TECHNICAL NOTE

COMPUTER PROGRAM DEVELOPMENT FOR THE
SIMULATION OF DATA-BASED NONSTATIONARY
.RANDOM PROCESSES

By

HIROSHI ISHIKAWA*

1. General Remarks

In connection with the paper entitled “Digital Simulation of Nonstationary
Random Processes and Its Applications,” which has appeared in the Kagawa Uni-
versity Economic Review, Vol. 52, No. 3.4 (1979—10), pp. 308~373, the present
computer programs have been developed and are provided here for reader’s reference
to his better understanding of the paper and/or for his practical facility in the
application of the data-based nonstationary random process models proposed in the
paper.

These programs have been coded in FORTRAN language to meet the require-
ment of a particular Hewlett-Packard minicomputer (Model 2100A) of memory
size 32 KB operated by the RTE-II system with an additional Tgktr‘onix terminal
control system for graphic display purpose. However, the current RTE-II system
for a HP minicomputer is deemed fo be so well designed, with special attention
to the compatibility requirement, that it is undoubtedly believed a slight modifica-

tion does suffice the feasibility of the present programs to any other type of com-
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puter system. One example for this follows: For plotting purpose in any of the
present programs is used SUBROUTINE STUKO which, as mentioned earlier,
utilizes a Tektronix terminal control system. Thex‘efor:e, if, unfortunately, a com-
puter system to be used has no graphic display option, then an appropriate action
to be taken by the user will be either simply to take out such statements as are
related to SUBROUTINE STUKO, or to replace them by other effective alterna-
tives.

EXEC CALL’s as well as other spegific symbols germane to the present system

are to be discussed in some detail whenever they are encountered.

9. Brief Explanation of the Programs Developed

The present programs consist of the following main or subroutine programs to
each of which is given a brief explanation of the contexture. Readers are urged
to refer to the aforementioned paper for symbolic notations in what follows.

2. 1 PROGRAM SIM10 (listed on page 438) v

This program gets such basic statistics of the given time history #x,(¢) of
duration T, (sec) as temporal mean x#, maximum and minimum values within the
duratibn, Xomaz and Zomin, Fourier (amplitude) spectrum'| X,(w) | and phase angle
Lo(w) of the Fourier transform Xo(w) of x,(?) as well as its Hilbert transform '.;c\o

(£). The following relations are intrinsic in this program:

p=—,}o— j Toxu(tyar ” (1)
Xomaz== max [%(QJ ( 2 )
%o(E) =?17.; J " %,(0) exp (iof) do , (4)

Xy(0)= J " %0(t) exp (—iot) dt
= | Xp(@) | exp {ito(w)} ) : (5)
2?0(t)=;717‘[:° | Xy(0) | sin {0f +£o(0)} do

=L [ w@/ o) as
=xo(t) * (1/(xt)) (6
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where an asterisk “ = indicates a convolution integral.

This program also plots, with the aid of SUBROUTINE STUKO, the original
time history, its Fourier spectrum, phase angle and Hilbert transform.

For the computation of the Fourier transform is used FFT (Fast Fourier Trans-
form) technique whose details are implicitly expressed in SUBROUTINE FET dis-
cussed later. Hence, if the time series data are those sampled with inequality of
time increment, then SUBROUTINE INTPL is applied to interpolate given data
so as to produce such time series data as are placed equidistantly.

Required subroutines are STUKO, STATC, SPECT, PHASE, HLBRT, FFT
and INTPL, Details of these subroutines are described in the corresponding sub-
sections of this section.

2. 2 PROGRAM SIM 20 (listed on page 441)
This program generates and plots sample functions of the data-based non-
stationary random process of the first kind defined as
£(£) =o(#) cos —#o(t) sin ¢ ()
where x(¢#)=simulated sample function of the process of the first kind,
%,(t) =the original time history,
/z?o(t) =the Hilbert transform ot x,(¢) given in Eq.(6), and
b=a tealizatioﬁ of random phase angle @ whose distribution can be se-
lected, according to the control parameter ICON, as follows:
If ICON=3, @ is Gaussian.
If ICON=2, @ is uniform between —z/2 and =/2.
Otherwise, @ is uniform between —= and =.

There appear,in this program, specific symbols ISSW(14) and ISSW(15), the
meaning of which is the following: The symbol ISSW followed by parentheses
and. a positive integer J (0 to 15) inbetween represents the content of the switch
register designated by the numeral J in such a way that ISSW(J) holds anegative
integer value when the J-th switch register button is set on and a positive or zero
otherwise. As a result, these specific symbols, if used in IF statements, will

give those functions to be controlled externally by the user.
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Parameters in EXEC CALL, EXEC (/,1JKB, Y, N), have the meaning:

I =READ/WRITE control parameter such that it means READ when =1,
and WRITE when 7=2, from and onto the peripheral assigned by the
octal number “JK”, respectively.

JK=octal representation of the select code of READ/WRITE peripheral.
For example, JK=10 means that READ/WRITE peripheral has select
code of 10 in octal, that is, 8 in decimal, which corresponds to the
mag-tape unit in the present system.

B as in JKB==data format in binary form.

Y=READ/WRITE buffer area,and

N =buffer length in terms of one word length. Hence, N=Ny if Y is an
integer array of size Ny, and N= 2 Ny if Y a real array.

Required subroutines are STUKO, RANDU, SPECT, - FFT, INTPL JNORM,
and HLBRT, where RANDU is a uniform random number (0 to unity) generat-
ing subroutine.

2. 3 PROGRAM SIM 30 (listed on page 445)

This program gets and plots such ensemble and/or temporal statistics of the
simulated data-based nonstafionary random process as mean, maximum and mini-
mum values, standard deviation and probability density function. Digitized values
of sample functions of the simulated process and related parameters necessary for
this statistical computation should be read out exactly in the same sequence and
format from the peripheral on which they have been stored through EXEC CALL’s
in PROGRAM SIM 20.

Required subroutines are STUKO, STATC, HLBRT and FFT.

2. 4 PROGRAM SIM 40 (listed on page 450)

This program generates and plots sample functions of the data-based bivariate
nonstationary random process of the first kind with random phase angles being
jointly Gaussian, More specifically, data-based bivariate processes are  simulated
as

xe(#) =205 () cos Br—2oi(t) sin®;  (i=1, 2) (8)
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where x;(#)=simulated component process
- xo:(¢) ==original record of each component
QOi(t)zHilbert transform of %y (%)
@ s=random phase angles which are Gaussian with the joint density func-
tion

XA ey 1L exp [MZ—(TIZTZ){ <¢1;"~1)2

T G N =

in which w; and o;=mean and standard deviation of @:, respectively, and

p=coefficient of correlation between @, and &,.

This program also computes and plots Fourier spectra of the 6r'igina1 record
and simulated sample functions of each component process.

Required subroutines are STUKO, SPECT, RANDU, INTPL, JNORM, FFT
and HLBRT.

2. 5 PROGRAM SIM 50 (listed on page 453) ’

This program computes and plots crosscorrelation function Rxlxg (1, t2) be-
tween component processes x;(#) and x;(¢) of the data-based bivariate nonstationary
random process of the first kind simulated with random phase angles @, and @,
being jointly Gaussian as in Eq. (9).

Specific representation of R.x,x2<t“ tz) is as follows:

Rxlxz(tl, t2) =xn{t) %o2(f2) + E{cos @, cos Py}

+3c\01(t1).;c\02(t2) » Efsin @, sin P,}

%01 (81)%0x(£2) + E{sin @, cos o}

— %0y (#1) %oz(t2) » E{cos @, sin @y} (10)
where %o:(¢) and Qoi(t) (i=1, 2) are the original record and its Hilbert transform,
respectively.

It is noted in the multivariate simulation that, for those @;’s distributed uni-
formly, intermediate mode of dependence are very much cumbex'some to consider
since the joint denmsity function$ which involve @;s and produce unifotin marginal

distributions for ®’s appear to be extremely difficult to obtain. However, when
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all @;’s are Gaussian, arbitrary degrees of dependence (including those cases of
complete independence and total dependence) can easily be introduced through the
well known Gaussian joint density functions involving @ys. This fact is one defi-
nite advantage the Gaussian assumption can enjoy over the assumption of uniform
distribution; hence, the use of random phase angles of jointly Gaussian distribu-
tion in this program.

Required subroutines are STUKO, RANDU, HLBRT, FFT, INTPL and JNORM.

2. 6 PROGRAM SIM 60 (listed on page 456)

This program generates apd plots sample functions of the data-based non-
stationary random process of the second kind with random phase angle being dis-
tributed uniformly between —z/2 and =/2.

Generation of a sample function x(¢) of the process of the second kind is
specified as:

£(8) =2,(¢) cos p—xo(t) sin ¢ (11)
where '
x(¢)= a sample function of the process of the second kind,
%,(2) = roiginal record of duration T,
¢ = a realization of random phase angle @
(distributed uniformly between—=z/2 and 7/ 2 in this program), and
To(t) =2 (£)e(t) )
in which
2(#)= a temporal filter of the form
v()=U)~-U({—T,) 13)
with U(t) indicating the Heavyside unit step function, and

2,(#) = the symmetric-periodic extension of the original record x,(t)

A

=lim . ZN}’OU—' 2kTy) (14).

with y,(¢) indicating the symmetric-extension of %,(¢) given as
o(£)=20(2) +2o(~1) (15)

Fourier spectra of the original record and of generated sample functions as

well as other statistical quantities are also computed and plotted.
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This program includes in itself the following subroutines: AREA, SAMPL,
FFT 0, ASYME and PHS11. _

Besides those subroutines stated above, this program also requires subroutines
STUKO, RANDU, SPECT, ARNCE, HLBRT, INTPL and FFT.

2. 7 SUBROUTINE INTPL (listed on page 467)

This subroutine program interpolates time series data with inequality of time
increment so as to produce a series of data with the same time increment of a
given constant value.

2. 8 SUBROUTINE FFT (listed on page 468)

This subroutine takes one-dimensional Fourier transform X(w) of the given
time history x(#) or. inverse Fourier transform x(#) of X(») with the aid of FFT
(Fast Fourier Transform) techmique.

The following two equations form a Fourier transform pair:

X(w)= J ij(t) exp (—iwt) dt

2(t) =§l”_ [ " X() exp (j0t) do (16)

It should be noted that FFT computation requires that array size, or the number
of data, be a power of 2. Hence, if the number of data is given otherwise, an
appropriate number of trailing zeroes must be added to meet the requirement.

Comment statements in the subroutine program help for better understanding‘
of FFT algorithm. o

2. 9 SUBROUTINE PHASE (listed on page 470)

This subroutine computes phase angle {,(®) ranging between —= and = of the

Fourier transform X,(w) of the original time history x,(¢).

