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INTRODUCTION

The Noise Exposure Model MOD-5 simulation computer program
is described in this volume, Volume II, of the Noise Exposure
Model MOD-5 report. Volume I* of this report contains the
Airport Analysis and User's Manual sections.

Volume I and Volume IT may be considered as independent
reports; however, an understanding of the computer program
described here (Volume II) will be difficult to obtain without
the physical descriptions and analysis presented in Volume I.

The sample airport used to illustrate Volume I, Sample
Airport 1975, is used here as an example. The sample input
deck and output is from a computer run simulating the noise
exposure around this airport. For a description of Sample
Airport 1975 see Volume I. A drawing of the airport is provided
in this volume at the close of Appendix F.

*Report No. DOT-TSC-0ST-72~5, Vol. I.



THE NEM-5 S|MULATION COMPUTER PROGRAM

PURPOSE

The NEM-5 simulation computer program calculates values
of a noise exposure index at observer grid points in the
neighborhood of an airport. Additionally, up to three con-
tours of equal noise exposure index values may be plotted.

The selected noise exposure index may be one of the
following:

NE: Noise Exposure
NEF: Noise Exposure Forecast
WECPNL: Weighted Equivalent Continuous Perceived
Noise Level
LANGUAGE/MACHINE
The NEM-5 program is written in FORTRAN-4, level H.
It is being run on the Massachusetts Institute of Technology
IBM 360/75 computer.
MODEL/EQUATIONS
The Noise Exposure Model MOD-5 and its submodels are
discussed in the Airport Analysis section of Volume I of
this report. The NEM-5 computer program compiles the sub-
models, listed below, to form a numerical simulation of the
Noise Exposure Model MOD-5.
@ Aircraft Class Model
@ Airport Model
@® Flight Model
@® Aircraft Noise Model

@® Noise Exposure Index Model

METHOD

Figure 1 is a flow chart which indicates the major NEM-5
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program loops and the subroutines in which they are developed.
The MAIN program calls subroutine READIN which reads the in-
formation pertaining to runways, ground tracks, flights and
the observer grid. If the built-in aircraft noise model is
not to be used, MAIN then calls subroutine RDNOISE to read

in the user-specified aircraft noise tables. MAIN then calls
subroutine POINTS which sets up the x- and y-coordinate

loops for the observer grid points and calls subroutine EXPNE
if NE or NEF is to be calculated or subroutine EXPWE if
WECPNL is to be calculated. Subroutine EXPWE or EXPNE sets
up the loops for runways and flights for each runway and
accumulates, at the observer grid point specified by subroutine
POINTS, the noise exposure index due to all flights and run-
ways. Upon return to MAIN, if contour plots are requested,
subroutine CALPLT is called.

The above description and Figure 1 are not intended to
be a complete description of the NEM-5 program but are simp-
lified statements of the method of operation. Detailed flow-
charts for the routines MAIN, POINTS, EXPNE and EXPWE are
contained in Appendix A. Appendix B is a commented program
listing.

SUBROUTINES

The NEM-5 program structure, as defined by the sub-
routines which comprise it, is described by the subroutine
call chart in Appendix C.

A complete list of the subroutines and a description of
each is contained in Appendix D. Each subroutine is described
in terms of its purpose, other subroutines called, input and
output.

In both the call charts and the subroutine descriptions,
certain subroutines and functions have been left out. These
are all system library subroutines and functions and the
copyrighted CALCOMP subroutines. The CALCOMP subroutines
used in this program are PLOT, PLOTS, LINE, SYMBOL, NUMBER,
SCALE, AXIS and FACTOR.

As well, there are five subroutines listed but not
described. They are AUTCNT, CRECT, CUBICS, INTPT and STRIKE.
These subroutines determine the noise exposure contours from
the values of the noise exposure index at the observer grid
points. The area contained in each contour is also computed.
Appendix F provides sample printed output. Information con-
cerning these subroutines may be obtained from Mr. Walter
Messcher of DOT-TSC at 55 Broadway, Cambridge, Massachusetts.



Finally it should be noted that there are three non-
functional dummy subroutines. They are READOU, NOMEN and
CONTR. These subroutines were intended for later expansion
of the NEM-5 program capability.

PROGRAM INPUT

The NEM-5 input is described and discussed in the User's
Manual section of Volume I. However, for completeness, a
Sample Airport 1975 input listing is contained in Appendix E.

PROGRAM OUTPUT

The NEM-5 output is described and discussed in the Air-
port Analysis section of Volume I. However, a listing of the
printed output and a three contour plot for Sample Airport
1975 is contained in Appendix F.
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MATIN

ITOM=0
WRITE
NEW
PAGE
INN=0
CALL
READIN (INDEX)
(::)——- READS
INSTRUCTION/
DATA INPUT
JEICS=0
CALL
CALPLT
CONTROLS
CALCOMP
PLOTTING
CALL
FINPLT
FINALIZES
PLOTTER

CALL
CALPLT

CONTROLS
CALCOMP
PLOTTING




MAIN (CONT,)

PTINFG=
TRUE?

NOISFG=
FALSE?

CALL
READOU

=

DUMMY
SUBROUTINE

CALL
RDNOIS

READS
NOISE
TABLES

CALL
INIPLT
NO
ITOM=1? ¥ INITIALIZES
PLOTTER
CALL '
EXTARR ITOM=1
SETS UP
EXTENSION
INFORMATION |eif-
CALL
DSTORE
CALCULATES
VALUES IN
XNEW
CALL
SUMRF
WRITES
SUMMARY OF
RUNWAYS &
FLIGHTS CALL
POINTS
CALCULATES
NOISE AT
GRID POINTS
GRIDFG= T
TRUE?
CALL
CONTR
_ COMPUTES
%gz:l o NOISE
CONTOURS




SUBROUTINE POINTS POINTS

WRITE
HEADING
PTGDFG= NEF VALUES
FALSE?
: IN A GRID

ARRLOC (1) =X1
RO (2)=Y1-CY ("8

:

Js=1

| )

——

I=I+1 ndl
3 JS=JS+1
* ARRLOC (I)=
RO(2) =RO(2) +CY ARRLOC(I-1)+CX
NO

RO (1)=X1-CX

‘ YES

NO

@—0 IS=IS+1 b

‘ WRITE

CALL FTTOM

CONVERTS
FEET TO
METERS

OUTPUT
RO(1) =RO(1) +CX] XUALS

RO(3)=0




suROUTINE (3

POINTS
(CONT,)

NO

YES

CALL
EXPWE

COMPUTES
WECPNL
VALUES

g

ARRLOC (IS)=
X

1

ARNV (IS ,JS)=
X

CALL
EXPNE

COMPUTES
NE AND NEF
VALUES

YRO=YRO (2)

YES

NO,

WRITE

DIAGNOSTICS

CALL
FTTOM

CONVERTS
FEET TO
METERS




SUBROUTINE

POINTS
(CONT. )

EXPNE

FLIGHT=
TP(I,J)

b

WRITE
DIAGNOSTICS




SUBROUTINE
POINTS
(C ONT. ) WEIGHT=

W(I,J)

g

ACTYPE=
TY(I,J)

!

NFL=
NFL+1

YES

NO

NO

YES

ISEG=2

WRITE
DIAGNOSTICS

CALL
HBETA

COMPUTES
EEEa— MINIMUM
DISTANCE &
ELEVATION
ANGLE

MX=IEXT(I,J) -

WRITE

DIAGNOSTICS

ISEG=
JEXT (MX) +2




SUBROUTINE
POINTS
(CONT,)

=)

IPRF=
IPR(NFL)

CALL
BNOIIN

CALCULATES
EPNDB FROM

TABLES

INPUT NOISE

CALL
ENT2

DIAGNOSTIC
SUBROUTINE

*

X—ARSIN(SINB)
*180/PI

i

¥1=N(1,I,J)+
16.67*N(3,I,J)

CALL
ENT3

DIAGNOSTIC
SUBROUTINE

CALL
BNOISE

CALCULATES
EPNDB VALUES

]

CALL
ATTENU

‘————®% CALCULATES

GROUND
ATTENUATION




SUBROUTINE
POINTS
(CONT.) v=0

!

XXX=EPNDB-
(X+Y)

!

Z=
10.*AL.OG10 (Y1)

{

XNE=XXX+2

NO
YES ‘

AXE=AXE+EXP MASG=MXS
(XLN10*XWE/10.) I
CALL
ENTS
DIAGNOSTIC
SUBROUTINE




SUBROUTINE
POINTS
(CONT. )

EXPWE

TT1=0

¢

TT2=0

]

TT3=0

g

1J=0

i

I1J=IJ+1

i

ZARR (IJ)=0

)

XNEARR (IJ)=0

g

ECPNIA (IJ)=0

]

AXEARR (IJ)=0

<>

YES

NFL=0

&

A-10




SUBROUTINE
POINTS

(CONT, ) —

XNEM=0

FLIGHT=

TP(I,J)




SUBROUTINE

POINTS
(coNT.) %)

ACTYPE=
TY(I,J)

7

NFL=NFL+1

WRITE
DIAGNOSTICS
MX=

IEXT(I,J)

YES
ISEG=2
NO

ISEG=
JEXT (MX) +2

o

A-12



IJ=0

g

IF=1IJ+1

!

XRO(I,J)=

RO(I,J)

NO

YES

CALL
FTTOM

CONVERTS
FEET TO
METERS

'

QV’

WRITE
IAGNOSTICS

CALL
HBETA

—o

COMPUTES
MINIMUM DIST.
AND ELEVATION

ANGLE

JEICS= ~\JES

99?

NO

DGLIFG= NO

FALSE?

YES

SUBROUTINE

POINTS
(CONT.)

IPRF=
IPRF (NFL)

{

X=ARSIN
(SINB) *180/PI

CALL
ENT2

g

DIAGNOSTIC
SUBROUTINE

NOPARR(1l) =
N(1,I,J)

{

NOPARR(2) =
N(2,I,J)

1

NOPARR(3) =
N(3,I,J)

y

Y1=NOPARR(1l) +
NOPARR(2) +

NOPARR (3)




SUBROUTINE 6

POINTS
CONT
( ) CALL
DGLIFG= \YES ENT3
TRUE? DIAGNOSTIC
SUBROUTINE
NO
CALL
BNOIIN
CALCULATES YES ~ NOISFG=
EPNDB FROM TRUE?
INPUT NOISE
TABLES NO
CALL
BNOISE
CALCULATES
EPNDB VALUES
CALL
ATTENU
L__. CALCULATES
GROUND
ATTENUATION

=0

)

XXX=
EPNDB- (X+Y)

o)
= MFL=NFL —8» MXSG=MXS

« 1 ]

IJ=0 XNEM=XXX F—- MXX=MX

A-14



SUBROUTINE
POINTS
(CONT., )

—

IJ=1J+1

y

VIARR(IJ)=
NOPARR (IJ)

DGLIFG=

ZARR (1J)=
10 *ALOG (Y1ARR
I,J)

'

XNEARR (IJ) =
XXX+ZARR(I,J)

i

AXEARR(IJ) =
AXEARR (IJ)+
EXP(XLN10(XNEA
RR(I,J)/10.))

CALL
ENT5W

TRUE?

DIAGNOSTIC
SUBROUTINE

IJ=0

!

—-.L IJ=IJ+1

'

XNEARR(IJ)=
0

NO

=

A~15




SUBROUTINE
POINTS
(CONT.)

IJ=0

’

IJ=I1J+1

TT1=.5*EXP
(XLN10*(ECPNLA
(1) /10.))

A-16



SUBROUTINE

POINTS
(CONT.)

TT2=.125*EXP
(XLN10*(ECPNLA
(2)+5.)/10.)

TT3=.375*EXP
(XLN10*(ECPNLA
(3)+10.)/10.)

WECPNL=10,*

TT3) +S

'

XXX=WECPNL

ALOG(TT1+TT2+ 48—

WRITE
DIAGNOSTICS
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T T T T e T T i T e sy

C NA MOD& 360 VFPSIOM P, SHAKIR DOT/TSC/ST
C MAIN PROGRAM-AIRPORT NOTSF ARATEMFNT PPOGRAM VFRSION MODS5
_COMMON/JOE2/NEFFLGyNOISFG
COMMON/RYNMF7RYNAM(10)
COMMON/FACTR /AXMAX y AXMINy AYMAX sAYMIN yDELX sDELY s AINCHX s ATNCHY 5
2 eFTPLT
COMMON/ARP/ARNV (20 425)
COMMON /7 JAE3 7 JUMD
COMMON/JOF 1 /WECPF G, CANCFL
COMMON/ERRTN/ JFICS
COMMON/ JOF /RFFLINg XCONRD(2) 3YCONRN( 2} o TITLF(12) 5 SYMFLG
COMMON/GDPAR /CX s CY o X143 Y1 gNXgMY
___COMMON/AA/TD(27917) oPT (205 17) sW (203 1N0)sTY(2N410) 3 XL ML(3,10),
1 XLMZ(3,1N)+5TO(10)45L(1M)
COMMON/NN/N{34204510) sNRW,NFT(10)
COMMON /XDATA/ZETT(1N4150) 3y THETAT (1N,150) 4PTHRTI(10,150)
1 RADI(1N,180) 4NSG(150) 4NFILGHT
T COMMON/TRNS/PT
COMMON /NMT / TNN
TCOMMNN/NERAD/FDQ] ,FPE2,NOTTT
COMMNN /0P /TN 3 VAL s APPROX 4BASFEX 9 XDE| oMY
COMMON/LOGFGT /MK GF LG CALFLGsGRIFLGSLSTFLG
___COMMON/LNGFR2/DGLOFGDGLIFGyDGL2FGsNGLIFGWPTINFG,PTTRFG 4DTOUIFG ,
1  PTGDFG,PTCAFG,PTALFG
COMMON /LOGFG3/RWAYFGsARIDFGsCONTFG
LOGICAL NFFFLG,NOT&FG )
RFAL M o
LOGICAL WFCPFG,CANCFL
LOGICAL SYMFLG )
LOARTCAL MKGFLG 4CALFLG,CSIFLGyLSIFLR
LOGICAL DGLAFG4DELIFGsNGL2FG9NGLAFG,PTINFGPTTRFGsPTOIIFG ,PTGDFG,
1 PYCOFGPTALER
LOGTFAL_QWAVFG,GRTDFGJ(ONtFG
LOGTFAL sFTRLT
C IMITIALTZATION SFCTTON
!TOM:O
1 WRITF{645197)

193 FORMAT (1H1)

~ INN=0 o B o
80 CALL READIN(TNPFYX) -
JFICS=N _
C  INDEX ~ STGNTFTCANCE
c 1 PROCES FNCOUNTERFD IN RFADING TNSTRUCTIONS/PATA
< 2 "NFWSET READ NOT TINCLUDTNG FTRET CASF TF INCLIINED
C 3 FNDRIUIM RFAD

GO TA(IAR, 20 3nA) JTNRFX
100 TF(PTINFG) CALL READOU

IF{«NOT. NDTSFG) GO TO 110
____ CALL _®DNOTS

110 CONTINUF

_IF(«NOT. CALFLG) GO TO 120
fF(1ITOM ,Fn, 1Ty GO TO 120
CALL TNIPLT
TTOM=1
120 CONTINUF

B-2



CALL FXTAPD
CALL PSTNRFE
C DRINT TARLF OF RPUINWAYS ANN FLTCHTe
B o ¥ I T 1= - T
IF(GRIDFG) FALL POINTS
IF(+NOTe COMTFG)Y GO TO Bp
TNN=TNN+]

CALL FONTR

60 TN 50

200 TFE(CALFLAY FALL CALPLT
T G0o To 1 - o
C FNDRUN RFAD--THI® SIGNALS FND OF INPUT
An0 TF(CALFLG) rALL CALPLT
IF(ITOM FR, 1) CALL FINPLT
Y JoT- R o CTT
FND
SIRROUTINF PDNNTS
C THIS SUBROUTINF RFADS SFTS OF FPNDB VS DTSTANCF CURVFS INTO MFMORY.
C FACH SFT CONSISTS OF ONF DR MORE C1RVEE CORRESPONDTING TO DIFFFRENT
C _THRUSTSs A SET 1S ASSOCIATED WITH A GIVFN AIRCRAFT TYPF NIIMBFR.
o ETNMON/LOG#G?/bGLnFG,DGLlFa.thzFe;néLapc.prNPh.ﬁitha.DTOU?E.

1 PTGDFG.PTrOFG,PTALFG
CﬁﬁvhN7stN/xx1N(Tﬁ.ani,VVTN(ln.4ni,THﬁTB(An),TKLDTR(An).TYPIN(ana
COMMON Z/INSTN/NCEGIN (4P ) 4NATYTRI4N) 4NCYTOT

LéGTFKE"ﬁGLnEE,DGET?E,BEEEFG,OGL1CE}DTINFG,prsFa,prnnrn,praopﬂ.
1 _PICOFG,PTALF~
DO 5N I=1,1n
DO 58 J=1,4n e
XXIN(I’J)='\-
S5_YYIN(I,J)=N, i _
&N CONTINUF
C_RFAD_TN NUMRFR NF_SFTS
READ{5,100) NOSETS
_10N _FOADMAT (ATY1N)
NCIIRYen
DO 500 I=1,MNSFTS .
C RFAD IN NUMBFR OF CIIRVFS FOR EACH SFT ANN ATRCRAET TYPF NIIMRER
—— RFAD(5,100) NACTP,NOTHRY
DO 400 J=1 NOTHRV
NCURVYENCHIPV+]
NATYTR(NCURV)=NACTP
~_ READI(55110) THR,TAKLD,TLILOG
110 FORMAT (BF1N,1) ~ T
THRTB(NCURV)=THR
TKLDTR (NCUPV)Y=TAKLD
TYPIN(NCURY)=TLILOG
CREAD(B 110 NOXV
REAND(55117) (X¥XIN(K4NCURV) ¢K=1,NNXY)
T READT®L117) (YVIN(K,LNCTIRVY,K=1,NOXV)
NSFGIN(NCIIDPY) =NOXY=]
4AD CONTINUFE ) T
5N0 COMTINLIE
T T NCVTAT=NCIIRV
IF(«NOTe DGLIFG) GO TO 600

B-3




]

b ———— L e o I e D e e

C PRINT THE NOISE TARLFS READ IN
WRITE({6,R01)
WRITF(6,8N2N)
DO BA0 T=14NCVTOT
WRITF(6+802) NATYTB(I)sTHRTB(I)¢TKLDTRITI) s TYPIN(T),
T UXXIN(LaT)oLmT o101« (YYIN(Ls TV sl m=1410) ST
AN2 FORMAT{1Xs1A¢F10,1,7F6e1311H DISTANCF ,10F8,1/29%,11H FPN DR,
N T10FRL.1/77) ’ - T - - = 7
ANN CONTINUF

— 801 FORMAT(120H1 TABULATIDN OF EPNDB VS DISTANCF CURVFE RFAD AY PROGRA
1M - THRUST IN PERCENT =~ TAKEOFF(0e)/LANDING(1le) - ARITH/LOG FOR X)
B020 FORMAT(120H TYPE THRUST TO/L A7LG I |
12 3 4 5 6 1 8 o 1)
6n0 CONTINUF
o RFTURN o
FND

SURROUTINE RNOTIN(TAC,HX oNFL »MXS)

e TAC ATRCRAFT TYPF NUMRFR

C  HX NISTANCE TO SFGMFNT

c NFL FLIGHT NUMBER(CUMULATIVE) o -

C MXS  SELFCTED SEGMENT NUMBFR OF FLIGHT PATH

T THIS GUBROUTINE CALCULATES EPNOB FROM INPUT NOTSE VALUES

COMMON /XDATA/ZFTI(105150) s THFTAI(10,150)sPTHRI (105150},
1 RADI(I0,1%0) 4NSG{150)yNFLGHT ~ - )
COMMON /LOGFG2/DGLOFGyDGLIFGeDGL2FGyDGL3FGsPTINFGPTTBFGyPTOUFG,
"1 PTGDFG,PTCOFG.PTALFG - I T

COMMON /NSIN/XXIN{10440) 3YYIN(10,40) 4 THRTB(40) 3 TKLDTR(40),TYPIN(40)

COMMON/TNSTN/NGEGIN (4N ) yNATYTR(40) 4yNCVTOT
COMMON /BR/RN(3) 4FL IGHT yPFN 4EPNDR
T LOGICAL DGLAFG,DGLIFG,DGL2FGyDGLAFG4PTINFG4PTTBFGyPTOUFG 4PTHDFG,
1 PTCOFG,PTALFG
T THRU=PTHRT (MX§ ¢NFL)
MTACaTAC
DO 100 T=1,NCVTOT
~ IF(NTAC .EQe NATYTB(I)) GO TO 200
10N CONTINUF
 WRITE(64110) NTAC B o L .
110 FORMAT(21H AIRCRAFT TYPE NUMBFR,110,2Xs39HNOT FOUND IN NOISE TARLF
1S READ As IMPUT)
WRITF(A,s112)
112 FORMAT(61H PROCESSING CONTINUFS WITH ZFRO NOISF ASQUMFN FOR THIS F
1ILTICHT)
XQX=0,
GO TO 400
207 IF(THRU oFQ. THRTR(I)} GO TO 25n
T=1+1
IF(NTAC .FQ. NATYTR(I)) GO TO 200
WRITE(6421N0) THRUNNTAC
210 FORMAT (16H THRUST VALUE OF yF10e4,2%,23H NOT FOUND FOR A/C TYPF,15)
WRITF(6,112)
XQX=0¢
N TO 4nn
250 NCv=1
T CALL GNFNIN(NCV,HX,,1,¥0X)
400 FONDR=XOX




IF(eNOTe DGL3IFG) GO TO 600
WRITF{6y450)
450 FORMAT(12H FROM BNOTIN)

AN A

WRITE(64487) THRUsTAC,HX s XOX sEPNDB
460 FORMAT(22H THRUsTACsHXsXQX +EPNDB/1X,5F1242)
' WRTTF(6,465) NTACsNCV
46% FORMAT(10H NTACLNCV /211n) B
6NN CONTINUF e . -
RFTURN

FNP
SURRNDUTINE GNFNTN({M, X MVAR ¢XXX) e
THTS SUBROUTINF SELFCTS THE CORRFCT NOTSE CIIRVF AND INTERPOLATFE OR
FXTRAPOLATES A v VALUE FOR A GIVFN_X_VALUFe THF X VALUFS MAY RF FT1THFR
LINFAR OR LOGARITHMIC. | o o
COMMON/NSIN/XXTIN(10,40) yYYIN(10,40) 3 THRTB(4N) 3 TKLDTB(40) 3 TYPIN(40)
COMMON/INSTN/NSEGIN{40) yNATYTR(40) oNCVTOT -
___ DIMFENSION VAR (3) _
DATA VAR/4H HX.4H PFN,4H THR/
____TE(X oNF, Ne) GO TO 4
WRITE(&y?2) VAR(MVAR)
2 FORMAY (24H GNFNTN WAS CALLED WITH ,A4,2H=0)

CALL FXTT
4 N=NSFGIN(M)
TLa=i

IR=N -
IM=TT(TL,IR)

5 XL=XXIN(IL M)

XM=XXTN{ TM,M)
XR=XXIN(IR+1,M)

10 TF(XeGTXMIGO TO 40
IR=IM=-1
IMeTT(TL,TR)

_IF(IL _«FNs TP) AN TN 1Prn
GO TA K
4n TL=_Y_M o
T IMalT(TL,.10)
_IFUIL «NEe IR) GO TO 5
100 CONTINUF T
X1=XXIN{IMyM)

X2=XXIN(TM+1 s M)
YISYYIN(IM4M)
Y2=YYIN(T™M+1,M)
IF(TYPIN(M) +EQ. Ne) GO TO 150
a=x2 /X1

A=(Y2-Y1)/ALOGIN(R)

R=Y1=A¥ALORIA(X] )
XXX=A®ALOGIN(X) +R

GO TH 200
150 A=(Y2=Y1)/(x?2-X1) _

B=Y1=A%*X1

XXX=A®X+R

—— _BLOCK DNATA

2060 CONT INUF
RETURN
FND




COMMNDN Y/ JNF 37 JUMP

COMMON /NFRAD /FPRY 4FPS2 NNTTT

COMMON /DFNOP /CONARR (3) » SsNOPARR(3)

e T e — F——_ g T

COMMON/XNEW/GIMC(3,1N,150) sUNC{3,10,150)
COMMON/ZEXTS/ZALT (40N ) s CANGLE(400) s THRUST (400) 4CURV(400)

OMMON/EXTSI/NFXT,JEXT(hnn).JRN(&ﬁn)olFT(Qﬂﬂ).MFLvMXX.MXQG

COMMON /RK /DT AG,YFS yMAYRE

COMMON /ZXX/1PRFL ,IPRP(150)

COMMON /AAZTP(2N41N) 4PT{2No1N) 4yW(201Nn)sTY(2N410)

TXLMI{3510) 4XLM2 (35104 STO(10)»SL(10)

COMMNN/RB/RN( 3) 3 FL 1GHT 4 PFN 4EPNDB

COMMON/CC/LAMADI (3) JLAMRDZ2 (3) 5 TAUT 3 TAUZ S WETGHT sACTYPF,
1DISTsSLOPF411G{3) s STNRyXDIST,GLUMP

COMMAN /NN/N(3,20,1N) yNRW,NFT (10)

COMMON /WTPFV /WFCTR ¢PFGWT(224911) oNACT

COMMON /TOOPRF /DFCTR s TOPRF(2,8) s NTOP

COMMNN /TRNS/P ]

COMMON /LN/VLN
COMMON /NCOORD /NC

COMMnN/OP/TOL’VALoAPPROXoBA%FXoXDFLsMX
DIMFNSION VT(3)sAT(3),RC(3)sRHO(3)5RB(3)sC(2)»5(3)

DIMENSTION UX(3)sVX(3),GMX{3)sXNORM(3)

RFAL MAYRF

REAL LAMRD1,LAMRD24NF4NEY14NFY2

RFAL NyNT(3)

INTFGFR PRFVYFL ,PRFVER
DATA NIMP/0y

DATA NOTTTFPSI FPED /8 44N14471/

DATA NACT/13/WFCTR/1MN0O, /oPFGWT/I.“75’400.04.825'Rﬂﬂ-9

m210”og4o’17”op0¢960.y2 7571200’-10’40 25|o7c57o9‘10.24o'

2105042659 ~10a91650910592T700=10908675409+1509~
4175, 6700/9NTOD/8/QDFCTR/1000 /sTOPRF/6333,:

50?”9’-75?.4’.169,"970 50.113'-904.4'

6_0_1”5__'_:'?660 009875 9‘927-5'.0895 '-2210 7'3'.?_81_?_"_'124.8_/_2_

TP1/3,141802774,VLN/1,F2n/
DATA NC/3/,YES/1HY/4MAYBE /1HM/

DATA CONARR/AA,38,3N 33,725,171/
DATA &/N./

e37534Nn04
~832e5y

END
SUBROUTINE KGTOLB(A,IDIM)

DIMENSION A(1)
DO 1 I=1,IDTM

A(T)I=A(T)1%#2,20461875N
RETURN

END
SURRNUTINE LRTOKG(A,IDIM)

DIMENSTION A(1)
PO 1 1=1,1IDIM

A(T)=A(T) ¥ 4RAK0D4277
RETURN _

FND
SURROUTINE MTOFT(A,IDIM)

" DIMENSION A(1)
_ D01 1=1,INIM
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01075n
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1 A(l)=A(])*3,280833323
RETURN
END

SUBROUTINE FTTAM(A,IDTM)

DIMENSINN A(1)

DO T T=1,INTM
L AT)=A(T)*.3248PNEN06

RETURN

END

SURROUTINE BOTNTS
SUBROUTINE POINTS FINDS THE NE AT THE POINTS OF A GRID,
THE GRID MUST BF COMPOSED OF A FINITE NUMBER OF
EQUALLY SPACED ABSCISSAF_AND ORDINATES.THE SPACING

NEED NOT RE THE SAME IN EACH DIRFCTION,
CX _AND CY ARF THF NUMBFR OF ABSCISSAE AND ORDINATFES,

THEY MAY RF POSTTIVF OR NFGATIVE RUT SHOULD NOT RF ZERO.
_X1 AND Y1 ARF THF STARTING VALIIES FOR X AND Yo SURSEQIUFNT
C VALUES ARE FORMFD RY TNCREMENTING BY CX AND CY.

C_NX AND NY ARF THF TOTAL NUMBER OF X AND Y VALUFS

f'\."\ﬂﬁﬁﬁ-"\

C 70 BE CONSIDFREP. R
COMMON/ARP /ARNV (20 ,25)

COMMON/JOE1/WECPFG,CANCEL
COMMDN/GDPAR/CXsCYsX1sY1oNXsNY
‘_C‘MM0N7E66F11/MK§FIG.€II?‘ET§_TF_G'E‘T?LG o

COMMON/LOGFGZ/DGLOFG.DGLIFGyDGLZFGoDGL3FGoPTINFG PTTBFGsPTOUFG,

1 PTGDFG,PTCOFG.PTALFG
COMMON/RR/RN(3) 4FL IGHT 4PFNyEPNDR

DIMENSTON ARPLNAC(20)
LOGICAL WFCPFGL,CANCFL
LOGICAL MKSFILGyCALFLG4SSTIFLGWLSTIFLNA

LOGICAL DGLNFG,4NGLIFG4DGL2FGsDGLIFG,PTINFG, PTITBFGPTOUFG 4PTGDF G,

1 PTCOFG,PTALFG
TF({«NOTs PTGDFG) GO TO 60
WRITF(As1N)
_ARRLOC(1)1=X1 e L
DO 4N =2 4NY

_40 ARRLOC({I)=ARRLOC(I-1)+CX
IF{«NOT. MKSFLG) GO TO 18

CALL FTTOM(ARRLOCINX)

18 CONTINUF
WRITF(6427) (APRLOC(T) T=1,NX)
WRITF(6y?1)

60 CONTINUE
RO(21=Y1-CY
PO 100 Je=1,NY

RO(2)1=R0O(2)+CY
RO(1)=X1=CX

DO 200 TS=1,NX
_RO{1)=RN(1)+CX
PO(?):O.
IF(WECPFG) GO _TO BNN

CALL FXPNF(MI,X)

GO TN /1N
TTRAND CALL FXPWF(DII,¥)
___R1N CONTINUF

nNNS3600
NNNn5365n0
nNNN53700
n5375n
NONS5320N
ANNK3R/EN
ANO5390Nn
nAON5395n
nNNNS4NON
54050

54100




]

ARRLOC(IS)=X

ARNV(TS,J€)=X

200 CONTINUE S -
TF(+NOTs PTGDFG) GO TO 100

——Y.ROZROL2 ) —— S — -
IF{eNOTe MKSFLGY GO TO A8

_ CALL FITOM(YRN41)
65 WRITF(6530) YR7, (APRLOC(TS) 21551 4NX )
WRITFE (7435)

{ARRLOC(18) »IS=]1 4NX)

20 FORMAT(TH X VALSs1Xs16F7.0/8Y44FTe0) _ .

25 FORMAT(16F5,1/16F8,1)
CONTINIIF

10 FORMAT { 3THI*%¥NE/WECPNL/NEF VALUIFS TN A GRID®*®//)

21 FORMAT(/RH Y VALS)
20 FORMAT(/1XeFTe0916F7e1/8X98FTel)

RFTURN

END : B
SUBROUTINE GFNFN(MOX'MVAP)XXX,
_DIMENSIOHHTYPE(ZO)’NQFGS(ZQ_1VARLLQ)
DIMENSION XX(1N,27),YY(1Nn,20)

DATA TYPF/O#) e 4¥#0ee2#1as5%1e/

DATA XX/
_]20“_:400..7ﬂ“3440ﬁ”..10000.,16000..a*n.,Zﬁﬂ..600.glnﬁﬂ.,
??onﬁnv“nanQGn"noolnnqnoQlﬁnnﬂogz*n.o200.910000.16000..
"__37*0..200..400.,1000..5“00.,7”00.g}QQPQLJﬁ*ﬂo.20933400..100"-.

42000..40n0.,10nnn.,h*n.,znh.,4nﬂ..lnnn.,zonn..aono.,s*n.,
52“0.'300”.916000.,7*00’200.930””-!16””0.,7*0.;20”.,200".’

616000.!7*000200040n960003”.'10“.'S*no9200.40o,60308009
710ﬁ..5*ﬂ..2“..4“..60..80.o100.,5*n..2n13ﬁp.-6“..80..100..
T 5N e 32000 9lN0 e s IN0N . 320004 4400N ¢ 3 2NANN G ,4%0 4 3200094004 510004,
_ 920ﬂnilﬁggp:,70ﬂoo..4*0..20ﬂ..500..10nn..bono..?ﬂoon..

