT IET'IP!! PR% M TnT .RD, LCCATED AT LINE NU MBER il IN
C 'rllF SIPP U'vIrF "TSTT"', I!' S .CT' 5 , AND IT IS AlWAYS USED.
r T'IE C"'P!IT FPC4 To'FD IS THlE M DIFI D VATIIES FOR THIE VARIABI.ES TOLLOP

q-r +n" ".I, I": -A9F...D CO%01BOCK/BK/. THE VARIABLE TOtLOP IS USED
"2. T',l C T.'! CCP C! C OI; CP'TATIO..S. THE V PTABLE TOLSIG IS NO

~Subroutine TPLDT
~FUNCTION TPLDT IT,IGO,DT,TL AA,TL.ANIN,,]F,TMAX,THIN,DMINT,LDRINT)

c

C ADT - ABSOLUTE VALUE OF CT
SC DFTHMX- MAXIMUM AILOWABLI THRUST CHANGE OVER THE NEXT TIME STEP.

I lc DNINT- THE SM ALLEST ALLOWABLE TIME STEP SIZE IN SECONDS
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C DT- THE NEXT TIME INCREMENT
C IGO -ERROR RETURN
C .1? INDICATES TIMIE DIRECTICN OF PROGRESSION
C LDEINT - IS ADT LESS THAN OR EQUAL DRINT
C ITH - THE TIME LIMIT HASIT BEEN REACHED YET
C STHC- SPEED WHEN CROSSING A SEGMENT BOUNDARY
C T- TIME WHEN THX AIRCRAFT IS EXACTLY &T THE SEGMENT BOUNDARY
C TLAMAX - MOST SUBSEQUENT TIME STEP TO BE CONSIDERED IN CURRENT SSG
C TLANIN - MCST PREVIOUS TIME STEP TO BE CONSIDERED IN CURRENT SSG
C TNAX- THE LARGEST ALLCWABLE REAL-TIME IN SECCNDS

C THIN- THE SMALLEST ALLOWAELE REAL-TIRE IN SECONDS

C TPLDT - CURRENT TIME STEP (QUESTION MARK)

Subroutine TPROF

c DRL - RITTO PRE.SSURE ATITTDE CHhNGE
C D49 - DIPPEPE"CP I: HEIGHT ABCVE RUNWAY ?CR LIFTOFF- GEAPUP SEGS
c nTF CHANIE T'.: PRESST'Rr %!T>RATIO IqCREASE T4~ CTIMR GRADIENT
C DI DIFEilrNE It' PRSStURE A'TITT"DE FOR ?IFT')FP ETC

F' I TDCPAF' P'WER Tr' WEIGHT PATTI'
'r IAM I A- C'7!.'B 'PRAnTF! 1

7
c JIT - I"0tckiTE, FopM op f'PILE

N1P PPT' F *'T'%BR
C rDi PIPESS'jPE DIFFEFE!,rpE ACptiSS FIRST PROFILE SE1G3MENT
C PD2 -RDT CORRrCTED P'OP TEIP + PR1'SSURE AlT CHA'fGlS
C T!1VA - PA."Tr' T!r1PEPAT"RE CHANGE
C R'- ITRCRIFV IG'1lq
C TPRCF - SftDRrlTI!:E
C TPP"? CmPRrECTS THE STI~Fl1 AIRCRAFT TAKEOFF PERFORMWNE CHARACTER-
C ISTIrs FnR EFFECTS 0OF AIRPrRT ALTITUDE (ABOVE !R.AN SEA LEVEL) AND
C k4BTF.NT TE9lPq'ATttPF.
C TPRMF CA'' S THE St'RRlTTUE DETTA.
C TPRnr HAS ' T. NTRY PlINT AND THLP CALLING SEQUENCE IS
C CAT!, TPPC(" WA,A1,T,"', '!P)
C WJHEPE
C A2 - 4IRPORT i)RESS'JBE ALTTUDE
C Al - REFERENCP PRFSSt"RF AT TITn'E
C T' - AMBIENT mEMPEFATIR? (K)
C TI -RtE PFNC? Tt~n7PRATlRE (K)
C vP - RFPRMAqCE "PROVI!E N"IPRER
C TOV'? IS CA!.LED BY THlE SURRO'ITII!ES PRORP AND RNYRD AND MAY BE
C CAT.'FD IANY TTwFS IT)'!?IN, THE I'PP"T PHASE OF FXECUTICH.
C THE TNPTT TA' TPRI'F IS PROVIDED 13Y THE CLLING ARIUMENTS AND THE
C VARttB.?. PR'n? IN TFE LkSETED Cf)MOr RIOCK/pprOIl/.
C THEPE kRE PCI1R EXIT PETUR~1S FROM TPROF, LOCATED AT LINES NUMBERED 15
C le, 11, AF0 71 IN THIE SUBPCT'UTI!!E LISTING IN SECTIOrN S. THE RETURN
C IT t'qP Ic IS USF'I) IF THlE PPCFTYv NP'4BER IS GREATER THAN 99 AND THE
C qRTnPN AT LINE 16 IS ISED IF THE PRCFILE HAS 4OT BEEN DEFINED. THE
C RET?1Rr AT LINE 31 TS 'SRD IF TUE PROFILE IS NOT-~IN THEP PROPER FORM.
C TrHE RETftRN AT TINE 87 IS "1SELC ZTER PROFILE NP HAS BEEN MODIFIED.
C THE Ot1TP'T FROM TPPOF CONSISTS OF THE MODIFIED VALUES FOR THE NPTH
C pRnrFiLE VkRIABLE PROF.
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Subroutine VADD