The phase angle ¢,(@) is given, if Re (Xo(w))=£0, by

Zo(@)= arc tan {Im {X;(@))/Re (Xo(w)}} an
while, if Re(X,(w)}=0, it is given by
to(w)=xm/2 ‘ 18)

where Re[X,(w)]} represents real part of Xo(w) and Im[X,(w)) imaginary part.
2.10) SUBROUTINE SPECT (listed on page 471)
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This subroutine computes power spectrum, Fourier (amplitude) spectrum or
absolute value of Fourier complex coefficient of the g’ivenv‘ time history accotding
to the assigned value of the control parameter MO as follows:

If MO=10, power spectrum in terms of frequency f (Hz),

If MO=11, power spectrum in terms of circular frequency o (rad./sec),

If MO= 1, Fourier (amplitude) spectrum, and

If MO= 2, absolute value of complex Fourier coefficient.

Reguired subroutine is FFT.

2.11 SUBROUTINE STATC (listed on page 473)

This is a subroutine to compute such basic statistics of the given data set as
overall (temporal or ensemble) mean, unbiased variance, standard deviation, and
maximum and minimum values.

2.12 SUBROUTINE HLBRT (listed on page 474)

This subroutine program takes the Hilbert transform J/c;_(t) of the given time
history x,(¢) by utilizing FFT technique mentioned earlier.

Originally the Hilbert transform of x,(¢) is defined either in the time domain

or in the freguency domain as

%\O(t):_};_ I o_ooo‘xO(T)/(t—'T) dr v (19
=%j:’ [ Xo(w) | sin {wf+Eo(w)} do . o0

where Xo(») and {,(w) are the Eour‘iér transform of #,(¢) and its phase angiei.
However, the direct performance of the integrals given in the above two equations
is rather time-comsuming. Therefore an effective practical method has to be
developed. To this end, we first define the functions Y,(w) and Z,(w) as
Yo(w)=| Xo(@) | - sgn (@) (eD
Zy(w)=Xo(w) - sgn (w)
= | Xo(@) | + exp {i&(w)} + sgn (o)
=Yo(@) - exp {i{o(@)} (22)
where sgn(®) is a sign function of w. Y,(») thus defined is obviously an odd

function since | X,(@) | is even and sgn(w) is odd. Then, we try to reduce Eq.
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(20) into the form such that the FFT technique is applicable:

R =L [ 7] Xo(0) | sin (0t +8(w)} do

L[ ¥ sin (ot +5(@)) do (23)

=

where the fact has been used that sin {wf+¢,(w)} is an odd function of w. Further,
since Y(w) is odd and cos {wf+{o(®)} is even with respect to w, Eq. (23) can be
written as

e

=]

wYo((D) exp (i {wt+§(@)}) do

il

ﬁ[ " ¥u(0) - exp {iLo(w)} exp (jot) do

—mzl”; S " Zo(0) exp (iot) do (20
Eq. (24) now posseses the form such that FET can be directly applicable. Hence,
for the ready computation of the Hilbert transform 3}0(2‘) of xo(¢), we first take
the Fourier transform X,() of #,(?) with the aid of FFT technique, then form a
function Zo(w) as in Eq, (22), take the inverse Fourier transform of Zo(w) and
finally divide the result by the imaginary unit 7.

2.13 SUBROUTINE JNORM (listed on page 475)

"This subroutine generates either univariate Gaussian random number or jointly
Gaussian bivariate with arbitrary degrees of de_pendence including those cases of
completz independence and total dependence, Some comments ‘on the bivariate case
are also found in the subsection of PROGRAM SIM40 discussed earlier.

2.14 SUBROUTINE ARNGE (listed on page 477)

This subroutine arranges given array data y: (¢=1, 2, --, N) in a symmetrical
fashion so as to produce mirror im;ige either around the origin or around a folding
point (z“z—g—i- 1) for FFT computation. Refer also to the comment statements
in the subroutine for detailed discussion.

2.15 SUBROUTINE STUKO (listed on page 479)
SUBROUTINE YOKO (listed on page 481)
PROGRAM CHIE (listed on page 487)

The above three are user supply plotting main and subroutine programs for
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the current Tektronix terminal control system with plotting library subroutines
(discussed in the next subsection) in the system. When SUBROUTINE STUKO
is to be used, the other two have to be relocated simultaneously. Details are
provided through comment statements in each program or subroutine.

At least one week has been consumed with plenty of cumbersome tasks to produce
these three of the present forms. Hence, for the celebration of their consttuction,
they are named as follows: STUKO after the author’s better half, CHIE and YOKO
after hié daughters.

Indeed, almost all of the figures in the paper referred] to in the preceding
section have been drawn automatically through the computer system with graphic
dispay option involving these programs, which indicates their extremely wide
applicability in the practical drawing.

2.16 Plotting Library Subroutinés (listed on page 489)
Program listings on page 116 and after provide plotting library subroutines in

tern named as follows:

SUBROUTINE LVLCH SUBROUTINE MOVEA
SUBROUTINE PARCL SUBROUTINE DRAWA
SUBROUTINE DWIND SUBROUTINE WINCO
SUBROUTINE V2ST SUBROUTINE REVCO
SUBROUTINE CLIPT SUBROUTINE RESET
SUBROUTINE NWPAG SUBROUTINE IOWAI
SUBROUTINE XYCNT SUBROUTINE ALFMD
SUBROUTINE RESCL SUBROUTINE MOVAB
SUBROUTINE VECMD SUBROUTINE PLCHR
SUBROUTINE INITT SUBROUTINE FINIT
SUBROUTINE TOUTS SUBROUTINE BUFFK
SUBROUTINE ADOUT SUBROUTINE TWIND

SUBROUTINE PCLIP

3. Computer Program Listings

The whole computer programs developed for the simulation of data-based
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nonstationary random processes are listed at the end of this paper in such a
'sequential order as explained in the preceding section. In each program iisti‘ng an
effort has been made to place an effective number of comment statements for bétter
understanding of the program. Together with the brief explanation given in the
preceding section, they are believed to help readers understand what is going on
there.
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wmevavecsnmsmssenessnnnussnrnn (MAIN PROGRAM SIMl()wrmeccnncesman
PROGRAM SIM10 _

THIS PROGRAM GETS BASIC STATISTICS OF TIME HISTORY XO0(T)

WITH DURATION TT (SEC) SUCH AS TEMPORAL MEAN, MAXIMUM AND
MINIMUM VALUES DURING DURATION TT, FQURIER AMPLITUDE SPECTRUM
AND PHASE ANGLE OF THE FOURIER TRANSFORM OF XO0(T) AS WELL AS
11S HILRERT TRANSFORM,

THIS PRUGRAM ALSQO PLOTS TIME HISTORY X0(T), ITS FOURIER
AMPLITUDE SPECTRUM, PHASE ANGLE AND ITS HILBERT TRANSFORM.

DESCRIPTION OF MAIN PARAMETERS:
x0(1) -« EQUIDISTANT TIME SERIES DATA TO BE ANALYZED.
WHEN THE ORIGINAL DAYA ARE NOT EQUIDISTANT,
PROGRAM AUTOMATICALLY INTERPOLATES 7O GET
EQUIDISTANT DATA,
T -« TIME ARRAY (SEC),
wil) «w FREQUENCY ARRAY (RADIAN/SEC).
PSD(I) == FOURIER AMPLITUDE SPECTRUM,
PHS(1) ~= PHASE ANGLE BETWEEN =PI AND PI,
XHIL(I) =« HILBERT TRANSFORM OF X0(T7),
REGUIRED SUBROUTINES: STUKO,STATC,SPECT,PHASE HLBRY,FFT,INTPL
REMARKS ®
FOR PLOTTING PURPOSE IS USED SUBRDUTINE STUKQO WHICH
UTIL12ES TEKTROMIXS TERMINAL CONTROL SYSTEM IN HP
MINI=COMPUTER, THEREFORE SLIGHT MODIFICATION IS NEEDED
FOR IBM COMPUTER, -

DIMENSION A(1024),X0(513),T(513),W(513),PSD(513),PHS(513)
DIMENSION NAME (35),XHIL(513)

TO ASSIGN LOGICAL UNIT NUMBER OF INPUT/OUTPUT PERIPHERALS,
LOGICAL UNIT NO, = 1 == TERMINAL :
LOGICAL UNIT NO. = 6 == LINE PRINTER
LOGICAL UNTT NO, 8 e~ MAG=TAPE UNIT

Lu=1

11n=8

10UT=6

oot

10 SPECIFY TIMF SERIES DATA TO BE ANALYZED (UP TQ 70 CHAR,J,
WRITE(LU,600)

FGRMAT(" INPUT ~w PROBLEM IDENTIFICATION CODE")

READ(LU,550) (NAME(I),T=1,35)

FORMAT (35A2)

WRITE (IOUT,660) (NAME(I),1=1,35)

FORMAT(i1RH1////5X,35A2)

TO ASSIGN MECESSARY PARAMETER VALUES,
NORG == NUMBER OF ORIGINAL DATA.
NDATA == NUMBER OF INTERPCLATED DATA,
FOR FFT COMPUTATION, NDATA MUST BE A POWER OF 2.
WRITE(LU,601)
FORMAT (" INPUT w=w= NORG, NDATA")
READ(LU,%x) NORG,NDATA

TO READ IN THE ORIGINAL TIME SERIES FROM MAG-TAPE,
REWIND TIN

READCIIN,300)(ACI),W(I),1=1,MORG)

FORMAT(&6F 10,3)
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0060 REWIND IIN

0061 C

0062 Caess TO COMPUTE AND PRINT OUT APPROPRIATE QUANTITIES,
0063 NFOLDaNDATA/2+1

0064 NDATALI=NDATA+]L

0065 TT=A(NORG)=A (1)

0066 DT=TT/FLOAT(NDATA)}

0067 PI1=3,1415926

0068 P12s2.0%PI1

0069 DF=1,0/T7

0070 DW=PI2xDF

0071 FOLDF=DF«FLOAT (NFOLD)

0072 FOLDW=PI2%FOLDF

0073 WRITE(LOUT,630)NORG,NDATA,NFOLD,TT,DT,DF,DW,FOLDF ,FOLDW
0074 630 FORMAT( /7///

0075 *5X, "NUMBER OF ORIGINAL DATA == NORG =2",14/

0076 *5X,"NO, OF INTERPOLATED DATAe= NDATA =%,14/

0077 25X, "NYQUIST FOLDING NUMBER == NFOLD =",147/

0078 *SX, "ODURATION (PERIOD) - T7 =",E12,5," (SEC)"/
0079 *5X, "TIME INCREMENT == DT =",E12,5," (SEC)"/
0080 *SX, "FREQUENCY INCREMENT ~= DF =",E12,5," (HZ)"/
0081 *5X," - DW =",E12,5," (RAD./SEC)"/
0082 *5X, "NYQUIST FOLDING FREQ, we FOLDF =",E12.5," (HZ)"/
0083 | *S5X, " -= FOLDW =",E12,5," (RAD,/SEC)"//)
0084 C