15*”o.290.,500.,1000.o4000.;160”n.o35*ﬂ-/
DATA YY/129,138,

11244384110, nﬁ,lnﬂ.;°1.?5.87oq “*000]730139111 44 108.11.
298,75,86.88,804. 314740 N6y TN 9y?2%#Ney121,89,100, 385836134 7%#0Nes
311545, Sy1N0, qﬂg9Q 38776597375, 70..6*“..117 5.112 5, 105,63,
4993859245581 BR4¥Nas10765, 91020549549

5E88¢139 78aBs5%#0,5136.RB8,118, 75.105 63+ T#04+126625,1Nn75,
69569 7#0091156633950079638oT#0091086759116025+121013

7123e6390128095%0e9106e6B88,111625,

B114479117. 0791206 95#0s9104e75,10R5 59111e675:114e8B,1170,
O5#N e 1N26 5” 1068e54110,13, 112.591]4.’5*0.91 B8y2e596e88,
]11 88114 38 13113*0001 HB,POSJS 6348, 1_3 069 10..4*0-0
21”4..1n0op9q0981075 7“..5*”.,100.901.087 5 73 8,
360492540,/

C

DATA NSFGQ/£;7 245 5-4.3*2'4*4'?*qu?*49°*0/

__DATA VAR/4H HX,4H PFN,4H THR,4H 2 4H. v 4H s 4H ’
14H »OH W4H /
_2 FORMAT(22H RFNFN WAS CALLED WITH 5A4,2H=0)

IF(XeNEeNs}RO TO &
OR_EXTRAPOLATINN,TN USF THIS FN PICK TFN OR LFSS POINTS

C
Ko
C
c

_IN_THF INTERVALS

FROM A GRAPH IN SUCH A WAY THAT THE GRAPH 16 FAIRLY LINEAR
THF POINTS DEFINF,FeGe
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ann37100
AON37150
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C _ _ . L . 18750
c v 28200
C #» A8AKN
C = - 18600
cC & + N o 2005n
C = + + I 29000
C_» + R SR _ ) L 3905n
C * 4 + 3910n
C = + _ i 3916n
c = + 19200
C *******&*********&*********#&*****‘I!** X nnn192_ﬂn
c o 29300
€ THE GRAPH MAY AF LINFAR OR LOGARITHMIC IN THE ¥ DIRFCTION nAN3035n
'C RUT IS ASSUMED TO RF LINEAR IN THF Y DIRFCTION THF ARRAY nNN3940n0
C _TYPF(FUNCTION NOo) SHOULD RF 1(ONE) TO INDICATF LOG OR 0 TO ANN394EA
C INDTCATF LINFAR,2N FIINCTIONS ARE ALLOWER, n A398N0N
C THE POINT COORDIMATES OF THE TFN POINTS ARF STORFD IN THF nNN3955N
C ARRAYS XX(FN NO, POINT NOs) AND YY{FN NO, POINT NOe) «NSFGS(FN NO) nNN39600
C SHOULD CONTAIN ONE LFSS THAN THE NUMBER OF POINTS CHOSFNe. NON39650
C GENFN ITERATES ON THE QUESTION DOES X LIE IN THF RIGHT OR LEFT nNN39700
C_HALF OF THE INTFRVALS THAT HAVE NOT YFT RFEN EXCLUDFD nNN39750
C UNTIL ONLY ONF TINTFRVAL RFMATINS. 39800
WRITF{6,2) VAR(MVAPR) - o ) . 1985n
CALL FXIT 39900
4 N=NSFGS (M) o 29080
TL=1 40Nn0n
1 ReN o 40050
C FIND THF MIDDLE INTERVAL 40100
_ IM=2TTUTIL,IRY o - 40150
8 XLEXX(TL M)
XMeXX{IMeM) _ L
XRuXX({IR+14M)
C DOES X LIE IN THE RIGHT HALF S - 40350
10 IF(XeGTeXM)IGO TO 40 40400
C _REDEFINE THF RIGHTMOST INTERVAL AND FIND THE NFwW MIDDLF NNN&04LS5N
TReIM=1 40500
IM=TI(IL,1R) o 40550
C HAS THF CORRFCT INTFRVAL REFN LOCATFD nL060N
 IF(ILeFR.IRIGO TO 100 B o 40650
GO TO 5 o 4an70n
C_REDFFINE THE LEFTMOST INTERVAL TO BE THF MIDDLF nNAN&LOT5HN
C AND FIND THF NFEw MINDLF - 40800
_ 40 Tk=lM R 40R5N
IM=TT(IL,IR) T T o 40900
C_IF _THE CORRECT INTERVAL HAS NOT BEEN LOCATEN TRY AGAIN nNN&0950
IF(TLeNEL,IRIGO TO § 41n0n
100 CONYINUF 41050
C IT IS KNOWN THAT XX{TM,M) LFE X LF XX{IM+1+M) - ' '
€ 1T 15 POSSIBLF TO INTFRPOLATF RETWFFN THFSF TWO nNNL1150
'C VALUES.NOTICF THAT TF X IS,SAY,GRFATFR THAN ANV OF THF nNNG1200
C_MEMBERS OF XY GFNFN WILL AUTOMATICALLY FXTRAPOLATF nNN4125n
C SINCE THF RIGHTMOST INTFRVAL WILL BF CHOSEN FOR THE nang130n
C INTERPOLATION « 41350

XT=XX(IMyM)
X2=XX(IM+14M)

B-9



Yl=YY(IMgM)
Y2=YY( IM+]4M)
TF(TYPF (M) aFReNeIGO TO 150

B=X2/Xx1
A=(Y2-Y1)/ALOGIN(R)

R=Y]=-A#ALOGIN(X)
XXX=A%ALOGIN(X) +R
GO YO0 200

150 A=({Y2-Y1)/(x2=-X1)

Bryl-A#X1
XXX=A#X-+B
200  CONTINUF
RETURN
END
FUNCTION TI(N1,N2)

TI=FLOAT(N?~N1+1)/2.
IT=11+4N1

RETURN
END

SURROUTINE VIINT(CoA)
COMMON /NCOORD /NC

DIMENSTION C(1)4A(1)

C THIS SUBROUTINE FORMS A UNIT VFCTOR U FROM ANY VECTOR C

CALL VMAG(A,VM)
IF(VM.EQ.OQ’VM"IQ
DO 10 I=14NC
C(I)aA(I)/VM

10 CONTINUF
RFTURN

END
FUNCTYION VDNT(A,R)

COMMON /NCONRD/NC
DIMENSTION A(1),8(1)

C THIS SUBROUTINF PERFORMS THFE VFCTOR DOT PRODUCT A.B

VDOT=0e

DO 10 I=1,NC
10_VDOT=VDOT+A(1)*B(1)

RETIPN

END

SURROITINF VCROG (€ 4A4R)
COMMON /NCONPD/NC .
DIMENSION A(1)4R(1),C(1)

L _THIS SUBROUTINF PERFORMS THE VECTOR CRNOSS PRODUCTsleFe

C C=AXBe C MUST BF DTFFFRFNT FROM A OR B,
C1)=A{2)%#B(3)-A(3)#B(2)

C(2)=2A(3)*R(1)=A(1)#B(3)
C(3)mA(1)*R{2)=-A(2)*#RA(])
RETURN

END

SUBROUTINFE VADD{(CsA,R)
COMMON /NCONORD /NC

DIMFNGINN A{114R(1),C(1)

C_THIS_SUBROUTINF PFRFORMS VECTOR ADDITON AS C=A+R

DO 1N T=1,NC
— 10 CUI)=A(T)+R(T) G
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42900
_ 4295n
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SL(dy=n,

Ni{1elpJdren,
N(2679J)2D,

BN8 N(3sTsJ) =0,
GO TO 10
122 CONTINUF
123 _CONTINUF
124 CONTINUF
135 CONTINUF

136 CONTINUF
JUMP=0

TNREY =2
PETHEN
140 CONTINLIF

STORF(1ST)=ALPHA

STORF(I1ST+]1 )=
1ST=127+2

TMDEX=3

) RETURN
154 CONTINUE
155 CONTINUE

IF{«NOTs DGL3FGY GO TO 188

B WRITF(6,67NN)
11NN FORMATI4F16,R)
WRITE(6+11N0N)

ZFTTI(1s1)92FTI(241)97FTI(391)7ETT(4,y]1)

WRITF(64110Nn7)
WRITF(6,110110)

PTETI(142)92FTT(2,2)97FTI(342)47ETT(8,2)
ZFTT1(143)02FT1(243)92FTI(3+3)97ETT(443)

WRITE(6,11000)
WRITE{6,11000)

THETAT(1p1) o THETAT(142) o THETAT(193) o THETAT (194
THETAI(241) o THFETAT{242) s THETAT(293) s THETATI(2+4)

WRITE(6,11000)
_WRITE(6,11000)

THETAT(341) s THETAT(342) s THETAT{3,3) 4, THETAT(344)
THETAT (A1) s THETAT(4492) o THETAT (4493) s THETAT(444)

WRITE(6,511070)
WRITE{6,11000)

PTHRI(141)9PTHRI(192)sPTHRI(153) sPTHRI (144)
PTHRI(2+1) yPTHRI(292) 3PTHRI (253) sPTHR1 (24 4)

WRITE(6411000)
o WRITE({6411N"")

WRITF(6,11007)
WRITF (6511007

PTHRT(3+1)sPTHRI (3421 3PTHRI(3453) osPTHRI (3, 4)
PTHRI(441)4PTHRI (4321 4PTHRI(443) sPTHRI(4,4)

RADI(151)sRADT(2,1)9RADT(341)+PADRT(4,1)
RADT(142V,RADTI(252) oRADT(392)sRADT(4,42)

WRITF(641100N)
WRITE(6,11007)

RADT(143)oRADT(243)4RADT(353)4RANT(4,473)
CXeCYaX1leY1

WRITEI6,110NN)
WRITF(B4.1870N)

VAL ¢ XDFL yBASEX  APPROX
MKSFLGsHFSGFGyPTALFGPTTAFGPTINFGINDGLOFG ,DGLIFG,

2DGLEFG sDGLIFG o CALFLGySSIFLGILSIFLGSLINEFGoPTOUFG,PTGDFG,PTCOFG,

3CONTEG SYMFLG
18000 FORMAT (19L4)
WRITE(6,12000)

NUMRUN yNUMFLT sNEXTSsN(191s1)sN(25151)sN(3 4151}

12000 FORMAT(315,3F1Nn.5)

WRITF( 6411000 )

XEMI(151)oXLM2(141) o XLMY(241)9XLM2(242)4XLM1{3,1),

TIXLMI(Gy1) 9 XLM2(
WRITF LA, ANNN)
“1R8 anTiNUF

8,7)5T0(T)oSLI114TO(T191)eTY(1,1)

TF{IPHILNF 80N} RFTIIRN

TF(eNOToCANFFL)
sTNO

FMD

PFYURN

B-11
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IF(ALPHALFQ.FXTNSN(1}) GO TO 134

IF(ALPHALFN.GRID(1)) GO TO 95
IF(ALPHALFQ.CONTOR (1)) GO YO 11n

NEXTS=0
NUMRUN=0

IF{«NOTe MKSFLG) GO TO 6053

NUMFL T=n

NFLGHT =N
DGLIFG=,FALCF,

DGL2FG=,FALSF,
DGLAFG=,FALSF,

CONVRT=FALGF,
CANCFL”.FALqu

WFCPFG=,FALSF,
NEFFLG=.FALSF .

SFETPLT=eFALGF .

LSTFLG=4FALSF,

SSIFLGE.TRUF,
MKCF|.Az, TRIIF,

HFQGFGa FAL&F o
PTALFG=,TRIIE,

PTTRFG=,TRIIF,

PYINFGa,TRIIF,
DGLOFRa, TRUF,

PTOUFG=+ TRUE

PTGNFG=,TRIIF,
PTCOFG=,TRIUIF,

CONTFG=4FALSE,

NOISFG“QFALQF_._ _

ANN

JIIMP =1

_SYMF|G=,FALSF,

LINFFGu,FALSF,
CONTINUE

NO 610 J=1,4180

DO 610 T=1,10

RADT(ToJ)=n,
ZETI(19J)=n,

THFTAT(14J)2n,
PTHRI(I,J)=N,

NSG(J)=n
CLIMRA(J)=0O,

w1

NFT(T)=0
DO _608 J=1,2n

PO BNR J=1,10
TO(leVu0y

PT{TsJd)mNn,
M{TeJimn,

TY(TeJ)un,

XLM1(1,J)=0,
XLM1(2,J)=0,
XtMY(3eJ)=n,

XLMZ (19 J)=n,
XLM2(24J)=n,

XLM2 (3, J)=n,
STO( ) =0,




e . i st 4

Lee
1111 CONTINUF

STORF(I1S8T+1}=DUMMY]

TF(JUMP2,LT,9) G0 TO 11111
STORF(I§T+ 2)=NIIMMY2

STORF(IGT+31==1,
TeTalST+4

O TA 117
STORF(T1ST+2)==1,

IST=1CT+3
GO TO 111

CONTTNIIF
PROCFSS THIS CASF

INDFX=1
IF(CONVRT) AN _TO 606813

CALL MTOFT(PADT,1500)
CALL MTOFT(STONUMPUN)

CALL MTOFT(SL oNIMRIN)

CALL MTOFT(XLMY3r)
CALL MTOFTIXLMP ,an)
CALL KGTOLA(W,2NN)

6053

CONVRT =, TRIF .
CONTINUF o o

NRW=NUMRUN
JUMP=1

ISTART =1
WRITF(Ae 60NN}

&Nnnon
4nn0

FORMAT {1H1)
JOFen

TFND=TSTART+3
DO 180 TLONP=ISTART,IFND

JOF=JOF+1
IF(STORE(ILONP) oFQe=14) GO TO 4005

150
_4nns

CONT INtIF
Ke=1START+JNF=2

WRITE(6,1003) (STORE(ILOOP) s ILOOP=TISTART K )
IF(STORF(ISTART) «FQs HEADFR) WRITF(64+5050)

ISTART=K+2

4n10

IF(1S8TARTLGEL18T) GO TO 158
FOPMAT(A6,2F16,.8)
G0 TO 4nan

131

CONTINUE

ASSIGN 121 TN FRROR
GRNOUP=R
THIS IS A RFPFAT CASE WITH CFRTATN CHANGFe

DO 1311 U=1,MFLGHT
IF(CLIMRA(J)4NFeNe) GO TO 1311

1311

THETAI(24J)=0,
CONT INUF

RFAD(5,1nN2) ALPHA
STORF(IST)=ALDHA

STORF(TI&T+1)==-1,
1RT=1CT+?

TF(ALPHALFNLFLTIGHT({1)) GO TO 132

TF(ALPHALFQ,RUNWAY (1)) GO _TO 133

B-13
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CONTFG=, TR,

TFIJeFR.B4) 1ST=T1ST+2

I

111 RFAD(%,10M2) ALPHA 4DUMMYT , NlIMMY 2
__ _WRITE(6,10n3) ALPHA,DUMMY] ,DUIMMY2
STORF{IST)I=ALPHA
STORF(IST+1)==-1,

ASSIGN 111 TO FRROR
GROUP=T
NO 11?2 J=854463
o awwepay
IFIALPHAGFOLPSFUDD(J))Y JIIMP2=j~653
TF(JIUMP2 NFeJ) GO TO (110511351140115417641174311R5110,120,121,122,
1123,124) 3 J1IMD 2
112 CONTINUF
1CT=e1€T+?
—____60 710 270N
113 VAL=DIIMMY]
GO TN 1111
114 XDEL=DUMMY]1
IF{eNOT., MKSFLG) GO TO 1111
CALL MTOFTIXNEL.1)
60 TO 1111
115 BASFX=DUIMMY]
IF(MOTe MKSFLG) GO TO 111
CALL MTOFT(RACFY L1
G TO 1111
116 MX=1FIX(DUMMY] Y
GO TO 1111
117 TOL=NUMMY]
GO IO 11311
118 APPROX=DUMMY1
IF(«NOT, MKSFLG) GO TO 1111
CALL MYOFT(APPROX,1)
GO TD 131 I
119 SYMFLG=,TRIIF,
6o TA 1111 o )
120 XCONRD () )=DiMMY]
XCONBD (2)=PLMMY?
LLINFFGe,TRIIF,
_ 60 TO 11N
121 YCOORD(1)=aDIMMY]
. -— _YCOQRD(2)=DIMMY?2 e
LINEFG=sTRUF,
GO T0 1111
122 RFFLIN=T,
€ __IMPLIFS RFFLECTION 1S ABOUT X AXTIS
LINFFG=eTRUIF,
G0 TO 1111
123 RPFFLIN=D,
LINFFG“;TR!'F._ I ) .
C IMPLIFS RFFIFCTION TS ARDUT Y AXYTS
60 70 1111
24 CONTTNUF
G0 Th 11N

[




"

GO_TO R6E
93 CONTTNUF
GO TO R&6
866 CONTINUE
STORE(IST+1)=DUMMYl
STORE(IST+2)==1,
IST=1ST+3
GO TO R6

c WE ARF NOW PROCFSSING THF GRID INFORMATION

95 CONTINUF
___ASSIGN 96 TO FRROR.
GRONP= K

_ ___GPIDFG”Q_TRM_F. o
96 RFAD({5+1002) ALPHA,DUMMYY
WRITE(651003) ALPHA,DUMMY]
STORF(IST)Y=ALPHA
DO 97 J=45,53
JiMP 2=
TF(ALPHALFQ.PSFIINO(.J)) JUMD2= J=44

97 _CONTINUF

STORF(TIGT+1V==1,
1STa18T+2
GO T0 2nnA
99 _Cx=DUMMYY ~
TF(«NOT. MKSFLG) GO TO 966
CALL_MTOFTICX,1)
GO T0 966
10N CY=DUMMY1
TF(«NOT. MKSFLG) GO TO 966
CALL MTOFT(CYol)
GO TO 946
101 X1=DUMMY]
IF(«NNT, MKSFLG) GO TO 966
CALL MTOFT(X1s1)
GO TO 966

CALL MTOFT(Y1s1)
GO TO 966
_103 NX=IFIX(DUMMY]})
GO TO 986
1N4 NY=1FIX({PUMMY1)
GO TN 986
105 _CONTINUF
GO TO 966
__1n6 CONTINUE
GO TO 966
96k _CONTINUF o _
STORF (16741} =DIIMMY]
STORF{IST+2)==1,
IST=18T+13
GO T0O %6 . e e
c WE ARF NOW PRNCFSSING THE CONTNURS
110 CONTINUF

B-15

IF(JUMP2,NF.J) GO TO ( 95,00,1005101,1025103+104,105,116) +JUMP?
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STORE(IST+2)==1,
18T=18T+2
GO TO 66
85 CONTINUE

C WE ARF NOW TN THF FXTFNSION SFCTION

NEXTS=NFXTS+1

ASSIAN RA TN FPRNR

GROP=B - T o " o o
C__THE FOLLOWING CARD HAS BEEN TEMPORARILY COMMENTFD
c TF(J.NF.39) GO TO 86

IF{ICOFG +FNe ") GO TO B6 o
TTF(RADI(NEXTS+1sNFLGHT)eNEoOs) ZETT(NFXTS+1,NFLGHT)=ZFTT (NFXTS 414
2NFLGHT ) /1804%#3,1415027

LOC=NFXTS+1

TF(RADT(NEXTS+1yNFLGHT) oFQe0e e ANDaMKSFLG) CALL MTOFT(ZFTI(LOC,NFLG
PHT ) 1)

IST=IRT4D
a6 T1COFGE]
_READ(551N02) ALPHA,DUMMY]
WRITF(6,1003) ALPHA,DUMMY]
STORF(1ST)=ALPHA
STORF(IST+1l)m~1,
DO 87 J=39,44 S _ )
JUMP 2= J
IF{ALPHALEQ.PSFUDO(J)) JUMP2=J-38
TF{JUMP2,NFeJ) GO TO (85,88,89590,01,92,93),J1IMP2
. _R7 CONTTNUF
T€T=1QT4+2
_IF(RADI(NFXTS+24NFLGHT)eNFEoeOo) ZFTT(NFXTS+24NFLGHT)=ZFTI (NFXTC+2,
PNFI GHT ) /1R8N %3 141R027
LNC=NFXTE+?
TF(RADT (NFXTS+24NFLGHT ) oFQe0e e AND.MKSFLG) CALL MTOFT(ZFTI(LOC NFLG
___PHTYe1) .
15000 FORMAT (61H NIIMRFR OF FXTFNSIOMS PROVIDED DOFS NOT AGRFT WITH NO. S
_ PTATFD)
IF(NFXTSoNFeNOFXTS) WRITF(64,15000)
IF(NEXTS_oNF.NOFXTS) CANCEL=.TRUE,
GO TO 200N
C EXTFNT ___ GROUND PROJECTION DISTANCF OF_ LINFAR SEGMFNT OR ANGULAR EXTENT
C IN DFGRFFS TF HELICAL SEQMFNT
88 ZETI(NEXTS+24NFLGHT ) =DIMMY]
GO TO Ré6
89 THETAT(NFXTC+2 yNFLAHT) =DUMMY] /180, %#3,1415927
c THIS WAS RFAD TN AS DFGRFES AND T NOW TN RADTANS
GN_TN RAL
90 PTHRTI(NFXTS+2 sNFLGHT)=DUMMY1
C_ PERCENTAGE THRUST OVFR EACH SFGMENT
GO TO B&S
91 RADI(NEXTS+24NFLGHT)=DUMMY1
C IF RADT = N THIS IS A LIMEAR SEGMFNT OTHFRWISE FXTENT TS IN DFGREFC
C _THE FOLLOWING CAPD D HAS REFN TEMPNORARILY COMMENTFD
C
C

TF(RADT«NF.Ns) HFSGFGz=,TRUF

GO TN RAEA
92 CONTINUF
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ICAY (GROUP)I=TCAT (GROUP Y +1
GN TO A6K

74 N(1sNUMFLT ZNUMRUN) =DUMMY 1
[CAT(GROUP)=TCAT (GROUP ) +1

C NUMBER OF DAY OPFRATIONS FOR FACH FLIGHT AND FACH RUNWAY
GO TO 666

75 IF(WFCPFG) GO TO 755
WRITE(6,10000)

10000 FORMAT(41H FVENING OPERATIONS CURRENTLY NOT ALLOWED)

WRITF(6,100Nn1)

10001 FORMAT(59H THESE FLIGHTS WILL BF IGNORFD ONLY THE DAY OPS WILL RF

~ 2RUN)

GO_TN_666

WHFN AVATLARLE CHANGF THIS SFCTIOM FOR FVFNING FLIGHTS

MAKF 75 A CONTINUF

N{2 o NUMFLT 4 NUMPUN) =DIIMMY ]

_ 755 N2 NUMFLT,NUMRUN) =DIIMMY]
GO TO 666

76 IF(WFCPFG) RO TO 766

ITFINFFFLG) GO TO 766
WRITF(6,100N2)

10002 FORMAT(32H NIGHT OPS CURRENTLY NOT ALLOWFD)
WRITFLAsINNN] )

GO TN 866

nin N

" CHANGFS WHFM AVATLARLF

i
=
( -
c N (3 sNUMFLT ,NUMRUN) =DUMMY1
_ 766 N{33NUMFLT 4NIMRUN) =DUMMYY

GO TO 666
77 _NOEXTS=IFIX(DUMMY1) o

NSG(NFLGHT ) =NOEXTS+2
GO _TO 666

78 CONTINUF
CLIMRA(NFLGHT ) =DUMMY1/180,#3,1415927
THETAT(2,NFLGHT) =CLTMRA(NFLGHT)
___ 60 Tn_ 666 o n
79 CONTIN{IF

. 2FT1(2 4 NFLGHT ) =DUMMY]

IF(.NOT. MKSFLA) GO TO 666

CALL MTOFT(ZETI(2sNFLGHT)s1)

GO TO 666
RN_CONTINUF o .

ZETT(1sNFLGHT) =DUMMY1

IF(.NOTs MKSFLG) GO TO 666

CALL MTOFT(ZFTT(14NFLGHT) 411

GO TO 666

83 CONTINUF e N N 0 A—
WRITF(64777) THFTAT(24NFLGHT) 4?7FTT{1,NFLGHT)
777 _FOPMAT(25H CLIMBA OR PRSFG] MISSTNG,2(2XsF1545%))
CANCFL=,TRIIF,
GO 70 2npn
666 CONTINUF
STORF(ICT+1)=DiMMY]
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18T=7&8T4+4

GO TOo 8

5111 STORFE(IST+1)=DUuMMY1

C

STORF(1ST+2)==1,
1ST=18T+2

FXPANETON

€ LOOP TO SFTUP FLTGHT PARAMFTFRS

65 MNIIMFL TaNUMFL T+

GO TO FRROR.(1N451,66486,96,1114131)

T 66 RFAD(551002) ALPHA,DUMMYT

NFLAHTSNELGHT4Y
NFXTS=0

ASS TGN 66 TA FPRNR
GRPOUPa4

WRITF(65,17n2) ALPHA,DUMMY1

STORF(IST)=ALPHA
STORF(IST4+1)=~1,
DO &7 J=2A,28
JUMP 2= J

TF(ALPHALFOLPSFUDO(J)Y JUMP2= =25

TF(JUMP2.NEoJ) GO TO (68469,T70s719T72+73474575976577578,79480)

7 ¢ JIIMDD
67 CONTTNUF

18T=18T+2

16n0" FORMAT(5SH NO. OF FLIGHTS PROVIDED DOESNT AGREF WITH NUMRFPSTATFN)

TFINUMFLT.NFoNOFLTS) WRITE(6,16000)
IF(NUMFLT«NF o NOFLTS)CANCEL=sTRUE o

C THE FOLLOWING CARD HAS BEEN TEMPORARILY COMMENTED

C

IF{CLIMBAGNFoe0oa ANDCHECKeFQeNs) GO

TO 83

Ke

TFIZFTI(1sNFLGHT ) eNFe0 e+ AND.CHECK.FQ
GO TN 200N

68 NUMF| T=NUMFL T+1
NFLGHT=MFLGHT+1

[168T=TCT4+?
GO TNO 66 s o
869 TPtNUMFLI,NnMRnNyal.
_ICATA(GROYPYI=ICAT(GROUPY+1 =
1ST=1cT+?
GO TO 66

<Ne) GO TO 83

c

70 TP(NUMFLI-NUMRUN)-O.
_ICAT(GROUR)=ICAT (GROUP)+1
THTIS T& & TAKFNOFF
[ST=78T+2

fOTOH 6K
T1_WINUMFLT (NUMRUN ) =DUMMY ]

72 PTUNUMFLT 4NIMRIN ) =DUMMY ]

IF NFCFSSARY CONVFRT RETWEFN FFFTLR
GO TN 666 )

PTHRI(14NFLGHT)=PT (NUMFLT » NUMRLUIN)

PTHRT (23 NFLGHT ) =PT (NUMFLT  NUMRUIN )
ICAT (GROUP )= TCAT (GROUP ) +1

AND MKSE SYSTEMe

C

—

PERCENTAGE THRUST OVER SEGMENTS 1 AND 2
GO TN kb6

73 TY(NUMFLT,NUMRUN)=DUMMY1 ~
__TYPF OF BLANF
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30 NUMRUN=NUMRUN+]
NUMFLT =N
ASSIGN &1 TN EpRNP

_.1.

GROIIP=A

_51 READ(5,1012) ALPHA,DUMMY1,DUMMY2

=TnPF(!=T+1)--1.

002 FORMAT (ARs2X3F154542X4F1545)
WRITF(6,1073) ALPHA, DUMMY1 4DUMMY 2
%TORF(I%T)!ALPHA

1

NN1 FORMAT (AGsFIN o2 ,8XF1N42)
DO 52 J=317,2%
T JUMP2ag T
IF(ALPHALEQ.PSFUDO(J)) JUMP2=J-16
TTF(JUMP2.NF4J) GO TO (53+54, BR 156957 ,584590,60,61),J1iMP2
82 CONTINUF

STORF(I&T+1)=~1.
_ IST=I&T+?
IDENTIFIFR ATHFR THAN A RUNWAY IDFNTIFIFR
TG0 To 2nA0
53 NUMRUN=NUMRIIN+1

T&T=16747
60 TO 511

Yy

54 XLMl(loNUMRHN)=DUMMY1

XLM2 (1 sNIMRUIN ) =DUMMY2 ~
ICAT(GROUP) = TCAT (GROUP ) +1

GO TO 511

58 XLM1 (2 yNUMRUN ) =DIMMY Y

XLM2 (7 yNUMBIIN Y =D MMY?
ICAT (GROUP)=TCAT (GROUP ) +1
G0 TO 513

56 XLM1(3yNUMRUN)=DUMMY]_

XLM2 (39 NUMRUN) =DUMMY?2
— GO In 511

57 STO(NUMRUN)=DUMMY1

. _ICAT(GROUP)=TCAT (GROUP}+)
GO TN &111
58 SL(NUMRUN)=DUMMY]

ICAT (GROUP)=TCAT (GROUP ) +1
—_ 60 TN 5111 & —
59 CONTINUIF

NOFLTG=TFIX(DPUMMY1 )

NFT (NIIMRIIN) =NOFL T<

ICAT(GROUP)=TCAT (GROUP }+1

C

GO TO 5111
60 CONTINUE

EXPANSTON

GO TN 511

61 CONTINUF
GO IO 81y

511 CONTINUF

__STORF (IST+1)=NIIMMY1

STORF(IST+2) =N MMY D
STOPF(16T+3)=~1,
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2030 TF(ALPHALFQ.CONTOR(1))Y GO TO 110
2040 TF(ALPHAL.EQ.RUNNFO (1)) GO TO 130
2050 IF(ALPHALEQ.RUNNFO(2)) GO TO 131

2060 TF(ALPHALEQ.RUNNFO(3)) GO TO 140
2070 IF(ALPHAL.EQ.RUNNFO(4)) GO TO 136

2080 IF(ALPHALFQ.RUNNFO(5)) GO TO 154
2090 TF(ALPHALFQ.RUNNFO(6)1) GO TO 155

TF(ALPHAL.EQ.RUNWAY (1)) GO TO 50
C 1F WF GEY HFRE THERE IS AN ERROR IN THF INITIAL IDFNTIFIFR

1003 FORMAT(1XsA652XsF15e5,2XsF15845)
TPHIL=®NN

WRITE{6+,8nNN) ALPHAGROUP
CANCFL=aTRUFs

RAND FORMAT(2&4H FATAL FRROR VARIABLE = 4A6414HCHECK CATFRORY, 13)
GO TO ERRDORG(1N451,66, 8699691110L1])

21 MKSFLG=,FALSF,

___ 60 10 10
22 MKSFLG=eTRUF,
G0 TO 10

23 PTINFGE.TRUF,
GN_ TN 10

?4 pTTBFGB.TQ“F.
GO TO 10

28 PTOUFGe,TRUF,

27 PTCOFGm, TRUF,
IF(ALPHALNF.CONTRL (R)) PTALFG=eFALSF,
GO To 10

26 NOTSFG=.TRUF,
G0 TO 1N

28 PTALFGELTRIF,
_ PTTBFG=4TRUF.

T PTINFG=.TRUF.

c

c BRANCH TO SFT UP THE REST OF THE PRINT FLAGS -
GO TN 28

a4 DOLAFGs,TRIF,
2] NALPFG=eTRIF,
30 DGLIFG=,TRUF,
_ DGLMFham FALSF .
GO Tn 10
22 CALFLG=4TRUF,
SSIFLGa, TRUF,
GO TN 10
33 CALFLG=,TRUF,
LSTFLG=aTRUF,

GO To 1N

29 _CONTINUF R T S S R o
NFFI-‘LG:.TPHF.
RO THh 1IN

3% CONTINUF
WECDFGE, TRHIF,
GO TO 1N

__36 CONTINUE e s o=

WFCPFG=,FALCF,
__60T0 10
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_1mM1

FORMAT ({12A4)

TF(ALPHAFQO,HFANFR)

1 WRITE(655080) (TITLF(I)31=1,12)

5050

FORMAT(1X412A4)

IF(ALPHALFQ.RUNNFO(4)eORe IIMPLEQLN) GO_TO 500

" 1n00

FORMAT (AG)
TF(ALPHAL,FQ,HFANFR) GO_TO 10 o

IF(ALPHA.FQ.RUNWAY (1)) GO TO SO
NO 20 J=1,14

IF (ALPHA .FO.OSFIIDO(J 1) GO TO (2142202342442542692747R929,2n,7]

2832933934428 43R) 8 )

C

C
20

PUT ERROR MESSAGFS IN HFRF FOR WHFN THERE ARF NO MATCHES
C ____A COUNTER I& KEPT UNTIL THF PROCFS& CARD 1S FNCOUNTERFN TF THE CAUNTFR

IS NOT O NF STOP BFCAUSE NFFATAL FRRORS
CONTINUFE

200

SETPLT=e TRUFe __

IF(ALPHANF.PLOTS(1)) GO TO 2000

READ(5910N2) ALPHA,DUMMY]

STORF(TST)I=ALPHA
STORF(18T+]1)=DUMMY]

STORF(I&T+2)==1,
1ST=18T+2

DO 202 J=1,°

IF(ALPHAGEQ.PLOTS(J)) GO_TO (2044205520652079208,209,210,211,212),]

202

2J

CONTINUF

300

WRITF(6,300)

204

FORMAT (56H SOME_VARIABLE USED WITH SETPLT IS MISSING OR MISSPFLLED
2)

CANCFL =, TRUF,
GO TO 20nn
SFETPY T=, TRUE,

205

RN TN 2023
DFL Xx=DUMMY1

206

GO TO 2013

. 206 DELY=PUMMYT __ L _—

207

GO TO 202
A TNCHX =DUMMY 1

208 ATNCHY =DUMMY 1

— 209

GO TO 2n13

GO TO 203
AXMAX=DUMMYY

210

GO TN 2n3
AXMIM=NMMYY

211

212 _AYMIN=DIMMY?