SIPPOt'TT"F VADD (C.AP)

C 'zADD St'IDRn':"'IrE
C VA'Th is A VEC""R I)DITIO"~ StlPROUTINW. TWO GIVEN VECTORS ARE ADDED
C F('R'iNGr % TII? V!:fT^R.

1-z C~ 1lt'rfl OC'ES 'KC' ?ISE 1PY E'(TEPNA7 SlBRCPyTINEqS.
C 'kDD HAS ONJE E!.TRY POT'tl AND THE CA!LING SEQUENCE IS
C CAT' V.ADDT(C,A,P,)
rl WIHE'!
C C - VkDTAPLE OF DTIE!ISION? O P IORE TO RECE.IVE THE SUM C? VALUES IN A
r &m r

C -VARIABLE OF DI!IENSION2 OR v'."PE CCrT&INING VALVIES TO BE ADDED TO

n VAPTkAILE OF DI 1rrsICW OR MARE CCVTAINING VATLtES TO BE ADDED TO

C 11AD3 IS ChLIE3 BY THE SIRR ITTIIES NWASDS, STRAIT, XIINE AND THE MAINI
CPRO"t'AN NCISE1. VjDn VaIIT BF C%?TED '04Y TIMqES DTIRIN'~ EXECUTION. T

C TIIE I)!PItT DAT'h F R V'ODD IS PASSED THROUGH THE CALL.ING ARGUMENTS.
-C T"1EE IS r"NE PXIT RETf1PN' FPO" VADD AVD IS ALWAYS USED.

C 'PME f"TPUT FROM VADD IS PASSED TF'PPUGH THE CALTING ARGUMENTS.
r

Subroutine VDOT

F-NC IION VDC'T (h,B)

C VP"T - FPWlTT'nf SUBPC'TT!IF
C VDr'r RETt'RS "HE "Df)C' PRODUCT"t OF TWO GIVEN VECTIRS.
C V~nFIMS !1io" ??cE FXT'.QA7 STSIflOnTI)NES
C VDOPT 114; 0!'E EPITPv P,)tN" k"D THE CALLING SEQUENCE IS
C VD-'T (k, R)
C 'l1E1'E
C A 1 G - V.R A13 S OF D14FISION2 OR MORE
C '10'T IS CALLED BY THR SIBROITTUES VU.IG, STRAT, NF.QPNT AND CKLOOP.
C TT Qr' BE CAfLDr 'lkNY TIMES DIPINI EXRCUTION.
C THE T!!P!'T T( VD("T TS THIUGH THlE CALTTNG ARGUMENTS.
C "TIER'v IS CNE 9XI"' PEm"1PN' FPOM VDOT AND IT IS ALWAYS USED.
C "IF~ "'TPUT FRlOM VICT IS PkSSED To THE CALLING PROGRAM BY THE
C F"tNCTT9F n!A'1.