0085 Coese TO ADJUST TIME AXIS FOR DATA TO START FROM ZERO (SEC),
0086 TEST=A(L)

0087 DO 310 I=1,NORG

0088 A(I)=A(I)=TFST

0089 310 CONTINUE

0090 w({1)=0,0

0091 ¢

0092 Coevee TO INTERPOLATE GIVEN DATA TO GET EQUIDISTANT ARRANGEMENT
0093 € FOR FFT COMPUTATION,

0094 CALL INTPL(A,W,NORG,T,X0,NDATAL,DT)

0095 €

0096 Cove. TO COMPUTE AND PRINT OUT BASIC STATISTICS OF X0(T),
0097 CALL STATC(XO0,NDATA,EX,VAR,STDV,DMAX,DMIN)

0098 WRITE(10UT,610)EX,VAR,STDV,DMAX,DMIN

0099 610 FORMAT(//5X,"STATISTICS OF ORIGINAL RECORD"“/

0100 *5X, "TEMPORAL MEAN EX=",E12.5/

0101 *5X, "VARIANCE ° VARZ",E12.5/

0102 *5X,"STAND, DEVIATION STOV=*,E12,5/

0103 *5X, "MAXIMUM VALUE MAXZ",E12,5/

0104 *SX, "MINIMUM VALUE MINZ®,E12.5/)

0105 C

0106 Ceses 10D COMPUTE PHASE ANGLE AND FOURIER (AMPLITUDE) SPECTRUM,
0107 CALL PHASE (A,X0,NDATA,PHS)

0108 CALL SPECT(A,X0,NDATA,TT,1)

0109 DO 200 I=1,NDATA

0110 PSD(I)=ACY)

011t WCL)=DWAFLOAT (I=1)

0112 200 CONTINUE

0113 €

0114 Ceess 10 PLOT TIME HISYORY, FOURIER (AMPLITUDE) SPECTRUM AND
0115 € PHASE ANGLE,

0116 Ceeeseece FIRST, ASSIGN DEFAULT PARAMETER VALUES FOR PLOTTING,
o117 XMINT=T (1)

0118 XMAaX1=T(NDATAL)

0119 xMIngzw(l)

0120 XMAX2sW (NFOLD)
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0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
015%
0156
0157
0158
0159
0160
0161
0162
0163
0164
0165
0166
0167
0168
0169
0170
0171
0172
0173
0t74
0175
0176
0177
0178

NXz1
NY=1
YMIN1==200,
YMINg==t ,0E4
YMIN3==PT 1
YMAX12200,
YMAX2=1,0E4
YMAX3=PT
NP=3
MO=1
MAXX02950
MINX0=150
MINYO=150
MAXYO=700
Jpc=22
C
Coesosee THEN, INPUT NECESSARY PARAMETER VALUES TO GET THE BEST
c FIGURE .
WRITE(LU,220) . .
220 FORMAT(" INPUT == NY'YMINI,YMAXI,YMINZ:YMAXZ,YMIN},VMAXS”/
RTX; MemNX, XMINT, XMAX 1, XMIN, XMAX2 NP ,MO"/
*TX, P ewDC,MINXO,MAXXO,MINYO,MAXYO")
10 READ(LU,*)NY,VMINI,VMAX!yYMINZ,VMAXZ;YMIN3;YMAX3,
ANX, XMINL , XMAX T, XMINZ, XMAX2,NP /MO, JOC,MINXO,MAXX 0, MINY O, MAXYO
IF(NY EQ,100) STOP
IF(NY.LTL,0) 60 TO 20
c
Ceoveeses FINALLY, PLOT THE FIGURE,
CALL STUKU(T,XO,NDATA,NX,XMINL,XMAX],
INY, YMINT, YMAXE, NP, MO, 1,LU,JDC,MYNX0,MAXXO,MINYO,MAXYO)
CALL STUKOD(®,PSD,NFOLD,NX,XMIN2,XMAX2, .
lNY,YMINZ'YMAXZ;NP'MOuE.LUaJDC'M]NXO,MAXXO,MINYO,MAXVO)
CALL STUKO (i,PHS,NFOLD,NX,XMIN2, XMAXE,
INY, YMIND, YMAX3, NP, M0,3,LU,JOC,MINXO,MAXX0,MINYO,MAXYO)
60 T0 10
¢ .
Coese TO COMPUTE AND PLOT HILBERT TRANSFORM OF X0(T),
20 CALL HLBRT (A, XD ,XHIL,NDATA,0)
WRITE (LU,230) .
230 FORMAT (" INPUT==NY,YMINI,YMAX1,NX,XMINT,; XMAX1,NP, MO

*/" e JOC,MINXO, MAXXO,MINYO ,MAXY Q")
YMIN]Z=200,

YMAX1=200,

NX=z1

NY=1

NP=2

30 READ(LU,*INY,YMINL, YMAX],NX,XMINL1,XMAX1,NP,MO,JDC,
*MINXO,MAXX0 ,MINYO,MAXYD
IF(NY,£0,100) STOP
1F (NY LT,0) GO TO 40
CALL STUKOCT,XO,NDATA,NX,XMINT,XMAX1,NY,YMINL, YMAXT,
®NP, MO, 1,LU,JDC,MINXO,MAXX0,MINYO,MAXYO)
CALL STUKOCT,XHIL NDATA,NX,XMINT ,XMAX1,NY,YMINT,YMAXL,
*NP,M0,2,LU,JDC,MINXO,MAXXO,MINYO,MAXYO)
GO T0 30 '
40 STOP
END
ENDS
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HSIM20 T=00004 IS ON CRO0002 USING 00029 BLKS R=0218

0001 FTNG ]
0002 ¢ enrwssenenrneancensnaanennrere (MAIN PROGRAM SIM20 ) weveoncnwenns
0003 PROGRAM SIM20

0004 Coesee THIS PROGRAM GENERATES AND PLOTS SAMPLE FUNCTIONS OF THE
0005 € NONSTATIONARY RANDOM PROCESS OF THE FIRSY KIND AS

0006 C X(TY=X0(TIXCOS(RAN) »XHIL{T)#SINCRAN)

0007 C WHERE X(T) = SIMULATED SAMPLE FUNCTION OF THE FIRST KIND,
0008 € X0(T) = OGRIGINAL RECORD,

0009 ¢ XHIL(T)= HILBERT TRANSFORM OF X0(T),

0010 C RAN = RANDOM PHASE ANGLE,

0011 C 1F ICONZ=3, RANZ GAUSSIAN,

0012 € 1F 1CON=2, RAN= UNIFORM BETWEEN =PI/2 AND P1/2,
0013 C OTHERWISE, RANT UNIFORM BETWEEN RPI AND PI,

0014 C

0015 Cases REQURED SURROUTINES:

0016 € STUKO, RANDU, SPECT, FFT, INTPL, JNORM, AND HLBRT B
0017 Caesee REMARKS:

0018 ¢ IF ISSwW(i14) 1S OGN, STORING PROCESS ON MAG=TAPE IS SKIPPED,
0019 € DATA STORING FORMAT ON MAG=TAPES )

0020 C NDATA,NSMPL ,DT,DR,TT == FORMAT(215,3E12.5)

0021 C T(I) «e CALL EXEC(2,1108,T,NDATA2)

0022 € X0(I) == CALL EXEC(2,110B,X0,NDATA2)

0023 ¢ X(I) == CALL EXEC(2,110B,X,NDATA2)

0024 € IF ISSW(1%) 1S ON, FOURIER SPECTRUM PLOTTING I3 SKIPPED,
06025 € FOR PLOTTING PURPOSE 1S USED SUBROUTINE STUKO WHICH

0026 C UTILIZES TEKTRONIX TERMINAL CONTROL SYSTEM IN HP

0027 C MINI=COMPUTER, THEREFORE SLIGHT MODIFICATION IS NEEDED
0028 C FOR IBM COMPUTER,

0029 €

0030 DIMENSION A(1024),PSD(513),T(513),X0(513),XHIL(513),X(513,5)
0031 DIMENSTON w(2%7)

0032 C

0033 Coeeee TO ASSIGN LOGICAL UNIT NO, OF INPUT/OUTPUT PERIPHERALS,

0034 C LOGICAL UNIT NG, = 1 e= TERMINAL

0035 € (LOGICAL UNIT NO, = & =« LINE PRINTER

0036 € LOGICAL UNIT NO, = B = MAG=TAPE UNIT

0037 LU=t .

0038 1INn=8

0039 10UT=6

0040 C

0041 Ceses TU ASSIGN NECESSARY PARAMETER VALUES,

0042 C NORG == NUMBER OF ORIGINAL DATA,

0043 € NDATA == NUMBER OF INTERPOLATED DATA, FOR FFT COMPUTATION
0044 € NDATA MUST BE A POWER OF 2,

0045 WRITE(LU,601) ’

0046 601 FORMAT("™ INPUT === NORG, NDATA")

0047 READ (LU, %) NORG,NDATA

0048 C

0049 Ceees TO READ IN THE ORIGINAL RECORD FROM MAG-TAPE.
0050 RERIND I1IW

0051 READ(TIN,300)CACT),PSD(I),I=1,NORG)
0052 300 FORMAT(6F10,3)

0083 REWIND TIN

0054 C

0055 Cease TO COMPUTE APPROPRIATE QUANTITIES,
0056 NFOLO=NDATA/2+1

0057 NDATAI=NDATA+L

0058 NDATAZ22NDATA*2

0059 TI=A(NORG)=A(1)
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0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
0070
00714
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
0100
0101
0i02
0103
0104
0105
0106
0107
0108
0109
0110
o111t
o112
0113
01t4
0115
0116
0117
0118
0119
0120

DI=TT/FLUAT(NDATA)

PI =3,1415926

PI2=P1%2,0

Dw=PI2/T7T

D0 310 I=1,NFOLD
310 W(I)=DW*FLOAT(I=1)

C

Coses TO ADJUST TIME AXIS FOR DATA TO START FROM T=0 (8EC),
TFST=A(1)
DD 311 I=1,NORG
A(1)=A(1)~TF8T

311 CONTINUE

PSD(1)20,0

[

Coses TO INTERPOLATE GIVEN DATA 7O GET EQUIDISTANT ARRANGEMENT

c FOR FFT COMPUTATION,
CALL INTPL(A,PSD,NORG,T,X0,NDATAL,DT)

o

Coeese TO COMPUTE HILBERT TRANSFORM OF ORIGINAL RECORD,
CALL HUBRT(A,X0,XHIL,NDATA,()

¢ .