2n3

GN TN 202
AYMAX=DHIMMYY
GO TO 2013

CONTINUF
GO TN 10

2000

_ 2010

2020 TF(ALPHALFQ.GRID(1)) GO _TO 95

IF(ALPHALFQ.FLIGHT (1)) GO TO 65

I1COFG=N

TF(ALPHA +Fn. FXTNSN(1)) GO TO 8%
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"RFAL#8 STORF(6MNN)

REAL #8 PLOTQ(q).HEADCR.CONTRL(16)-RUNWAV(9).FL!GHT(I%),

1 FEXTNSN(6),GRID(D)4CONTOR(13),RUNNFD(6)

DATA PLOT%/&H%FTPLT.6HDFLTAX,6HDFLTAV.6HAINCHx.6HAINCHV.6HAxMAxV.6
?HAXMINV,6HAVMAXV 6HAYMTINY Y/

hATA HFAD‘D/6HTITLFF/

DATA CONTRL/6HFFFTLR y6HMKSSYR s6HPRTINP 3 6HPRTTAR,6HPRTOUT 4 6HNNTSTIN

2 6HPRTCTR yAHPRTALL » 6HNFFCAL »6HDTAGL Y y6HNTAGL? 3 6HCLOMPS (6 HCLEMPL (AH DATA1
3D IAGLA s 6HWECPNL 4 6HNFFEVAL/

DATA RUNWAY/6HRUNWAY.6HX(OORD.6HYCOHPOoGHZ(ﬁﬂRD.ﬁHTKGDPL.6HTCHDWN. DATA?

26HNMOFLTS,6H 4 6H / -

DATA FLIGHT/6HFLIGHT y6HLANDNG s 6HT AKOFF s 6HACWGHT s 6HTHRUST 4 6HACTYPF,  DATA3
 26HNDAYOP , 6HNFVNOP y 6HNNGTOP y HNOFX TS s 6HCL TMRA 4 6HPRSF 24 6HPRSF G / DATA

DATA FXTNSN/6HEXTNSNs6HEXTFNT o 6HFLFVAT s 6HTHRUST s 6HRADTLIS 5 6H /  DATA4

__ DATA GRID/BHGRIDCL » 6HDELTAX s 6HDFLTAY 46HF IRSTX 4 6HF IRSTY s 6HNONF XS 4 6H

T 2NOOFYS , 6H s 6H / NATAL

DATA CONTOR/6HCONTOR ,6HNOTSEV 46HDFLTAX s 6HF TRETX s 6HNOOFXS ,6HTOLMCF,  DATAY

" 26HYAPPRYX s 6HSYMMF T 4 6HXCOORN s BHYCONRNP  AHRXAX T € o AHPYAY T & 4 6H / PATAT

DATA RUNNFO/6HPROCES s6HRFPFAT 46HENDRUN » §HNFWSFT 5 AH «&H /  DATAR

[NTC(‘-FR FRRPAR ,GPOI’D
____ _DIMFNSION CLIMRA{1I5N) - o

DIMFNSION TCHECK(7)sTCAT(T)

EQUIVALFNCE (CONTRL{1)sPSEUDO(1) )+ (RUNWAY(1)sPSFIIDO(17) ) (FLIGHT(1 FQUIV]
2)sPSFUDO(26)) s (EXTNSN(1), PSEUDO(39)) o (GRID(1})+PSFUDO(45)) s (CONTNR( FOuIIv2
31),PSFUDO(B4) ) o (RUNNFO (1) 4PSEIIDO(6T))

THE EQUIVALFNCF 1€ SFT UP TO CUT DOWN ON RUN TIMF SFARCHING FOR A MATCH To
FACH OF THFE_ALPHARFTIC TNPUT CONTROL VARTARLFS THIS WILL ALLOW Us TO COMDARF
ONLY PARTICULAR SFCTIONS NF PSEUNN
THF FOLLOWING CARD HAS RFFN TFMDﬁPA°YLY COMMENTFD

DATA TCHFCK/N 03B p54bybeb/

PFAL N o

COMMON/XDATA/ZETI(1N180) o THFTAT (1041501 sPTHRT(1Nn4150),

1 RADI(10,157) yNSG(I150) s MFLGHT _

COMMON/GDPAR/CX 4 CY o X1 4 Y1 oNX 4 NY

COMMON/QR/TOL ¢ VAL » APPROX 3 BASEX o XDF L gMX

COMMON ZLOGFG1 /MCSFLGsCALFLGsSSIFLGLLSIFLG

_ COMMONZ/LOGFG2 /DGLOFGsDGL1IFGsDGL2FG 4 DPGLAFGsPTIMNFG4PTTBFGsPTOUFG, LNGFG2
2PTGDFGsPTCOFG 3 PTALFG
L COMMON/LOGFR3/OWAYFGRRIDFGCONTFG
COMMON/JO=/PFFL1N.XCOﬁRD(?)’YCOOQD(?).TYTLF(1?).<YMFLG
ASSIGN 121 TO FRROR )
TF{JUIMP¢NF 40 QFAD(qo1ﬂnﬂ) ALPHA
| IF(JUMPLNFE.") GO TO 2040
G OVFR ALL CNHONTRNL SFCTINN
e e IPHTL=D = : RS Gamme FAETE
16T=1
ASSIGN 1N Tn ERPNR
GROUP=2
_10 READ(S5+1000) ALPHA
WRITE(6,1073) ALPHA
_STORF(ICT)=ALPHA
STORF(I&T+1)==1,
1€T=1¢cT4+?2
r CHECK FOP TITILF
IF(ALPHAFQ.HEANFR) RFAD(S,1N11) (TITLF(T)eI=1,17)

NN NN
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__WRITF(641) ; = S

1
100

1n1

FORMAT (1H1)
WRITF(6,100)
FORMAT (36X 45 ( 1H#) )
WRITE(6,101) I s 3 :
FORMAT (36X,45H% SUMMARY OF RINWAYS AND ASSOCIATFD FLIGHTS )

WRITF(6,1Nn2)

w5

FORMAT (36X,45H*  (INCLUDING AIRCRAFT TYPE NUMBERS AND *)
WRITF(6,1013)

1n3

1n6

FORMAT (36X 45H* LANDING/TAKFOFF INFORMATION) *)
WRITF(f,100)
WRITF(6,106)
FORMAT(//118H _ FLIGHTS 1 2 4 8 6 7 R Q

1 1n m 12 17 14 18 1A 17 1R 19 2n TOATAL)Y

__ WRITF(64]07) — o -

107

FORMAT (BH PIINWAYS)
NO_5N0 TslonRW
KaNFT(T1)

DO _400_Ju1 K
XTP(J)=XDG
IF(TP(Js1) «FQe 0Os) XTP{J)uTKF _

400
120

121

NTY (1 =TY(J, 1)
_WRITE(6+120) RYNAM( 1) (XTP(J)sNTY(J) oJ=14K)
FORMAT (1H 2AB 41X 920({1XsA1,13))
WRITF(6,121) K
FORPMAT (TH4,112X 415

o MRIXF 16012200 o0

122
sAn

125,

126

FORMAT(1H )
CONTINUE
WRITF(64125)
FORMAT (113X 5H—wmm)
WRITF(64126) NFLGHT
FORMAT (107X THFLIGHT S, 14)

_RETUPN _

RETURPN
END . _ e
SHRRATINF RFAPNI]

FND o I
SURRNUTINE RFADIN(INDEX)

COMMON 7 JNF 4/ J11MD
_COMMNN/JOF 2 /NEFFLG 4NOT eFG
COMMNN /JNF 1 /WECPFG 4 CANCFL
COMMONlangP(ZO.IQ).PT(Zﬁ-lgjLW(ZO.ln)oTY(ghoIO).XLMlli.lﬁ)vXLM?(?
29 10),STO(1N) 4SLL1DY

COMMON/NN/N(3320510) sNRWoNFT (10}

COMMON/FACTR/AXMAX s AXMIN s AYMAX s AYMTN 4 DFLX 9 DFLY s ATNCHX o ATNCHY o
2SFETPLT -
LOGICAL NEFFLG,NOTSFG
_LNGIrAL _SFTR| T
LNGTCAL CONVRT
LOGICAL MKSFLG4PTINFG,PTTRFGPTOUFG4PTGNFG,PTCOFGPTALFGNGLAFC,

__REAL*R ALPHA,PSFUDO(72)

2DGL2FGyDRLIFG s NGLAFGyCALFLGySSIFLG,LETFLGyHFSRFG yCONTFGy SYMFL G,
ILINFFG,GRINFG s PWAYFG
LOGICAL CAMCFL WFCPFG
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1 SFYPLT o B —
COMMNN /LOGFG1/MKSFLGsCALFLG SSIFLGHLSTFLG
_LNOGICAL SFTPLT
DIMFNSIOM DATA(1024)
LOGICAL MKSFLGCALFLGySSTFLGsLSIFLG
CALL PLOTS(PATALI1N?24)
_IF(SFYPLT) GO TO 10
<Y7|'-'-11
_*___IF(LQYFLG)':VJ_E_'?’\______ i o 3 o
CALL FACTOP(&TI?F/11,)
GO TA 20
1N §T7Fe1n,
__ IF(LSIFLG) <®12F=3n, _
" CALL FACTOR(SIZF/1N,)
20 CONTINUF S
CALL PLOT(0as—114¢=3)
CALL PLOT(NepeSs~3)
RETURN
_ENTOY FrwetT . . _
CALL PLAT(Ng4Ne4709)
RETUPN
Fan
SURROUTINE NOMFN(XM,YMyXD,YD)
RFTURN
END :
SURROUTINF ATTFNU(SRoHXoFTT XXX}
C _THIS FUNCTION GIVES THF GROUND ATTENUATION AS A FUNCTION OF THF nON4BSON
"C DISTANCE TO THF OBSFRVFR AND THE FLEVATION ANGLF RFTA. NNN4LBSSN
XXX=0y i )
M=14 HLRARN
B=ARSIN(SR) 487NN
IF(ReGTeNe12NRYIGO TO 100
_T=CORT(ARS(TAN(13, ¥Ry | :
IFIFTTeFNgNe I M=15 4BRSN
CALL GFMFN{MyHY41,4VYYVY)
TEMP1=FXD(T)
_XXX=YYY/TFMD]
1nn CONTINUF
_ _RFTURN o o B
"END 4897nN
SURRNUTINF SUMPF
C THIS SUBROUTINF WRITFS THF SIIMMARY TARLF OF RUNWAYS,FLTIGHTS,AND
C AGSOCIATED _IMFORMATION
COMMON /NN/N (2420 310) sNRW4NFT (10)
COMMON/XDATA/ZFTT(10,150) , THETAT (10,1501 sPTHRT (10,150)
1 RADI(1Ir,150) 4NSG(15N) 4NFLGHYT
COMMON/AA 7TD (27517 ) 4PTI2N 1013 W (2031713 TV(20,10) X1 M1 {2,101,
1 XLM2{2517) 4 CTO(IN)sCSL(1N)
COMMNAN /RYNME /RYNAM
RFAL#8 RYNAM(1M)
- RFAL N
DIMENSTION XTP(20) NTV(D2N)
DATA XDG/1HL/ ¢ TKF/1HT/
READ(S 410NN} (PYNAM(T) T=1,417)
1000 FORMAT (17AR)
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GO TO_1111
1000 CALL QYMROL(qX]-.?qui—-?o.OGByRYNAM(I)oANG’ﬂ)

1111 _CONTINUE o
CALL PLﬂT(-AINCH—h..'Z.o-B)

_ PFTURN
FND
SUBROUTINF AXIQZ(X“oY“QRMAX'AMINthLXsPlNCHoR(DoNCH.NDFr.DFLN)
DIMFNSTON “fh(1‘

HY=,12

CINCH2ARS(ATNCH)
__ IF(AINCHeLTeNe)GO TO 5
WPcl.
___Wl=n,
RO TO 10
5 Wil=1,
W2=0,
1N _CALL PLOT(XN,YA,3) "
NUME { AMAX=AMIN) /PELX+1 .
__ ANC=CINCH/FI DAT(NUM=1)
DFLN=NFL X/ AN
___ _ANUM=AMIN-DFLX
X’n.
Y=0,
XM=0,
DO 40 I=1sNM
ANUM=ANUIM+DF X
JII=0
L TF(ARG(ANUM) /1N %% T T, LT.1.)G0 T0 2n
IT=T1+1
6O TA 25
30_thAuyM,LT.ﬂ.)II=II+1"__
ITMORF=NNFC 41
__I1=1141MORF S .
(FNTFR’FLOAT(TY)*HT
YF(W?OEQQ o)CtMTF%FCFNTEP!?.
OFF=HT/2.
_ XCuX~CENTFR=,15#y2 -
IF(XCeLToeXM)XM=XC
C=Y-(HT+.]5)*W]—OFF*N?

CALL PLOT(XH+X.VA+Y 2)

___CALL PLOTIXN4X4+41#W2,vN4Y4,1%W]1,3)
CALL PLOT(XN+X =g 1%) V“+Y~.l*w] 2
___CALL NUMHFP(x0+xr.vn+vc HT s ANIIM 0 4 4 NDFC Y
CALL PLOT(X”+X'YO+V,3)

X=X+ANC*#W1

Y=Y+ANCH*W?

_ 40 CONTINUF SR
BST=(CINCH=FLOAT (NCH)*HT) /2,
XXC=(XO+BST)#W1+(XN+XM—-OFF ) #u2
YYC=(YN4YC=HT=0OFF ) %W 1+ {YN+RET ) #1?

CALL QYMBOL(XX(,YYC..12,BCD »ONe *¥W2 4NCH)

RFTHPN
. FNR B

SURPNUITINF TNTPLT
_*chmnN/FAchfoMAx,AXMIN,AYMAX,AVMYN.DFLX.DFLYoAYN(HYQAYNCHY'
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_ IF(JeFNRe111S8Y11mY
T AT {JeFN,18)V=CAYT
TF(JeFNe185) Y=Y+,

TF(J.FO.10)YaSAY1]
KKK=()=hY/ b+
IF(JeF0eTeORsJeFRe11e0ReJeaFQe15eNReJoFN19)
X CALL NUMBFR{X+e&4sY+2e #DELY 9015 4FLOAT(KKK) 9Nes~1)
TTALL NUMBER({XsYso18+FLIGHT(JsT)s0eoNK)

GO TO 80

C WFCPNL OPFRATIONS
67 CALL SYMROL(XsY+e1340153HDAYs003)
(ALL NUMPFR (X404 9Y+e123614N(1, KK,JJ).ﬂo.ql
CALL SYMROL(XsYsels3HFVN,Nos?)
CALL NUMRFR(X+,44Y90) oNI? KKy ’J)-”ooﬂ,
CALL SYMBOL(X9Y=013501 43HNGT 9N0y3)
CALL NUMRER({ X+, Q.Y—.l‘a..'l;N(’J.KK.JJ),ﬁ-o?)
60 Tn 80
C NFF OPFRATIONQ
670 CALL SYMBOL(XsY+eD79012,3HNAY 300es3) _
CALL NUMBRER(X+e5sY+e0T9e12sN{1sKKsJJ)904s93)
CALL SYMBOL(XsY—e135012y3HNGT3Ne3) — : e
CALL NUMRFR({ X+, 5,Y—.l3..12.N(*;KKoJJ)oO.-q)
i GO YO 8O S
"0 Ihn=FLIGHT(JoT)
_ CALL SYMBOL(XsVYselB, PLANE(1+IND) 90e,418)
Y C”NTTNUF
_____X=xYFMP . 3 _
ann CONTTNU:
_CALL PLOT(XCTR*24+209Ney=3)
RFTURN
END
QHRROUTYNF PWVLFG(ATN(H)

C _THIS SUPROUTINF PLOTS_THE RUNWAY LFGFND
COMMON /R YNMF /RYNAM
COMMON[AALIRJZﬁgl”),PTLgoll“)gw(?ﬁylﬂ)9TY(?",10)v
1 XLMI{3,1M) o XLM2{3,17)4&TN(1IN)SL{TIN)

_COMMON/NN/N{3520,10) sNRWLNFT(10)
RFEAL®R RYNAM(1N)
___ CALL PLOT(AINCH+he 92e9e=3) _ _ _ _— .
CALL PLOT(?2.42443)
CALL PLOT(=2692092)
CALL PLOT(=249-2092)
CALL PLOT(299=2092)
CALL PLOT(2¢92692)
 CALL SYMBOL(=1463514705025,13HRUNWAY LFGFNDsNes13)
no 1111 T=1.NRW
SX1=XLM1(1,1)/5007,
SY1=2XLMY (2,T)/7560NA,
SX2=XLM2(157)/860NN,
SY?mXLMZ (?2,T)/78NANN,
_SALL*D”NMAXIQXIQCY19<X7|<Y?)___ﬁ
SLNPF=(CY2-eY1) /(8%X2~CX])
_ANGEATAM(SLAPF)#18N, /3414159 ]
IF(SLOPE «6GTe Ne «ANDe §Y2 oGTe SY1) GO TO 1000
_ CALL SYMROL(SX1+¢12555Y1401254e0634RYNAM(T)ANG»3)
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_ SAVF=YTQP=24%DFLY
YTOP=YTOP=2 ,¥NFLY
CALL SYMBOL(X!YTOP-4.*DFLY’-15g15HTAKFOFF(L5NDINQLQ.,lil
CALL SYMROL (X sYTOP—6e*DELY3e15915HATRCRAFT WETIGHT sNeol5)
CALL SYMROL(X42425,YTOP=64#DFLY 5415 LAME(INDFX)s00 p4)

CALL SYMBOL(X s YTOP~8e#DELY o159 14HPERCENT THRUST »06514)
CALL SYMROL(XsYTOP-1N4#DFLYye15,13HATRCRAFT TYPF40e,513)
CALL SYMROL(X s VTNP =12 %#DFLY»e154,17HNOe OF OPFRATIONS 304,17}

- —CALL SYMROL(XsYTOP=144¢%DFLYse15,17HNO. OF FYXTFNGTIONSs04s17)
TF{AMAX4L Tels) AN TO 5N
MAX=AMAY _

DN 15 K=1,MAX
IF(KeFQa2eNReKoFQuti ) YTOP=YTOP-2, .
CALL QYMHOL(X+.3.YT0P—16.*DELYo.lﬂgQHFXTENGIONoOo’Q)

L JE(KeFReRIYTAP=YTNO+2,
IF(KeGTe2)GN TN 15
CALL SYMROL(X+YTOP-184*DFLY»a15,16HPROJFCTED LENGTH 1Nes16) |
CALL QYMRGL(X+?.&;YTOP-IR.*DFLY;.lq.FTM”(INDFX)-00;6)

- CALL SYMROL(XsYTOP=210*DELY»415,20HFLEVATION ANGLE (DFG)yNes2n) |

CALL SYMROL(X.YTOP—ZZ.*DFLY;.]%.IAHPFRCFNT THRUIST e A6 914 |
__CALL qYMgﬁL(YQVTQE-Zi;fDFLY9c1synﬁHpADLUq _90ey 5}
CALL QYMRHL(X+1-.YTOP-?A.*DELYooISoFTKG(YNDFY)oO.;h)

15 CONTINUF : {

6N X=X+3¢B5=FLFEM
JJ=1
KKe0
DO 8n0 1s1,NUM
Y=SAVF =4 #DFLY |
X=X+FLFN _ _ }

- .

IFIKK oLTe NFT{JJ)) GO TO &5

ISNENNES S

KKk=n |

55 CONTTNUF
KK=K¥k+1

_IF(KKeFQe1)CALL SYMROL( XysY+4o*DELY y01556HRIUNWAY .04 56)

IF(KKeEQel)CALL NUMBFR(X+1e13Y+4e®¥DFLY3e15,FLOAT(JJ) sNes=1)
CALL SYMROL (X s Y420 #NELY 0 1536HFLIGHT 4Ne 46)
CALL NUMBER(X+1e13Y+2e%*DELY 0 154FLOAT(KK) 3Ne o=1)
_ L IF(FLIGHT(1,T).FQa10)_GO_TO 60
CALL SYMBOL(XsYsel5, THTAKEOFF 90 s s7)
_GO TO 65 . i
6N CALL SYMROL(X Y415, THLANDING 404 47)
65 K=6+INT(FLIGHT(647) ) %4
XTFMP =Y
NO RO Jmo,¥
NK==1
TF(J «FQe 16 NP, J oF0, 20n) NK=1 . |
TF(JeFNeRaNP,J,FN 17 INK=1
Y=Y=2  #DFLY o *
IF{JeFNeSeAMDJUMFCPFGRIGO TO 67
IF(J +FQs 5 «AND. NFFFLG) GO _TO 670
IF(JeFEQet)GO TN TA
_IFUJeFReTeNRJFQs11) YEY=2,#DFLY
TF(JeFNeB)NK=13 o
_ TF(JaFN,T)QAYT=Y

—— e
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C THI

10

CF1

1n

. _SURROUTIME UMAG(AXXX)

C THI

RFTURPN

FND
_SURROUTINE_VSUB(CyA,sR)
"COMMON /NCONRD /NC

DIMENSTON A{1)4B(1),C(1)

s SUBROUTINF PERFORMS VECTOR GUBTRACTION C=A-B
DO 10 T=1,NC
C(I)=A(T)=8¢(]1)

_CONTINUF
DETIIRN
FNP
CHRRONMTINF V&CL(CoF4A)
COMMON /NCNORD/MC
NDIMFMGSIOM C(1)4A(1)

S SUBROUTINE PERFORMS SCALAR MULTIPLICATION ,C= =FA

G A SCALAR AMD A,C ARE VECTORS

A s WHERFE

DO 10 I=1,NC
CUT)=F*A(T)
RFTUCN

FND

COMMON /NCOOPN /NC

DIMENSTION A1)

< FUNCTIOM FTNDS THF MAGNITUDF OF A VFCTOR A
CXXX=SORT(VDNT(ALAYY o

RFTURN -

FND

" SURROUTINF BNOTSE ( TAC,HX)
COMMON/LOGFGZ/DGLOFG,DGL]FG,DGLZFG.DGLSFG;PTINFG.PTTBFG.DTOUFGo

"1 PTGDFG.PTCOFG,PTALFG

COMMON /RR/RN (3) yFL TGHT PFN FPNDB

COMMONZRK /DTAG 3 YFE gMAYAF
DIMFNSION TOC(20) s GTO(20) 4, TOT(20),CL (20,

TIGLI2M) # TL(27) , THC(20)

LOGICAL DGL“CG,DCLlFG.DGLZFGoDGL?FG PTINFG,PTTBFGsPTOIIFGPTGDFR,
1 PTCOFG.PTALF

RFAL MAYRF

DATA TOC/10,2091.’1093.’3.!3.960'5.950'?*16.’7.97*n./.
lGTO/-400-3003*00Lgf-2¢y3oo-1qltng:,3o 28%Ne /s
?TOT/Q*IOH-.3*93..3*]00..2*93.,100.97*0./,
2CL/2.;40¢2*2.,3*4.93*6.)?*17099.,7*0 /e

AGL/~ 8."4.,3*”.'?* 20’3053*00.3c98*n./9
1TL/4?.quo;q*h?o03*]00093*h7097*00/9
l&TH(/‘ll-g1"1..?*10..1*]2c011*ﬂ./

- 2=0e
C TAC 1§ THF A/C TYPF NUMRER
e LETAC, S —
C FLIGHT=1 IMPLIFS A LANDING

TF(FLIGHT.FNe141GO TO 50
NFN=TOC(T)
COR=GTO(T)

THR=TOT(T)
GO TO 100

Y NFN=CL (1)

COR=GL (1)
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LLNSN
44100

4420nN0
44250
nANLL3NON
L42R0
44400
HHubsn
La450n
L4EEN

44650
44700
ONALLTSA
44870
4485n
L4000
44950
45000

4510n
45150
0”“45200

45300
45350

45450
L5500
NONYSREN
45600

nNNLGSK50
nONSGS 700
nNN45750n
nNNGSR00
n N4S5850
n NL4RONA
4598n0
4HNON
46050
461NN
46150
46200
4625n
46300
46250
46400
4645n0
HERNN



. _ THR=T| (1)
100 CANTINUF
M=THC(T)
C COR+GFNFNINFN,HX,1) WILL GIVF THE FPNL AT A DTSTANCE
. C HX,NEGLFCTING GROUND ATTENUATION, SHTELDTNG»+CHANGF FROM
"C THE 'ASSUMED THRIST{THR) .M 1S THE THRUST CORRECTION CIIRVF.
CALL_GENFN({NFNsHXs1,X0X)
FPNDR=XQX+CAR
C _NO THRUST CORRECTION IS MADE FOR A/C TYPE GT 7, SINCE NO
C DATA ARF AVAYLARLF
IF(14GF4B)GN TN 90N
CALL GENFN({M,PFN,2,X)
CALL GFNFN(MyTHR,3,Y)
7=X=v
——_ FPNDR=FPNDA+7 _ _
90N TF(DGLIFG) CALL FNT4(NFN,COR 7 +X0X)
_ 100N RFTUPN
FND
SURROUTINE DATA(JY B i
COMMON/AA/TP (279101 ,PT(20,10) W {20310),TY(20,10),
1XLM1(3,10) 9XLM2(3,10),STO(10),SL(10) o Eein.
COMMON/CC/LAMBDI(3)oLAMBDZ(B)oTAUl’TAUZ.WFIGHT,ACTVPFo
IDTST o SLOPE 4 LIG(3) sSINRGXDIST»GL!I IMP
RFAL LAMRDILAMRND?
JHIS_SURBROUTINF DETFRMINFS CFRTAIN QUANTITIFS PFRTAINING TO

T SR AL el TR
T

F RUNWAY GFOMFTRY FOR RIINWAY ND. JoLAMRD1 + LAMRD?2 ARF

H
WO _PPINTS ON THF RUNWAY.FLTIGHT TAKFS PLACE IN THF DIRFCTTON
A
H

'a¥alla!

LAMPD1 GT LAMRD2,WHTCH DFFINFS THF UNTT VECTOR UG.GLUMP T&
THF DISTANCF FROM LAMRD] (ALONG UG) AT WHICH THF A/C BFGINS
THE TAKE-OFF ROLL«TAUT 1S THE DISTANCF T0O TOUCHDOWN.
DO 1n M=1,3
LAMBNT (M)=XLM] (M, )
LAMBD2 (M) =XLM2(MyJ)
1N CONTINUF
CGLUMP=STO(J)
TAIN=¢cL ()
20 CALL _VSUR (1R, L AMBED2 (L AMRNT )
30 CALL VINT (UGS UG)Y
RETURN
EMD
— SUBROUTINE SLPNS(N7yACWT sDIST,IF oXXX)
C INPUT
C_ _NZ>THE AIRCRAFT TYPE (TAKFOFF IF ,LANDING IF =).
C ACHT s THE AIRCRAFT WEIGHT IN POUNDS.
C_QUTPUT

I a¥a

C  SLPDS,THE TANGFNT OF THE CLIMBOUT(OR DFSCENT )ANGLF.
C _ DIST THF ROLL DISTANCF FOR TAKFOFF,
c IF AND FRROR INDICATOR.

—_ COMMON/WTOFY/WFCTR 4 PFGWT (242411) JNACT
C INITIALIZF SLPDS FOR THF LANDING CAGF.
.____,hSPMﬂﬂﬁllﬂﬁPDELDECTR,TOPPF(ZoBLJNTOD
COMMAN /TPNG /D ] ' .
_COMMON /ILN/VI N
COMMON/Z%X/1PRFL.IPR(150) ~
LOGICAL IBNNP,RND

46550
4660N
4665n
NON4GETON
NANLETSN
nON46800

46900
nNN&G6950
47000
47050

472nn
47285n

47250
47370

nNN&T745n0

naT7500
nNAN4G755n0
4760n0
47650
NNALTTON0
ANNGT750
AONLTRON
ONNLTRTO
NANLTION
NANLTASN
48n00
48n85n
48100
48180
48200
48725n
LRANN
4838n
4BLNN
4LR42n

49050
nnnga1nn
n4915n
492nNn
nNNG925n
4930n
4935n

nN4945n

4o8En
49600

49700

P
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TOL=10,/WFCTR

C DETFRMINE IF THF ATRCRAFT TYPE IS ACCOMODATFD RY THE PROGRAM,

1E=n o

DIST=N,
XXX=TAN(DGTRD(3s))

IF(IRND(TARS(N7)+1,NACTIIGO TO 10 ~
IF=1F+1

TC PRINT THF FRROR "MESSAGF AND CHANGF THE FRROR INPICATOR,

WRITE(6,100)

10

GO TO 40
CONT INUF

C IF THIS TS A LANDING RETURN.

IF(N7.LT«01GO TO 40

IPRFL=N7-4
 C_SET_UP_THF INDEX N7 FOR THE PROPER WT-PROFILF C!RVE,
TF(NZ7+GFe11sANDsNZ+LE.12)G0 TO 30
__ IF(N74GF¢13)N2=N2=2_ o B
GFW=ACWT /WFCTR
 L1=INT(PFGWTI(1,1.N71+2,0001) S
L2=INT (PFGWT(1,2N7)+1,9999)
N IF(BND(GFW;PFGWT(Z.IcNZ)-TOL PFGWT(242sNZ)+TOL)1GO TO 20
TIF=1F+2
Li=1 . S
L2aNTOP
20 CONTINUE

"CFIND THE INDFX FOR THE TAKEOFF PROFILE CURVE.

30

IPRFL=INTIXINT(PFGWT (1415 NZ)sGFW)I+2,0) )
TPREL=MAXN (L1 4MINN (L2, TPRFL))
CONTINLE

C FIND THF TAKFOFF SLOPE "AND ROLL DTSTANCE,.

XXX=TOPRF(1,IPRFL) = _____

C 7FR0 SLOPF INDICATFS AN FRROR.

IF(XXX_oFQa Ne) GO TOQ 50

__30

0.

DIST==TOPRF (2, TPRFL) /XXX
CONTINUE
RFTHIPN

CONT INUE
IF=1F+4
WRITF(64400)

1010

GO TO 40
FORMAT (33H FRRNR- THFRF 1S _NO CHRVF FOR _A/C )

200

FORMAT (27H  ERPOR=WT TS MIT OF RANGF )
FORMAT {2nH FRROR=SLOPF 1§ 7ERN )

END
LOGICAL FUNCTINN TRAND(IV,TSyTH)

1BND=o FALSF,
IF(IV.GE.!%:AND.IV.LE.IH)IRNQﬁ:IEQE.