Subroutine VMAG
?f*NCTICN V*!A1 (k)

*tV'4AG FUNCTICK SIR'U"T1NE VETR

P !~A ETUP'S ! ArNV'"J1E CFT -H GIVEN ETR

C V14A1 C.AlTS THE S'JBR t T I'IE Vfl T.
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C 'Z!AAG HAS 0V ENTRPY POINT AUD THE CALLING SEQUENCE IS

r W HER:E
C 1 - VARI143TF OF D1I'E!!cION^ OR NORE
C VIAcG IS CALLE'n BY THE SIT)RvOITINES STRAIT, HB?, TWYRD, VURT, FIRST,
C YIVP"I, GRXDTE, CKICOP, '!VASES, CUPVE, AND THlE MAIN PROGRAM TlOISEl.
C 'OP TNPUT TO V!IG. IS THiE CL'IUG ARGT'MFNT.
C 'vHEPTI TS Z'EEXIT flETIR'1 FORS V'MAG AN~D IT IS ALWAYS USED.
C TUP 'MTP'1T C-P V!*A^ IS PSSED TO THE CALLING PROGRAfl BY THE ?UNCTION
C !F IE.
C

Subroutine VSCL

":3CTTN VSCI (C,F,lk
C

C ' VSC* - SUBR"'3TTNE
C vSCT M"TTIP!TIES A. IIVEN VBCTIR BY A GIVEN SCALAR.

V SCL DOqS NOT USEF ANY EXTERNAL SIBROUTINE.
C VSCT HANS 'lNE EtTRY P ITNT &ND THE CA!!IN4G SEQUENCE IS
C CALL V.%CtC.F*Ao)
C -Iqp~pr

C CA - VARIABIES OF DIMIENSIA1Z., OR MORE
C '-~"I:E
C VSCT IS CAT"ED BY "THE StIRROUTINES NWASDS, STRAIT, XLINE AND THE MAIN
C PRC--PAi '10ISE1.
C THE 1TP'IT TO~ VSC! TS PR)VTD?.D BY THE CALlING ARGUMENTS.

(7'tIERP TS ONE EXIT RETURN1 FORM VSCL AN" IT IS ALWAYS USED.
CTHlE r*UTPUIT FP ' VSCL TS PASSED THRI 'G THE CALLING ARGUMENTS.

Subroutine VSUB

S'I'CCJTI-E VSUF (C,A,9)

'7 -. 6 -~ SUP1"TINE

C VST1I; SUDBTPACTS OVE VECTIR 1 131H ANOTHER.
C "';PR D"EFS N'~r USE A~lY E~qPNA7 SURF.OTINES.

*11SUck 1145 9' E 21NTRY Pr TVT ArD 'PRE CALLING SEQUEVCE IS

C -74Er,
C CA,B VARIABLES OF DIflE!NSICN2 OR ! nRE

'S*10 TS CAT"E FT) Y THE CURVlE, FIRST, HBT, NEWPET, NWKSDS,

9"ml! T!:P"T TP VS"11 IS HDUI'RE CA~tING ARGUMB11TS.
C THERE TS ONE TXIT RETURN FRCM4 VSITB A:;D IT IS ALWAYS USED.
C THE rn'TPUTY FP' M VS!IB IS PASSED T!ROUGH THE CALLING ARGUMENTS.
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* Subroutine VTRN

S"lRPn'UTTI'? VTRI: (C,A)

17 V TP" - s"Bp'y'rirF
' TR3 TRANSFFPS A GIV!.H VECTCR DEFINIrICN TO A SPECIFIED ALTERNATE

C rIFFTTT 1".
r lPrll )FlCg NrT ttISE ANY E REPNAL S"JBOIUTINES
C T"EliF 1l (OVE RITRY T! VTRF AI'M T!17 CA!.!ING SEQIIEW' I 'S
%. CALL VTRI.W, A)

C H'F.! C.,A - VARTIB T.RS OP !)IMENS!OV-p OF MORE
'"PS" TS CM.!7EO BY THE S",F-'t'TIVES FIRST, GRADIz, NRUPNT, VWIASDS,
x* ri 101 D TP!! 1MAT! PR'YRA!! "ICTS El .

r THE I'nP"T T^ VTR'1 TS "'TWN'GH THE CAL.LING ARGUMENTS.
C ''4F~'IS CIE EXTT t?E!'TIJ rROI VTE!1 ANZD IT IS Al WAYS USED.

C: THE VTPN'IT FP11 VTPN TS PASSED THROUGH1 THE CAL71RG ARGUMENTS.

Subroutine VUNT

S"RV)tITIIE yfp.'r (CA)

r V"9T -fSi~T7

C VVT C()MP'TES THE '!NIT VPCTOR CORRESPONDING TO A GIVEN VECTOR.
C VNT "SES THE SU3HIOflTIt4E V10AG.
C VNT HXS 09E ENTRY Pt INT AND THE CAII.ING SEOUENCE IS

VtTT ALDBY TH3 SUlBP TIRIS FIR~ST, WEWPNTTRAKRD AND :L~:AD12IN.