Ceees TO COMPUTE FOURIER SPECTRUM 0F ORIGINAL RECORD,
CALL SPECT(A,XO,NDATA,TT,1)
DO 101 I=),NFOLD

101 PSD(Y)=ACI)

C

Coeee GENERATION OF SAMPLE FUNCTIONS

Cesesves FIRST, SET INITIAL VALUES FOR SUBROUTINE RANDU,

IX=12347
1Y=0
C
Ceensess THEN, SPECIFY SAMPLE SIZE AND NUMBER OF PLOT ON ONE FRAME,
WRITE(LU,620)
620 FORMAT (" HOW MANY FIGS ON ONE FRAME ~= NP"/
®*% HOW MANY SAMPLES 7 == NSMPL"/
% NSMPL MUST BE A MULTIPLE OF NP,")
READ (LU, x)INP ,NSMPL
C
Ceesoses TO PREPARE FOR STURING PROCESS ON MAG=TAPE ,
C IF ISSW(14) IS ON, THIS PROCESS IS SKIPPED,
REWIND TIN
IF(ISSW(14),L.7,0) 6O TO 161
WRITE(IIN,162) NDATA,NSMPL,DT,DW,TT
162 FORMAT(215,3E12,5)
CALL EXEC(2,1108,T,NDATAZ)
CALL EXEC(2,1108,X0,NDATAZ2)
c
Ceoveves 10 SPECIFY TYPE OF RANDOM PHASE RAN,
C FOR GAUSSIAN CASE, SUPPLY MEAN AND STANDARD DEVIATION,
o (DEFAULT VALUES: MEAN=0,0, STDV=S504PI)
161 AMEANZO0,0
SFCTR=%0,0
WRITE(LU,625)

625 FORMAT (" INPUT we= ICON,AMEAN,SFCTR")
READ(LU,*) ICON,AMEAN,SFCTR
STOVi=SFCTR*PI

ISHEET=NSMPL/NP

[% ,

Ceecoveas TO ASSIGN DEFAULYT PARAMETER VALUES FOR PLOTTING,
NX=1
XMINZT (1)
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0121 XMAXSTT

0122 NY=®{

0123 YMIN==200,

0124 YMAX®200,

0125 MOz=1

0126 JoC=22

0127 Nwz g

0128 wMINS0,0

0129 WMAXZW (NFOLDY)

0130 NSZ 1

0131 SMaX=1,0E4

0132 SMINBO,0

0133 MINX0B150

0134 MAXX 02950

0135 MINYO=150

0136 MAXYO=700

0137 DO 120 I=1,ISHEET

0138 00 130 J=i,NP

0139 C

0140 Coeeeees TO GENERATE RANDOM PHASE ANGLE RAN,
0141 IF(ICON,NE,3) GO T0O 410

0142 C

0143 Ceuosessoees FOR GAUSSIAN DISTRIBUTION,
0144 CALL JNORM(IX,LY,IX2,1Y2,STDV1,8TDV2,AMEAN,CORRL,
0145 *RAN,RAN2,»141)

0146 60O TO 420

0147 410 CALL RANDU(IX,1iY,RAN}

0148 IF(ICON NE,2) GO TO 430

0149 C

0150 Coesoesenes FOR UNIFORM DISTRIBUTION BETWEEN ~PI/2 AND +P1/2,
0151 RANZ=(RAN=0,5)#PT
0152 GO TO 420
0153 ¢
0154 Coeeoosssse FOR UNIFORM DISTRIBUTION BETWEEN =P1 AND +P],
06155 430 RANS(RAN=0,5)*PI2 -
0156 C . .
0157 Ceesssees 10 GENERATE SAMPLE FUNCTION OF THE FIRSY KIND,
0158 420 CCUS=COS(RAN)

0159 SSINZSTIN(RAN)

0160 DO 100 Km1,NDATA

0161 140 X(K,J)=X0(KI*CCOS=XHIL (K)*SSIN

0162 IF(ISSW(14),LT.0) GO TO 130

0163 C

0164 Cowevess TO STORE SIMULATED PROCESSES ONTO MAGTAPE,
0165 CALL EXEC(2,1108,X(1,J),NDATA2)

0166 130 CONTINUE ’

0167 C

0168 Coeeevses TO SKIP PLOTTING ROUTINE IF ISSW(15) IS ON,
0169 IF(ISSW(15)4LT.0) GO TO 120

0170 €

0171 Coeeeeses TU PLOT SIMULATED PROCESSES,

0172 WRITE(LU,640)

0173 640 FORMAT(® TIME WISTORY PLOTTING"/

0174 *% INPUTo==NY, YMIN, YMAX,NX, XMIN,XMAX,NP,M0,JDC"/
0175 Y coeMINXQ, MAXX0,MINYQ,MAXYO™") )
0176 10 READ(LY,*INY, YMIN, YMAX,NX,XMIN,XMAX NP, 40,JDC,
0177 *MINXO,MAXXD,MINY O, MAXYO .

0178 IF(NY,EN,100) STOP

0179 IF(NY.LT,0) 60 TO 11

0180 NPI=NP 41

0181 CALL STUKO(T,XO0,NDATA,NX,XMIN,XMAX,NY,YMIN,YMAX,NP1,M0,
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0182
0183
0184
0185
0186
0187
0188
0189
0190
0191
0192
0193
0194
0195
0196
0197
0198
0199
0200
0201
0202
0203
0204
0205
0206
0207
0208
0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
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tt,LU,JDC.MINxo,yAxxo.MINYO,MAXVO)
DO 12 J=1,NP
JizJ+t
CALL STUKO(ToX{1,J) yNDATA,NX,XMIN, XMAX, NY , YMIN, YMAX,
tNPlrMO:Jl;LU,JDC,MINXO,MAXXO'MINYO'MAXVO)
12 CONTINUE
GO 10 10

Cevossss TO COMPUTE CORRESPONDING FOURIER SPECTRUM,

11 DO 13 J=1,NP
. CALL SPECT(A,X(1,J),NDATA,TT,1)
DO 13 K=1,NFOLD
X(K,J)=2A(K)

13 CONTINUE

Ceees TO PLOT FOURIER SPECTRUM,

WRITE (LU,650)
650 FORMAT(* FOURIER SPECTRUM PLOTTING"/
% INPUTe==NS,SMIN,SMAX,NW,WMIN,#MAX,MO0,JDC"/
x* cnnMINXO MAXXO,MINYO,MAXYO")
1% READ(LU,*) NS SMIN, SMAX , NN, AMIN ,wMAX,M0,JDC,
*MINXO,MAXXO,MINYO ,MAXYO
IF(NS,EQR,100) 8TOP
IF(NS.LT,0) GO TO 120
CALL STUKO(W,PSD,NFOLD,NW,WMIN,WMAX,NS,SMIN,SHMAX,NP1,MO,
%1 ,LU, JOC,MINXO, MAXXO,MINYO,MAXYO)
DO 17 J=1,NP
Jiz=J+t
CALL STUKOC(W,X(1,J),NFOLD,NW,WMIN,WMAX NS, SMIN, SMAX,NP1,M0,
*J1,LU, IDC,MINXO MAXXO,MINYO,MAXYO)
17 CONTINUE

GO TO 1S
120 CONTINUE

REWIND TIN

§TOP

END

ENDS
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HSIM30 T=00004 IS ON CR00002 USING 00038 BLKS R=0280

0001 FTNY )

0002 (o LTI YT Y T Y . (MAIN PROGRAM sIM}o)---------o—..
0003 PROGRAM SIM30 :

0004 Coeee THIS PROGRAM GETS AND PLOTS ENSEMBLE AS WELL AS TEMPORAL
0005 C STATISTICS OF THE DATA~BASED NONSTATIONARY RANDOM PROCESS
0006 C SUCH A8 MAX, MIN, MEAN, STANDARD DEVIATION, PROBABILITY
0007 C DENSITY FUNCTION AT T=T1 (FOR ENSEMBLE) OR K=K1 (FOR
0008 € TEMPORAL) .

0009 €

0010 Coeses REGUIRED SUBROUTINES:

001t C STUKO,STATC,HLBRT,FFT

0012 Caves REMARKS:

0013 C ISSW(13)51 wee DENSITY PLOTTING AT T=T1 ONLY,

0014 C ISSW(14)21 === TEMPORAL STATISYIC PLOTTING ‘IS SKIPPED,
0015 € ISSW(15)=1 === THEORETICAL PDF (FIRST KIND) IS PLOTTED,
0016 Ceeee DATA FORMAT ON MAG=TAPE SHOULD BE:

0017 € NDATA,NSMPL ,DT,DH,TT === FORMAT(215,3E12,5)

0018 ¢€ Y(I) ===CALL EXEC(2,1108,T,NDATA2)
0019 € X0(I) === CALL EXEC(2,1108,X0,NDATA2)
0020 € X(1) === CALL EXEC(2,110B,X,NDATA2)
0021 C

0022 DIMENSION FMAX(S12),FMIN(512),FSTOV(512),FMEAN(S512)

0023 DIMENSION EMAX(512),EMIN(S12),ESTDV(512),EMEAN(S12)

0024 DIMENSION T(512),X0(512),XSIM(S512),T1(5),FFT0(1024)

0025 DIMENSION HIST(51,5),AMP(51,5),1P0S(5),XHIL(512),A0(5)
0026 EQUIVALENCE (EMAXC1),HIST), (EMINCL),AMP), (XHIL JEMEAN)
0027 EQUIVALENCE (FFTOCL),FMAX),(FFT0(513),FMIN)

0028 ¢

0029 Lu=t

0030 TIn=8

0031 P123.141593

0032 P1252,0%P]

0033 €

0034 Caees 10 READ IN NECESSARY INFORMATION FROM MAGTVAPE,
003% REWIND TIN

0036 READ(IIN,600) NDATA,NSMPL,DT,DW,TT

0037 600 FORMAT(215,3£12,5)

0038 NDATA2=NDATAX2

0039 CALL EXEC(1,1108,T,NDATA2),

0040 CALL EXFC(1,1108,X0,NDATA2)

0041 NSMPL2=NSMPL*2

0042 ANDATA=FLOAT(NDATA)

0043 | ANDAT1ZANDATA=1 0

00l ANSMPLZFLOAT (NSMPL)

0045 ANSMP 1 ZANSMPL=1,0

00486 NFOLDaNDATA/241

0047 DF=1,0/7T

0048 FNIQUI=DWAFLOAT(NFOLD)

0049 FNIQU2=DF*FLOAT (NFOLD)

0050 WRITE(6,610) T1,0T,DW,DF ,FNIQUL,FNIQU2,NDATA,NFOLD
0051 610 FURMAT(1H1///3X,"SIMULATION OF NONSTATIONARY PROCESS"/
0052 1% WwlTH PHASE ANGLE HAVING UNIFORM DISTRIBUTION,“///
0053 23X," TOTAL TIME PERIOD T=",E11,4/

0054 33X," TIME INCREMENT DT=",E11,4/

0055 43X," FREQUENCY INCREMENT  DW=",El11,4/

0056 53X," DFz%,E11,4/

0057 63X," NYQUIST FREQUENCY FNIQU1=",E11,4," (RAD./SEC)"/

0058 73x%," FNIQU2=",E11,4," (1/SECI™/
0059 83x," NUMRER OF DATA NDATA=",15/
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0060 93%X,* NYQUIST FOLD, NG, NFOLD®",1S///)