RETURN

END

LOGICAL FUNCTION BND(V,SeH)
BNR=,FALSF,

FNA

IF‘VIGFQ Qe ANn.V LF eHYBND=, TRU:.
RETHON

FUNCTTION NGTRN(NR)
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49750
49800
ANNLIBSN
49900

50000

noNn50100
&015n
50200
50250
503200
50350
50400
nNNS0450
50500
50550
S060N
50650
50700
nONS0750
ENRON
50850
£090n
5N95N
nON51000
n81n50
51100
51150
ANNS1200

51300

51450
8180n0
51550
21600
81650
81700
nNONS175N

NS1RSN
8190n

52000
n n5205n
52100
52120

52200
-52250"
&230N0
82420



__ _COMMON/TPNS/P1

DGTRh= (DG¥#PT) /180,
RETURN

 FUNCTION XINT(PT,Y)

END

COMMON /LN/VI N
DIMENSION PT(&)

YI=PT(4)~PT2)
IF(Y]eFNeNea)GO TO 10

XINT=(PT(3)=PT(1))#(Y=PT(2))/YI+PT(1)
RETURN

10 CONTINUF

TF(YeNFePT({2)1GO _TO 20

XINT=PT(])
RETHRN

20 CONTINUE

WRITF(6,100) Y4PT
XINT=VLN

100 FORMAT(12H INTe ERROR sF100346X92F1N,393Xs2F1043)
RFTIIPN
END i .
FUNCTTON NACM (FLJ,ACT)
NACM=TNT(STAN(ACT,Ne5=FL))
RETURN -
Fap
~ C THE SURROUTTINFS FNT2 THROUGH ENT5 THAT FOLLOW BELOW
C_ARE CALLFD TO WRITF OPTIONAL OUTPUT TO FILE NOe 1 (OUT).
C ENT2+ENT3,AND ENT5 ARF CALLED FROM FUNCTION EXPOCE,
C AND ENT4 IS CALLED FROM SUBROUTINF BNNTSE.THE FNT
~ C "SUBROUTINES ARE CALLFD ON THE CONDITION THAT -
C DIAGaYFS OR DIAG=MAYRF WHFRF YFS IS Y AND

~C MAYPE IS "M ,DTAG ORTAINS IT VALUF TN SIIRROUTINE READIN

L _WHERE THF QUESTION VFRIFICATION AT A POINT

IS POISFD

T TO THF 1ISFReTHE PURPOSF OF THFGF SURROITINFS 1§
C_SHOW THF INTERMFDIATF VALUFS& ORTAINFD 1N THE CALCULATION
C OF NE AT A CONTOUR POTNT. THESF RFSULTS ARE FSPFCIALLY

_C USEFULL TN CHECKING HAND CALCULATIONS,

SURROUTTNF FNT2(CAT,TW,PNF, IXXsFLT)
COMMON/JDE2/NEFFLG4NOISFG

COMMON/LOGFG1/MKSFLGsCALFLG2SSIFLGSLSIFLG

_ _ LOGICAL NEFFLG,NOISFG

LOGICAL MKSFLGCALFLG,SSIFLG,LSIFLG

_DIMFENSION AX(3)oRX(sL,CX(S)sDX(Q),IA(12)oIB(12)9IC(12)
DATA cEX/4HES]T /

DATA AX/GH2FNG 3 4H3FNG o 4HLENG/, BX/4HHRPR 4 4HL BPR 4

4 FOPMAT(7X,10H WEIGHT =

14HPROP o 4HEXFC 9 4H /oCX/76HTFAN G 4HTJET s 4HJFT

_ 24HFANS,4H /sDX/2HAA 4 2H A4 2H By2H C92H D4y 2H Ey
A2HPAG2HPR G 2HLD /s TA/392434342+151, T910191437/,

_ 41B/141s2, 5;?02v2;4’2;4¢3a1/01C/191 10291919443 4443,5,5/
FORMAT( /5X+413H A/C TYPF = 33A5)

21Xs16)

5 FORMAT (5Xy11H THRUST =
_6 FORMAT(6Xy12H PPOFILE =

s 13)
9A2)
1Q=CAT

C_THI3S SFCTION ADDED TO ALLOW FOR NFW AIRCRAFT TYPE NUMBFRS RFAD IN
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52400
52450
52500
R2520

52600
52650
§2700
52750
ns280n
R2R5KN
5290n
52050
53000
530560
53100
53150
53200 |

53300
53350

5345n
BE380N
53620
nONS510n
onnss%150
nnNn55200
0onns55250
nonss30n
nONES3150
nONS5400
NANSS4L5N
ANNSRENA |
nON5555n |
nNNNS560N0
NESEEN

naNS575n

nON55950
NONSENON

56100
5615n
86200
56250

WITH




——— e

€ USER-SPFCIFIFD FPNDR VALUES AT EXFCUTION TIME. IT 18 ASSUMFD THAT THE
C TRUF A/C TYPF NUMBFR TS DIGIT Y IN MUMRFRS NF FORM XYXe

TF(.NOT. NOISFGY GO TO 100

1Q=10/71N
10=MND{1N,10)
CONTTNUF ~
IF(I0 eNFe 13) GN TO &
WRITF(6s3) &SX

GO T0 9

8 1TEMP1I=T1A(IQ)
ITEMP2=TR(IN) _
1TFMPA=T1C(TIN)
- WRITE!QA‘L_AXLlIEM°1>m&!LlIFMPZLJFX(TTFMP3’
o IN=TW
IF(MKGFLC) IN=TWH.4535924,5 = _ _ i )
WRITF(644)T0 56400
1Q=PMF - S645N
WRITF (64,5110 56500
IF(FLTeFNe14)G0 TO 10 56550
IX=TXX 56600
____6Go 10 20 s - . 56650
10 1X=9 56700
20 WRITF(6,6)DX{IX) - £6750
- RETIUIRN 680N
FND _ o 86R2N
SIRRONTINF FNTA(X0,NO,DQ)
- .CQﬁMQN!LQEEﬁJ/MK§E£§4£&L£L§:S<KFEG9L*YFLG_
DIMEFNSION NQ(3)
_ REAL N Y g
LOGICAL MKSFLG,CALFLG,SSTFLGHLSIFLE
7 FORMAT (1X»17HDAY OPFRATIONS= sF7e3/1Xs1THFVYN OPFRATIONS= +F7.3/1
1X 1 7THNGT OPFRATIONS= +F7e3)
8 FORMAT(12Xs6H H =  ,16) 56950
9 FORMAT (9X,9H BFTA = oF642) 57100
_ WRITF(647) (NQ(IJ)sTJ=1,3)
10=D0O 8718N
TF(MKSFLE) TN=NOK 304R+ 05
WRITF(6,8)1IN 87200
o . _HWR!TﬁLﬁgo)XO s i §T28N
RFTIIPN 57300
) ENp ) B . ) R732N
SURROUTINE FNT&4( TFNoXCOR s XTHoXFPN)
10 FORMAT (//5X+8H CURVE s 12BHGIVES  sF6e2,6HFPNDB ) 00ns57400
16 FORMAT (5Xs19H THRPUST CORR IS oFTe2)
20 FORMAT(5X,19H CORRECTION IS oFTe2) _ .
WRITF(6,10) TFN,XEPN 57550
WRITF{Ay20V¥YCOR 876NN
HPITF(().'!(,)XTH RT765N
PETUPN 7700
FND RT720
= SUPPQ”TINF.FNT‘N(Xl;Y1o7J:1ﬂfl;AYFl!
13 FORMAT (AXs16H ATTFNUATION IS +3X9F7e2)
14  FOPMAT (7Xs14M SHIFLDING 1S +2X9FTe2)
15 FORMAT (RX,10H OPFRATIONS TS +FTe2)
17 FORMAT (/22X 7(1H*) /T7Xs16H NET EPNDB_TS vF6e2//5Xy nONS7950
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1 15H EPNDB SUBTOTAL 44X sF642) 58000

18 FORMAT(44H AXE1 WAS 0 TN ENT5+eeSURTOTALS ARF SPURTOUS ) NANS8ASA

N X1lz==x1 o o e 8100
Y1l==v] 58150
WRITF(6,13)¥1 o _ o 58200
WRITF(6,14)V1 : 58250

_ WRITF(6415)271 ey m g . . 5830n
IFIAXF1loNFoNe IGO TO 3N 5835n
___AXFlel0, o o o 58400
WRITF(6,18) 58450

30 XE1=104#ALOGI0O(AXF1) B 58600

C T WRITF(6,17)XNE1SXEL T 5855n

- RETURN e . 5860n
END 5862n

SUBROUTINE FNTSW(X14Y1sZ1sXNE1SAXEL)
DIMFNSTON XF1(3)
DIMENSTON 7113)sAXF1(3)4XNF1(3)

13 FORMAT(S5X,16H ATTENUATION 1§ 23X 3FT7,2)
.14 FORMAT(7X,14H SHIELDING IS ,3XsF7¢2)

18 FORMAT (44H AXE1 WAS 0 IN ENT54++SUBTOTALS ARF SPURIOUS ) nONS8NSA
X1==X1 810N
Yi==v1 ' e 58160

___ WRITE(6,13)%x1 o ) 58200
WRITF(6,14)Y1 ' " BB25n

WRITF(6,15) 71(1)
WRTTFl6y150) 71(2)
WRITF(6,1500) 71(3)

15 FORMAT (244 DAY OPERATIONS 16  oF7421
150 FORMAT(24H FEVN _OPFRATIONS 18 _sFTe2)
1500 FORMAT (24H  NGT NPERATTIONS [e yFTe2)

__IFUAXF1(1) oNFe Nu JOP. AXFL(2) NF. Na oORe AXE1(2) oNF. N}
1 @0 T0 an
WRITF(6,18) Y B - 58450
2N WRITF(6,35) XNF1
35_FORMAT (/15H NET EPNDR 1§ »3F1542)
DO 1600 131,13
— IF(AXF1(1)_.FQes Ns) GO TO 1600
XF1{1)=210,%AL0OGIN{AXF
160N CONTINLIF
WRITF(6,36) XF1
.26 _FORMAT (15H_FPNDR SUBTOTAL y3F1542) .
RETURN R8e0ON
_~n___£NDW“_~--_-__"_ o o o BRAZND
SURROUTINF FXPWF (DUMY 4 XX X)
COMMON/JOF? /NEFFLGSNOTSFG
COMMON/FPRIN/JFICq
u_FQMHQN4£ﬁ§EL§IﬂCL§Llﬂll§°)'UNCL3!1°’1502_
COMMON/LOGFG1/MKSFLG’CALFLG,SSIFLG’LS’FLG
— - _COMMON/LOGFG2/DGLOFGsDGLIFGsDGL2FG4DGLIFG»PTINFGPTTREGs PTOUFG,
1 PTGDFGPTCOFG,PTALFG
COMMON /DFNOP /CONARP (3) 45 )NOPARR (3}

COMMON/AA/TR (20410 ) 4PT (20,100 JW (20, 1R) s TY (20410}, ANN28700
- 1XLM1(3,10),XLM2(3,101,8STO(10),SL(10) o 28750

CONMON/FfTﬁ/ALT(hﬁO).CANGLETahaT?THﬁUET(AOO)oCUﬁV(A“O)
__goMM0N4Ex751/Nsxr,JFxTfAnn).JRw(4nn),rrr;anng,MFL.Mxx.quG
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_COMMNN /BK/DTAG,YFS sMAYRF
COMMON /TRNS/PI
COMMON /BR/RN(3) 4FLIGHT s PFN»EPNDR o
COMMON 7/CC/LAMBD1 (3) yLAMBD2(3) s TAU1 s TAU24WEIGHT»ACTYPE,
- 1IDISTSSLOPE,UG(3) »SINRXDIST»GLUMP
COMMON/NN/N(392N0310) sNRWSNFT(1N)
- COMMON/ZXX/TPRFL,IPR(150)
NIMENETON XRN (1)
DIMENSTON AXFARR(3),Y1ARR(3)sZARR(3)+FCPNLA(3) 9 XNFARR(3)
LNGICAL NFFF| GoNOISFG
_ PFAL NOPARP R
RFAL MAYRF
RFAL LAMADI,LAMBD2,N o
LOGICAL MKSFLG,CALFLG,SSTFLGSLSIFLG
LOGICAL DGLOEQLDGLlFG.DGLZFGoQGL3FG&RIjNFG.PITBFG;RIQUFGsPTGDFG;
1 PTCOFGsPTALFG
~ DATA XLN10/2.3Nn2585/
TT1=n-
TT>=0,
TT3=0,
DN 8§ 1J=1,3
7ARR(TJ) =0,
XNFARR(TJ)=0,
ECPNLA(IJ)=Nn,
& AXFAPRITJ)=N,
— TTNFL=n
MXX=0
XNEM=0,
DO 100 J=1,NRW
IF(DGLIFG) WRTITE(64.1) J
1 FORMATI(/////12%s12H RUNWAY NOe=,13/12Xe1H 412(1H*1/7)
2 FORMAT(17H FLIGHT NOe=m42Xs12/1H 512(1H*})
M=NFT(J)
NO 10N Tml M
__FLIGHT=TP(T,J} _
WEIGHT=Wi{IyJ)
__ ACTYPF=TY(T,J) S
NFL=NFL+?
IF(DGL1FG) WRITE(64+2) I

MX=TFXT(1sJ)
IF (MXeEQ.0)EO_TO 20 _
1SFG=JEXT (MX) +?2
____ G0 TO 25 _
2n 18FG=2

NO 27 1J=1,"
27 XROCIV=RO(TY
IF(MKSFLGY rALL FYTOM(XRN,3)
CWRITF(65120) (XRO(LIL)4TL=1,3),16EG,NFL

" T 26 CONTINUF
C AT THIS POINT,MX IS ZERO AND ISEG Is 2 IF THIS

C EFLISHT HAS NO EXTENSIONS.IF IT DOES HAVF SOME FXTENSIONS
C THEN MX IS THF APPROPRIATE POSITION IN THE ARRAYS IN

C COMMON/EXTS/TD LOOK FOR INFORMATION PFGARDING THF
C OF SEGMENTS ON THIS FLIGHTGIF TSFG 1S 4 THFN THF
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29000
29050
29100

nON2915n

29200

20350

29400

295NN
2955n
29600
29650

nNAYP9T750
nnn29800
29B5N
290NN
29050
30000
EItIakeT))
an10n

anz200
20250

035N
An4L0N

NnoNaANSQ0
ANN30550
non3060n
non3065n
nNNn30700



C INFORMATION FOR THF SFCOND EXTFNSION MAY BF FOUND
€ TN POSITION MX+1 OF THF ARRAYS OF COMMON /FXTS/,
CALL HBFTA(XDI%TcS!NR.DFN'MKS-BPoI%FG.NEE{“
IF(JFICR +Fn, 99) GO TO 10N
_IF(eNOT, DGL1FG) GO_TO 28 e e oz L
HBRETA DETERMINFD H{=XDIST)sSIN(BFTA) (aSINB) 4 THF PFRCENT
THRUST(=PFN)'ANQ_IﬂF_§E§M§NT USED IN CALCULATING THESE
(BMXS’U .
IPRF=IPRI{NFL) .
CALL FNT?(ACTYPFoWFIGHToPFN,IPRF.FLYGHT)
28 X=ARSIN(SINR)#IRN,/PT
N T& THF NUMRFR OF IDENTCAL OPFRATIONS
__NOPARR(1)aN(1,1,J)
NOPARR(2)eN(241,)
— e NOPAPP(%)-'\“qQIQJ) i e T
YlaNOPAnP(1)+NnDAPP(2)+NOPARP(1)
. __IFIDGLIFG) cALL FNTB(X,NOPARR,XDIST) - )
C BNOISE FINDS THF ORSERVED EPNL NFGLFCTING SHIELDING,
_C GROUND ATTENUATION ,AﬂD_gHAﬂ§§§_FQR_IDEﬂ!CAg OPERATIONS
30 IF(NOISFG) GO TO 32
CALL BNOTSE(ACTYPE ,XDIST)
GO TN 23
32 CALL RNOTIN(ACTYPF 4XDIST JNFL 4MXS )
23 CONTTINUIF
_C_THE CORRFCTINN FNR FXTRA GROUND ATTFNUATION 1&-
CALL ATTFNI(STNR JXDTST,FLIGHT 4 ¥)
C_THE _SHIFLPING TFRM 18 -
Y=Ne
C CALLING THE CORRECTED FPNL EXPOSF oWF GFT -
XXX=EPNDR=(¥+Y)
9000 CONTINUE —_ .
IFI{XXX oLTe XNEM} GO TO 9n
o MFL =NFL e
MXSG=MXS
_Mxxemx
XNFMa)X XX
_9N CONTINUF
NO 9% T Jel,2
— _YIARP(T1J)=NNDADR( T J) e
IF(Y1ARR(1J) «FQ. Ne) GO TO 95
—— ZARR(IJ)=104*ALOGIO(YIARR(TJ)) :
XNEARR{TJY=XXX+ZARR(1J)
AXEARR(IJ1=AXEAFEng)+EXP(x;N1QfL§§EA8R(IJ)IIQ:))
95 CONTINUF
IF(DGLIFG) rALL FNTSW(X;YoZARRoXNFARR.AXEAPR)
DO 96 1U=1,2
Q6 _XNFARR(IJ)=n,
1NN CONTINUF
NO 97 1.)=1,2 i e L B T
IF(AXEARP(TJ) FQa Ne) GO TO O7
ECPNLA(IJ1=1”giALQﬁ19(AXEARR(LQLL:CONARRqul_“
97 CONTINUF
— —IFUAXFARP(1) oFR, N,) GO TO 300
TT1=.%*FXP(XLN]°*(FCPNLA(I)/10-))
300 IF(AXFARR(2) oFN,s N.) GO 10 301

NN N

§ig
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nNN3aN75n
NON30RNN
ANN3IDREN

non30950
onn3lann
31050
31100
nNN3115n
21200
Nn2125n

nNN3140n
NNN3145n

nOIN3185n
31650

-N3178n

2210n
22160
227200




R

TT2=e125#EXP(XILN1O*((ECPNLA(2) + 54)7104))

an]

IF(AXFARR(3) +FNs Ne) GO TO 302
TT3=,@74*FXP(XLN]0*((FCDNLAlﬂ) + 10.1/100))

an? CONTINUF

WFCPNL=1N#ALOGIN(TTI+TT24TT3)+S

XXX =WFCPNL
IF(DGL1IFG) WRITF(6,11n) ECPNLA,XXX

110 FORMAT(/22H SURATRACTIVE CONSTANTS,RH 26635,10X 95H30e33,1NXs5H35,

111716H ECPNL FOR DoEsNyF1462+2F15e2/165H %##UFCPNL TS +F15e294H #%

%)

120 FORMAT(21H FROM EXPOSF TO HBFTA /12H ROJISEGyNFL /1H » +3F12+3+214) NON32800

91nn CONTINUF

RFTURN 32850

FND o T - 32R87n
SURROUTINF FXPNF (DUMY ¢ XXX)

COMMON /7 JOE2/NEFFLG 4NOTSFG

COMMON /FRR TN/ JFICS

COMMONZAA/ZTO (20,10 ) 4PT (20,101 ,W (20,10} sTY(20,10), nNN2B700
1XLM1(3910) 4XLM2(3,10),STO(10),SL(10) 28750

commnN/XNFw/GIMC(B.10.150).UNC(a.lo.lso) o
COMMON ZEXTS/ALT(4N0)Y s CANGLE(400) o THRUST (400) , CURV(400)

COMMON/FXTQI/NFXToJEXT(400)oJRW(hOO)oIFT(#Oﬁ)'MFLpMXXoMXQG

~ COMMON /BK/DTAG,YES sMAYRE L . 29n0n
COMMON /TRNS/P1 2905n
COMMON /BB/RN{ 3) 4FLIGHT ,PFNEPNDB 29100
COMMON /CC/LAMBDP1(3) sLAMBD2(3) s TAUL » TAUIZZWETGHT » YPE, ~ 00029150
1DISTsSLOPESHIG({3) 4 SINBy, XDISTGLUMP 2920n

COMMON /NN/N{3320,10) sNRWSNFT(10)
CONMON/XDATA/7FTT(]”’15“)oTHFTAY(109150)0PTHRI(10o]50)-

1 RADT(10,180)4,NGG(157) ¢NFLGHT

COMMON /LOGFG1 /MKSFLGCALFLG9SSIFLGWLSIFLG

COMMON /LOGFG2 /NGLNFGyNGLIFGWDGL2FG, DGL?FG;PTINFG9PTTBFG¢PT0UFG.
1 PTGDFG,PTCOFG,PTALFG

COMMON /Z XX /IPRFL 4IPR(150)

LOGICAL NEFFLG,NOISFG

RFAL N

LOGICAL MKSFLG.CALFLGoSSIFLGsLSIFLG

LOGICAL DGLNFG,NGL 1FGsDGL2FGsDGLAFGsPTINFG,PTTBFGsPTOUFG,PTGDFG,
1 PTCNFG4PTALFG

RFAL MAYRF
_REAL LAMAD1,LAMBD? - o )
" DATA XLN1N/2.30n2685/ . © 29400
AXF=0, - 29450
NFL=0 N 29500
MXX=n 26650
XNEM=0 o - T 29600
DO 100 J=1,NRW . 29650
TE(DGLIFG) WRITF(6,1) J 0 T o ShiE S
1 FORMAT(/////12Xs12H RUNWAY NOw=o13/12Xs1H 912(1H%*)//) nAN2975n
T T 2 FORMAT(12H FLIGHT NOe=42Xs12/1H 412(1H¥*)) nON29800
M=NFT(J) 2985n
DO 100 T=1,M I 11T T
_  FLIGHT=TPLIT.J) ) 2998n
WEIGHT=W (T +J) T T 30000

_ACTYPF=TY(1,J) 30050

B-36



—_———— .

NFL=NFL+]

MX=TFXT(T4J)

IFINGLIFAY WRITF(6,2) 7

ITFIMXeFQ01GD TO 20
TSFG=JEXT(MX) +2

2" 1S8FGa

25 TF(PGL2FG) WRTTF(6,12h )
AT THIS POINT,MXx IS ?FRO AND

—_—_—

(RO(TLY s TL=143),TSFG,NFL
ISFG I< 2 IF THIS

FLISHT HAS NO FXTENSTONGLTF IT DOFS HAVF QOMF FXTENSTONS

THEN Mx 1e THF APPROPRIATF POSITION IN THF ARRAYS IN

OF SFGMENTS ON THIS FL1G

INFORMATTON RFRABDING THE
HToIF ISFG IS 4 THFN THF

C
C
C
¢ COMMON/FXTS/TO LOOK FOR
C
C
C

C HRETA DFTERMINFD_&}BXDIS

INFORMATION FOR THF SECO

ND EXTENSTON MAY BF FOUND
ARRAYS OF COMMON/EXTS/s
BsPFNsMXS 4RA,TSFG,NFL )
T)sSIN(BETA) (=SINB) 4 THF PFRCENT

C THRUST(SPFN) ,AND THE SFGMENT USFD 1IN CALCIULATING THESE

C (=MXs),

IF(JFICE JFh. 98) 66 70 75 e

1PRF=1PR(NFL )

IF(aNOT, DGLIFGY GO TA 28

CALL FAT2(ACTYPE JWE 1GHT PFN , [PRF ,FL [ GHT)

P8 X=APSTN(STNA)*]

An, /pPT
_C LI_S_;THE NUMRER oOF IDENTCAL OPFRAII_QN< )
¢

YI=sN(T,J)

C THIS 1S5 A TFMPORARY PATCH TO RESTRICT THE FVENTUAL 3-TyPF

OPFRATION AS INDICATED TN INPUT TO

—C___ THE MOD1 VERSION,

N PEPLACED By NTEMP_

THE SINGLFE TYPE OPERATION OF

Y1sN(141,30)416,6T%#N(3,1,J)

r FND _OF PATCH
IF(DGLIFR) caLL

FNT3(XoNT13T+J) 4XDIST)

--L BNOISE FINDS THE ORSFRVED FPNL NFGLECTING SHIELDING,

C GROUND ATTENUATION
qﬂ_[F(NﬂISEﬁlﬂﬁQ_IQ 32

CALL RNOISF(ACTYPE ,XDIST) '

GO 10 33

=2
33 CONTINUF

CALL nNnr!NQZE7§5ETX6157.NFE1QRE)'—_

C THE CORRECTION FOR EXTRA

€ THF SHIFLDING TFRM I8 -

—_— _Y=n

sAND CHANGES FOR TDFNICALL OPFRATIONS,

GROUND ATTENUATION 15—

_CALL AIIFNU(ST&ELLQIST!FLIGHILXJ.__ _

*_____ EPrem T re—m——
C CALLING THF CORRFCTED FPNL EXPOSF sWE GET -

XXX=FPNDA~( X+Y)

C THE CORRFCTION £0R v1 TPENTCAL OPFRATIONS Te -

. S Zilﬂ;!ALDElQLIll___.
C THE
- ——__XNF=xXX+y
°nN0 CONTINUE
IF(XNFoL.Te XNEMIGO TO

OBSFRVFD FPNL 1§ GIVFN AY xNE =

MFL=NFL
- _MXSG=MXS
MXX=Mx
XNFM=YNE

hon3l4a0n

3010n

30200
30250

30350
a04nn

ANNA305NN
nNN3085N
nONANENN
NNN30&5n
NNN3ANT70N
nnN3075n
0onn3080n
nNNA30B850
NON3095n
nNN31n0n

310560

21100 _
nNN3115n
1120Nn

Nn3125n
31?OnJ

AON3I450

nNN3155n
31650 |
n 031750 |

nNNN318SA |
ajonn
31980 |

32050
22100
321560
3220n
3225n

|
|
|
|

1



C ONCF_ALL FLIGHTS ARF CONSIDFEREN AXF WILL CONTAIN THF

C olIM OF THF ANTTLNGS OF ONE TENTH THE OBRSFRVFD FPNLS
¢ CONTRIRUTFD FROM FACH FLIGHT. . . .

00 AXFoAXE+FXP(XLNIO®(XNF/10e))
~_ IF(DGLIFG) CALL FNTSM(XsYsZ 9 XNESAXF)
100 CONTINUF
C CALLING THE NOISE EXPOSURE EXPOSF WE GFT -

XXX=10e¥ALOG10( AXE)~88401
IF(DGL1FG)Y WRITF(6,110) XXX

770 FORMAT(722Xs10H NO. 88401/22Xs1H o7 (1H*)//9X,6H NE 15421XsF7e2)

nON3230N
nNN3235n0
32400
22450

32550
032600

nnnN32750

120 FORMAT(?1H FROM FXPDSF TO HRFTA /12H RO, ISFRNFL /1H »3F12.35214) ANN3I2R0N

a1nn CONTINUF
RFTURN
FND
. _INTEGFP FUNCTION_TEXT(1S,JS)
C THIS FUNCTINN GIVES THF FXTFNSTO
C_THIS VALUF THFN_SHOULD RF_USFD WHFN RFFFRENCING THE
C THF ARRAYS OF COMMON/FXTS/FOR: INFORMATION ARCUT
C THE 1ST EXTENSION(3RD SEGMENT) OF THAT FLIGHTGIF
C JEXT(IEXT) IS TWO THFEN THE FLIGHT HAS TWO EXTENSIONS
C_AND THF IEXT+l POSITION OF THE ARRAYS IN COMMON/FEXTS/
¢ SHO'ILD BF USED TO GET INFORMATION ABOUT THE SECOND EXT.
C SHOULD BF USFD TO GET INFORMATION ABOUT THE SECOND FXT,
COMMON ZEXTS/ALT4NN) yCANGLF (400) s THRUST (400) CURY (400)
~ggm_gpgx__gsyql/NFx_l_,JFxnann).Jngqgm,n-‘__T_}unm.MFL-Mxx,chr-.
IFXT=0
PO 10N Ks=1,NFXT _ o .
TE(JRWIKS) aNE e JGeORGIFT(KS)eNFeIS)RO TO 100
1EXT=KS
GO TO 120
100 CONTINUF
1208 RETURN
__END
SURBROUTINF VCTPRP(POS,UUNIT.PT,PRP)
C THIS SUBROUTINF GIVFS A VFCTOP PRP THAT 1S PERPFNDICULAR
¢ TO THF LINF NDFFTINED AS PASSING THROUGH THF POINT POS
C AND HAVING UNIT DIRFCTION UNIT.FURTHERMORE THE

C MAGNITUDF OF PRP 16 THE DISTANCE FROM THF POINT HAVING
C_POSTTION VECTOR PT TO THAT LINFe o

DIMENSION POS(3) JUNTT{3)+PT{3)sA(3)PRP(3)

_ CALL VSUR(A,POS,PT) _

UCOF=VDOT(A,UNTT)
CALL VSCL(PRPUCOF,UNIT)
CALL VSUB(PRP,A,PRP) h
RETURN
END
FUNCTION THRST(TH1 +TH2,4X)
"¢ AN A/C HAS THRUSGT T1 ON ONE SEGMFNT AND T2 ON THF NFXT,
€ THE TRANSITION wILL RF SMOOTHFD IN SHCH A WAY THAT IT WILL
¢ RF 99 PFRCENT COMPLETF AFTER THF A/C HAS TRAVFLFD ARNUT ONF MILF
C AND APPROACHFS 100 PFRCENT AS A LIMIT,
“CTHF TRANSTTION ALWAVS TAKFS PLACF ON THAT SFGMFNT
C WHICH 1S FARTHFR FROM THF RUNWAY.WHFTHFR ON TAKF-OFF
C OR LANDING, - o

THFTA=ARS(X) /5000,
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286N
A2RTN

N NO.TF ONF FXISTS AND 1S 0 OTHERWISFANN58700

nNNS8THN
nNNS8RON
nNN5885n
nnns890n

NNN5895n

nON59000
nONS9INOC

59150
5920n
nNNS925n
593NN
59350
59400
59450
59470

ANNSORRN
AONS9600
nNNS9650
nonse70N
5975n
ANNRSRON
R9R5N
59900
59950
[elals]al
60NnSN
60100

nneaN2NN
nNN60250
nONGN3INN
&6N3A5N
nangoLON
nANNGO4L45N
60500
50550



- — e e —— e . ————— —

~IFIABS(X)e6Ta500N, ) THETARY, 60600

THRSTBTH1+THETA*7TH2-TH1) 6065n
RETURN . ) . 60700
END 60750
~ .. SURROUTINF NSTNRF . o -
'C THIS SUBROUTINF DEVFLOPFS THF VALIIFS FAR THF ARRAYS ALY TYS K]
C IN COMMON/XNEW/, o ) I _ i 6615n
B thMON/xN?W/GIMC(ﬂ.10.150).UNC(%.lO.lSO)
COMMON/XDATA/ZFTI(109150)oTHFTAT(10.150),PTHRI(10’ISQlt o
- T‘"ﬁADI«ln.an).~se(1sn).NFLGHT .
COMMON/LOGFGI/MKSFLG;CALFLG-SSIFLG.LQIFLG
‘EbMﬁﬁNVLOGFaz/DGLOFG;DGLIFG.EEEEFE;BEL3F§.6TTNFG.ﬁTfEFG.PTnUFG.
1 PTGDFG4PTCOFG4PTALFG _
- COMMON /HLX /HFLEN(3,10,15A) - -
COMMON/CC/LAMBDI(B),LAMBDZ(B).TAUIoTAUZ,WEIGHT.ACTYPE. nNNG6300
-7 JDIST.SLOPF}HG(?).QINB.XDIST.GLHMP - ST 6638n
COMMON/EXTS/ALT(40”).CANGLF(#O“),THRHST(QOO).CURV(AOO)
- Edﬁﬁﬁﬁ??ifiiiNFYTTJﬁkrtaﬁbi.Jhwtdﬁﬁ;.TP?TIﬁﬁT?HﬁL;MXx.qua
COMMQN/AA/TP(ZH-JQ):PT(Znoln)nW(ZﬂolﬁloTYLZQJIO)g _ ANNGESON
1XLM1(1.1H).xLM?(%.ln).<TO(10).SLtln) e nN6655n
B COMMON/NN/N(B,ZO;I“)oNRW.NFT(lO) o , N
COMMNN /TRNS /P T 66650
COMMQN/ZXX/IPRFL.IPR(ISO)
B ) EEMM0N7BK/DIAGTYF§2M1vnE T i o B 66750
m_DLMENSION_XGIMI(311XGIM2(3)-XGIM;L}).XGIMa(BL o
DIMFNSION 1IV(3) o 6680n
. DIMENSTION XLMBD1(3) I o 5
DIMENSTON VFC(3),VFC1(3),VEC2(3)
_DIMFNSTON VNRR(3) N o i
RFAL N
LQG[SAL.MSSELE,CALFLﬁiﬁﬁlfLELLSTELG . _
LOGICAL DGL“FG,DGL]FG.DGL2FG.nGLﬁFG,DTINFG.PTTBFG,DTOUFG,PTGDFG.
) 1 _PTCOFG,PTALFC — e g
REAL LAMBDI, LAMBD?2
N _REAL MAYRF o i -
NFL=n I . 6686n
— DO 1000 Js=1,NRW —_——— L 6690n
CALL DATA(JS) 6695n
M=NFT(JS) . N e 67000
NO 1N0N 1827 4M T 67050
KS=1FXT(1S,J8) y o 67100
MEXT=JEXT(Ke) 67150
L _NFL=NFL+) [ —— = R 67200
FLIGHT=TP(1q, &) 67250
o WFTGHT=W(T18,J%) o o o 67450
ACTYPF=TY(TS,J9) ' 6750n
o mTIfMEJENASM(ELI§HIvACTYPF) o
C TEST TO SEE IF TAKEOFF ANGLE AND DTS&T ARE INPUT

_IEME]EIHFTAliglNFLl_
IF(TEMPI JEQ. Ne) GO TO 38

—C _THEY ARF_INPUT
DI§T=?FT7(1;NFL)

_GLQEEEIAN(TP“E1)
N TA 30

~ 38 _CONTINUF
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_ C_SLOPF 1S THE_TANGFNT OF "THF CLIMROUT(0OR DFSCENT) ANGLF
C FOUND FROM THF ATRCRAFT WFIGHT AND TYPF,

CALL SLPDS{TITFMP] sWFIGHT DTST oI5 +SLOPE)

T30 CONTINUF

TPR(NFL)=IPRFL

"C FLIGHT=1 TIMPLIFS A LANDING.
IF(FLIGHT.FQs1.)GO _TO 40

T=1
GO TO 45

an Til==1
_C UG 1S TN_THF DIRPFCTION OF FLIGHT.ON ROTH TAKFOFF

TTC AND LANDINGE THF U AND GIM ARRAYS SHOULD TNCRFASF

( HENCFE FOR "LANDING

45,

C

CONTINUF
FFTuU=1U

SET _UP POSITION AND UNIT VFCTORS FOR FIRST _TWQ _SEGMFNTS OF FLIGHT

LFT HV-—HG.

c

C_TAUL
“C THE AIRCRAFT 1S ASSUMED TO ROLL 1 MILE AFTER TOUCHDOWN.

c

CALL VSCL{UVFFII,1G)

DO 100 LX=1+3

IF (FLIGHT.FRe141G0 TN 50
C ON TAKFOFF GIM1 1§ GLUMP FFFT DOWN THE _RUNWAY,
C GLUMP IS THF DISTANCF TO TAKFOFF ROLL.
XLMBD1(LX) =L AMRD] (LX)

GTN((LXv],NFL)=XLMBDI(LX)+GLUMP*UV(LX‘

DIST 16 THE ROLL DISTANCE FOR TAKFOFF,

GIMCILXs? s NFL)=GIMC(LX 1 4NFL)+DISTHIIV(LY)

GO TN 60

50 CONTINUF

XLMBD1 (LX) =LAMBD1{LX)
GIMC(LX;I.NFL)=XLMHD1(LX)“(TAU1+5?80.)*UV(LX)
GIMC(LX 32y NFL)I=GIMC(LX91,NFL)I+5280e#UVILX)

6N CONTINUF

THFTAI=ATANM{SLOPF)

STORF CLIMRAUT(PFSCENTY

THFTAT(2,NFL)=THFTA1

SINX=SIN(THFTAl)

UNC(LXs1s

NEL)=UV (LX)

C _IF NO FXTFNSTIONS FXTIST,
1F(KS oF0.
NOSG=NSG(NFL)

UNC (LX92sNFL)=COS(THETALI¥UIVI(LX)

IF(LX oEQe 3) UNC(LX92sNFL)=UNCILXs2,NFLI+SINX

100 CONTINUFE

C PRECEDING

NAYT=NNCGR—

DN 900 LX=3.N0NSG . - w3
C DFTFRMINF IF PRFCEDING SFGMFNT LINFAR,

TEMP=7FTT(LX~1,MFL)

IS THE DISTANCE TO TOUCHDOWN.