C R WIT ZERn

C THE M V IT I PASSEDT THROUCH THE INARGMETS.

nrA VAP70p v TrT'fllPCY) " HC

7 7 - EF:ISID?~"PTCP- TO "'VIT )TS Cf"VERTV.. TO ""IT
XI -. 'METLNGPH
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C VFCTOP AVYVAY AS ET?!'t)R !1REVENTIONU
-S'IBRC1IT1!E

C' X(T I'I C^"PTITES 1'DE 'IAIAflTRS Fn~R THF STEkAIGHT LINE SE.GMENTS IN TRACK
C !uEP!'VTCI DATA. fSEE S'3t3ROU'NE HST, VARIABL.E ?ABA%.)
C fl IF UJSES THI S'!BE'CCY"I!FES 'IADD, VSCI, VTRN AND VDII.T.

XT TI HAS IVE EY'RY P)"Tgn" A'1r THlE CALLING SEQ17ENCE IS:
C -ALI. YLI'RP(XX,E!SX.XLX,--N!-'.XRI)
C w9ER"

!XX- THIR TVA.CK '1"IBERIC *15 X - THIE N-tInER ^'F THIS SEG,'v:T
C Y'TX - Tf!v: T.F111TH ^F THE SEGMNENT IN FE.ET

I MITT T"'TP VECTC'R TA!IE!?T "', THE END POINT (ECT THE START POINT)
C 'F T1111 'ST SR!!"'. UNVIT IS DF DIl ENSIO113 OR !,SHE, THE FIRST TWO
C PnfSITIIHS n' !TCH CO"TAP' THE VKLUES OF THE X- XND Y-COMPOIIENTS OF
C T'E "RIT IFECT'nR.

CR - A VADTA137F Or DTiENSION" OR MORE, THE FIRST TVO POSITIONS OF
C HrIcH C"ITNr TqF X- AkND- Y-CC")RDIWATES CF THE END POINT OF THE LAST
C S'G! P"T.
C T'IE NtY SPBRnrTINE Tm USE XIINE IS TRAKRD. XTPIE IS USED IN

rrNJWNCTI'nN WITft H!!I. TO DEFI!!E IROUND TRACK GEONETRY AND MAY BE
C *5M A41Y TjINES D"IT1'V THE Iwn.'T PHASE OF F.XECUTION4.
C '1PETE Ti ')NE :X1? RETI" FPOM XINE. LCCATED AT LINE iImBER 15 IN

CTHE 'ISTING O'F THIE S tJBP;.',TINIE IN srCTICtl 5. THIS !IETURN IS ALWAYS

C THE n'TPIT FP-3 XITNE IS PlISSED THPCIGI THE CALLING ARGUMENTS. IN
C liDI"I'e' THE .XPPPRNPWEATE !ICCATIONS Ii: THE VARIABLE PAEAM IN LABELED
C CNMifN 91.OCK/TRACK/ ARE liT IA' IZEP.
C THE 'NLY PRCCESSING PEPFORMED BY XLiNE IS THE CCMPUTATICN OF THE END
C P'nIN" ?IF THE SF.GME'T SINCE THER START POINT IS IDENTICA! TO THE END

rat C PCIIT ^F THE LAST SEIMFENT.
C YS,YS - SnGNEnIT START CIORDINkTES
r XU.'Y- - COMPOIENTS OF WlITT VECTOP 4LONG THE SEGMENT
C !T X - SEGMENT '!GTHI Subroutine ZERO

VZ S1TBP."TIINE ZERC (A,10

c A- VECT-R T- BE C.!FAPF.D
r N -W"14AER PF E.'EN' VTS IN VECTOR A

C TEPr - SIBR^UTPEt
C ZEWO SETS SPECIFIED N1ENIRY LCCATIO!IS TO THE R171FERTC VALUE ZERO.
C TEFRP DnES NOT 'ISE ANlY EXTEPNAl. SUBROUTINES.
C .E~r- HAS OUE ENTRY POIT AD THE CALLING SEQUENCE IS:
cCp PIT Zp.j (h, 1)
C !Ilp
C A - 'ARYABL! np ANY DIMENSION
C r - n!INFER O'F P"STTTCnS IN A TO BE SET TO ZERO.
C T.ER IS CALLED RY THE SIBRR"TINES CLRTAL. ONPTAL, EXPOSE, PCNTRD AND
C "HP !!STY PROGRA4 NOISSI.
r TN.' ITPPUT TO 7EEC IS THROUGH mHE CALLING ARGUSENTS.
C TflEPR IS ONE EXIT REPTUR4 FROM ZERO AND IT IS ALWAYS USED.
C THE ^1ITPUT FROM ZERO IS TIIRO'JGH TB! CLtING ARGUMENTS.a
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