0061 C

0062 Ceeos TO COMPUTE AND PLOT STATISTICS (TEMPORAL AND OR ENSEMBLE),
0063 C IF 1SSW(13) IS ON, SKIP THIS PROCESS AND GO DIRECTLY TO
0064 C THE COMPUTATION OF PROBABILITY DENSITY FUNCTION,

0065 C FMAX,FMIN,FSTDV,FMEAN men FOR ENSEMBLE,

0066 C EMAX,EMIN,ESTOV ,EMEAN =e= FOR TEMPORAL,

0067 IF(ISSW(13),LT,0) 60 TO 42

0068 DO 200 J=1,NDATA

0069 FMAX(J)==1,0E20

0070 : FMIN(J)=1,0E20

0071 FSTDV(J)=0,

0072 FMEAN(J)=0,

0073 200 CONTINUE

0074 DO 210 I=1,NSMPL

0075 CALL EXEC(1,110B,XSIM,NDATA2)

0076 CALL STATC(XSIM,NDATA,EMEANCI),EVR,ESTOV(I),EMAX(I),EMINCI))
0077 D0 220 J=1,NDATA

0078 © DDYSXSIMI)

0079 FMEAN{J)2FMEAN(J) +DDJ

0080 FSTOV(J)=FSTOV(J)+DDJIDDJ

0081 IF(DDJLGT,FMAX(J)) FMAX(J)I=DDJ

0082 IF(DDJLLTFMINCI)) FMIN(JI=DDJ

0083 220 CONTINUE
0084 210 CONTINUE

0085 D0 230 J=1,NDATA

0086 FMEAN(J)=FMEAN(J) ZANSMPL

0087 FJID=ZFSTDV(J)/ANSMP 1 =FMEAN (J) #%2

0088 IF(FJD,LT.04) FJDSO,

0089 FSTDV(J)=SART(FJD)

0090 230 CONTINUE

0091 C

0092 Coses TGO PLDT THE TEMPORAL INFORMATION,
0093 C IF ISSW(14) I8 ON, SKIP THIS PROCESS,
0094 IF(ISSW(14)) 32.,2.,2

009% 2 MO==1

0096 NX=1

0097 XMINZ=0,0

0098 XMAXSANSMPL

0099 NY=1

0100 YMAX=200,

0101 YMIN==200,

0102 NP=d

0103 NENSMPL

0104 Joc=22

0105 MINX=150

0106 MAXX=950

0107 MINY=150

0108 MAXY=700

0109 DO 240 1=1,NSMPL

0110 240 XSIM(1)=FLOAT(I)

0111 WRITE(LU,630)

0112 630 FORMAT(" INPUT==NY, YMIN, YMAX ,NX pXMIN,XMAX, NP ,MO,IDC"
0113 */® oM INX, MAXX, MINY ,MAXYY)

0114 30 READ(LU,*INY,YMIN,YMAX,NX,XMIN,XMAX iNP,M0,JDC,
0115 AMINX g MAXX ,MINY ,MAXY

0116 IF(NY.EG,100) STOP

0117 IF(NY,LT,0) GO TG 32

0118 CALL STUKO(XSIM,EMEAN,N,NX,XMIN,XMAX,NY,YMIN,YMAX,
0119 INP, MO, 1,LU,JDC, MINX, MAXX,MINY ,MAXY)

0120 CALL STUKO(XSIM,ESTOV,N,NX,XMIN,XMAX,NY, YMIN,YMAX,
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0121 2NP,MD,2,LU,JDC, MINX, MAXX ,MINY ,MAXY)

oL22 CALL STUKO(XSIM,EMAX,N,NX,XMIN,XMAX,NY,YMIN,YMAX,
0123 INP,MO,3,LU JDC,MINX,MAXX o MINY MAXY)

0124 CALL STUKO(XSIM EMIN,N,NX,XMIN,XMAX NY, YMIN'VMAX,
0:25 INP, MO, 8,LU, JDC,MINX, MAXX, MINY,MAXY)

0126 GO T0 30

0127 C .

0128 Coowe TO PLOT ENSEMBLE STATISTICS AT T=Ti,

6129 C T1 CAN BE SPECIFIED ARBITRARILY (UP TO S5 CASES),
0130 32 MOz~t

0131 NXE1

0132 XMINZO,

0133 XMAX=40,

0134 NY=1

0135 YMINS200,

0136 YMAXE200,

0137 NPES

0138 N=NDATA

0139 . Joc=22

0140 MAXX=950

0141 MAXY=T00

0142 MINX=150

0143 MINYZ150

0144 WRITE(LU,630)

0145 40 READ(LU, *)INY, YMIN, YMAX,NX, XMIN, XMAX ,NP,M0,JDC
0146 *pMINX,MAXX ) MINY ,MAXY

0147 IF(NY,EQ,100) STOP

0148 IF(NY.LT,0) GO TO 42

0149 CALL STUKO(T X0, NgNX,XMIN,XMAX ,NY, YMIN, YMAX,
0150 INP, MO, 1,LU,JDC,MINX,MAXX,MINY ,MAXY)

0151 CALL STUKO(T,FMEAN,N,NX,XMIN,XMAX,NY, YMIN, YMAX,
0152 INP,MO,2, LU, JDC,MINX ,MAXX,MINY ,MAXY)

0153 CALL STUKO(T,FSTDV,N,NX,XMIN,XMAX,NY, YMIN, YMAX,
0154 INP,MO,3,LU,JOC, MINX,MAXX,MINY,MAXY)

015% CALL STUKOCT FMAX,N,NX,XMIN,XMAX,NY,YMIN,YMAX,
0156 NP MO, 4, LU, JOC, MINX, MAXX,MINY,MAXY)

0187 CALL STUKO(T,FMIN,N,yNX, XMIN,XMAX NY,YMIN,YMAX,
0158 INP,MO,S,LU,JDC, MINX,MAXX, MINY ,MAXY)

0159 60 10 40

0160 C

0161 Cesos TO PLOT PROBABILITY DENSITY AT ¥=71,

0162 C USER MUST SPECIFY T1 VALUE THROUGH THE TERMINAL.
0163 42*REWIND TIN

0164 Joc=z2

0165 MINXZ150

0166 MAXX=950

0167 MINY=150

0168 MAXY=T700

0169 WRITE(LU,640)

0170 640 FORMAT(" 1INPUY THE VALUES RELATED TO HISTOGRAMS,%/
0171 1" NSTEP <= NUMBER OF STEPS (UP TO S51)"/

0172 r MUST BE ODD INTEGER.VALUE."/’

0173 3* NT1 == NUMBER OF SPECIFIC TIMES REOUIRED (UP TO 10)")
0174 READ{LU,*) NSTEP,NTI

0175 WRITE (LU,650)

0176 650 FORMAT("™ INPUT == Tt = SPECIFIC TIME TO BE CONSIDERED™/
0177 " MUST BE NT1 NUMBERS,."/)

c178 READ(LU,*x)(T1(I),I=1,NT1)

0179 D0 250 I=1,NT1

0180 IPOSI=IFIX(T1(I)}/DT)

0183 IPOS2=1P0OSI+1
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0182

0183

0184

0185 660
0186 250
0187 C
0188 Coens
0189

0190

0191

0192 270
0193 ¢
0194 Coeave
0195

0196 €
0197 Covee
0198

0199

0200

0201

0202

0203

0204

0205 280
06206

0207

0208 282
0209 ¢
0210 Coues
0211

0212

0213

0214

0215

0216

0217

d218

0219

0220

0221 301
0222

0223

0224 302
0225

0226

0227

0228 310
0229 300
0230 290
0231

0232

0233

0234

0235

0236

0237

0238

0239

0240

0241 321

o242 60
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IF(CTLCI)»T(IPOSI)) (6T (T(IPOS2)=T1(1))) IPOSI=1P0OS2
1P0OS(1)=1POSI

WRITE(6,660) T1(1),IPOSI,T(IPOSI)

FORMAT(3X,* T1=2%,F7,3,2X," 1=",14,2X," TRUE T=%,F7.3)
CONTINUE

DUMMY READING OF MAGTAPE TO GET THE CORRECT DATA POSITION,
REWIND IIN

READ (1IN, 600)NDMY1,NDMY2,DMY1,DMY2,DMY3

Do 270 I=1,2

CALL EXEC(1,1108,XSIM,NDATA2)

7O COMPUTE HILBERT TRANSFORM XHIL(T) OF X0(T),
CALL HLBRT(FFTO,X0,XHIL,NDATA,0)

TO SPECIFY AMPLITUDE OF EACH STEP
NSTEP2ENSTEP/2

DO 280 J=1,NT1

1P0SJ=1POS (J)

A0 (J)=SART (X0 (IPOSJIIAX2+XHIL (IPOSJII*#2)
DLTJ=ZA0(J) %2, 0/FLOAT (NSTEP=1}

D0 280 I=1,NSTEP X
AMP(1,J)=DLTJ#FLOAT (1~NSTEP2=1)
CONTINUE

DU 282 J=1,NT1

DO 282 1=1,NSTEP

HIST(1,1)=0,0

Y0 COUNT THE FREQUENCY FOR EACH STEP.
DO 290 I=1,NSMPL :
CALL EXEC(1,1108,XSIM,NDATA2)

00 300 J=1,NTH

1P0SJ=IPOS(J)

0DJ=XSIM(IPOS])
DLTJZ:(AM?(NSTEP,J)-AMP(I,J))/(2.0*FLOAT(NSTEP~1))
DFREQ=1,0/ (ANSMPL*2,0%xDLTJI2)
1F(DDJL.GT.AMP(1,J)) 60 TO 301
HIST(1,3)Y=HIST(1,J)+DFREQ

GO TO 300

1F(DDJLLT.AMP(NSTEP,J)) GU TO 302
HIST(NSTEP,J)=HIST(NSTEP,J)+DFRED

60 70 300

DO 310 K=1,NSTEP

1F (ABS (DDJI=AMP (K,J)).61,0LTJ2) 60 YO 310
HIST(K,J)=HIST(K,J)+DFREQ

G0 TO 300

CONTINUE

CONTINUE

CONT1INUE

MO=0

NX=1

XMIN==200,0

XMAX=200,0

NY=1

YMIN=0,

YMaX=0,5

NSNSTEP

NP=NT

IF(18SW(15)1320,321,321

WRITE (LU, 630)
READ(LU:*)NY,YMIN,YMAX,NX,XMIN,XMAX,NP!MO
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0243 *, JOC, MINX , MAXX,MINY,MAXY

0244 IF(NY,EG,100) STOP

0245 IF(NY,LT,0) GO TO 320

0246 DO 350 I=1,NP

oed? CALL STUKO(AMP(1,1),HIST (1, 1)/ N/NX,XMIN,XMAX,NY,YHMIN, YMAX,
0248 INP, MO, 1, LU, JDC,MINX, MAXX ,MINY ;MAXY)