GO_TO STATFMENT 1000
NGO TO 1000

CANGLF IN INPUT FLFYATION APRAY

TEMPT=THFTAT(LX=1,NFL)
TEMP1=TFEMP#TAN(TFMP1)

TEMP=GQRT( TFMP##2+TFMD1#%2)

CALI VSCL(VFC ¢ TEMPINC (14LX=14NFL))
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TF NOT GO TO STATEMENT 700
TF(RADI(LX=1,NFL) oNF, Do) GO TO 70N

SEGMENT LINFAR

67600
67650
6770n
67750
6780N
&TRSN
noNG7900
“AnngT705N0
68000
68050

6R815n
68200
nONG8250
6B300N

. 068400

850N
68550
6B60N
nnNNn6865n

68RON
ANNLBBSN
ngBANN
6RAGN

6900nN



—_— e — e —— e —— e —_——

CALL VADD(GTMC(1,LXoNFL) JVFCoGIMC(1,4LX=1,NFL))
CALL FLUVILX,NFL)
GN TN 78N

C PRFCFENDTNG SFGMFNT NON—-L TNEAR
T0N TH=ZFTI(LX=14NFL)
'€~ SET INDICATOR TO INDICATE NDRSFRVER NAT RELFVANT
VORR(1)=~9000,
" CALL PARSU1(VOBR,LX-1,NFL)
CALL FNHEV{TH,VEC)

CALL VADD(VFC,VFCyHFLCN{1,LX=1sNFLY)
i PO 7N1 TJ=1,42
TOA1 GIMC(TJol X NFLY=YFC(TYY
__. CALL FUDVH({TH,VFC) _ I ~
nO T0P 1)=1,2 N
_T02 UNC(TJ9LX=14NFLYaVFC(TJ)
CALL FLUVI(LX,NFL)
C DFTFRMINF _IF CUPRFNT SFGMENT IS NON-LINFAR
750 TF(RADI(LXWMFL) «FA, N.) GO TN 80N
C CURRENT SEGMENT NON-LINFARe AT THIS POINT THE POSITION VFCTOR OF THE
‘C INITIAL POINT, THE TNITTIAL UINTT VECTOR OF THE SFGMENT» AND THF ELFVA-
_C _TION ANGLF ARF ALL KNOWN.
"C FIND CENTFR OF HELTX
CALL CFNHFL({LX¢NFL)
ann CONTINUF
90N CONTINUF
TAND CANTINUF
C _IF DIAGNOSTIC LFVFL 1 WANTED, OUTPUT SEGMENT POS. AND tINIT YECTORS
TF(eNOTe DGLIFG JBND, NOT. PTTRFG) GO 76 5A00 o
_WPITF(6416NN)
WRITE(6,16N4)
_NFL=0 s
DO 1870 1J=1,NPW
TJK=NFT(TSY L

DO 1870 JT=1,TJK
___ NFL=NFL+1 i e
K1=NSG (NFL)~-2
WRITF(6416M1) TJsJT K1
WRITF({A,16Nn2)
_Kl=K14?

DO 1570 K2=1,K1

DO 1865 K3=1,3 .

VECLIK3) =GIMC (K3 K2 JNFL)

1565 VEC2(K3)=HFLCN(K3+K2NFL)
IF(MKSFLG) CALL FTTOM(VEC143)
WRITE (651605 Kz.pTHthkz.NFL).vsc1,(nNC(K3.K2.NFL).Ka 1,7)

IF{RADI{K2,NFL) oFQe Ne) GO TO 1560
_ IF{MKSFLG) FALL FTTOM(VEC2,3)
WRITF(6,16NA) VF(C2
1560 CONTINUF
1870 CONTINUF
pTTBFG".F_Al_cF.
160N FORMAT (1H1)

16N1 FORMAT (/8H PIINWAY (12,10H FLIGHT ,12+2nH NOs OF FXTFNSTONe,13)

1602 FORMAT(120H &FG  THRUST ‘GAMMA Y T T TGAMMA Y GAMMA 7

_INIT X UNIT ¥ _UNIT 7 HELIX CEN X HELIX CEN Y HELIX CEN 7)
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_1604_FORMAT(120H *%#PDSITION VECTORS OF END POINTS OF SEGMFNTSs UNTT VE
1CTORS OF SERMFNTS, AND POSTTION VFCTORS OF HELIX CFNTFRG#¥%x )
16175 FORMATI{1H 5134FBe196F1267)
1TANGE FOPMAT (TH+ ,R2X 4 3F 12431
2nnN RETLIPN
o FND
SURRMITINF FALLIN(NMGFEMaNFL X))
C THIS SURROUTINF DFTFRMINES TF A THF PROJFCTFD OB&FRVFR POINT LTIFe
C_WITHIN,TO THF LFFT, TO THE RIGHT OF A SFGMENT OR WHETHFR TT IS UNNF-
TC FINFD, IT SFTS (1P  THF ARRAY IDTOST AS FOLLOWS— 1 LFFT OF SFGMEMT, 2 PN
C SFGMFNT, 3 RIGHT OF SEGMENT, 4 UNDEFINFD,
c

—— i —

COMMON/TRNS/PT e mn A e e
COMMON/XNEW/GIMC(3,104150) sUNC{3,10,150)
__COMMON/XDATA/ZETI(10,150) s THFTAI (10,150)4PTHRI(1N,150),
1 RADT(10,18N) 4NSG(15N) 4NFLGHT
COMMON /LNGFG2 /DGLOFGyDGLIFGsDGL2FGyNGL3FGHPTINFGsPTTRFG, PTOUFG,
1 PTGDFGOTCOFG,PTALFG
COMMON /MNDTS/DTSXYZ (3,10) +DTSMIN(1IN)4INTOSTI(10)
DIMFNSTON VFC(3}
LOGICAL DGLNFG4NGLIFG,DGL2FGyPGLAFG,PTINFGPTTBFGyPTOUFG PTGDFG,
1 PTCOFG4PTALFG
C TEST TO SFE IF LINFAR SEGMENT
IF(X «NE, =1n0,) GO TO 100
€ LINFAR SFGMFNT

C TEST TO SFE IF FINAL SEGMFNT OF FLTGHT
_ __IF(NSFGM_ oNF. NSG(NFL)) GO TN 12 o
c FINAL SFAMENT

e __ CALL VSCLIVFC,100N7Ne 4 UNC(1sNSEGM,NFLY)Y
CALL VADD(GIMC({1,NSFGM+1 ¢NFL ) 4GIMC( 1 4NSFOGM{NFL) sVFC)

12 CONTINIIF
DO 10 =143
S1=GIMC(T,NSFGMyNFL)
§2=2GTMC({ 1 ,NeFGM+] (NFL)

__IF(ABS(S1~92) oGTe 41} GO TO SN

1N CNONTINUF

. _50 _T=DTSXYZ(TsNSEGMYy : ——

IF(T ¢EQe —=999QG94) GO TO 913

IF(S] eLTe _%2) GN TO 60

QR=%1

SL=S7

Kl=?

GO _TO 70

70 IF{T «GEs SL tAﬁp° I o LFe EB) QQ IQ ?ﬂ
IF(T «GFe SL oANDe T o«GE. GRY GO TO o1
IF(T oLF. SL «ANDe T oLEe SR) GO TO ©2

QN K=? S

GO T0O 150D o

01 TF(KY JFN, 1Y) ¥=R
TF(KY oFNe 2) k=1
RO THA 140N

92 TF(K1 F0e 1) =]




TF(K] oF0e 2) K=2
GO TO 100N
Q7 K:A-‘ )
TGO To 100n
HFLJCAL QFGMFNT - _
TEST TO SFF IF FINAL SFGMENT OF FLIGHT
107 THoPI=2,%01
THMX= o 75%P T
IF(NSEGM oNF. NSG(NFL)) THMX=7FETT(NSEGM,NFLY
Tl-‘(\{ .NC. -OQOQO.) GO T onn
___K=4 X _ A
GO TN 1nnn
ann XRDP=AMOD (X, TH2PT) _ . e
- TF(XRD .GFe 0o JAND. XRD oLEs THMX) Ke=2
IF(XRD «LTe 0¢) Kk=1
T IF(XRD WAT. THMX) K=3
1000 IDTOSI(NSFGM) =K
€ TFST FOR DTAGNNCTIC
IF(«NOT. DGLIFG) GO TO 180N
WRITE(6,30N) T
ANN FORMAT(12H EPOM FALLTIN) _
WRITF(69310) T ,NSFGM,NFL,K1sK
310_FORMAT (17H ToNGFGMyNFL oK1,k /5110) ) 3
220 FORMAT(31H S19824T 2SRy SLyTHMY 3 Xy XRNy TH2PT/1NF12,3)
____WRITE(6,32n) S1sS25T9SRyEL s THMY 4 X3 XRPN 4 TH2PT
1500 RFTURN
END e o
SUBROUTINF CENHFL(NSEGM,NFL)
C_THIS SUBROUTINFE FINDS THE COORDINATFS OF THFE CFNTER OF A HFLIX(CIRC!I—
C LAR)<ASSUMED KNOWN IS THF POSTTION VECTOR OF THE INITTAL POINT, INT-
C_TIAL UNIT_VFCTORs AND_FLEVATION ANGLE { ARDVF X=y PLANF) OF HFLICAL
C SFGMENT,
c

f\’\-l

COMMnN/LOGFcz/DGEEFETBGLlFG.DGLE?G.06E3=G.pTrﬁFG.pTTBFG.prnnFa,
— .1 _PTGDFG,OTCOFR,PTALFE - o
COMMON /XNFW/GIMC(3310,150) 4UNC(3,10,150)
B fﬁMMQﬁjanIA[ZFTLLlQ!I50).IﬂFIAY(102]$O)pDTHPT(10'1q0)s
1 RADI(1N,18N0) JNEG(T5N) yNFLGHT
COMMON /HIX/HFLCN(3,10,150)
DIMFNSION PULIV(3)
_““}Q§Ig££>DGLDF@!pqglfG,DGLZFGleLBFG.PTINFQ.PTTBFG,PTOHFG.PTGDFGo
1 PTCOFG,PTALFA
£ Z=COORDINATE SAMF AS THAT OF INITIAL POINT
HELCN(3,NSERM,NFL) =GIMC (3 yNSFGM,NFL )
C PUV_ IS PROJECTER UNIT VECTOR ONTO X=Y PLANF )
DO 1am I=1,3
__ PUV(I)=UNC{T4NSEGM,NFL )
IF(T «FOa. 3) PUV(T)=n,
_ 10 CONTINUF e e
RAD2PADI (NSFGM ,NFL )
ARAD=ABS (RAN)

C YA - ¥YH
o _TEMP:PUV(l)*ARAD/SOR;LPUV(11**2+RHV(g)*f?)
C XA - XH T

TEMP3=zARS(PIIV(1))
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. _IF(TFMP3,LTs.0n1) GO TO 15 = __
TFMP1=—TFMP®PUV(2) /PUVI 1)
nO T 16
15 TFMPl=~ARAD
16 CONTINUF
CP= DHV(])*TFMP PHV(?)*TFMP]
C SIGNS OF CP _AND RADIUS AGREE = .
IF(CP oGTe NesANDoRAD o+GTe 0o sNRe CP oL.Te NesANDe RAD oLTe
1 GO _ 10 27 .
C SIGNS DISAGRFF
o TFMP=~TFMD - ) ) o
TFMP1=-TFMP1
nN TO 20
20 HFLCN(Z;N%FGM.MpL)=GIMC(2.M<FGM NFL Y= TFMP
o HELCN( 1 yNSFGMoNFL ) =GIMC {1 yNSFGM,NFL)~-TEMP]
C DIASNNOSTIC TFST
IF(«NNTe DGL3AFGY GO TO 100
WRITF(6,3N)
3N _FORMAT(12H FROM CENHFL)

0.)

T WRITE(6,+35) PUVy(HELCN(!’NqEGMoNFLiyI=103)gRAD;ARADoTEMP,TFMPl;CP

35 FORMAT(%Qﬂ_PQV.HFLCN,PAD.ARAD,TEMPsTEMPI,CP/(BFls_QLL_
WRITF(6,40) NSFGMgNFL
40 FORMAT(10H MSEGM,NFL/211N)
100 RFTHRN
FMD
SURROUTINF oFADON
CPIMMY . ) o
T RFTHRN - T -
FND ) B N )
SUPROUTINFE PUNWAY({X1eVY1eX2eY2)
COMMON/TANG/STNANs COSAN s XW o YW
Xw=n
YW=0 -
DELX=.075%
_NFLY=.N5
CALL PLOT(X14Y],4-3)
XX2=SORTI(Y2=Y1 ) #*¥24(X72=X1)#¥#D)
SINAN=(Y?2=Y1)/XX2
__COSAN=(X2=X1)/XX2__
CALL PLOTA(Ne sNFLY,43)
CCALL PLOTA(Nes=NDFLY,2)
CALL PLOTA(YX24NFLY+3)
_CALL PLOTA(XX2,~DELYs2)
YY=NFLX
b0 10 1=1,5
o TYY=YY-DFLX/ %
CALL PLOTA(N.sYYa3)
1n CALL DLOTA(YX?.VY.?)
CALL PLOT(=X15=Y14=3)
RFTHIRN
_END
SURR“HTINF HQFTA(HX.RCTAQyPFN MAYCFG QORR 4 ISEG, NFL)
THIS SURPNUTTNF NFTERMINFS THF DIQTANCF HX FROM NRSFRPVYER NRR TN
PATH TODGFTHEP WTTH STNF OF FLFYATION ANGLF RFTAS AND PFRCFNT
PFNe OTHFR ARGIIMENTS ARF!

N AN
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C MAXSEG _ SFGMENT NUMBER THAT YIFLDS MINIMUM DISTANCE
C 1SFG NUMBFR OF SEGMENTS IN FLIGHT
C NFL NOe OF FLIGHT(CHMULATIVF)
COMMON /FRPRIN/JFICE
COMMON /XNEW/GIMC(3,510,150) sUNC(3,10,1%0) o
COMMON /XDATA/ZFTI(1N415N) g THFTAT (10,150) 4PTHRI(1N,150) ,
1 RADI(10s150) 4NSG(150) 4NFLGHT _
COMMON /LOGFG2 /DGLOFGsDGL1FGsDGL2FG+NGLAFGPTINFG,PTTBFG, PTOUFG,
1 _ PIGPFGLPTICOFG,PTALFG
COMMON /MNDIS/DTSXYZ (3,10)»DTSMIN(10n),IDTOSI(10)
DIMENSION VFC(3),VECSM{3),VEC1(3),0BR(3)
LOGICAL DGLOFG,DGL1FG4DGL2FGyDGL3FG,PTINFG, PTTBFG;PTOUFG.PTGDFG
1 _PTCOFG,PTALFG
NSEG=]SFG
DO /50 T=1410
8§80 IDTOSI(I)=N
PO 100 1=1,NSEAR
c LINFAR SFGMFNT TFST
IF(RAPT(T4NFL) oNF, Ng) GO TN 8N
C LINFAR SFGMENT
CALL VCTPRP(GIMC(14,1sNFL)2UNCI14I,4NFL)sOBR,VEC)
CALL VMAG(VFCsTEMP)
DTSMIN(I)=TFMP o
CALL VADD(VFCSMsVEC,0BR)
DO 70 11I=1,3
70 DTSXYZ(I141)=VECSMI(ITI)
C DETFRMINE TF PROJECTFD POINT WITHIN LINFAR SFGMENT
: CALL FALLIN(T¢NFLy=17Ng)
GO TO 1nn
c HFLTCAL GFAMENT
80 CALL HELMN(ORR,IJNFL4VEC,TH)
CALL VADD(VFCSM,VFC,0RR)
DO 700 T1=1,%
700 DTSXYZ(TI141)=VECSM(I])
C DETERMINE IF TH FALLS WITHIN HFLICAL SEGMENT
CALL FALLIN(TsNFL,TH)
100 CONTINUE
C CHOOSE CORRFCT SEGMENT OF FLIGHT
., JEICS=0 _
CALL SFGCH(TGN,NFL 40ORR)
IF(JFICS «FNe _99) RETHRN
MAXSFG=T eN
—_— CALL VSUR{VFCDTSXYZ(1,18N) sGIMC (1, TSNsNFL))
CALL VMAGIVEC,X)
C IF CHOSEN SEGMENT 1S 1 _OR 2, NO DISCONTINUITY EXISTS BFTWEEN THEM IN_
C THRUST VALUFS
IF(ISN «FQs 1 4ORs ISN +EQe 2) GO TO 120
C CALCULATE CORRECT THRUST FOR HFLICAL PROJECTED POINT
RXX=RADT (1SNyNFL)
IF(RXX «FQe Ne) GO TO 118
CALL HELMN(OBR,TSN,NF| sVEC,TH)
X=ARS(RXX)*TH
118 CONTINUE _ . - . o
THI&PTHRT( TEN=~1 4NFL) ' T S =
THPMPTHRT (TSN 4NFL)
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USE THRST _TO SMOOTH DISCONTINUITY BETWEEN SEGMENT AND PRFCEDING SFGMN
PFN= THRST(THI ,TH?2,X)
GO TO 125
120 PFN=PTHRT({ISN,NFL)
125 CONTINUF o
C DETERMINF HX AND BFTAS
IF(ISN «FQe 1 LAND, IDTOSI(1) +EQe 1) GO TO 140
CALL YSHR{VFC1,4DTSXY7(1,18M),08BR)
- CALL VMAGIVFCT 4HX) _
C CALCULATF &TNF OF FLFVATTON ANGLF RETAS
BFTAS=VFC1(3) /HYX
GO TN 148
140 CALL VSIBIVFC] 4GIMC(1,41,NFL),0BR)
CALL VMAGIVFC1 ,HX)
BETAS=N,
145 CONTINUE
DIAGNOSTICS FOR SURROUTINF HRETA
130 IF(«NOT. DGL3FG) GO TO 250
WRITF({6,10%
19N FORMAT (11H FROM HAFTA)
WRITF(6,195) HX+BETAS,PFN,OBRVFC,VFCSM,VECT, TH B N
195 FOPMAT (35H HX s BETAC ,PEN,yOBR JWFC 4 VFCGM,VFC 1, TH/ (RF 1543 )
i WRITF(6,196) MAXSEGy ISEG4NFLsNSFG
196 FORMAT (21H MAXSEG, ISEG,NFLsNSFG/4115)
250 RFTUPRN
END
FUNCTION F1(X)

g

- ——— et e~ mv—— ~ 2 ——— e

C FIRST COMPONFNT OF VECTOR FROM OBSEPVFR TO HELTYX
COMMON /CHELX /R 9 S 9T ,PAD QF ,F ,ALEH_A___,_Q_,_?_H
F1=R+ABS(RAD) # (ExCOS(X)+Q*F*SIN(X))

__RFTHPN
ENTRY F1p(X)
F]D=ARquAD)*(—P*GTN(¥)+O*F*COSlX))*
Fl=F1P

| _RFTURN

FNTRY F1PP(¥)

F1PP==F14P

| F1=F1PP

| RETURN

I FND

__FUNCTION F2(x) _ . B -

C SFCOND COMPONENT OF VFCTOR FROM NRSERVFR TO HFLIX
COMMON/rHELx/P,s,T.pAD.ElF,ALgHALQLZH“ _ -
. F2=S+ABS(RAN)* (FACOS(X)—Qr*F*#SIN(X))
RETURN
FNTRY F2P(X)

. F2P=AB§(PAD)*(-f*g]NLX):QﬁEjQQﬁL}l)

F?2=F>pD

RFTIION o

ENTRY F2PP(X)

! F2PP=-F24¢

F2=F2PP

RETURN - - ] )

END L=

FUNCTION F3(¥X)
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__C THIRD COMPONENT OF VFCTOR FROM ORSFRVFR TO HFLIY
TCOMMON/CHELX /R 46 3T oRAD 4 E o F 4 ALPHA Q3 7H
F3=T+ABS (RAN) #X*TAN(ALPHA)

RETUIRN
ENTRY F3P(X)

F3P=ARS[RAN) X¥TAN(ALPHA)

ENTRY F3PP(X) _ __
F3pp=n,

F3=F3pp

RETURN

FND — I S
SURRNUTINF SEGCH(NSFGM(NFL 4ORR)

C FALLS AND WHICH YIFLDS THF MINTMUM DISTANCF,

c NFL  NUMRER OF FLIGHT(CUMULATIVF) o
c NSFGM RETIIRNFD SEGMENT NUMRFR
- e L
COMMON /EPRIN/JE1CS

COMMON/XNEW/GIMC(3|109150)0UNC(3’1091501'_” . e
COMMON /XDATA/ZFETI(10,150) 3, THFTAT(10,150)yPTHRI(10+150),
- 1 RADI(104160)4NSG(157)yNFLGHT
COMMON /LOGFG2/DGLNFG, nGLlFG,DGL?FG'DGLqu’pTINFG'DTTBFG’DTO“FG.
1 PIGDFG,PTICOFG,PTALFG
COMMON/MNDYQ/DT;XY7 (1.10).DT<M!N(103y!DTORI(lO)
DIMFNSTON VFC(3) ,0RP(3)
DIMFNSION NTAB(5)
__ _LOGICAL DGLNFGsNGLIFGyDGL2FGsDGL3FG4PTINFG,PTTBFGsPTOIFR,PTGDFG,
1 PTCOFG.PTALFG
_ D=1000000, o I
Kl1=0
DO 50 I=1,5% __ _
50 NTAB(I)=n
_Jd=1
K?SNQG(NFL)

— . D0_100 T=1,k?2 . . - — L _
IF{IDTOSI(T) oNFe 2) GO TO 100
NTAR(J)=1
J=J+1

_100 CONTINUE } . )

101 IF(J «FBs 1) GN TO 200

_ C PROJECTED DISTANCE FALLS WITHIN AT LEAST ONF SFGMENT

C SPECTAL TFST
IF(LIDTOSI(1) «NEs 1) GO TO 140
CALL VSUB(VFCsGIMC(1,1,NFL),0RR)
CALL VMAGIVFCeDY
NSFGM=1

140 CONTINUE
NRRERES
DN 150 1=1,JJJ
K1=NTAR(T)

o IF(DTSMIN(KI) 4GTe DY GO TN 15N

D=DTSMIN(K])

__ NSFaM=KY
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150 CONTINUF

C PROJFCTED DISTANCF NOT WITHIN ANY SEGMENT o
20N IF(IDTOST(1) 4FA. 1 «AND, TDTOSI(K2) «FQs 3) GO TO 250

TF(INTOSI(1) «FR. 1) GO TO 225

IF(IDTOST(K?) F0e 3) GO TO 230

C WRITF(64205)
C 205 FORMAT(5NH PROGRAM CANNOT NFTFRMINF MINIMUM DISTANCF SFGMENT)
o JEICS=99 o I TR

GO TA 30w

250 IF(DTSMIN(K2) «GTe DTSMIN(1)) GO TO 252
D=NTEMIN(K?)
__NSFGM=K?2
GO TO 280
225 D=DTSMIN(1)
NSF M=
RO TN 28N
220 N=PTEMTN (K D)
NGFGM=K 2
GO TO 28N
_ 252 D=DTSMIN(1)
NSEGM=1
280 COMTINUE )
300 TF{«NOTe NGLIFR) GO TO 305
WRITE(64+30))
" 3n1 FORMAT(11H FROM &FGCHY
WRITF({64302) NSFGM,NFL K1 4K24Js IDTOST
" 3n? FOREK?(ihH NSEGMINFL KT K2+Js IDTOST/715T7)
_ WRITF(6,373) NTEMIN
303 FORMAT(13H NTSMIN ARPAY/10F12.3)
105 RFTYRN
FND
__SUBRONUTINE PARSU] (OBR,NSEGMsNFL )
C THIS SUBROUTINE CALCULATES THE VALUFS TN THE CHELX COMMON ARRAY
_ . _COMMON/XNFW/GIMC(3,10,150) 4UNC(34+10,150)
COMMON/anTA/7=T1(ln.lsn),THFTAI(10.1%0).nan1(1n,1%0).
1 RADI(1N415N),NSG(157),NFLGHT
COMMON/HLX/HELCN({3,1N,150)
COMMON /LOGFG2/DGLOFGyDGL1FGeDGL2FGsDRL3FGSPTINFG, PTTBFG,PTOUFG,

T 1 PTGDFGPTCNFG,PTALFA

" DIMENS TON vrrtq),VFc1F?TTbnR(a)
LOGICAL DGLNFG4DOL1IFG.NGL2FGyDGL3FGPTINFG,PTTBFAPTOINFGPTGDF G,
1 PTCOFG.PTALFG
R1=RADT (NSFGM,NFL )
IF(R1 «F0e No) GO TO 100
RAD=R] _ )
ZH=HELCN {3 ,NSEGM,NFL)
_ALP&AETHFTAT(NQFGM.NFLL
IF(D] .LT. .) Q""’.
__IFIRY «GTe "e) N=1,
CALL VSUR(VEC,GTUC(]1sNSFGMoNFL T ,HFLCN(1,NSFGMoNELY )
_CALL VINT(VFC1,VFC)
F=VFC1(1)
_ F=VFC1(2)
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IF({ORR(1)eNFe=9999,) GO TO RO

R=N,

S=0,

T=n,

GO TO 1nn
~ B0 R=HFLCN(14NSFGM,NFL)=0OBR(1)

_ S=HELCN(24NSFGM NFL)=NBR(2)

T=HFLCN( A 4NEFGMNFL )=NRP(3)

100 IF({«NOTe DGLAFR) GO TO 300

WRITE (6177
_120 FORMAT(12H FPOM PARSUL)
WRITF(65125) ReG,sT
— 125 FORMAT(1X,3G17,%) .
WRITF{6,127) RyS,T
127 FORMAT (1X,328)

WRITE(6913N) ReSsTsRADSESF4ALPHA,Q42ZH
130 FORMAT(25H PySsTsRADSE 4FsALPHA»Q4ZH/9F1243)
Inn RETURN
_e FNOD s
SURROUTINF FNHFV(TH,VFC)
__C THIS SUBRQUTINFE FINDS THE VFCTOR FROM_CFENTFR OF HFLIX
C GIVFN TH(RADTANS) TN T4JsK COOPDINATES
COMMON /CHFILX/P 3 S 3T oRAND 4 F o F 3 ALPHA 3 Q4 7H

TO HFLTX FOR ANY

COMMON /LOGFG2 /DGLOFGyNGLIFG s DGL2FG4DGLAFGsPTINFG 4 PTTBFG4PTOUFG,

— 1L _PIGDFG,PTCOFGPTALFG
DIMFNETION VEC(3)

LOGICAL DGLNFG4DGL1FGyDGL2FGsDGL3FGyPTINFG,PTTBFGPTOUFGsPTGDFG,

1 PTCOFG.PTALFG
_ VEC{D)=F1{TH)=R o
VFC(?2)=F2(TH)=-¢
VEC(3)=F3(TH)-T
IF{«NNT, DGL?FG) GO TN 100
WPITF(A,50)
&N FARMAT(11H FROM FNHFV?
. _WRITF(A3175) RyGeT
125 FNORMAT(1¥%,212,.3)
WRITF(6+127) ReSsT eI S
1?7 FORMAT(1X,378)
i WRITE(6:60) VECsTHeR ST R o R
6N FORMAT(1RH VFC ARRA,THyR 48T/ 7F12.3)
_.100 RETURN _ _ .
FND
. SUBRRAUTINF FUDVH(TH.VEC])
C THIS SUBROUTINF FINDS THF UNTIT DFRIVATYVF VECTNPR TO A

- C_TH(RADIANC) VALIIF, - - _
COMMON/CHFLX /P 4S5 T 4PADsFyF sALPHA 404 7H |

HFLTX AT A GTVFN

COMMON /LNGFG2/DGLOFGsDGLIFGyDOL2FGoNGLIFGPTINFG PTTRFG,PTOUFG,

1 PTGDFG,PTCOFG,PTALFG
NDIMENSTINNM VFC(2)4,VFC1(3)

LOGICAL DGLNFG4DGLIFGyDGL2FGsDGLAFG,PTINFG4PTTBFGsPTONFG 4PTGDFGH
.l _PTCOFG4PTALFF _ _ S

VEC(1)=F1P(TH)
VEC(2)=F2P(TH)
VEC(3)=Fap(TH)
_CALL VUNT(VFC1,VFC)



_LF{aNOTe DGL3FR) GO TO. 1gg
WRITF(6,5N)
50 FOPMAT(]]H FROM FUIDVH) L oo
WRITF(64+6™) VEF.VFC]:TH
60 FORMAT (12H VFC,VFC1,TH/TF1243)
101 RFTHRN
_FND o
SUBROUTINE FLUV(NGFGM,NFL )
_C THIS IS SUBROUTINE _CALCULATES THE UNIT VECTOR AT THE INIT!AL AL POINT OF A

" C SEGMENT GIVEN THE UNIT VECTOR AT THF TFRMINAL POINT OF THE PRFCEDING
C SEGMENT AND THF FLFVATION ANGLF_OF THF C1RRENT SEGMENT,

c NSFGM CURRFNT SEGMENT NiJMRFR

< NFL FLIGHT NUMBER(CUMUILATTVF)

=

COMMON/XNFN/GIMC(391°’]50)oUN(L}
COMMON/XDATA/ZFTI(1N0,150) 3 THFTAT
1 RADT(10418N) (NSG(150) 4yNFLGHT
COMMON/LOGFG?/DGLUFG,DGLIFG:DGLZFGoDGL%FGoPTINFG;PTTBFG;PTOUFG.
1 PTGDFG,PTCOFR,PTALFG

210,150)
(10,1

GO)QPTHRI(100150)-

1 PTCOFG.PTALEG
K1=NMeFGM~] )

~ C FIND PROJECTFD VFCTOR OF PRFCENING UNIT VECTOR ONTO XY PLANF

VFC(1)=UNC(1+9K14NFL)

VECIO)EIINCID,KT oNFL )

VEC(3)=n,

TC TAKE TTS UNIT VFCTOR
CALL VUNT(VFC1,VFQ)
TH=THFTAT(NSEGM,NFL )

C DEVFLOP CURRENT UNIT VFCTNR )
) UNC({1sNSFGMyNFL)=COS{TH)*VFC1(1)
UNC(2,NSFGM,NFL)=COS(TH) #VFC1(2)
UN((%,NQFGM,NFL)—QIN(TH)
_TF(«NOTs DGLAFRY GO TN 100
WRTITF(6,5N)
SN _FORMAT (17"H FROM FLIIV)
WRITE(6,55)

55 _FORMAT(67H PRECFDING UNIT VECTOR, NEW FLEVATION ANGLE, NFW UNTT VF

10TOR)

. WRITF(6s67) (UNCIK24K1sNFL) K221 453) 4 THs (UNC (K2 yNSFAMINFL ) 9K2=1,43)

6N FORMAT(7F12.3)
_100 RETURN
FND

__ _SUBRQUTINE FXTARR _
" C THIS SURROUTINF SETS UP THF FXTENSION ARRAYS(OF DIMENSTON 100 FACH)
C_FOR ALL THF FXTFNSINNS TN ONF PROCFSSING PAcS,
COMMON/EXTS/ALT(4NN) 4CANGLF (400) s THRIIST (400 ) sCURV (400)
COMMON/FXTST/NFXT 3 JEXT (4NN) s JRWILNN) TFT(4AN) JMFL yMXX oMY 6
COMMNN /NN /N (342N ,1N0) JMRW4NFT(10)

__COMMON/XDATA/ZFTIL17515N0) 4 THFTAT(10,150)4PTHRT (1N, 1500,
1 PRADT(1N4187) NSG(157) yNFLGHT
COMMON/LOGFG?/DGLDFG-DGLIFGoDGLZFGoDGLBFG.PTIMFG.PTTBFG.PTOUFGo
] DTENFARGPTANFAGPTALFG
LOGI(AL_DGLOFG,DGL1FG,Q@L2FG,pGLBE§lPT{NfG.PTT?FG.PTOUFG,PTGDFG,

__ LOGICAL DGLNFG,NGL1FG, DGL2FGsDGL3FG4PTINFG,PTTBFGPTOUFG,PTGDFG,

B-50



_1__PTCOFGyPTALFG
RFAL N
K=0
K S=0
DO_200_J=1,MRHW
K1=NFT(J}
NO 100 Tm]e¥ _ . o . EEm - e
C k IS RUNNING TOTAL NF NUMRFR OF FLIGHTS(MAXTMUM ALLOWFD 25)
K=¢+1
NOSeNSG(K)
NOEXTRNOS=2. « sus e s
IF(NOEXT «EQs Ny GO TN 100
—_ __.bo 5o L=1oNOEXT o o
KS=K&+1 N
C K& 1S RUNNING TOTAL OF NUMRFR 0OF FXTENSIONQ(M@XIMHM_lQQl
ALTIKSY=?FTTI(L42,4K)
_ CANGLFIKS)Y=THFTAT(L+2,K)

THRUGT (KS)aPTHRT (L+2 4K )
_CURV(KS)=RART (L+2,K)
JFEXT(KS)aNOFEXT
JRW(KS)=J
IFT(k&)=t
50 CONTTNUF
100 CONTINUE
200 CONTINUE
TNEXT=KS
C TFST_FOR DIAGNNSTICS
IF(«NOTe DGLAFGY GO TO 400
_ WRITF(6,300)
200 FORMAT(12H FROM FXTAPR)
_ WRTITF(69317) (ALT(L)sl=14K5)
310 FORMAT(10H ALT ARRAY/(8F15.3))
WRITF(64+320) (JEXTIL)»JRW(L}WIFT
220 FORMAT(2NH JEXT,JRW,I1FT ARRAYS/(8
400 RETURN
FND
SUBROUTINE HMIND(THET1,THET2, THETsVEC)

..L'._._': .?. ’_
115))

THIS SUBROUTINF FINDS THE VALUF OF THFT YTELDING THE MINIMUM DISTANCE
FROM A POINT(THF ORSFRVFR) TO A HFLIXs THF COMPONFNTS NF THF HFLIX ARF

c

c FRY_TO A

C DEFINED IN THF FUNCTION SUBPROGRAMS F1,F24F3 TOGFTHER WITH THFIR PF= V.,
C

C

RIVATIVESs THFT=-99999, TMPLIFS FAILIRF TO CONVFRGE,

MIDWAY ANGLF T8 INTTIAL APPROXIMATINN
e . _COMMNN/NFRAP/EPS] 4FPS2 4NOITT

COMMON/LOCFG?/DGLOFG.nGLlFG,DGL?FG.DGLaFG.DTINFG PTTBFG,PTOUFG,
_ 1 PTGDFGIPTCOFG,PTALFG
DIMFNSTION VEC(3)
__DIMFNSION XAPR(4)
LOGICAL DGLNFG,DOGL1FG, DGLZFG.DGLBFG.PTINFG PTTBFGsPTOUFG,,PTGDF G,
_ 1 PICOFG4PTALFA

XAPR(1)=AR<(THFT? THETI)IZ.

XARR(21=THFT]

XARR{21=THFT?

CXAPR(4)=7,/2#YAPR (1)
NA BN (=144
X=XAPR(J)
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DO 10N T=1,NOITT S ) .
G=F1(X)*#F1P[X)+ F2(X)#F2P(X) + F3(X)*F3P(X)
Gl=F1(X)*#F1PP(X) + F1P(X)#%2
G2=F2(X)#F2PP(X) + F2D(X)%#%2 °
G3=F3(X)*F3PP(X) + F3P(X)#*#2
GP=G1+G2+G?2
IF(ARS(GP) +LTas FPS2) GO TN 150
XNEW=X~G/GP
_C TFST _FNOR _CONVERAFNCE B L
IF(ARS(XNFW-X) LF. FPS1) GO TO 20N
C TFST FOR DIAGNOSTICS o
IF(«NDT. DEL3AFG) GO TO 75
_ WRTITFILAR, 7MY )
70 FORMAT(11H FROM HMIND)
WRITF(6+71) X»GsGlsG24G3+GPyXNEY B
71 FORMAT(21H X3GsGlsG2+GA5GP 4 XNFW/BF15.3)
75 CONTINUE
X=XNEW
100 CONTINUF
160 CONTINUF
THFT=-~994000,
GO TN &an
20N THFT=XNFW
VEC(1)=F1{XNFW)
VEC(2)=F2 ( XNFW)

 VFC(3)Y=F3(XMFW)

400 _RETURM

FND
SUBROUTINE HFLMN(OBR, T sNFLyVEC,TH)

C THIS SUBROUTINE FINDS THF MINIMUM VFCTOR FROM THE OBSFRVFR POSITINN TO

C THE HFLIX AND ALSO THF ANGLF TH WHICH YIFLDS THIS MINIMUM,

e
— ___COMMON /TRNS/PT e o _ o B
COMMON/XDATA/ZFTT(104150) 3 THETAT(10,150),PTHRT (104150,
1 RADJ(17,158N) 4yNSG(150)4NF| GHT _ _

COMMON /MNDIS/DTSXY? (3510)+sDTSMIN(10)IDTOSI(10)
COMMr)_N/_LOGFGZ_/D_GU\FG,DGLlECL,_DGLZFG,DGL%F@;PTINFG,PTTBFG.PTOUFG.
1 PTGNFG4PTCOFG,PTALFG
DIMENSION ORR(3),VFC(3) o o
LOGICAL DGLOFG,DGLIFG,DGL2FGsNGL3FG,PTINFG,
1 PTCOFGSPTALFG - B o .
~C SET THE VALUFS IN CHELX COMMON BLOCK TO APPROPRTATE VALUES
CALL PARSUL(NBRsT,NFL) -
“C CALL MINIMIZATION ®SDOUTINF
THFT2=ZFTT(T4NFL)
TF(THET2 oF0. Na «ANDe T «FR. NGA(NFL)) THET2=.75%PT
CALL HMIND(" . s THFET2 4, TH,VEC)
IF({TH +F0e =99999,) GO TO 780
CALL VMAG(VFF,TMNDQ)
C STORF MAGNITUNDF TN NDTSMINM ARRAY
. ____DTSMIN(I)=TMNDS S
280 COMTINUF T -
C TFST FOR DIAANNSTI &
T TF(.NDT. DGL3FG) GO TO 406
 WRITF(6,30n)

PTTBFGsPTOIIFG +PTGDFG,
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300 FORMAT(11H FROM HELMN)

310

WRITF(B331N0) OBRLVFC4TH, TMNDS,THET?
FORMAT[23H ORRZVFC o THy TMNDSyTHET2/(8F15,.,3))

WRITF1649320) T4NFL

320 FORMAT(10H T4NFL /2110)

4nn

RETURN
END

SUBROUTINE PLOTA(XsYsI)
COMMNN/TANG/STNAN, COSAN o XWo YW

XXzX=XW
YYsY=YW

XP=XX¥COSAN+YY*< TNAN+XW
YPeXX*STNAN-YY#*COSAN+YW

CALL PLOT(XP,YP, 1)
- RETURN

END
SURRNUTINF CONTP

RETURN
END

SUBROUTINE AUTCNT(VAL)
DIMFNSION V1(3)eV2(3)14V3(3),P1(3)sP2(3)

DIMENSTON C(44+3),COEF(8,y4)
COMMON/ARP /27 (20,425)

COMMON/GDPAR/CXsCY 4+ XX1,YY1 yNS4MS
COMMNN /WM/X15sY155SFeX0,YO

COMMNN /WARP /7 (2T 427)
COMMNON /CARFA/ARFA

ARFA=0,
DX=ARG(CX)

DY=ARS(CY)
M=M& 42

N=NS+2
X1=X1S-DX

Y1leY1S4+DY
D0 3 I=],NS§

DO A Jm] gMe
ZTEMP=Z2(1,4,J)

IP1=1+41
JPY1= )41

7(IP1,1P1)=7TFMP
DO 6 _Jm3gN

L=J-1
ZTEMP=24#Z2(24L)=2(3,L)

Z{1sL)=2TEMD
LTEMPB2 o %7 (M=1,41 )=2 (M=2,1)

3

Z{(MyL)=ZTEMP
DO TN ]‘a"&,_yﬁ )

L=t-1 e
ZTEMO=2,%#7 (1 92)=7(L42)

Z(Le1)y=2TFMD
ZYFMP=2%#7 (] yN=1)=7 (L ¢N=2)

10

ZIL.NY=ZTEMP
ZL151)=(2#(7(241)47(152)4212,42))

X ~(Z(391)472(153147(3,3))1)1/3a0

ZTEMP= (2% (Z(14N=1)+Z(2,N)+2(2sN=1))
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X =(Z(19N=2)+72(3,N)+2(3sN=2))) /3.0

Z(1yN)=7TEMP
ZTEMP=(2.*(7(M.2)+7(M-1.2)+Z(M—1$1)’ __
X ={Z2(My3)+7(M=2,3)4+7(M=2,1)))/3.0

| 7{My1)=72TFMD o e
?TEMP=(2.*(?(M.N~1)+7(M—],N—1)+7(M-1.N))

. _ X . —(7(Mgﬂ72)+7(M—21N12)+7(M—?,N)1)13.0 o
72 (MgN)=?TFMP

). — _ACC=,1 - - S

NFINF=z ARG (NYRGEJACC )+
MFINFﬂABS(QV*SF/ACCLilLQ__

PO o I=7|M

DO 9 JA=24N __
J=J0
J14=MOD( 1,2y

ITFLJ144NFe0) J=N+2-U0
IFINFINEoLFe?eNRMFINFolFa2) GO _TO. 3n

TF({TeCTa2eANDGT oL TeM) oAND«(JeGTo2eANDoJaLTeN)) GO TO 8
GO TN 9

DO 4 L=1,4
JIM=J4MOD(] /247 ) =1

IMSI+MOD((L+3)/2,2)=1
CAL»1)=X1+DX*FLOAT (UM=1)
ClLy2)Y=YI1=DY%FLOAT(TM=1)

_CUL,3) =7 (IMyIM)
CALL CRECT(C,VAL)

60109 .
CALL CURICS(I5J,CNFF)
DO 7 T1a24MFTINF

NO 7 JK=2 4MFETMNF
Jd=Jr ~ )
J24=MND(T1,42)
TF(J24eNFa) JI=NFINE+2-UK

DO & L=1,4
J_M-—_\J‘J#-MOD(L/Zv?_,-I o
IM=TI+MOD( (1.+3)/2,2)=1
C[L9l)=FLOAT(JMfl)/FLOAT(NFINE:l)-lp
C(L02)=FLOAT(IM—])/FLOAT(MFINE'I)-lo
_CALQ_ENIPT(COEFQCLLol)&C(L’%l)gikgzllm_u

TCC=C(L,1)%NX+XT1+DX#FLOAT ( J=1)

_ClLy1)=TCC o B
TC(=-C(L92)*DY+Y1-DY*FL0AT(I-])
CllLy?)=TrcC

CALL CRECT(rF4VAL)
- CONTINUF

CONTINUF
QQ _?IL T:'l,’ﬂq

24 WRITE(6425)(7Z(Jel)4J=14NS)

25 FORMATI(1X,1N0F7,1/1Xs10F7.1)

WRITF(6426)CXsCYaXX1aYY14NGgMS
26 _FOPMAT(1HY 221748/ //1%4251745////1X42110)

. WRITF(hs27)1Y1S,Y16,8F X0 2¥0
2T FOPMAT(///7/71X48F1T7,5)
NN 28 T=1,M

28 WRITF(6525)(7(14J) 3J=1,N)
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DFTIIRN
TEND T T o
SUBROUTINF CRFCTIC VALY B
DIMENGION Cl433)sV1(3)1sV2(2)4V3(31,P1(3).P2(3)
COMMNN/ARP /27 (20,425) _ o
COMMON 7/GDPAR/CX+CY s XX1sYY1sNsM
e __ COMMON/WM/X1,Y1SF X0, YO
- o COMMON /WARD /7 (27 472)
NXsARS(CYX)
DY=ARC(CY)
) V2(1)=(C(1,41)14C(2,1)1/2e0
["”""" T V2(2)2(CU242)14C(342)) /720
. V203)=(C{143)+C(253)+C(34314C(443)) /440
[ DO 81 K=5,8
ILaMOD((K=1) 94)+1
TT=MOD ((K=2) v41+1
L _ V(1) =C(TLs1)
V1(2)sC(TLsy2)
VI(3)=C(TL43)
V3ar1)=C(1T,1)
V3(2)=2C(17,?)
V3(3)=C(T1T,13)
CALL STRIKF(V1,V2yV34VALsP14P?,1FR)
IF({TFR.NFs2) GO TO R1
L . U1=P1(l)*=F+xn o
V11=P) (2)#SF+Y0
__U2=P2(1)#SF+X0
V22=P2(2)%#SF+Y0
_CALL PLOT(UI,V11,.3)
CALL PLOT{I124V22,42)

81 _ _CONTINUE S . =
RFTUPN
FND . . ——
SURRODTINE CURTCS(TJoCnrF)
i L _ DIMENSINN COFF(844) )

COMMONIWARP/7(?7g7?)
NO 2 TFO=1¢4 __ _
T1R=T4+T1F0O~3
COEF(IEQ.1)=Z(IBoJ) e
CF=(Z(1ByJ=2)=6e*Z (IR J=1)+3,%#Z2(1R,J)
X +2e%#7(1ReJ+1)) /6.
COEF(1EQ,2)=CF
CF={21IRyJ-1)+2(TR,J+111/2.N=7 (1R, J)
COFFITIFQ.31=CF
CF=(—Z(IR;J—?)+3£fZil§l“71)-3:ﬁZ(IR!JL_
X +2(1R4J+1))1/6,"
3 ___ COFF(JEQs4)=CF__
PO 4 TFD=K,R
_JR=J+1F0O=7
COFF(TENs1)1=7(TyJR)
CF=(2(1=2yJR) =6 %7 (1~1,JR)+3e#Z(TsJR)
X +2e %72 ([+14JR))/66D
COEF(TFQs21=CF
CF=(7(T=1,JR)142(1+1, Jeyyz2, 0-7(19JP)
COFF(TFN,3)=CF
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. CFa{ =2 (1=23JRI+3,%#2(T=)3JB)=3%72 (], JP)
X +72(T+14JR)Y /66N
4 COFF(TFQ.4)=CF
) RFTURN
FND

SURROUTINF INTPT{COFF 4 XRFL yYREL yHT)

DO 30 IFQ=1,4
IF(XREL oNFe Ns) GO TO 2
ZHITIFQI=COFF({TFQ.1)
AN TA 3N
2 7H{IFOY=0,
DN .3 J=1,.4 =z
7TEMP=ZH(IFR)+COFF(TFN JY#XRFL *%( J-1)
3 ZH(IFO}sSPTFMD
an CONTINUF
ZY=Z2H(3) — .
+YREL*¥(ZH{1)=6e¥2H(2)+3#ZH(3)+24%#2H(4) ) /64
__FYREL¥¥2#((ZH(2)+7H(4)) /2e=ZH(3))
FYREL¥®HBH(=ZH(1)4+3e#ZH(2) =34 *#7H(3)4+ZH(4)) /6,
DO 50 T1EQ=5,8 e .
T 1=1Fn=4
IF{YREL oNFe Ns)'GO TO 4
! 7H(T1=COFF(TFQ,1)
" o 60O TN 80
4

X
x-
X

7H(T)=0,
DN 5 J=144 ) i o
ZTEMP=ZH(T)+COFF(TFQ,J)*YRFL%#¥(J=1)
5 ZH(1)=ZTEMP
§0 CONTINUF
= . _IX=7H(3) e :
X +XREL*(72H(1)=6e#ZH(2)+3.#ZH (3142 %#7H (L) ) /6,
X _HXREL*#2#((ZH(2)47H(4))/2-ZH(3) )
T X +XREL#%¥3# (=2H(1)+3e#ZH(2) =3 #7H(3)+2H(4)) /6
CHT={ZX+2Y) /2.
RFTUON
FNP_ :
SURROUTINF STRIKF(V14V2,4,V3,HeP1,P?,IFR}
— e COMMAN /CAPERA/AREA . S . o
r‘ i DIMENSION V1I(1)sV2(1)14V3(1)sPTI(114P2(1)4Q(353)
. ARINC=ABS((VI(1)=VI (I #(VI2(2)1=VI(2})=(VI(2)=V1(2) )% (V2 (11=V1(1)))
177,
DN A 1=1,43
P1(IY=0,
P2(1)=0,
Ti=vi(I)
0(1+1)=T]
T1=V2(T)
N(1s21=T1
Ti=va(l)
6 O(1s2)=T1
TR 7 1=21,3
DO 1 J=T1,4,3
TFINIAT)=D(36 )11 51,42
- - 72 DO B L=1,3
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A=Q(LsT)
T1=0(LsJ)
_OMLy ) =TT
N{lLeJ)=A
B CONTTINUF
1 CONTINUF
7 CONTINLUIF
1FR=N
TFI{Q(393)elTeHeNReO(341)4GTHIGO TO 10
IF(O(3’])IFO.H.AND.O(.%’Z)OKQ.HIAN,’.O(?.?).FOOH’ GO T(‘- ?ﬂ
A=(H=0(341)11/(0{341)=-0(3,3))
Rl(l)=(0(1.1)-0(1.3))*A+0(1;1)
Pl(2)=(0(251)=0(2+3))#A+Q(2y1)
P1(3)y=H
IF(N(3311NFH) GO TO 3
TFIO(342)NF,HIGO TN 4
P2(]1Y=0(1,42)
P2(2)=n(2,2)
D2(2)1=0(3,7)
IFR=)
_60 Tn 20 L
T RTIF(A(2,2).6T.HIGO TO B
Az (H=Q(342))/(0(3+2)=Q(343))
T PZ(1I=(Q(1.2)=0(1,3) ) #A+Q(12)
P2(2)1=(Q(2:21=0(243)1%A4+0( 2,7
D2(3)=H
1FP=2
£O TO 20
4 1Fp=1
P2(1)1=P1¢(1)
P2(2)=P1 ()
P2(2)=H
_ _PFTURN. )
5 A=(H=0(3,11)1/(N(3,1)=N(3:2))
' P2(11=(0(1+1)1=0(1+2))%#A+0Q(1,41)
P2{2)=(0(2:1)=0(22))%#A4+0(D,1)
P2(3)=H
T1FR=?
_2n ARFA=ARTA+ACINC /2,4
RFTUIPN
_1n TF(O(331)eGT,HYARFA=ARFALARPTINC
DETLIPN
FNR
SIIRRNIITINF CcALD) T
COMMAN/CARFA/ARFA
COMMON /PYNMF /R YNAM
COMyON/FACTP/AXMAX.AXMIN.AYMAX,AYVTN.DFLX,DFLY,AINCHX’AIM(HY.
1 SETPLT
COMMON /WM /ZXIILHC s YULHC « XSF 9 X7 TNy YHT
COMMON/ARD JARNY (21 25)
COMMON /LNGFR2/NGLAFGaNGLIFGDGLIFG s NELAFG4PTINFG,PTTREG,DTNIFG,
1 PTGNFALPTENEA PTALFC
COMMON /ANDAR /CX 4 €Y o X1 4 V1 JNY NV
COMMNRN / JNF D /MFEF| G MOTSFG
COMMON / INF1 JUFCRFG L CANCE)
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__COMMNON/TROURL/FILTGHT(22,420)
TRFEAL®AR RYNAM( 1N}

REAL*8 GFNNAM

RFAL*8 PNNTS(3)

LOGICAL DGLNFG NGLIFG4NCL2FGINGL3FG,PTINFGPTTBFGsPTOUFG+PTGDFGo

T 7 1 PTCOFGLPTALFG
LOGICAL NEFFLG,NOISFG
TLOGICAL MKGFL G4 ALFLGL,SSTFLGSLSTFILR
COMMON /LOGFG1 /MK SFLGsCALFLG,SSTFL G,LaTFLG
COMMNON/FXTG/ZALT(4NNY CANGLF (4NN) s THRUICT (40N) 4 CURV(40N)
COMMON/FXTRY/NEXT s JEXT (4NN) IR (4NNY) g TFT(400) yMFL yMXY 4MY €
COMMON/7JUNE /PEFLINGXCONRD(2) s YCOORD(2) s TITLF(12),SYMFLG
COMMNON/NN/N (232N, 17) NRWGNET(10)
COMMON/XPATA/ZFTTI(10,160) s THETAT (10 ,150) 4PTHRT(1N415N0),
1 _RADT{10,187) ¢NSG(15N) yNFLGHT
COMMNON/AAZTP (203 10) oPT(2N10) oW (205101 sTY(2N0,10) 4XLMI(2,10),
X XLM2{3,410)4STD(17),SL(1N)
DIMENSION SCA(L)Y oXPFF(3N) 3 YRFF(2N) 3 TNX(1n)4NFV(1N)
LOGICAL WFCPFG GCANCFL
LOGTCAL eyvr|
_LNGICAL eFfTPIT
RFAL N
DATA PQJG‘IC/ANNF \//‘[_,6H|.ICFDML.6H-‘| F F g
RFAD(5+917) VAI 1,VAL2,VALS3
910 FORMAT(3F1N, 1)
C TITLF OF PLOT NN TTe CINF
_ CALL SYMROL(Nes1M 9e5TITLF+=9N4,421)
CALI pLOT‘6ov e9=3)
INCP=1
IF(WFCPFG) TNCP=2
IF(NEFFLA) TMCP=A1
CONGT=43AN4ANNANOEK
_IF(eMOTe MYeFLEY 6O TN 102N
CX=CY®#COANG]
_CY=CY*CONS)
X 1=X1%CANST
~ Y1=Y1#CONS)
1030 CONTINUE
__IF(<MNNT, MKSFLRY G0 TO 1020 )
hYo) 10]0 J' s NRW
DO 1010 [=1,2
TXLMI(ToJ)=XLMY(T 4J)*CONST
 XLM2(TsJ)=XIM2(1,J)%#CONST
10N CONTINUF
102N CONTIMIF B
IFINFLGHT AT, 17) £0 TO 211
DN 1000 g=1,70
PO 100N 7= 16?22
11000 FLIGHT(1,J1=0,
TIXT=n
- _K1I=0
NO 50N J=1,MPY
L=NFT(J)
DO 80N T=1 4l
_ KT1=KT1+1
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AhAlnA A

FLIGHT(3,KIV=PT(14J)

FLIGHT(1,KkT1=TD(14J)
FLIGHT (23KT)=W(T4J)

FLIGHT(4,KT)=TV(T4J)
FLIGHT (54KT1=N(147,4J)
NXT=NSGIKT)=?

FLIGHT (6,KT)=NXT o
IFINXT+EQ.")GO TO 500
INDFX=1T1XT

TIXT=TIXT+NYT
PO 860 K=1,NXT o
TTAD=(K=1) %4

YXQTNDEX}K -

FLTGHT (TAD47,KT)=ALT (KX)

FLIGHT (TAD+B 4K T)=CANGLF (KX )#57,2988

8&N

ol

——AYMIN=YY}

0

_ XNX=NX=1_

JF(SYMFLG)TPFF=]

NIMeNUMENETLT )

FLIGHT(TAD+G KT )=THRUST(KX)
FLIGHT (TAD411n4KT)=CIIRV(KX)
CONTINUF

CONT.INUE

IRFFan

NRAW THF NATA FOR THF PLOT,

_NtM=n

no 91n ] 1 o NRW

CALL HFADP(NIIM)
CONTINUF
AIN(H=AINfHY
YINCH=AINCHY
XD=DFLX
YD=DFLY
IF(§=TPLT)G0 TN 4nA

GFT ANJUSTFD SCALF VALUFS FOR VFRTICAL AXIS

SCA(2)Y=sADJUSTED MINIMUM
(SCALL)=TNCREMENT ALOMG AXTS

XNY=NY=1
T1=X]LXNX*CX
T2=Y1+XNY#CY

AYMAX=T?

IF(T? 46T, Y1) GO TO 20

AYMINuT?
AYMAYEY]

20 FANTIMIF

_ YULHC=AYMAY

SCA(T)=AYMAY
SCA(2)=AYMIN B
CALL SCALF{SCALIN,4241)

B "IZMzﬂfA(?{
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_  YD=SCAL4)
AXMIN=X]
AXMAX=T] o
TE(T] «CGTe Y1) GO TA 107
AXMIN=T
AXMAY=X1
10 CONTINUF
XHLHrcAXMTM
___SCA(l)mAXMAY
SCA(D2)=AXMTN
CALL SCALF(SCAL1IN, 4741
COMPUTE THE NUMBER OF INCHES FOR X-AXIS USING
THF Y=-AX1S INCRFMENT.IF LFSS THAN 20,USF THF

C

c i )

C Y=INCREMFNT ON THF X-<AXIS(AND Y-AXIS)
C

T MX=GCA(3)+10,%SCA(4)
NINCH= (§CMX~8CA(3) ) /YD+40
TF(NINCHLF.20)GO TO 40

-
s 1F THF NIIMBFR OF INCHFS IS GREATER THAN 20,
< SCALF THF X~-AXIS_TO 20 INCHFS AND_USF THIS
C
c

INCRFMFNT FOR THF Y-AXIG."

CALL SCALF({SCA42N44251)
NINCH=20
YD=SCA(4)

40 TF(NINCHGLTo10INTINCH=1N

ATNCH=NTNCH

r
C COMPUTF THFE 7FR0O PNINT ON THF Y=AXIS,IF ANV,
c AND START THF X-~AXIS THFRF,
=

YHT==YM/¥YD

TFIYHTeGTe17s «aDRaYHTeLTeNe ) YHT=A,
-

d DRAW THF AXFs, )

C _ . Y-AXI& = 10 INCHES LONG _

C X-AX1S = RFTWFEN 1n AND 2n INCHFS LONG
c

TF(eNOTeMKSFLG)CALL AXTS{=e5sNas35HLATFRAL DISTANCF{THNIISANDS NF F
XEFT) 935,104590,,YM/100N,,¥YD/100N.)
IF(MKSFLG)CALL AXTS(=e540a9s37THLATFRAL DTSTANCF(THOUSANDS NF MFTFRS
S X) 937910449045 YM/1000,,¥YD/ 100N, )
TF{eNOToMKSFLGICALL AXTS(DesYHT s27HNISTANCF ( THONSANDS OF FEFT)
X =274AINCHsNe,SCA(3) /10NN ,4YN/100N,)

TF(MKSFLGICALL AXTS(0asYHT 929HDTSTANCE( THOUSANDS OF MFTFRS)
X —2943AINCH,Ne 3 SCA(3) /1000, ,YD/1000,)

C

r -
XM=ScAa(3)

. XD=YD e
X SF=YN

XSF=1,./%SF B
G0N TF (o NOTLSFTRLTY RO TO A8N
XNX=NX-1
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XNY=MY~1
Tl=X1+XNX®CY

o _ T2=Yl+4XNY¥cv o s &

XULHC=X1

TF(T1 oLTe X1) XULHC=T]

YULHC=Y1

IE}T? oGiTea Y1) YULHC=T2
XM=AXYMIN

e .. _IF(eNOT.s MKSFLGICALL AXIS2(=eS59NesAYMAX AYMINGYD,YINCH,

X 3SHLATERAL NDISTANCF(THOIISANDS OF FFFT) ¢354~13DFLNY)
TF(MKEFLGICALL AXTS2({=e59Nes AYMAXJAYMIN,YD,YTNCH,

X 3THLATFRAL NICSTANCF(THOUSANDS OF MFTFRG) ,37,-1,DFLNY)

. YHT=—AYMIN/PNFLNY
IF(YHTeGTeYINCH 4OR, YHT oLTe 0o} YHT=0,

_IF{eNOT MKSFLGYCALL AXTS2(NesYHT yAXMAX s AXMIN,XDs~ATNCH,

X 27THDISTANCF ( THOUSANDS OF FEFT) 527+=1sDELNX)
TF(MKSFLG)CALL AXTS2(NesYHTsAXMAX g AXMIN XD y=AINCH,

X 29HDISTANCF (THOUISANDS OF METFRS) $29,-1,DFLNYX)
YD=DFLNY#10nn,
YM=AYMIN®1NNN,

e XMmAXMINMRINNN, - -

XD=DFLNY%1nnN,
_ XQF=1,/%¥N
650 CONTINUF
_ DO 111 1=)4NPW )
Xl-(XLMl(l.I)—XM)/XD
e L Y1=(XIMY(2,1)-VMY/YD g o
X2=(XLM2(1,1)=XM) /XD
L Y2=(XLM2(2,1)=-YM)/YD
111 CALL RUNWAY(X1,4Y14X2,Y2)
CALL RWYLFA{ATIMNCH)
TFMP1=ATMCH=4,5
L _XUR=XM+ATNCH*XN o R o
“XZTIN==ATNCH%XM/ ( XUR=XM)
CALL NOMEN(XM,oYMyXDyvNy
WRITF(6,R8N1N) i
WRITF(69RN2M) XMyXURSXSF o YMoYDsYHT 3 X7 INyATNCHSCMX o T19T2 o XULHC,
1 YULHC
) WRITF(A,RN3N) NINCH
‘8nnn CONTINUE
IF{VALLl .FQ, Ne) GO TN 9nn
1F(MKSFLG) GO TO 8N75
CALL SYMROL(11,3,9,R2,.,NRs7HARFA I[N, Nay7)
CALL SYMROL (1N R ,Q 7”,.”8.?0HTHOU<AND’ NF €Ne FTesNes2n)

e GO TO RN7A

RNTG CALL SYMROL (11697 7..”8 1EHARFA TN :n. M- 2Nasl5)

8076 COMTTINHF

CALL SYMARNL (0,249,585, s 15 PNNTS(TNCPY Nee6)

CAL_!.. NUMRBFR(1NM g3 3045,41543VALY 4Nes=1) |
CALL AUTCNT(VAL1}

TF1eNOT MV EFLG) ARFA= ARFA /100N,

CALL MUIMRFR({ 114459, q9.1“.ARFA|(’109-].)

CALL SYMROL(TEMP144259e2sTITLE9Ne923) i
CALL SYMROL(TEMP1,Nn,4e1543HNUIMBFR OF FLIGHTS NUMRFR OF OPFRAT ‘
TTINPNS o MNgos3)

i
}
E——
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_TFMD2=TEMP14+] . RS
XNFLG=NFL GHT
CALL NIMBFR(TFMP2,0 4901 s XNFLG 400 9=1)
TNTND=N,
no 8’200 ]a] 2
NO R200 Jz=1420
DO R20D K=1,1N
8200 TOTOP=TOTOP+N(T,J+K)
__TEMP2=TEMP1+4445 R
CALL NUMRER(TEMP2, "N e5e1sTOTOP sNe 9=1})
TFIVAL2 FN, Ng) RO TOH Onn - = -
CALL 9YMROL(¥§6..1...Z’AWHCALCOM APFRATOR-~-PLEASE CHANGF PFN coLn
1P MOW 4B 4985)
CALL QYMHOL(+16.,.7,.?,ASH**********************************&*****
1***%*,45.,4&,
CALL WATT
CALL QYMROL(160080,10yQHTHANK YOUs=45499)
CALL SYMROL(9e¢2396¢25015sPNOIS(INCP) 4Nes6)
CALL NUMBFR({10434962350153VAL240s9=1)
CALL AUTCNT(VAL2)
TF(eMOTMKSFLG) ARFA=ARFA/1N00.
CALL NUMRFD(11.,9.?..16.ARFA.0..—1\
TF(VAL3 +FQ. Ne) GO TO 900
CALL <YMBOL(+38-y1.o.?,?8HMAY T tMPOSF UJPON YOU AGAIN +45¢428)
CALL WATT
CALL GYMPOL(+28¢ aeTge? s ? THRHHERMANY THANKSH#R¥# 45, ,21)
. CALL SYMROL(9¢2+Be93e15,PNOISIINCPY 4nes6)
o CALL NUMRFR(1N,3,8.0,415,VAL3 404 4~1)
CALL AUTCNT(VAL3)
. TF(«NOT.MKSFLG) ARFA=APFA/100N,
CALL NUMBFER{11¢38¢99a153ARFA300,5-1)
9n0 CONTTINUF

C FND_THF PLOT,

CALL PLOT(ARS(AINCH)+12¢s0ey=3)
CALL SYMROL(NepNes oSy TITLE9Nes?1)
CALL PLOT(6esNes~3)
RFETHIPN
__8N1N FORMAT (12HIFROM CALPLTY —
BN27 FORMAT(B55H XMy YXUR s XSF o YMaYDsYHT o X7 INoATNCHsSCMX 5 T1 5 T2 XULHC s YULHC/
1(RFI1&, ‘))
8030 FORMAT(6H NINCH/ITN)
FND ) - N
T T SURRMUTINF HEAD (NUM)
_ COMMON/JOE2/NFFFLG4NOISFG
T COMMAN/TROIPL /FLIGHT (22 520)
COMMON /JOF /REFLINXCOORD (2} s YCOORN(2) s TITLE(12) 5 SYMFLG
- T COMMAN/JOF1/WECPFGGCANCFL
COMMON /LOGFRT /MK EF] Gy FALFLGL,SGTFLG, L RTFLG
COMMON ZNN/N{3 420,17 ) yMRW4NFT (10}
__ RFAL#R FTKG(2),I.AMF (2) S TMN(2) -
TTTREAL#B PLAMF(3,13)
PFAL N
LOGICAL NEFFLG,NDTISFG
LOGTCAL &YMFLG




LOGTcAL L)

LOGICAL CANCFL ,WFCPFG

LOGICAL MKSFLG,CALFLG,SSIFLG,LSIFLG e B e e

DATA FTKGoLRMF 4FTMD/4H(FT) 44H (M) J4H(LB) 24H(KG) s6H FT/DG.6H M/DG /
_ DATA PLANF/ N .

18H4 FNGes H4RHBOR TF L,RH 9BH3 FNGe HsBHBPR TF LAH

’
. _78M4 ENGs LoRHBPR TF ,BH _ _ __ 4BH&4 FNG. T,BHURROJFT .AH ,
ABH2 FNGe LsRHBPP TF LBH v8H2 ENGe LsBHRPR TF 48H ’
—_ ___4BH? FNGs | 4RHBPR FANC,RH sBHA FNGs Fo8HXe JFTS ,AH s
3BH? FNGe | o8HBPR FANS,8H «8H2 FNG, Fs8HXe JFTS o8H »
__68H2 Eﬂ@,_Plﬁﬂﬂggl___ngﬁH _.._s8H4 ENG. P+ 8HROP. _ 98H ’
TRHSST 9 AH o BH /
_ . FLFN=2,5 o R o o
X=n,

AMAX-FLIGHT((:.I)
TFI(MIM,FQ,1) GO TO &

DD & 1=2,Nim - o
TF(FLIGHT (647 )oGToAMAX) AMAX=FLTGHT(6,1)

6 CONTINUFE - o o o

5 XCTR=(2,5+FLOAT(NUMI®FLFN) /2,
AMX = AMAX ) . o )
TF{AMAX o GF o 2., AMX=2,
Y_TOP=(AMX*_2~._+'*.Z_-t;._u__h__ 2 o R L B
YTOP=YTOP+(1N.~-YTOP) /2,

. INDFX=1 3 o .