0249 350 CONTINUE

0250 60 TO 60

0251 320 DO 750 I=1,NP

0252 WRITE(LU,630)

0253 MOEO

0254 NPO=NP

0255 61 READ(LU,*INY,YMIN,YMAX,NX,XMIN,XMAX ,NPO,M0,J0C,
0256 AMTINX ,MAXX yMINY , MAXY

0257 IF(NY,.EQ,100) STOP

0258 IF(NY LT,0) GO TO 750

0259 DDJ=2,0%A0(T)/ANDATA

0260 N1=NDATA=]

0261 DO 330 J=1,N1

0262 FMAX(J)=-A0(I)*DDJ*FLOAT(J)

0263 ESTOV(J)=1,0/(PIXSART (AO (I xn2«FMAX (J)x%2))
0264 336 CONTINUE

0265 CALL STUKO(FMAX,ESTDV,N1,NX,XMIN, XMAX,NY,YMIN,YMAX,
0266 *2,M0, 1 ,LU,JDC,MINX,MAXX,MINY,MAXY)

0267 CALL STUKOC(AMP(1,1),HIST(1,1), N NX,XMIN,XMAX NY,YMIN,YMAX,
0268 *Z;MOrZ'LUnJDC,MINX,MAXX;MINY,MAXY)

0269 G0 10 61

0270 750 CONTINUE

0271 62 REWIND IIN

0272 WRITE(LU,680)

0273 680 FORMAT(" NEED ANGTHER TRIAL FOR Ty 2%/

0274 1" IF YES w==we TYPE "/

0275 2" IF NO wewe- -1"/)

0276 READ (LU, %) IJDG

0277 IF(1JDG) 64,42,42

0278 64 STOP

0279 . END

0280 ENDS
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HSIM40 T=00004 18 ON CR0O0002 USING 00022 BLKS R=0170

000y FTN4
0002 C " . o (MAIN PROGRAM SIMU(0)rwewnonvascan
0003 PROGRAM SIM4Q

0004 Coese THIS PROGRAM SIMULATES AND PLOTS DATA=BASED BIVARIATE .
NONSTATIONARY RANDOM PROCESS OF THE FIRST KIND AS WELL AS

0005 C

0006 C THEIR FOURIER AMPLITUDE SPECTRA WITH RANDOM PHASE ANGLE
0007 C BEING JOINT NORMAL DISTRIBUTION,

0008 C

0009 Coeese REQURED SUBROUTINESS

0010 C STUKO,SPECT ,RANDU, INTPL , JNORM,FFT ,HLBRT

0011 Coess REMARKSS

0012 ¢ BIVARIATE ORIGINAL RECORD MUST BE USED.

0013 C

0014 DIMENSION AC1024),X01(513),X02(513) ,XHIL1(513),XHIL2(513)
0015 *,T(513),XSIM2(514) ,XNS(513,2),XEN(513,2),W(257),8PD(257,2)
0016 EQUIVALENCE (XSIM2,SPD), (W,A(1)),(T,A(S11))
0017 Lu=1

0018 WRITE(LU,601)

0019 601 FORMAT(/*" INPUT THE FOLLOWING VALUES,"/

0020 *" NORG1 ~= NUMBER OF NS DATA"/

0021 *" NORG2 =+« NUMBER OF Ew DATA"/

0022 *x" NDATA == NUMBER OF INTERPOLATED DATA®/)

0023 READ(1,%) NORGY ,NORG2,NDATA -

o024 €

0025 C TO READ THE ORIGINAL TIME SERIES

0026 REWIND 8

0027 READ(8,300) (ACI),XHILYI(I),I=1,NORG])

0028 300 FORMAT(6F10,3)

0029 READ(8,300) (XSIM2(I),XHIL2(1),I=1,NORG2)

0030 REWIND 8

0031 C

0032 NFOLD=NDATA/2+1

0033 NDATALSNDATA+Y -

0034 TT=A(NORG1)=A(})

0035 DT=TT/FLOAY (NDATA)

0036 PI =3,1415926

0037 P12=PI*2,0

0038 DW=PI2/TT

0039 C

0040 Ceess INTERPOLATION OF THE ORIGINAL TIME SERIES

0041 CALL INTPLCA,XHIL1,NORGY,T,X01,NDATAL,DT)

0042 CALL INTPL (XS1M2,XHIL2,NORG2,T,X02,NDATAL,DT)
0043 C B
0044 Ceeoe TO COMPUTE HILBERT TRANSFORM CF ORIGINAL TIME HISTORY,
004S CALL HLBRT(A,XO01,XHIL1,NDATA,O) ’
0046 CALL HLBRT(A,X02,XHIL2,NDATA,Q)

0047 C

0048 Coese TO COMPUTE FOURIER AMPLITUDE SPECTRUM OF X0(T3.
0049 CALL SPECT(A,X01,NDATA,VT,1)

0050 DO 700 I=1,NFOLD

0051 700 SPD(I,1)=A(1)

00S2 CALL SPECT(A,X02,NDATA,TT,1)

0053 DO 710 I=1,NFOLD

0054 710 SPD(I,2)=A(1)

0055 C

0056 Coese 10 GENERATE JOINT GAUSSIAN RANDOM PHASE ANGLE,
0057 SFCTR1=250,0

0058 CORRL=0,999

0059 AMIZ0,
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0060 NSMPL=500

0061 WRITE(LU,880)

0062 880 FORMAT(* INPUT=w= NSMPL,CORRL,SFCTR1,AM1")
0063 READ (LU, *)NSMPL ,CORRL ,SFCTR1,AM1
0064 STOVi=SFCTRI*PI

006S 5THVa=sTDV1

0066 NSMPL2ENSMPL/2

0067 MOzt

0068 NX=1

0069 XMAXSTT

0070 XMIN=T (1)

0071 NY=z1

0072 YMINZ=200, o
0073 YMAX=Z200,

0074 NP=20303

007S MINXQZS0

0076 MAXX0=1020

0077 MINY(O=150

0078 MAXY 02680

0079 JDCXY=0

0080 Ng=1

0081 SMIN=0,0

0082 sMax=500,

0083 Nwzt

0084 WMIN=0,

008S WMAXEDWAFLOAT(NFOLD=1)

0086 IX1=12347

0087 1vi=0

0088 Ix2=30011

0089 ivyeso0

0090 DO 250 TJK=1,NSMPL2

0091 DG 255 KK=1,2

0092 CALL JNORM(IX1,TY1,1X2,1Y2,8TDV1,STOV2,AM1,CORRL ,
0093 ARANT,RANZ,=1)

0094 CCOS1=COS(RANTL)

0095 SSIMNI=SIN(RANT)

0096 CCNS2=COS(RAN2)

0097 SSIN2=SIN(RANZ)

0098 N0 220 J=1,NDATA

0099 XNS(J,KKI=X01 (J)*CCOS1=XHILL(J)*SSIN]
0100 XEW(J,KKI=X02(J)*CCO82=XHIL2(J)*SSIN2

010t 220 CONTINUE
0102 255 CONYINUE

0103 JREP=

0104 WRITE(LU,SSSJ

0105 555 FORMAT(" INPUT==e NY, YMIN,YMAX, NX,XMIN,XMAX NP, MO"/
0106 &4 INPUT=ee JDCXY,MINXO,MAXX0,MINYO,MAXYO™)

0107 10 READ (LU, AINY, YMIN, YMAX,NX, XMIN, XMAX NP, MO,

0108 *JDCXY,MINXO ,MAXX0,MINYO ,MAXYO

0109 IF(NY,E0,100) STOP

0110 IF (NY,LT.0) GO TO 249

0111 IF (JREP.6T,0) 60 TO 887

0112 DG 888 1=1,NDATA

0113 888 T(IY=DT#FLOAT(I=1)

0114 887 CALL STUKU(T,XO1,NDATA,NX,XMIN,XMAX,NY,YMIN,YMAX,
0115 *NP, MO, 1,LU,JDCXY,MINXO,MAXX0,MINYO,MAXYOD)

0116 DU 333 J=1,2

0117 J1=Jd+t

0118 CALL STUKD(T,XNSC1,J) yNDATA,NX,XMIN,XMAX,NY,YMIN,YMAX,
0119 | ANP ;MO J1,LU,JDCXY, MINXO,MAXXO,MINYO ,MAXYO)

0120 333 CONTINUE

—_—d7 —
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0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
0161
0162
0163
0164
0165
0166
0167
L0168
0169
0170
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CALL STUKO (T, X02,NDATA,NX,XMIN, XMAX pNY, YMIN, YMAX,
SNP MO, 8,LU,JDCXY , MINXD ,MAXXO, MINYO,MAXY D)
Lo 334 J=1.,2
JizJ+4
CALL STUKD (T XEW(1,J) /NDATA,NX, XMIN,XMAX,NY, YMIN, YMAX,
*NP,M0O,J1,LU,JOCXY,MINXO,MAXX0,MINYO,MAXYO)
334 COUNTINUE
JREP=1
60 TO 10
249 WRITE (LY ,55%)
JREP==1
20 READ (LU, *)INS,SMIN,SMAX, NW, WMIN, WMAX,NP,M0,JDCXY,
AMINXO, MAXXO,MINYO,MAXYO
IF(NS,ER,100) STOP
IF (NS,LT.0) 6O TO 250
IF (JREP,6T,0) GO TO 891
PO 890 X=1,NFOLD
890 W(I)SDWXFLOAT(I«1)

891 catl STUKO (W, SPD (1, 1) ,NFOLD,NW,WMIN,WMAX,NS,SMIN,SMAX,

*NPIMU'I,LU,JOCXV,MINXO,MAXXO,MINVG,MAXVO)
DO 400 J=t,2
IF(JREP,GT,0) 60 TO 892
CALL SPECT(A,XNS(1,J)NDATA,TT,1)
00 401 KK=st1,NFOLO
401 XHS(KK,J)=A(KK)
’ 0N 900 I=),NFOLD
900 w(I)ZDWAFLOAT(I=1}
892 JisJ+)
CALL STUKU(W,XNS(I:J):NFOLDrNW;WMIN,WMAX:NS,SMIN,SMAX,
*NP,MO,Jl,LU.JDCXY;MINXO.MAXXO,MINYO,MAXYO)
400 CONTINUE
catl STUKO(W;SPO(I:?J,NFOLD,NW,WMIN,NMAX,NS,SMIN,SMAX,
«NP,MO'ﬂ,LU,JDCXV,MINXO,MAXXO,MINYO,MAXYO)
DO 410 J=1,2
IF(JREP,6T,0) GO TO 893
CALL SPECT(A,XEW(1,J),NDATA,TT,1)
DO 402 KK=1,NFOLD
402 XEW(KK,J)=A(KK)
DO 910 I=1,NFQOLD
910 W(I)=OWFLOAT(I=1)
893 Ji=J+d . -
CALL STUKO(NIXEW(1IJ)INFOLDINWINMININMAX’NSISMINISMAXU
*NP,MU,Jl'LU,JDCXY,MINXO,MAXXO,MINYOpMAXYO)
410 CUNTINUE
JREP=1
GO Y0 20
250 CONTINUE
ST10P
END .
ENDS
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HSIM50 T=200004 IS ON CR0O0002 USING 00020 BLKS R=0159