IF(aNOT.MKEFLG)IRO TO 41
TNDFXe2

DO 40 T=)4NIIM
CALL LBTOKG(FLIGHT(2,T),1)
TND=TFIX(FLIGHT(641)1
___IF{INDEQeDIGN TO 4N
DO 4n0 K=1,1IND
JI=4%(K-1) —
CALL FTTOM{FLIGHT(JT+10,T1),1)
. 400 _CONTINUE
40 CONTTNUF
-~ 41 DO 42 J=).NpM
IND=FLIGHT(6+1)
e IF(IMDLFN.NIGO TO 42
NO 420 ¥=1,TND
— JI=4#(K=ry e
LL=FLIGHT(JT+1IN,T1).FQ.N,
- — ——JF(LLa ANDoMKSFI G)CALL FTTOM{FLIGHT(J1+791)s1)
IF(.NOT.LL)FLIGHT(J1+7.I)tFLIGHT(J1+7oT)*57.2958
420 CONTINUIE
42 CONTINUF
— —— IF(WECPFG)CALL SYMROL(XCTR=1435YTOP=42+42413HWECPNL VALUFS 9Nq413)
IF(eNOT«WECPFG)CALL SYMBOL (XCTR=241,YTOP=62442521HNOISF EXPOSURFE V
— — KALUFSeDee21) SEER LB e
CALL SYMROL(XCTR=203)YTOP«26502sTITLE»0es273)
CA[[ QYMFOLLXCTR—3.?;YIOP~].1..2.
1 32HRUNWAYS AND GRID POINTE ASQ SHNWNsNe 432)
CALL SYMROL (XCTP=1475YTOP=243462 3 17THFLIGHT STATISTICS4n,,417)
YTOP=vYTOP-> 2
DFt.Y=,2
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APPENDIX C

SUBROUTINE CALL CHARTS



MAIN

'

READIN

RDNOIS

EXTARR

SUMRF

CONTR

FINPLT

:

y

READOU

INIPLT

DSTORE

POINTS

CALPLT




DSTORE

2
IEXT
DATA VSCL ELUV FNHEV CENHEL FUNGTION
NACM
SLPDS VADD PARSU 1 FUDVH P UNCTTON

3



POINTS

FTTOM EXPNE EXPUWE
CALPLT
4
HEAD RUNWAY NOMEN
AXIS2 RWYLEG AUTCNT




READIN

'

l

MTOFT

KGTOLB

ELDUV

DATA

'

|

VSUB

VUNT

PARSU1

(8

VSUB

VUNT




SLPDS

l

l '

l

IBND BND XINT DGTRD
FUNCTION FUNCTION FUNCTION FUNCTION
FNHEV
SR 2o S ___F2 L _F3__
ENTRY F1P ENTRY F2P ENTRY F3P
ENTRY F1PP ENTRY F2PP ENTRY F3PP




FUDVH

VUNT

I

ENTRY F1P

o oun cew ees cus wn e oy

ENTRY F1PP

Fl

l

VUNT

VMAG

F2

ENTRY F2P

ENTRY F2PP

ENTRY F3PP

VMAG

VDOT




NSGINH

ANALLY

|

€ LNH

ﬂ

LXHAI

NIIONdH

dSIONY

CLNH

YLd49H

WOLLA

!

€T

ANdXH




EXPWE

|

FTTOM HBETA ENT2 BNOISE BNOIIN IEXT
! &
(19)
¥ Y Y
ENT3 ATTENU ENT5W
&
(19
HBETA
VCTPRP THRST FALLIN SEGCH
5
(1) (20)
: }
VMAG VADD HELMN

c-9

VSUB




BNOISE

ENT4

GENFN

ATTENU

GENFN

VCTPRP

VSUB

VSCL

C-10

BNOTIIN

17

GNFNIN




FALLIN

VSCL

VADD

SEGCH

VSUB

HELMN

HMIND

PARSU 1

VMAG

6

VMAG




GENFN

II

HEAD

LBTOK

GNFNIN

II

RWYLEG

FTTOM

RUNWAY




AUTCNT

CRECT

CUBICS

INIPT

" CRECT

STRIKE







APPENDIX D

SUBROUTINE DESCRIPTIONS



NEM-5 SIMULATION COMPUTER PROGRAM ROUTINES

MAIN

SUBROUTINE READIN
SUBROUTINE RDNOIS
SUBROUTINE INIPLT (Entry: FINPLT)
SUBROUTINE EXTARR
SUBROUTINE DSTORE
SUBROUTINE SUMRF
SUBROUTINE POINTS
SUBROUTINE CONTR
SUBROUTINE BNOIIN
SUBROUTINE CALPLT
SUBROUTINE DATA
SUBROUTINE EXPNE
SUBROUTINE EXPWE
SUBROUTINE BNOISE
SUBROUTINE SLPDS
SUBROUTINE ELUV
SUBROUTINE PARSUL
SUBROUTINE FNHEV
SUBROUTINE FUDVH
SUBROUTINE CENHEL
SUBROUTINE GENFN
SUBROUTINE GNFNIN

SUBROUTINE ATTENU



SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

BLOCK DATA

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

HBETA

VCTPRP

FALLIN

HELMN

SEGCH

THRST

HMIND

FTTOM

MTOFT

LBTOKG

KGTOLB

FUNCTION DGTRD

SUBROUTINE

SUBROUTINE

SUBROUTINE

VADD

VSUB

VCROS

SUBROUTINE VSCL

FUNCTION VDOT

SUBROUTINE

SUBROUTINE

FUNCTION

FUNCTION

FUNCTION

FUNCTION

FUNCTION

IT

VMAG

VUNT

XINT
NACM
Fl1 (Entries:

F2 (Entries:

F1P,F1PP)

F2P,F2PP)



FUNCTION F3 (Entries: F3P,F3PP)
SUBROUTINE ENT2
SUBROUTINE ENT3
SUBROUTINE ENT4
SUBROUTINE ENT5N
SUBROUTINE ENT5W
FUNCTION IEXT
LOGICAL FUNCTION BND
LOGICAL FUNCTION IBND
SUBROUTINE PLOTA
SUBROUTINE RWYLEG
SUBROUTINE RUNWAY
SUBROUTINE HEAD

SUBROUTINE AXIS2

PROGRAM MAIN

Purpose

MAIN controls the overall flow of the program. It calls
subroutine READIN which reads in a data set and then, accord-
ing to whether the quantity INDEX is 1, 2 or 3, it (1) calls
the processing routines, (2) plots the results of processing
and calls READIN for a new data set, or (3) plots the result
of processing and ends the run. The plots are made only if
requested. MAIN also calls subroutine RDNOISE if the user
is inputting his own aircraft noise tables.

Subroutines Called
SUBROUTINE READIN (INDEX)
SUBROUTINE READOU (Dummy Subroutine)

SUBROUTINE RDNOIS



SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE

SUBROUTINE

Input

INDEX = 1

PTINFG

NOISFG

CALFLG

GRIDFG

CONTFG

ITOM 0

1

INIPLT

EXTARR

DSTORE

SUMRF

POINTS

CONTR (Dummy Subroutine)
CALPLT

FINPLT

PROCES card encountered in subroutine READIN.
Proceed with calculations.

NEWSET card encountered in subroutine READIN.
Plot results and start new input.

ENDRUN card encountered in subroutine READIN.
Plot results and end this run.

If true, call subroutine READOU and print input.
From subroutine READIN.

If true, call subroutine RDNOIS and read in noise
tables. From subroutine READIN.

If true, call subroutine CALPLT and plot the results.
From subroutine READIN. '

If true, call subroutine POINTS and set up grid
coordinate loops. From subroutine READIN.

If true, call subroutine CONTR. From subroutine
READIN.

INIPLT not yet called.

INIPLT called already and FINPLT may be called at
end of run.



SUBROUTINE READIN (INDEX)

Purpose

Subroutine READIN reads in all data except the aircraft
noise tables. As it reads the data deck, subroutine READIN
puts the data into appropriate arrays and sets the logical
flags to be used by the MOD-5 program to control options
such as plots, units, input noise tables, non-standard output
and choice of noise exposure index. Subroutine READIN also
sets the variable INDEX which is used by MAIN as a control
variable.

Subroutines Called

SUBROUTINE MTOFT (A,I)

SUBROUTINE KGTOLB (W,200)

OQutput (for each Airport case)

NRW The number of runways read in for this
airport. Left in common NN.

NFLIGHT The cumulative number (over all runways
for the airport) of flight READIN.
Left in common XDATA.

NEXT The cumulative number (over all flights
for the airport) of extensions to
read in.

DELX The X increment to be used in plotting.
Left in common FACTR.

DELY The Y increment to be used in plotting.
Left in common FACTR.

AINCHX The length of the x axis to be used in
plotting. Left in common FACTR.

AINCHY The length of the y axis to be used in
plotting. Left in common FACTR.

AXMAX The maximum and minimum value of x to

AXMIN be plotted. Left in common FACTR.

AYMAX The maximum and minimum value of Y to

AYMIN be plotted. Left in common FACTR.
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XLM1 (I ,NUMRUN) I=1,2,3; NUMRUN = 1,...NRW. The
position vector of the starting point
of each runway. Left in common AA.

XLM2 (I,NUMRUN) I=1,2,3; NUMRUN = 1,...,NRW. The
position vector of the terminal point
of each runway. Left in common AA.

SL (NUMRUN) NUMRUN = 1,...,NRW. The touchdown
distance for each runway. Left in
common AA.

NFT (NUMRUN) NUMRUN = 1,...,NRW. The number of
flights for each runway. Left in
common NN.

TP (NUMFLI,NUMRUN) NUMFLI = 1,...,NFT (NUMRUN); NUMRUN =
l,...,NRW. The takeoff/landing code
for each flight of each runway. Left
in common AA.

W (NUMFLI,NUMRUN) NUMFLI = 1,...,NFT (NUMRUN); NUMRUN =
l,...,NRW. The gross weight of the
aircraft for each flight of each run-
way. Left in common AA.

PT (NUMFLI,NUMRUN) NUMFLI = 1,...,NFT (NUMRUN); NUMRUN =
l,...,NRW. The percent of thrust on
segments one and two for each flight
of each runway. Left in common AA.

PTHRI (I,NFL) I=1,...,NSG(NFL); NFL = 1,...,NFLIGHT.
The percent thrust for each segment
of each flight. Left in common XDATA.

TY (NUMFLI,NUMRUN) NUMFLI = 1,...,NFT (NUMRUN); NUMRUN =
1,...,NRW. The aircraft type number
for each flight on each runway. Left
in common AA.

N (I,NUMFLI ,NUMRUN) I=1,2,3; NUMFLI = 1,...,NFT (NUMRUN) ;
NUMRUN = 1,...,NRW. The number of
day and evening operations for each
flight on each runway. Left in common
NN.

NSG (NFL) NFL = 1,...,HFLGHT. The number of

segments (including extensions) for
each flight. Left in common XDATA.
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THETAI (NEXT,NFL)

ZETI (NEXT,NFL)

RADI (NEXT,NFL)

CX

Cy

X1

Y1l

NX

NY

NEFFLG

NOISFG

WECPFG

CANCEL

NEXT = 1,...,NSG (NFL); NFL = 1,...,
NFLGHT.

NEXT = 1,...,NSG (NFL); NFL =1,...,
NFLGHT. The turn angle or length of
ground track of each segment of each
flight. Left in common XDATA.

NEXT = 1,...,NSG; (NFL) = 1,...,NFLGHT.
The turn radius of each segment of
each flight. Linear segments have a
zero turning radius. Left in common
XDATA.

The x increment for the observer grid
points. Left in common GDPAR.

The y increment for the observer grid
points. Left in common GDPAR.

The x coordinate of the initial ob-
server grid point. Left in common GDPAR.

The y coordinate of the initial observer
grid point. Left in common GDPAR.

The number of x elements in the observer
grid. Left in common GDPAR.

The number of y elements in the observer
grid. Left in common GDPAR.

Noise Exposure Forecast (NEF) values
to be calculated; allows for day and
night operations only; input NEFCAL;
calls SYMBOL, common JOE2.

User supplies noise input; input NOISIN;
calls BNOIIN; common JOE2.

Weighted Equivalent Perceived Noise
Level (WECPNL) values to be calculated;
allows for day, evening, night opera-
tions; input WECPNL; calls EXPWE and
SYMBOL; common JOEl.

Causes error messages to be printed in
READIN if an error is found in input
data.



MKSFLG

CALFLG

SSIFLG

LSIFLG

DGLOFG

DGL1FG

DGL2FG

DGL3FG

PTINFG

PTTBFG

PTOUFG

PTGDFG

PTOOFG

PTALEG

RWAYFG

Input is in meters and kilograms;
input MKSSYS; calls MTOFT, KGROLB,
FTTOM, SYMBOL; common LOGFGI.

CALCOMP plot output; calls CALPLT;
common LOGFGl.

Size of CALCOMP plot is 10; input
CLCMPS; common LOGFG1.

Size of CALCOMP plot is 30; input
CLCMPL; common LOGFGl.

No diagnostics are printed; input
DIAGLO; common LOGFG2,

Some diagnostics printed; input
DIAGLl; prints noise tables in RDNOIS;
prints some computations in EXPNE and
EXPWE; prints segments positions and
unit vectors in DSTORE; calls ENT3,
ENT4, ENT5W, ENT2, ENTS5N; common
LOGFG2.

More extensive diagnostics printed in
EXPWF and EXPNE; common LOGFG2.

Complete diagnostics printed in BNOIIN,
FALLIN, CENHEL, HBETA, PARSUI, FNHEV,
FUDVH, ELUV, EXTARR, HMIND, HELMN ;
input DIAGL3; common LOGFG2.

Prints input; calls READOU; common
LOGFG2; input PRTINP.

Prints calculated tables; common
LOGFG2; input PRTTAB.

Prints output; common LOGFG2; input
PRTOUT.

Prints grid; prints grid in POINTS;
common LOGFG2.

Prints contour; LOGFG2.

Prints all input, output, some calcu-
lated tables; input PRTALL.

Runway information follows; input RUNWAY.



GRIDFG

CONTFG

SETPLT
CONVRT
HSEGFG

STORE (IST)

Input

The data deck.

SUBROUTINE RDNOIS

Purpose

Grid information follows; input GRIDCL;
calls POINTS.

Contour levels follow; up to 3 permitted;
only if CALFLG = TRUE; calls CONTR.

User specifies plot size; calls AXIS2.
Converts output back to meters.

Helical segment flag.

IsT = 1,...,6000. Store is an R = 8 array

into which all information on each data
card is inserted when that card is read.

This subroutine reads tables of aircraft noise as a function
of distance and thrust for each aircraft type.

The set-up of these tables is described in the User's

Manual Section.

Subroutines Called

None.

Input

NOSETS The number of aircraft typed for which noise tables

will be read.

From cards.

NACTP The aircraft type number from which noise tables

will be read.

From cards.

NOTHRV The number of thrust values for which a noise table
will be read for aircraft type NACTP. From cards.

THR The thrust value for the noise table to be read.



TAKLD

TLILOG

NOXY

Output

NCVTOT

NSEGIN (J)

NATYTB (J)

THRTB (J)

TKLDTB (J)

TYPIN (J)

XXIN(I,J)

YYIN(I,J)

From cards.

0 Noise table is for takeoffs. From cards.
1l Noise table is for landings. From cards.

0 The noise table distance scale in linear.
From cards.

1 The noise table distance scale in logarithmic.
From cards.

The number of entries in the noise table to be
read. From cards.

The total number of noise tables to be read for all
aircraft types and thrust values. Left in common
INSIN.

J=1,...,NCVTOT. The number of tabular values in
the Jth noise table minus one. Left in common INSIN.
J=1,...,NCVTOT. Aircraft type number associated
with Jth noise table. Left in common INSIN.
J=1,...,NCVTOT. The thrust level associated with
the Jth noise table. Left in common NSIN.
J=1,...,NCVTOT. The takeoff/landing code associ-
ated with the Jth noise table. Left in common NSIN.
J=1,...,NCVTOT. The arithmetic/logarithmic code

associated with the Jth noise table. Left in
common NSIN.

I=1,...,NSEGIN(J); J = l1,...,NCVTOT. The table
of distances for the Jth noise table. Left in
common NSIN.

I=1,...,NSEGIN(J); J = l,...,NCVTOT. The table
of noise levels (EPNdB) for the Jth noise table.
Left in common NSIN.

SUBROUTINE INIPLT/FINPLT

Purpose

Subroutine INIPLT initializes the CALCOMP plotter
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capability. It also calls the CALCOMP system subroutine
FACTOR to scale the plotting data for 12 inch or 30 inch
plot paper.

Entry FINPLT finalizes the CALCOMP plotter capability.

SUBROUTINE EXTARR

Purpose

Subroutine EXTARR sets up the arrays in common EXTS and
EXTS1l. These arrays contain the information pertaining to
all extensions of all flights on all runways for an airport
case stored sequentially from the first extension to the
last.

Subroutines Called

None.

Input

NRW The number of runways for this airport. From
common NN.

NFT (J) J=1,...,NRW. The number of flights for each
runway. From common NN.

NFLIGHT The cumulative number of flights for this air-
port. From common XDATA.

NSG (K) K=1,...,NFLIGHT. The number of segments in
each flight. From common XDATA.

ZETI(L,K) rL=1,...,NSG(K); K= 1,...,NFLIGHT. The turn
angle of each segment of each flight. From
common XDATA.

THETAI (L ,K) L=1,...N8G(K); K=1,...,NFLIGHT. The climb
angle of each segment of each flight. From
common XDATA.

RADI (L,K) L=1,...,NSG(K); K=1,...,NFLIGHT. The turn

radius of each segment of each flight. From
common XDATA.



PTHRI (L,K) L=1,...,NSG(K); K = l,...,NFLIGHT. The
percent thrust on each segment of each flight.
From common XDATA.

Output

NEXT Cumulative number of extensions over all
flights for this airport. Left in common EXTSI.

ALT (KS) KS =1,...,NEXT. The turn angle of each ex-
tension. Left in common EXTS.

CANGLE (KS) KS =1,...,NEXT. The climb angle of each ex-
tension. Left in common EXTS.

CURV (KS) KS = 1,...,NEXT. The turn radius of each ex-
tension. Left in common EXTS.

JEXT (KS) KS = 1,...,NEXT. The number of extensions in
the flight associated with each extension.
Left in common EXTS1.

IFT (KS) KS = 1,...,NEXT. The flight number of the
flight associated with each extension. Left
in common EXTS1.

JRW (KS) KS = 1,...,NEXT. The runway number of the

runway associated with each extension. Left
in common EXTSI1.

SUBROUTINE DSTORE

Purpose

Subroutine DSTORE computes the position vector of the
starting point and the unit vector in the direction of flight
at the startingtpoint for each segment of each flight. IFf
the segment is helical, DSTORE calls subroutine CENHEL which
computes the position vector of the helical center. DSTORE
will also print a table of the information described above.

*For both takeoffs and landings, the starting point of a seg-
ment is taken as the end point closest in distance along the
flight path to the runway.




Subroutines Called

SUBROUTINE DATA (JS)

SUBROUTINE SLPDS (ITEMPI, WEIGHT, DIST,IE,SLOPE)
FUNCTION IEXT (IS,JdS)

FUNCTION NSCM (FLIGHT, ACTYPE)

SUBROUTINE VSCL (UV,FFIU,UG)

SUBROUTINE VADD (GIMC (1,LX,NFG),VEC, GIMC(l1l,LX -1,NFL))
SUBROUTINE ELUV (LX,NFL)

SUBROUTINE PARSUI (VOBR, LX -1,NFL)

SUBROUTINE FNHEV (TH,VEC)

SUBROUTINE CENHEL (LX,NFL)

Input

NRW The number of runways for this airport. From
common NN.

NFT (JS) JS =1,...,NRW. The number of flights for
each runway. From common NN.

JEXT (KS) KS =1,...,NEXT. The number of extensions in
the flight associated with each extension.
From common EXTS1.

TP(IS,JS) Is=1,...,NFT(JS), JS =1,...,NRW. The takeoff/
landing code for each flight of each runway.
From common AA.

TY (IS,JS) iIs=1,...NFT(JS); JS = 1,...,NRW. The air-

craft type number for each flight of each run-
way. From common AA.

THETAI (LX,IS) LXx=1,...,NSG(IS); IS = 1,...,NFLIGHT. The
climb angle for each segment of each flight.
From common XDATA.

ZETI (LX,IS) IX=1,...,N8G(18); 1Is = 1,...,NFLIGHT. The
turn angle or length of ground track for each
segment of each flight. From common XDATA.



RADI (LX,IS) X =1,...,NSG(IS); IS = l,...,NFLIGHT. The
turn radius for each segment of each flight.
From common XDATA.

Output

GIMC(LX,NSEGM,NFL) LX =1,2,3; NSEGM = l,...,NSG(NFL);
NFL = 1,...,NFLIGHT. The position
vector of the starting point of each
segment of each flight. Left in
common XNEW.

UNC (LX ,NSEGM,NFL) LX =1,2,3; NSEGM = l,...,NSG(NFL) ;

NFL = 1,...,NFLIGHT. The unit vector
in the direction of flight from the
starting point of each segment of
each flight. Left in common XNEW.

Output of flight information is also printed. See
Appendix F for sample airport output.

SUBROUTINE SUMRF

Purpose
Subroutine SUMRF prints a summary of the runways and

flights associated with each runway including the aircraft
type number and landing/takeoff designation.

Subroutines Called

None.

Input

NRW The number of runways for this airport. From
common NN.

NFT (I) I=1,...,NRW. The number of flights for
each runway. From common NN.

NFLIGHT The cumulation number of flights for this
airport. From common XDATA.

TP(J,I) J = l,...,NFT(I); I = l,...,NRW. The takeoff/

landing code for each flight of each runway.



From common AA.

TY (J,I) J=1,...,NFT(I); I =1,..., NRW. The aircraft
type number for each flight of each runway.
From common AA.

Output

Printed output. See Appendix F for sample airport output.

SUBROUTINE POINTS

Purpose

Subroutine POINTS sets up the loops for the x and y
coordinates of the observer grid points and calls EXPNE or
EXPWE to calculate the appropriate noise values at each such
point.
Subroutines Called
SUBROUTINE FTTOM (ARRLOC,NX)
SUBROUTINE EXPNE (DU,X)

SUBROUTINE EXPWE (DU,X)

Input

X1 The x component of the initial observer grid
point. From common GDPAR.

Yl The y component of the initial observer grid
peint. From common GDPAR.

CX The x component of the grid increment. From
common GDPAR.

CcY The y component of the grid increment. From
common GDPAR.

NX The number of grid elements in the x direction.
From common GDPAR.

NY The number of grid elements in the y direction.

From common GDPAR.
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Output

RO(I) I =1,2,3. The position vector of the observer
grid point. This is generated for each ob-
server grid point and left in common BB for
other routines to use.

ARNV(IS,JS) Is=1,...,NX; JS = l,...,NY. The value of
NE, NER or WECPNL at the observer grid point
with position vector (X1g+ Yyg). Left in

common ARP for output.

ARRLOC (IS) Is=1,...,NX. This array is used for printed
output directly from POINTS.

Printed output. See Appendix F for example.

SUBROUTINE CONTR

Purpose

Subroutine CONTR is a dummy subroutine. It was inserted
in order to allow for a routine which would directly compute
the noise exposure contours without first computing noise
exposure index at each observer grid point.

SUBROUTINE BNOIIN (TAC, HX, NFL, MXS)

Purpose
Subroutine BNOIIN calculates the noise (EPNdB) at an
observer grid point due to a specified aircraft type on a

given flight path. The minimum distance from the observer
to the flight is used.

Subroutine BNOIIN is called only if the noise tables
are supplied by the user.

Subroutines Called

SUBROUTINE GNFNIN (NCV,X,1,X0QX)

Input

TAC The type number of the aircraft for this
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flight. From the call list.

NFL The cumulation flight number of the flight
being considered. From the call list.

MXS The cumulation segment number of the flight
path segment which is closest to the observer
grid point. From the call list.

HX The minimum distance from the flight path to
the observer grid point. From the call list.

PTHRI (MXS,NFL) The percent thrust for flight number NFL on
segment number MXS. From common XDATA.

THRTB (I) The percent thrust associated with the Ith
noise table where I is determined for TAC and
PTHRI (MXS,NFL). From common NSIN.

NATYTB(I) The aircraft type number associated with the
Tth noise table. From common INSIN.

Ooutput

EPNDB The effective perceived noise level at the ob-

server grid point. From flight number NFL.
Left in common BB.

SUBROUTINE CALPLT

Purpose

Subroutine CALPLT controls the CALCOMP plot output.
CALPLT reads the contour values and sets up the axes and
labels for contour plotting. It also sets up the array
"FLIGHT (22,20)" and calls subroutine HEAD in order to plot
the text of a detailed description of the flight data if
there are not more than 10 flights. CALPLT also calls sub-
routine RUNWAY which plots the runways for the contour plot
and RWYLEG which plots the runway configuration separately.

CALPLT also calls subroutine AUTCNT up to three times
in order to obtain one, two or three contours and their
plots.

Finally CALPLT notifies the CALCOMP operator when



to change pen colors.

Subroutines Called

SUBROUTINE HEAD (NUM)

SUBROUTINE NOMEN (XM,YM,XD, YD) (Dummy Subroutine)

SUBROUTINE AUTCNT (VAL1)

SUBROUTINE

SUBROUTINE
Input
VALl

VAL2

VAL3

CX

CY

X1

Y1l

NX

NRW

XLM1 (I,J)

XLM2(I,J)

NFT (J)

RUNWAY (X1, Y1, X2, Y2)

RWYLEG (AINCH)

The contour values. Read from data card.
Format 3 Fl10.1.

The x increment for the observer grid points.
From common GDPAR.

The y increment for the observer grid points.
From common GDPAR.

The x coordinate of the initial observer grid
points. From common GDPAR.

The y coordinate of the initial observer grid
point. From common GDPAR.

The number of x elements in the observer grid.
From common GDPAR.

The number of runways in this airport. From
common NN.

1=1,2,3; 3=1,...,NRW. The position vector
of the starting point of each runway. From
common AA,

I=1,2,3; J=1,...,NRW. The position vector
of the terminal point of each runway. From
common AA,.

J=1,...,NRW. The number of flights for each
runway. From common NN.



TP(I,J)

wW(I,J)

PT(I,J)

ALT (KX)

CANGLE (KX)

THRUST (KX)

CURV (KX)

NSG (KI)

AINCHX

AINCHY

DELX

DELY

AXMAX
AXMIN

AYMAX
AYMIN

N(I,J,K)

1=1,...,NFT(J); J = l,...,NRW. The takeoff/
landing code for each flight of each runway.
From common AA.

1=1,...,NFT(J); 3 =1,...,NRW. The gross
weight of the aircraft for each flight of each
runway. From common AA.

I=1,...,NFI'(J); J=1,...,NRW. The percent
thrust on segments one and two for each flight
of each runway. From common AA.

KX = 1,...,NEXT. The turn angle of each ex-
tension. From common EXTS.

KX =1,...,NEXT. The climb angle of each ex-
tension. From common EXTS.

KX =1,...,NEXT. The percent thrust on each
extension. From common EXTS.

KX =1,...,NEXT. The turn radius of each ex-
tension. From common EXTS.

KI =1,...,NFLIGHT. The number of segments
(including extension) for each flight. From
common XDATA.

The length of the x axis to be used in plotting.
From common FACTR.

The length of the y axis to be used in plotting.
From common FACTR.

The x increment to be used in plotting. From
common FACTR.

The y increment to be used in plotting. From
common FACTR.

The maximum and minimum values of x to be
plotted.
From common FACTR.

The maximum and minimum values of y to be
plotted.
From common FACTR.

I=1,2,3; J=1,...,NFTI(K); K = 1,...,NRW.

The number of day, evening and night operations
for each flight on each runway. From common NN.
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NFLIGHT The cumulative number (over all runways) of
flights for this airport. From common XDATA.
Output

Plots of descriptive text and contours. See Appendix F for
sample CALPLT contour data.

SUBROUTINE DATA (J)

Purpose

Subroutine DATA calculates for the Jth runway the unit
vector in the direction of takeoff and landing. It also
determines the points on the runway at which takeoff roll
starts and touchdown occurs.
Subroutines Called

SUBROUTINE VSUB(UG,LAMBDZ.LAMBDl)

SUBROUTINE VUNT (UG, UG)

Input

J The cumulative runway number. From the call
sequence.

XLM1 (M, J) M=1,2,3; J = l,...,NRW. The position vector
of the beginning point of each runway. From
common AA.

XLM2 (M, J) M=1,2,3; J= l1,...,NRW. The position vector
of the end point of each runway. From common
AA,

STO(J) J=1,...,NRW. The distance along each runway
from XLM1 at which takeoff roll starts. From
common AA,

SL(J) J=1,...,NRW. The distance along each run-

way from XLM1 at which touchdown occurs. From

common AA.



Output

UG (M) M=1,2,3. The unit vector at XLM1l in the
direction XLM1+XLM2 for the Jth runway. Left
in common CC.

GUMP STO(J) for the Jth runway. Left in common CC.

TAUL SL(J) for the Jth runway. Left in common CC.

SUBROUTINE EXPNE (DUMY,XXX) ; SUBROUTINE EXPWE (DUMY,XXX)

Purpose

Subroutines EXPWE and EXPNE are the control programs
for computation of the noise exposure indices at a specified
observer grid point.

Subroutine EXPWE computes WECPNL while subroutine EXPNE
computes NE or NEF. Although the algorithms are slightly
different, both routines proceed in a similar manner.
Essentially, for each flight path ground track from each run-
way the shortest distance and corresponding elevation angle
from the observer grid point to the flight path of a particular
aircraft type are obtained. From this, the EPNL at the
observer grid point is calculated and modified for ground
attenuation, shielding and number of identical operations.

The total noise exposure index from all flights on all run-
ways is then computed.

Subroutines Called

SUBROUTINE FTTOM (XRO, 3)

SUBROUTINE HBETA (XDIST, SINB, PFN, MXS, RO, ISEG, NFL)
FUNCTION IEXT(I,J)

SUBROUTINE BNOISE (ACTYPE ,XDIST)

SUBROUTINE BNOIIN(ACTYPE,XDIST,NFL,MXS)

SUBROUTINE ATTENU(SINB, XDIST, FLIGHT, X)

SUBROUTINE ENT2 (ACTYPE, WEIGHT, PFN, IPRF, FLIGHT)

SUBROUTINE ENT3 (X, NOPARR, XDIST)



Input

NRW

NFT (J)

TP(I,J)

W(I,J)

TY(I,J)

JEXT (MX)

RO (IJ)

N(L,I,J)

Output

XXX

The number of runways for this airport. From
common NN.

J=1,...,NRW. The number of flights for each
runway. From common NN.

I=1,...,NFT(J); J =1,...,NRW. The takeoff/
landing code for each flight of each runway.
From common AA.

I=1,...,NFT(J); J = 1,...NRW. The gross
weight of the aircraft for each flight of each
runway. From common AA.

I=1,...,NFT(J); J=1,...,NRW. The aircraft
type number for each flight of each runway.
From common AA.

MX =1,...,NEXT. The number of extensions in
the flight associated with the MXth extension.
From common EXTS1.

IJ =1,...,3. The position vector of the grid
point at which the noise exposure index is to
be calculated.

L=1,2,3; I=1,...,M; J=1,...,NRW. The
number of day, evening, and night operations
for each flight of each runway. From common NN.

The values of the noise exposure index at the
grid point given by RO(IJ) due to all flights
of all runways. Passes through the calling
sequence.

SUBROUTINE BNOISE (TAC,HX)

Purpose

Subroutine BNOISE calculates the noise (EPNJB) at an
observer grid point due to a specified aircraft type on a
given flight path. The minimum distance from the observer
to the flight path is used.




Subroutine BNOISE is called only if the built-in noise
tables are used.
Subroutines Called
SUBROUTINE GENFN (NFN,HX,1,X0X)

SUBROUTINE ENT4 (NFN,COR, Z,XQX)

Input

TAC The aircraft class type number for the flight
being considered. From call sequence.

HX The minimum distance from the observer grid
point to the flight path being considered.
From call sequence.

FLIGHT 1 if the flight is a landing, or 0 if the
flight is a takeoff. From common BB.

Output

EPNDB The effective perceived noise level at the

observer grid point due to an aircraft of
aircraft class type number TAC. Left in
common BB.

SUBROUTINE SLPDS (NZ,ACWT,DIST, IE, XXX)

Purpose

Subroutine SLPDS calculates the tangent of the initial
climb angle and the roll distance if the flight is a takeoff.
SLPDS calculates the tangent of the final descent angle if
the flight is a landing.
Subroutines Called
FUNCTION IBND(IV,IS,IH) (Logical)
FUNCTION BND(V,S,H) (Logical)

FUNCTION XINT(PT,Y)



Input

NZ The aircraft type number for the flight being

considered. Assumed positive if a takeoff flight

and negative if a landing flight. From call
sequence.

ACWT The aircraft weight, in pounds, designated
for the flight being considered. From call
sequence.

Output

DIST The takeoff roll distance for the flight being
considered. This is the distance from start
of takeoff to lift-off. Computed only for a
takeoff flight.

XXX The tangent of the initial climb angle if the

flight being considered is for takeoffs. Other-

wise, the tangent of the descent angle for a
landing flight. Passes through call sequence.

IE Error indicator used if NZ is not a valid air-
craft type number of if the tangent of the
climb (descent) angle is zero. Passes through
call sequence.

SUBROUTINE ELUV(NSEGM,NFL)

Purpose

Subroutine ELUV calculates the unit vector in the direc-
tion of flight at the starting point of a specified segment
of the flight path of a specified flight.

Subroutines Called

SUBROUTINE VUNT(VEC1,VEC)

Input

NSEGM The segment number of the segment being con-
sidered. From call sequence.

NFL The cumulative flight number of the flight
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being considered. From call sequence.

UNC(I,K1,NFL) I = 1,2,3; K1 = NSEGM-1. The unit tangent
vector in the direction of flight at the end
point of the previous segment. From common
XNEM.

THETAI (NSEGM,NFL) The climb angle of the segment being con-
sidered. From common XDATA.

Output

UNC(I,NSEGM,NFL) I = 1,2,3. The unit vector in the direction
of flight at the starting point of the

segment being considered. Left in common
XNEW.

SUBROUTINE PARSU1l (OBR,NSEGM,NFL)

Purpose

Subroutine PARSUl calculates the parameters necessary
for the computation of the coordinates of an aircraft on a
specified helical segment of a given flight.
Subroutines Called
SUBROUTINE VSUB(VEC,GIMC,HELCN)

SUBROUTINE VUNT(VEC1,VEC)

Input

OBR(J) J =1,2,3. The position coordinates
of the observer grid point. Passes
through call sequence.

NSEGM The segment number of the helical seg-
ment being considered. Passes through
call sequence.

NFL The cumulative flight number of the

flight containing the segment being
considered. Passes through call se-
quence.
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RAD1 (NSEGM,NFL) The turning radius of the helical
segment being considered. From common
XDATA.

HELCN (J ,NSEGM,NFL) J =1,2,3. The position coordinates of
the center of the helical segment being
considered. From common HLX.

THETAT (NSEGM,NFL) The climb angle of the segment being
considered. From common XDATA.

GIMC(J,NSEGM, NFL) J =1,2,3. The position coordinates
of the starting point of the segment
being considered. From common XNEW.

Output

RAD = RADI (NSEGM,NFL). Left in common
CHELX.

ZH = HELCN (3,NSEGM,NFL). Left in
common CHELX.

ATLPHA = THETAI (NSEGM,NFL). Left in common
CHELX.

Q = -1, if RAD<O

Left in common CHELX.

= 1, if RAD>0

E Coordinates of the projection on the

F XY plane of the unit vector in the

direction of flight at the starting
point of the segment being considered.
Left in common CHELX.

Coordinates of the helical center of

R
S the segment being considered. Left
T in common CHELX.

SUBROUTINE FNHEV (TH,VEC)

Purpose

Subroutine FNHEV calculates the position vector relative
to the helical segment as a function of the angle turned
through.




Subroutines Called

FUNCTION F1 (TH)

FUNCTION F2 (TH)

FUNCTION F3 (TH)

Input

TH

H0nX

Output

VEC(I)

The angle through which the aircraft has
turned on the helical segment. From call
sequence.

The position coordinates of the center of the
helix. From common CHELX.

I =1,2,3. The position vector of the aircraft
on the helical center. Passes through call
sequence.

SUBROUTINE FUDVH (TH,VEC1)

Purpose

Subroutine FUDVH calculates the unit vector in the di-
rection of the derivative vector at a point specified by the
angle of turn on a given helical segment.

Subroutines Called

FUNCTION F1P (TH)

FUNCTION F2P (TH)

FUNCTION F3P(TH)

SUBROUTINE VUNT (VEC1,VEC)



Input

TH The angle of turn. From call sequence.
Output
VEC1 The unit vector in the direction of the de-

rivative vector at the point specified by TH
on the given helical segment. Passes through
call sequence.

SUBROUTINE CENHEL (NSEGM,NFL)

Purpose

Subroutine CENHEL calculates the position vector of the
center of a specified helix.

Subroutines Called

None.

Input

NFL The cumulative flight number of the
flight containing the helical segment
under consideration. From call sequence.

NSEGM The segment number of the helical seg-
ment under consideration from the NFLth
flight. From call sequence.

GIMC (I ,NSEGM,NFL) I=1,2,3. The position vector of the
starting point of segment number NSEGM
of flight number JFL. From common
XNEW.

UNC (I ,NSEGM,NFL) I =1,2,3. The unit vector in the
direction of flight from the starting
point of segment number NSEGM of
flight number NFL. From common XNEW.

RADI (NSEGM,NFL) The turn radius for segment number
NSEGM of flight number NFL. From
common XDATA.




Output

HELCN (I ,NSEGM,NFL) I =1,2,3. The position vector of the
center of the helical segment with seg-
ment number NSEGM of flight number NFL.
Left in common HLX.

SUBROUTINE GENFN (M,X,MVAR,XX)

Purpose

Subroutine GENFN is used for interpolation with the
built-in noise table. The interpolation may be linear or
logarithmic.

Subroutine GENFN is used to interpolate for the un-
corrected perceived noise level and the thrust correction term
at the observer grid point only when subroutine BNOISE is used.
However, subroutine GENFN is used to obtain the ground attenua-
tion correction term whether the built-in noise tables are
used or the user supplies his own noise table.

Subroutines Called

FUNCTION II (IL,IR)

Input

M The number of the noise curve to be used for
interpolation. From call sequence.

X The variable (minimum distance, percent thrust
or standard percent thrust) at which interpo-
lation is to be made. From call sequence.

MVAR The number which specifies whether X is a
value of distance percent thrust or thrust.
From call sequence.

NSEGS (M) The number of tabular values in the Mth curve.
Set in DATA statement.

XX (IM,M) iM=1,...,NSEGS(M). The table of the inde-

pendent variable for the Mth curve. Set in
DATA statement.

D-30



YY (IM,M)

TYPE (M)

Output

XX

IM=1,...,NSEGS(M). The table of the depen-
dent variable for the Mth curve. Set in DATA
statement.

The type of interpolation (linear = 0 or
logarithmic = 1) to be used for the Mth curve.
Set in DATA statement.

The value of the dependent variable interpolated
for. Passes through call sequence.

SUBROUTINE GNFNIN(M,X,MVAR, XXX)

Purpose

Subroutine GNFNIN selects the correct noise curve for
a specified aircraft class type number and percent of full
thrust and then interpolates for the uncorrected effective
perceived noise level, in EPNDB, corresponding to the minimum
distance from the observer grid point to the flight path.
The interpolation is logarithmic or linear depending on the
distance scale of the noise curves.

Subroutine GNFNIN is used only when subroutine BNOISE

is used.

Subroutines Called

FUNCTION II(IL,IR)

Input

M

MVAR

NSEGIN (M)

The number of the noise curve to be used for
interpolation. From call sequence.

The minimum distance from the observer grid
point to the flight path. From call sequence.

The component of the vector VAR to be used
in the event of an error (X = 0) printout.
MVAR = 1 from BNOIIN. From call sequence.

The number tabular values in the Mth noise
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XXIN(I,M)

YYIN(I,M)

TYPIN (M)

Output

XXX

curve. From common INSIN.

I=1,...,NSEGIN(M). The distance table for
the Mth noise curve. From common NSIN.

I=1,...,NSEGIN(M). The noise table for the
Mth noise curve. From common NSIN.

The type of interpolation for the Mth noise
curve. From noise curve. From common NSIN.

The noise level at the observer grid point
uncorrected for attenuation. Passes through
call sequence.

SUBROUTINE ATTENU (SB,HX,FTT,XXX)

Purpose

Subroutine ATTENU calculates the ground attenuation
correction term as a function of the distance and elevation
angle from the observer grid point to the flight path.

Subroutines Called

SUBROUTINE GENFN (M,HX,YYY)

Input

SB

HX

FTT

Output

XXX

The sine of the elevation angle from the ob-
server grid point to the closest point of the
flight path. From call sequence.

The minimum distance from the observer grid
point to the flight path. From call sequence.

The code which specifies if the flight is a
takeoff or landing. From call sequence.

The ground attenuation correction term in



EPNdB. Passes through call sequence.

SUBROUTINE HBETA (HX,BETAS,PFN,MAXSEG,OBR,ISEG,NFL)

Purpose

Subroutine HBETA calculates the minimum distance and
elevation angle from the specified observer grid point to
the specified flight path. Subroutine HBETA also smooths
the thrust discontinuity between flight path segments when

appropriate.

Subroutines Called

SUBROUTINE VCTPRP (GINC(1,I,NFL),hUNCO,I,NFW,OBR,VEC)

SUBROUTINE VMAG (VEC,TEMP)

SUBROUTINE VADD (VECSM,VEC,OBR)

SUBROUTINE FALLIN (I,NFL, - 100.)

SUBROUTINE HELMN (OBR,I,NFL,VEC.TH)

SUBROUTINE SEGCH (ISN,NFL,TH)

SUBROUTINE VSUB (VEC,DTSXYZ (1,ISN),GINC(l1,ISN,NFL))

FUNCTION THRST (TH1,TH2,X)

Input

OBR(I)

NFL

ISEG

RADTI (I,NFL)

GIMC(L,I,NFL)

I =112,3. The position vector of the specified
observer grid point. From call sequence.

The cumulative flight number of the specified
flight. From call sequence.

The number of segments in flight number NFL.
From call sequence.

I=1,...,NSEG. The turn radius of each seg-
ment of flight number NFL. From common XDATA.

L=1,2,3; I=1,...,NSEG. The position vector
of the endpoint of each segment of flight number
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UNC(L,I,NFL)

PTHRI (I ,NFL)

Output

HX

BETAS

PFN

MAXSEG

DTSMIN(I)

DTSXZ (L,I)

IDTOST(I)

NFL. From common XNEW.

L=1,2,3; I1=1,...,NSEG. The unit vector
in the direction of flight from the endpoint
of each segment of flight number NFL. From
common XNEW.

I=1,...,NSEG. The percent of full thrust
on each segment of flight number NFL. From
common XDATA.

The minimum distance from the observer grid
point to the flight path. Passes through
call sequence.

The sine of the elevation angle from the
observer grid point to the flight path along
the minimum distance vector. Passes through
call sequence.

The percent of full thrust an aircraft uses
on the flight path at its minimum distance to
the observer grid point. Passes through call
sequence.

The segment number of the segment closest to
the observer grid point. Passes through call
sequence.

I=1,...,NSEG. The distance from the observer
grid point to the projected point of each seg-
ment of flight number NFL. Left in common
MNDIS.

L=1,2,3; 1=1,...,NSEG. The position vector
of the projected point of each segment of flight
number NFL. Left in common MNDIS.

I=1,...,NSEG. The orientation code of the
projected point of each segment of flight
number NFL. Left in common MNDIS.

SUBROUTINE VCTPRP (POS,UNIT,PT,PRP)

Purpose

Subroutine VCTPRP calculates the point closest to the
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specified observer grid point and on the line determined by
the specified linear segment. This point is referred to as
the projected point.

Subroutines Called

Subroutine VSUB (A,POS,PT)

Function VPOT (A,UNIT)

Subroutine VSCI (PRP,UCOF,UNIT)

Input

POS(I)

UNIT(I)

PT (I)

Output

PRP(I)

I =1,2,3. The position vector of the end-
point of the specified linear segment. From
call sequence.

I =1,2,3. The unit vector in the direction
of the specified linear segment. From call
sequence.

I =1,2,3. The position vector of the specified
observer grid point. From call sequence.

I =1,2,3. The position vector of the pro-
jected point relative to the observer grid
point. Passes through call sequence.

SUBROUTINE FALLIN (NSEGM,NFL,X)

Purpose

Subroutine FALLIN determines the orientation of the
projected point relative to the segment. The following code
is used to present the orientation information:

1. - Projected point is to left of the segment.
2. - Projected point is on the segment.
3. - Projected point is to right of the segment.
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4. - Projected point is undefined.

Subroutines Called
SUBROUTINE VSCL (VEC,100000.,UNC (1,NSEGM, NFL) )

SUBROUTINE VADD (GIMC (1, NSEGM + 1, NFL), GIMC (1,NSEGM,
NFL) ,VEC)

Input

X The angle which determines the projected
point on the segment if it is helical.
X = 100. if the segment is linear.
From call sequence.

NFL The cumulative flight number of the
flight being considered. From call
sequence.

NSEGM The number of the segment being tested
in flight number NFL. From call
sequence.

NSEG (NFL) The total number of segments in flight
number NFL. From common XDATA.

UNC (I ,NSEGM, NFL) I=1,2,3. The unit vector in the
direction of flight from the starting
point of the specified segment of
flight number NFL. From common XNEW.

GIMC (I ,NSEGM,NFL) I =1,2,3. The position vector of the
starting point of the specified seg-
ment of flight number NFL. From
common XNEW.

DTSXY2 (I ,NSEGM) I =1,2,3. The position vector of the
projection of the specified segment.
From common MNDIS.

Output

IDTOSI (NSEGM) The orientation of the projected point
relative to the segment. Left in
common MNDIS.



SUBROUTINE HELMN (OBR,I,NFL,VEC,TH)

Purpose

Subroutine HELMN calculates the point closest to the
specified observer grid point and on the helix determined
by the specified helical segment. This point is referred to
as the projected point. Subroutine HELMN also calculates
the distance from the projected point to the observer grid
point and the turn angle to the projected point.

Subroutines Called

SUBROUTINE PARSUl (OBR,I,NFL)

SUBROUTINE HMIND (0.,THETA2,TH,VEC)

SUBROUTINE VMAG (VEC,TMNDS)

Input

OBR(J)

NFL

ZETI(I,NFL)

NSG (NFL)

Output

VEC (J)

TH.

DISMIN(I)

J =1,2,3. The position vector of the observer
grid point. From call sequence.

The cumulative flight number of the flight
being considered. From call sequence.

The segment number of the specified segment
of flight number NFL. From call sequence.

The turn angle of the specified segment. From
common XDATA.

The total number of segments in flight number
NFL. From common XDATA.

J=1,2,3. The position vector of the pro-
jected point. Passes through call sequence.

The turn angle to the projected point. Passes
through call sequence.

The distance from the observer grid point to
the projected point. Left in common MNDIS.
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SUBROUTINE SEGCH (NSEGM, NFL, OBR)

Purpose

Subroutine SEGCH determines the segment of the specified
flight for which the projected point is closest to the specified
observer grid point.

If the projected points of one or more segments is on
the segment, the segment whose projected point is closest to
the observer grid point is chosen. Otherwise, the first or
last segment is chosen depending on which is closest.
Subroutines Called
SUBROUTINE VSUB(VEC,CIMC(1l,1,NFL) ,0OBR)

SUBROUTINE VMAG (VEC,D)

Input

NFL The cumulative number of the flight being con-
sidered. From call sequence.

OBR(I) I=1,2,3. The position vector of the observer
grid point being considered.

NSG (NFL) The total number of segments in flight number
NFL. From common XDATA.

IDTOSI(I) I=1,...,NSG(NFL). The orientation code for
the projected point of each segment of flight
number NFL. From common MNDIS.

DTSMIN (I) I=1,...,NSG(NFL). The distance from the

projected point of each segment of flight num-
ber NFL to the specified observer grid point.
From common MNDIS.

FUNCTION THRST (TH1l,TH2,X)

Purpose

Function THRST smooths the thrust transition between
segments. This is done by linearly changing the thrust over
a distance of about one mile.



Subroutines Called

None.

Input

TH1

TH2

THRST

The percent of thrust used on the prior segment.
From call sequence.

The percent of thrust used on the present seg-
ment. From call sequence.

The distance traveled along the present segment.
From call sequence.

The smoothed value of the percentage of thrust
used on the present segment. The value of
the function THRST.

SUBROUTINE HMIND (THET1,THET2,THET,bVEC)

Purpose

Subroutine HMIND iterates for the point closest to the
specified observer grid point and on a helix determined by
the specified helical segment. The point is called the pro-

jected point.

Subroutine HMIND also calculates the turn

angle to the projected point.

Subroutines Called

FUNCTION F1(X)
FUNCTION F2(X)

FUNCTION F3(X)

Input

THET1

THET?2

The initial turn angle of the specified helical
segment. From call sequence.

The final turn angle of the specified helical
segment. From call sequence.



EPS1

EPS2

NOITT

Output

THET

VEC(I)

BLOCK DATA

Purpose

The convergence criteria on the turn angle for
the iteration. From common NERAP.

The criteria for bounding the second derivative
of the distance function away from zero. This
prevents a division by zero during the iteration.
From common NERAP.

The maximum number of iterations allowed for
the iteration. From common NERAP.

The turn angle to the projected point. Passes
through call sequence.

I=1,2,3. The position vector of the pro-
jected point. Passes through call sequence.

BLOCK DATA sets data into certain common arrays for use
by various subroutines.

Output
JUMP
EPS1
EPS2
NOITT
NACT
WFCTR
PFGWT
NTOP
DFCTR
TOPRF
PI

NC

Control variable used by READIN. Left in common
JOE3.

Control parameters used by HMIND.
Left in common NERAP.

Weight profile used by SLPDS.
Left in common TOOPRF.

Takeoff profile data used by SLPDS.
Left in common TOOPRF.

The number 3.14159265. Left in common TRNS.
The dimensionality of the frame of reference.

Left in common NCOORD.
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VLN Parameter used by XINT. Left in common IN.

CONARR Weighting turns used for computation of
S WECPNL by EXPWE. Left in common DENOP.

SUBROUTINE FTTOM (A,IDIM)

Purpose
Subroutine FTTOM converts a vector the components of

which are specified in feet to a vector with components
specified in meters.

Subroutines Called

None.

Input

IPIN The dimension of the input vector. From call
sequence.

A(I) I=1,...,IDIM. The vector with components in
feet. From call sequence.

Output

A(I) I=1,...,IDIM. The transformed vector with
components in meters. Passes through call
sequence.

SUBROUTINE MTOFT (A,IDIM)

Purpose

Subroutine MTOFT converts a vector the components of
which are specified in meters to a vector with components
specified in feet.

Subroutines Called

None.



Input

IDIM The dimension of the input vector. From call
sequence.

A(I) I=1,...,IDIM. The vector with components in
meters. From call sequence.

Output

A(I) I=1,...,IDIM. The transformed vector with
components in feet. Passes through call se-
quence.

SUBROUTINE LBTOKG (A,IDIM)

Purpose
Subroutine LBTOKG converts a vector the components of

which are weights specified in pounds to a vector with com-
ponents specified in kilograms.

Subroutines Called

None.

Input

IDIM The dimension of the input vector. From call
sequence.

A(I) I=1,...,IDIM. The vector with components in
pounds. From call sequence.

Output

A(I) I=1,...,IDIM. The transformed vector with

components in kilograms. Passes through call
sequence.



SUBROUTINE KGTOLB (A,IDIM)

Purpose
Subroutine KGTOLB converts a vector whose components are

weights specified in kilograms to a vector with components
specified in pounds.

Subroutines Called

None.

Input

IDIM The dimension of the input vector. From call
sequence.

A(T) I =1,...,IDIM. The vector with components in
kilograms. From call sequence.

Output

A(I) I =1,...,IDIM. The transformed vector with
components in pounds. Passes through call
sequence.

FUNCTION DGTRD (DG)

Purpose

Function DGTRD converts an angle specified in degrees to
radians.

Subroutines Called

None,

Input

DG The angle, in degrees, to be transformed. From
call sequence.



Output

DGTRD The transformed angle in radians. Left as
function value.

SUBROUTINE VADD (C,A,B)

Purpose

Subroutine VADD calculates the vector sum, C = A + B,
of two vectors.

Subroutines Called

None.
Input
NC The dimension of the vectors to be summed.
A(I) I=1,...,NC. The vectors to be summed. From
B(I) call sequence.
Output
C(I) I=1,...,NC. The vector sum of A and B.

Passes through call sequence.

SUBROUTINE VSUB (C,A,B)

Purpose

Subroutine VSUB calculates the vector difference,
C =A - B, of two vectors.

Subroutines Called

None.

Input

NC The dimension of the vectors to be differenced.
From common NCOORD.
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A(I) I=1,...,NC. The vectors to be differenced.

B(I) From call sequence.
Output
C(I) I=1,...,NC. The vector difference, A - B, of

A and B. Passes through call sequence.

SUBROUTINE VCROS (C,A,B)

Purpose
Subroutine VCROS calculates the cross product, C = A x B,

of two vectors. It should be noted that the input vectors
must be of dimension 3.

Subroutines Called

None.
Input
A(I) I1=1,2,3. The vectors to be crossed. From
B(I) call sequence.
Output
C(I) I=1,2,3. The cross product, A x B, of A and

B. Passes through call sequence.

SUBROUTINE VSCL (C,F,A,)

Purpose

Subroutine VSCL calculates the scalar product, C = F+A, of
a scalar F and a vector A.

Subroutines Called

None.



Input

NC The dimension of the input vector. From common
NCOORD.
A(I) 1I=1,...,NC. The vector to be multiplied.

From call sequence.

F The scalar quantity to be multiplied. From
call sequence.

Output

C(I) I=1,...,NC. The product F<A of the scalar,
F, and the vector, A. Passes through call
sequence.

FUNCTION VDOT (A,B)

Purpose

Function VDOT calculates the dot product, A+B, of two
vectors.

Subroutines Called

None.

Input

NC The dimension of the input vectors. From
common NCOORD.

A(I) I=1,...,NC. The vectors to be dotted. From

B(I) call sequence.

Output

VDOT The dot product A+*B of the input vectors A

and B. Left as function value.



SUBROUTINE VMAG (A ,XXX)

Purpose

Subroutine VMAG computes the magnitude of a specified
vector.
Subroutines Called

FUNCTION VDOT (A,A)

Input

NC The dimension of the input vector. From
common NCOORD.

A(I) I=1,...,NC. The vector for which the magni-
tude is to be calculated. From call sequence.

Output

XXX The magnitude, (A-A)l/z, of the input vector

A. Passes through call sequence.

SUBROUTINE VUNT (C,A)

Purpose

Subroutine VUNT determines the unit vector in the direction
of a specified vector.
Subroutines Called

SUBROUTINE VMAG (A,VM)

Input

NC The dimension of the input vector. From
common NCOORD.

A(I) I=1,...,NC. The vector for which a unit

vector is to be determined. From call sequence.



Output

C(I) I=1,...,NC. The unit vector determined by
the vector A. Passes through call sequence.

FUNCTION II(N1,N2)

Purpose

Function II determines an integer midway between two
specified integers. The algorithm is:

N2 - N1 + 1
II = 2

where[ ]means "integer part."

Subroutines Called

None.

Input

N1 The left most (smallest) integer being considered.
From call sequence.

N2 The right most (largest) integer being considered.
From call sequence.

Output

II The middle integer between N1 and N2. Left as

function value.

FUNCTION XINT (PT,Y)

Purpose
Function XINT calculates the x coordinate which corresponds

to a specified y coordinate and is on a line determined by
two specified points.
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Subroutines Called

None.

Input

PT (1) The x and y coordinates of the first point

PT(2) which determines the line. From call sequence.

PT (3) The x and y coordinates of the second point

PT (4) which determines the line. From call sequence.

Y The y coordinate of the point on the line for
which the x coordinate is to be calculated.
From call sequence.

Output

XINT The x coordinate of the point with y coordinate,
y, and on the line determined by the points
(PT(1), PT(2)) and (PT(3), PT(4)). Left as

function value.

FUNCTION NACM (FL,ACT)

Purpose
Function NACM assumes the value of a specified aircraft

class type number with a positive sign if the given flight
is a takeoff and a negative sign if it is a landing.

Subroutines Called

None.

Input

FL The takeoff (=0) or landing (=1) code for the
flight. From call sequence.

ACT The aircraft clsss type number for the flight.
From call sequence.

Output

NACM = ACT if flight is a takeoff
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= =ACT if flight is a landing
Left as function value.

FUNCTION F1l(X), FUNCTION F2(X), FUNCTION F3(X)

Purpose

Functions Fl, F2 and F3 assume the values of the first,
second and third position coordinates, respectively, of a
point determined by a given turn angle on a specified helical
segment. The position coordinates are given relative to a
specified observer grid point.

Functions Fl1, F2 and F3 have entries F1lP, F2P and F3P,
respectively, which assume the values of the derivative with
rsspect to turn angle of the coordinates.

Functions Fl1, F2 and F3 also have entries F1PP, F2PP

and F3PP, respectively, which assume the values of the second
derivative with respect to turn angle of the coordinates.

Subroutines Called

None.

Input

X The turn angle defining the point on the
helical segment. From call sequence.

R Coordinates of the helical center of the

S segment being considered. From common CHELX.

T

E Coordinates of the projection on the xy plane

F of the unit vector in the direction of flight
at the starting point of the segment being
considered. From common CHELX.

RAD = RADI (NSEGM,NFL). From common CHELX.

ZH = HELCN (3 ,NSEGM,NFL). From common CHELX.

ALPHA = THETAI (NEGM,NFL). From common CHELX.

Q -1 if RAD<O or 1 if RAD>0. From common CHELX.



Output

Fl The first, second or third coordinate of the

F2 specified point relative to the given observer
F3 grid point. Left as function value.

or

F1lP The derivative with respect to turn angle of the
F2P first, second or third coordinate of the

F3P specified point. Left as function value.

or

F1PP The second derivative with respect to turn angle
F2PP of the first, second or third coordinate of

F3PP the specified point. Left as function value.

SUBROUTINE ENTZ2 (CAT,TW,PNF,IXX,FLT)

Purpose

Subroutine ENT2 is a diagnostic subroutine used to print
intermediate values.

Subroutines Called

None.

Input/Printed Output

CAT Aircraft type number.
™W Aircraft weight.
PNF Aircraft thrust in percent.
IXX Aircraft profile number.
FLT 0. takeoff.

1. landing.




SUBROUTINE ENT3 (XQ,NQ,DQ)

Purpose

Subroutine ENT3 is a diagnostic subroutine used to print
intermediate values.
Subroutines Called

None.

Input/Printed Output

XQ Elevation angle from observer to flight path
in degrees.

NQ Number of operations (classified as day
operations for NE calculations, as day-evening-
night operations for WECPNL calculations, and
as day-night operations for NEF calculations).

DQ Distance from observer to flight path.

SUBROUTINE ENT4 (IFN,XCOR,XTH,XEPN)

Purpose

Subroutine ENT4 is a diagnostic subroutine used to print
intermediate values.

Subroutines Called

None.

Input/Printed Output

IFN Number of particular EPNAB vs distance curve.
XCOR Correction to curve (of an additive nature).
XTH Thrust correction to curve (because of

varying thrust).

XEPN Raw EPNdB value from curve.
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NEXT

JRW (KS)

JFT (KS)

Output

IEXT

The total number of extensions for all flights
and all runways. From common EXTS1.

KS =1,...,NEXT. The array of runway numbers
associated with each extension. From common
EXTS1.

KS = 1,...,NEXT. The array of flight numbers
associated with each extension. From common
EXTS1.

The value of the index to be used with the
arrays in common EXTS for information about
the extensions of the ISth flight of the JSth
runway. Left as function value.

LOGICAL FUNCTION BND(V,S,H)

Purpose

Logical function BND assumes the value TRUE if its
first argument falls in the closed interval defined by its
second and third arguments. Otherwise BND assumes the value

FALSE.

All arguments are real.

Subroutines Called

None.

Input
\Y

S

Output

BND

The argument to be tested. From call sequence.

The lower bound of the testing interval. From
call sequence.

The upper bound of the testing interval. From
call sequence.

[
\

TRUE if Ve[S,H]; FALSE if vz[ﬁ,H]. Left as
function value~.




SUBROUTINE ENT5N (XI,YI,ZI,XNEI,AXEI); SUBROUTINE ENT5W (XI,
YI,Z2I,XNEI, AXEI)

Purpose

Subroutines ENT5N and ENTSW are diagnostic subroutines
used for printout of intermediate values.

Subroutines Called

None.

Input/Printed Output

XTI Attenuation value.
Y Shielding value.
ZI Noise contribution from identical operations

(day operations in ENT5N and day-evening-
night operations in ENT5W) .

XNEI Net EPNdB value.

AXFI EPNdB subtotal.

FUNCTION IEXT(IS,JS)

Purpose

Function IEXT assumes the value of the index required
when referencing the arrays in common EXTS for information
about the extensions of the flight path of a specified flight
for a specified runway.

Subroutines Called

None.
Input
JS The cumulative number of the runway being con-
sidered. From call sequence.
IS The number of the flight being considered on

the specified runway. From call sequence.
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LOGICAL FUNCTION IBND(IV,IS,IH)

Purpose

Logical function IBND assumes the value TRUE if its
first argument falls in the closed interval defined by its
second and third arguments. Otherwise IBND assumes the value
FALSE. All arguments are integers.

Subroutines Called

None.

Input

v The integer argument to be tested. From call
sequence.

Is The integer lower bound of the testing interval.
From call sequence.

IH The integer upper bound of the testing interval.
From call sequence.

Output

IBND TRUE, if IV ¢ [Is,IH]; FALSE, if IV ¢ [Is,IH].

Left as function value.

SUBROUTINE PLOTA(X,Y,I)

Purpose

Subroutine PLOTA performs the same function as the
CALCOMP subroutine PLOT except that the point to be plotted
is first rotated by a specified angle about a specified point.

Subroutines Called

SUBROUTINE PLOT(----) (CALCOMP)



Input

X The X coordinate of the point to be rotated
and plotted. From call sequence.

Y The Y coordinate of the point to be rotated
and plotted. From call sequence.

I A signed integer used by subroutine PLOT to
control pen position during movement. From
call sequence.

SINAN The sine of the angle of rotation. From
common IANG.

COSAN The cosine of the angle of rotation. From
common IANG.

XW The coordinates of the point about which the
YW rotation is made. From common IANG.
Output

A plotted point.

SUBROUTINE RWYLEG (AINCH)

Purpose

Subroutine RWYLEG is used to plot the runway configuration
and nomenclature.
Subroutines Called

SUBROUTINE RUNWAY (SX1,SY1l,SX2,5Y2)

SUBROUTINE PLOT (----)
(CALCOMP)
SUBROUTINE SYMBOL (----)
Input
AINCH The scale in inches. From call sequence.
NRW The number of runways to be plotted. From

common NN.



XLM1(L,TI)

XLM2(L,I)

RYNAM(T)

Output

L=1,2,3; I=1,...,NRW. The coordinates of
the starting point of each runway. From
common AA. ‘

L=1,2,3; I=1,...,NRW. The coordinates of
the end point of each runway. From common AA.

I=1,...,NRW. The runway name of each runway.
From common RYNME,

The plotted runway legend.

SUBROUTINE RUNWAY (X1,Y1l,X2,Y2)

Purpose

Subroutine RUNWAY plots a runway.

Subroutines Called

SUBROUTINE PLOTA(o.,DELY,3)

SUBROUTINE PLOT (----) (CALCOMP)

Input

X1 The coordinates of the starting point of the
Y1 runway to be plotted. From call sequence.
X2 The coordinates of the end point of the

Y2 runway to be plotted. From call sequence.
Output

A plot on the runway.

SUBROUTINE HEAD (NUM)

Purpose

Subroutine HEAD plots a detailed description of the
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flight models if there are not more than ten flights.

Subroutines Called

SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE

SUBROUTINE

Input

NUM

NFT (I)

FLIGHT(I,S)

Output

LBTOKG (FLIGHT(2,I),1)
FTTOM(FLIGHT(JI + L),1)
SYMBOL (-~--)

NUMBER (—----) (CALCOMP)

PLOT (=----)

The total number of flights for the airport.
From call sequence.

I=1,...,NRW. The number of flights for
each runway.

I=1,...,22; 3J=1,...,20. The array of
flight information to be plotted. From
common TROUBL.

Plotted output.

SUBROUTINE AXIS2(XD,YD,AMAX,AMIN,DELX,AINCH,BCD,NCH,NDEC DELN)

Purpose

Subroutine AXIS2 is similar to the CALCOMP subroutine
AXIS except that it is used when data are to be scaled to
the axis instead of scaling the axis to the data when plotting.

Subroutines Called

SUBROUTINE PLOT (----)
SUBROUTINE NUMBER(~----) (CALCOMP)
SUBROUTINE SYMBOL (-=--)



Input

XD The coordinates of the axis origin. From

YD call sequence.

AMAX The maximum and minimum values for the axis.

AMIN From call sequence.

DELX The increment along the axis at which tic
marks and labeling will occur. From call
sequence.

AINCH The length of the axis in inches. If AINCH

is negative, a horizontal axis is plotted.
If AINCH is positive, a vertical axis is
plotted. From call sequence.

NCH The number of characters in the axis title.
From call sequence.

BCD The array containing the axis title. From
call sequence.

NDEC The number of decimal places in the numerical
tic mark labels. If NDEC is -1, no decimal
point is drawn and no decimal places are
assumed. From call sequence.

Output

DELN The scale factor used in scaling the data to
the axis. Passes through call sequence.

Plotted titled and labeled axis.
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