0001 FTN4

Q002 C ernrersnnentnsnanansavenasnnne (MAIN PROGRAM SIMS5()ewrecneanvens
0003 PROGRAM SIMSO

0008 C.ees THIS PROGRAM COMPUTES AND PLOTS CROSS CORRELATION FUNCTION
0005 C BETWEEN X1(T) AND X2(T) SIMULATED 8Y DATA=BASED BIVARIATE
0006 C NONSTATIONARY PROCESS SIMULATION METHOD OF YHE FIRST KIND
0007 C WITH RANDOM PHASE ANGLE BEING JOINT GAUSSIAN,

0008

0009 C'... REQUIRED SUBROUTINES:

0010 STUKO,RANDU JHLBRT ,FFT, INTPL , JNORM

0011t C

0012 DIMENSION A(lOBﬂ)oXO!(512).X02(512)aXHILl(SlZ);XHIL?(S!Z):
0013 #T(512),XSIM2(512) ,XYREAL(512,2) ,XYIMAG(512,2),1P0S(2),TPOS(2)
0014 EQUIVALENCE (A(S513),T),(A{1),XSIM2)

0015 €

0016 LU=t

0017 WRITE(LU,601)

0018 601 FORMAT(/" INPUT THE FOLLOWING VALUES,"/

0019 ** NDRGL == NUMBER OF NS DATA"/

0020 ** NORG2 == NUMBER OF EW DATA"/

0021 ‘x* NDATA == NUMBER OF IMTERPOLATED DATA"/)

0022 READ(LU,*) NDORG1,NORGR2,NDATA

0023 € ,

0024 Caess TO READ THE ORIGINAL TIME SERIES

0025 REWIND 8

0026 READ(B,300) (A(I),XHILI(I),I=1,NORGL)

0027 300 FORMAT(6F10,3)

0028 READ(B,300) (XSIM2(1),XRIL2(T),I=21,NORG2)

0029 REWIND 8

0030 C

0031 NFOLD=NDATA/2+1

0032 NDATAL=NDATA+]

0033 TT=A(NORG1)=A(1)

0034 DY=TT/FLOAT(NDATA)

0035 CPI =3,1415926

0036 P12=PI*x2,0

0037 Dw=PI12/TVT

0038 C

0039 Coeeee INTERPOLATION OF THE ORIGINAL TIME SERIES

0040 CALL INTPL(A,XHTL1,NORG1,XYREAL(1,1),X01,NDATA,DT) .

0041 CALL INTPL(XSIM2,XHIL2,NORG2,XYREAL(1,1),X02,NDATA,DT)
0042 C

0043 Coewes 10 COMPUTE HILBERT TRANSFORM XHIL(T) OF X0(T),

0044 CALL HLBRT(A,X01,XHIL1,NDATA,0)

0045 CALL HLBRT(A,X02,XHIL2,NDATA,0)

0046 C

0047 Ceees TO CALCULATE EXPECTED VALUE SUCH AS
0048 Casees EXPLIX(PHAI1=PHAL2)),ETC,

0049 T30 NSMPL=500

0050 1X1=12347

L0051 IY1=0

0052 IX2230011

0053 1Y2s0

0054 CORRL=0,

0055 AM1Z0,

0056 SFCTR1250.0

0057 WRITE (LU, 650)

0058 650 FORMAT(" INPUT== NSMPL,CORRL,SFCTR1,AMi")

0059 READ (LU, %x)NSMPL,CORRL ,SFCTR1,AM1
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0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
6079
0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091
Qo092
0093
0094
0095
0096
0097
0098
0099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
01114
0112
0113
0114
0115
0116
0117
0118
0119
0120
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STDOV1=zPI*xSFCTR1
STDV2=STDV]

" ¢cosP=0,

200

670

Coens

680

681

690
222

230
220

CCOsM=0,

$sSInP=Q,

$SINM=z0,

DO 200 I=1,NSMPL

CALL JNORM(IX1,IY1,IX2,IY2,8TDVi,8TDV2,AM1,CORRL,
*RANT,RAN2,1)

RANPZRANI+RANZ

RANMZRANI=RANZ
CCOSP=CCOSP+COS(RANP)
CCOSM=CCOSM+COS (RANM)
SSINP=SSINP+SIN(RANP)
SSINMzSSINM+SIN(RANM)

CONTINUE

ANSMPL=FLOAT (NSMPL)
CCOSP=CCOSP/ANSMPL
CCOSMaCCOSM/ANSMPL
SSINP=SSINP/ANSMPL
SSINMESSINM/ANSMPL
WRITE(6,670)CCOSP,CCOSM,SSINP,SSINM
FORMAT (1H1////

*" EXPECTED VALUE CCOSP=",E12,5/
** EXPECTED VALUE CCOSM=",E12.5/
*M EXPECTED VALUE SSINPz#%,E12,5/
*" EXPECTED VALUE SSINM=",E12,5/)

CALCULATION OF CROSS CORRELATION,

WRITE (LU, 680)

FORMAT (* INPUTewe NT1 (UP TQ 2)%)

READ (LU, *) NT)

WRITE(LU,681)

FORMAT(" INPUT=== TIME REQURED (UP TO NT1)")
READ(LU, %)} (TPOS(1),1=5,NT1)

DO 222 I=1,NTY .
IIPOS=ZIFIX(TPOS(I)/DT)

IFC(T(TIPOS+1)=TPOS(I) LT, TPOS(I)=T(IIPOS)) IIPOS=IIPOS+]

IPCS(1)=11PUS
WRITE(6,690)I1POS,T(IIPOS)

FORMAT (" IROS=",14," TIME=",E12,5)
CUNTINUE

EXPCONS0,S*EXP (=2,0%xSTOVI*%2)

DO 220 I=1,NTH

INT=TPOS(1)

FCTRI=X02(INT)

FCTR2=XHIL2CINT)

DO 230 J=1.NDATA

FC1=X01(J)

FC2EXHILL () .

XYREAL (J,1)=FNCTR(CCOSM,SSINM,FC1,FC2,FCTRY,=FCTR2)
*+4FNCTR(CCOSP,=SSINP,FC1,=FC2,FCTR1,=FCTR2)
*+FNCTR(CCOSM,»SSINM,FCL,~FC2,FCTR1,FCTR2)
*+FNCTR(CCOSP,SSINP,FC1,FC2,FCTR1,FCTR2)

XYIMAG(J,1)20,5%(FCIAFCTRUI4FC24AFCTR2)+
*EXPCONX (FC1xFCTR1=FC2*FCTRR2)

XYREAL(J,E)=XYREAL(J,1)/4,0

CONTINUE

CONTINUE

NX=1

XMINZ0,0

454
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0121 XMAXZDTAFLOAT (NDATA)

0122 NY=1

0123 YMAX=ZS ,Eb

0124 YMINz=],E6

012s MOzel

0126 NP=2%NT1

0127 Jnc=22

0128 MINX=SO

0129 MAXX=1020

0130 MINY=150

0131 MAXY=Z700

0132 WRITE(LY,555)

0133 555 FORMAT(® INPUT=we NY,YMIN,YMAX,NX,XMIN,XMAX,NP,MO"/
0134 2% INPUTwew JDC,MINX,MAXX,MINY,MAXY®)

0135 10 READ (LU, *INY, YMIN, YMAX,NX, XMIN,XMAX NP ,MO0
0136 *,JDC, MINX, MAXX s MINY ,MAXY

0137 IF (NY,EQ,100) STOP

0138 IF(NY,LT,0) 60 TO 20

0139 DO 350 K=1,NDATA

0140 350 T(I)=DTXFLOAT (I=1)

0141 DO 333 K=1,NT1

0142 333 CALL STUKO(T,XYIMAG(1,K),NDATA,NX,XMIN,XMAX,
0143 *NY , YMIN, YMAX NP, MO, KLU, JDC ,MINX , MAXX,MINY ,MAXY)
0144 DO 334 Kzi,NT1 -
0145 K1sK+NT1

0146 334 CALL STUKO(T,XYREAL(1,K),NDATA,NXsXMIN,XMAX,
0147 *NY , YMIN, YMAX NP, MO, K1,LU,JDC,MINX,MAXX,MINY ,MAXY)
0148 60 T0 10

0149 20 WRITE(LU,888)

0150 888 FORMAT (™ ANDTHER TRIAL?™)

0161 READ (LU, *)1JD

0152 IF(IJDL.6T,0) 6O TO 30

0153 STUP

0154 END

0155 FUNCTION FNCTRCA,B,C,D,E,F)

0156 FNCTR2ZEx (A%xC=B2D)«F« (AxD+¢B2C)

0157 RE TURN

0158 END

0159 ENDS

— 571 —



—52 — Vol.52 No.5 456

HSIM6O T=00004 IS ON CR0O0002 USING 00077 BLKS Rz0610

0001 FTN4

0002 C - (MAIN PROGRAM SIM60)wencnvccncens
0003 PROGRAM SIM60

0004 Coese THIS PROGRAM GENERATES AND PLOTS SAMPLE FUNCTIONS oF

0005 C DATA=BASED NONSTATIONARY RANDOM PROCESS OF THE SECOND KIND
0006 C WITH UNIFORM RANDOM PHASE ANGLE BETWEEN 4P1/2 AND PI/2.

0007 C CORRESPONDING FOURIER SPECTRA AND STATISTICAL GUANTITIES
0008 C ARE ALSO COMPUTED AND PLOTTED,

0005 C -

001¢ C DATA=BASED NONSTATIONARY RANDOM PROCESS OF THE SECOND KIND
0011 € emmmn mow

00t2 €

0013 Coeeee REQUIRED SUBROUTINESS

0014 € STUKO, RANDU, SPECT, ARNGE, HLBRT, INTPL, FFT

0015 C.eee REMARKS?

0016 C THIS PROGRAM 1S CODED FOR HP MINI=COMPUTER WITH TEKTRONIX -
0017 € YERMINAL CONTROL SYSTEM FOR PLOTTING, THEREFORE, FOR 1BM
0018 € COMPUTER SLIGHT MODIFICATION IS NEEDED,

0019 € BECAUSE OF THE LIMITED MEMORY SIZE IN MINI=COMPUTER,

0020 € "NDATA™ IS ASSIGNED TO BE AT MOSY S12,

0021 C.eeo REQUIREMENT OF ARRAY SIZE:

0022 C A(N$1) ,FOC(24N42) , TEN+1) (X0 (N41) o XHIL(N#1),SW(N+1)

0023 C W(N/241) ,RV(NSTEP) ,WA(N/241),WM(N/241)

0024 C WHERE N=NDATAzA POWER OF TWO FOR FFT COMPUTATION,

0025 C NSTEPz# OF AMPLITUDE LEVEL FOR PDF COMPUTATION,

0026 C '

0027 DIMENSION A(S515),F0(1030),7(515),X0(515),XHIL(515)

06028 DIMENSION SW(S15),N(257),RV(81),WA(257),WM(257)

0029 C

0030 Ceess TO ASSIGN NUMBER OF INTERPOLATED DATA FOR FFY COMPUTATION,
0031 DATA NDATA/S12/

0032 C
0033 Covee TO ASSIGN SELECT CODE OF INPUT/QUTPUT PERIPHERAL,
0034 Lusl

0035 1INZ8

0036 10=6

0037 C

0038 Ce.es TO READ IN OBSERVED RECORD FROM MAG=TAPE,
0039 € NORG == NUMBER OF DATA

0040 C FO(I) == TIME

0041 C A(I) == OBSERVED VALUE

0042 REWIND TIN

0043 WRITE(LU,600)

0044 600 FORMAT(" INPUT == NORGE NO, OF ORIGINAL DATA")
0045 READ (LU, %) NORG

0046 READ(IIN,100) (FOCI),A(I),I=1,NORG)

0047 100 FORMAT(6F10,3) Y
0048 REWIND IIN

0049 C

0050 Coeeee TO PREPARE APPROPRIATE QUANTITIES FOR LATER COMPUTATION,
0051 NDATA1=NDATA+Y

0052 ND2=NDATA/2

00S3 ND4=ND2/2

0054 MFOLO=ND2+1

00SS TFST=FO(1)

0056 TTOTAL=FO (NORG)=TFST
0057 DT=TTOTAL/FLOAT(ND2)
0058 P1=3,141593

0059 DW=2,0*PI/TTOTAL
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0060 DO 350 JJ=1,NFOLD

0061 350 W(JJI)aDWr(JIJ=1)

0062 C

0063 Coeess TO ADJUST TIME AXIS FOR DATA TO START FROM T=0,0 (SEC),
0064 DO 352 I=1,NORG

0065 352 FO(II=FO(1)~TFST

0066 C

0067 Coees TO INTERPOLATE ORIGINAL RECORD TO BE ARRANGED EQUIDISTANTLY,
0068 CALL INTPL(FO,A,NORG,T,X0,ND2,DT)

0069 X0 (NFOLD)=Z0,0

0070 C

0071 Coeee TO GET SYMMETRIC»PERIODIC EXTENSION OF THE ORIGINAL RECORD
0072 € AND ALSO COMPUTE TIME ARRAY,

0073 CALL ARNGE(XO,NDATA,10,1)

0074 DO 330 I=1,NDATAY

0075 330 T(I)SDTAFLOAT (I=NFOLD)

0076 € ,

0077 Coeee 1O COMPUTE HILBERT TRANSFORM OF SYMMETRIC~PERIODIC

0078 C EXTENSION OF THE ORIGINAL RECORD,

0079 CALL HLBRT(FO,X0,XHIL,NDATA,0)

0080 C )

0081 Cesee TO PLOT ORIGINAL RECORD AS WELL AS HILBERT TRANSFORM. OF
0082 € ITS SYMMETRIC-PERIODIC EXTENSION,

0083 WRITE(LU,610)

0084 610 FORMAT(" NEED TQ PLOT HILBERT TRANSFORM 2%/

0085 ** IF YES, TYPE IN +1")

0086 READ(LU,#) IMIL

0087 N%=1

0088 XMINE=TTOTAL

0089 XMAXETTOTAL

0090 NY=1

0091 YMINZ=200,0

0092 YMAX=200,0

0093 MINX0z150

0094 MAXX 02950

0095 MINYO=2150

0096 MAXYO=T700

0097 JDCXY=22

0098 NP2

0099 MOzel

0100 IF(IMIL (NE, 1) GO TO 1300

0101 WRITE(LU,620)

0102 620 FORMAT(™ IMPUTw== NY,YMIN,YMAX,NX,XMIN,XMAX,NP,M0,JDCXY"/
0103 x" o= MINXO,MAXXO0,MINYO,MAXYO")

0104 1301 READCLU, %) NY,YMIN,YMAX,NX,XMIN,XMAX,NP,MO,JDCXY,

0105 *MINXO,MAXXO,MINYO,MAXYO

0106 IF(NY LEQ, 100) STOP

0107 IF(NY ,LT, 0) GO TO 1300

0108 CALL STUKO(T,XO0,NDATA,NX,XMIN,XMAX ,NY,YMIN,YMAX /NP, MO, 1,
0109 %LUy JOCXY ,MINXO,MAXXO,MINYO,MAXYO)

0110 CALL STUKO(T,XHIL,NDATA,NX,XMIN,XMAX,NY,YMIN, YMAX,

0111 *NP,MO, 2, LU, JDCXY,MINXO,MAXX0,MINYO,MAXYO)

0112 60 70 130%

0113 C

0114 Ceess TO COMPUTE AND PLOT FOURIER AMPLITUDE OF THE ORIGINAL
0115 € RECORD, SORTCAMPL(PO(W))%%x2+4AMPL(BO(W))xx2), AMPL(PO(W)),
0116 C AND AMPL(GO0(W)), WHERE SYMBOL AMPL(,) REPRESENTS AMPLITUDE
0117 € OF A COMPLEX VALUE,

0118 1300 NWw=1

0119 WMINSW(L)

0120 WMAX=W (NFOLD)
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0121 NSzl

0122 SMAX=21000,

0123 SMIN=0,0

0124 JDCWS=11

0125 NP=4

0126 MOz =]

0127 MINWO2350

0128 MAXW02800

0129 MINSO=40

0130 MAXS0=T770

0131 JP8=1

0132 NOF=NDa+1

0133 IFCIHRIL - NE, 1) GO YO 1600

0134 WRITE(LU,630)

0135 630 FORMAT (" INPUTw= NS,SMIN,SMAX,NN,WMIN,NMAX;NP;MO;JDCWS”/
0136 ** - MINWO,MAXWO,MINSO,MAXSO")
0137 1650 READ(LU,*) NS,SMIN,SMAX,NW,NMIN,WMAX,NP,MO,
0138 *JOCWS ,MINWO ,MAXWO ,MINSO,MAXSO

0139 IF(NS,EQ,100) STOP

0140 IF(NS,LT,0) 60 TO 1600

0161 €

0142 Ceessees 10 COMPUTE FOURIER SPECTRUM OF THE ORIGINAL RECORD,
0143 D0 280 I=1,ND2

0144 FO(2#1=1)=X0(I+ND2)

0145 280 FO(2%x1)=0,0

0146 CALL FFTO(FO,A,ND2,%1,1)

0147 . D0 290 I=1,ND2

0148 290 SW(I)ESORT(FO(In2=1)%x24F0(I%2)x#2)xTTOTAL
0149 C

0150 Cyeovese TO CHECK THE AREA,

0151 CALL AREA(AW,SW,ND4,DW)

0152 RV (1)=AW/P1 '

0153 1400 CALL STUKO(W,SW,NDF,NW,WMIN,WMAX,NS,SMIN,SMAX,NP,MO,
0154 * JPS, LU, JOCWS ,MINWO ,MAXWO ,MINSO,MAXS0)

0155 IF(JPS,EQ,2) GO TO 1630

0156 IF(JPS,ER.3) 60O TOD 1631

0157 IF (JPS,EQ.4) WRITE(I0,66) (RV{LK), LK=1,4)
0158 66 FORMAT(///iH ,4E12,5)

0159 IF(JPS,ER,4) GO TO 1650

0160 C

0161 Ceses PRELIMINARY ANALYSYS TO GET PO(W) AND Q0 (W),
0162 Coesos FIRST COMPUTE PO(W),

0163 pD 250 I=1,ND2

0164 FOo(2xI=1)sX0(I4ND2)%0,5
0165 250 FO(2%1)==XHIL(I+ND2)%0,5
0166 CALL FFTO(FO,A,ND2,=1,1)
0167 Coesessee TO COMPUTE AMP(PO(W))#%2,
0168 DO 230 I=1,ND2

0169 230 WA(L)RCFO(2xI=1) %#*x24F 0 (2% ) 2%2) R TTOTALXTTOTAL
0170 €

0171 Coeee SECOND, COMPUTE QO(NW),

0172 D0 260 I=1,ND2

0173 FO(2xI=1)=X0(14ND2)*0,5
0174 260 FO(2*I)=XHIL (I+ND2)*0,5
017S CALL FFTO(FO,A,ND2,=1/s1)
0176 Coeveones TO COMPUTE AMPL{QO(W))*x2,
0177 DO 270 I=1,ND2

0178 270 WM{I)=(FO(2xIw1)#w2+F0(25])2ax2)xTTOTALXTTOTAL
0179 ¢

0180 Coeees TO COMPUTE SGRT (AMPL (PO (W) ) #22+4AMPL (G0 (W) ) **2)
ois1 € AND ALSO CHECK THE AREA,
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0182 DO 271 I=mi,ND2

0183 271 SW(I)BSART(WA(T)+WM(I))
0184 CALL AREA(AW,SW,ND4,DW)
0185 RV(2)=mAN/P1

0186 JPSEJPS+1

0187 60 YO 1400

0188 €

0189 Coenee TO COMPUTE AMPL{PO(W)) AND CHECK THE AREA,
0190 1630 DO 272 I=1,ND2
0191 272 SWCIY=SQRT(WA(I))

0192 CALL AREA(AW,8W,ND4,DW)
0193 RV(3)mAW/PI

0194 JPSEJPS+1

0195 GO TO 1400

0196 ¢

0197 Coesee TO COMPUTE AMPL(BO(W)) AND CHECK THE AREA,
0198 1631 D0 273 I=1,ND2
0199 273 SW(II=SART (WM(I))

0200 CALL AREA(AW,SKW,ND4,DW)
0201 RV(4)=AW/PY ‘

0202 JP8=JPS+1

0203 GO TG 1400

0204 €

0205  Ceewe TO PRINT OUT COMPUTED AREA FOR CHECK PURPOSE,
0206 1600 WRITE(ID,66) (RV(L3),t3=1,4)

0207 €

0208 ¢ [ -

0209 Ceeee TO COMPUTE AND PLOT SIMULATED DATA-BASED NONSTATIONARY
0210 C RANDOM PROCESS OF YHE SECOND KIND AND CORRESPONDING FOURIER
o211 C SPECTRUM,

0212 NP=1

0213 WRITE (LU,6%50) -

0214 650 FORMAT("™ INPUT w»= NP = # OF PLOTS ON ONE PAGE"/
0215 *" ew NSMPL, = # OF SAMPLES TO BE GENERATED"/

0216 LA - NSMPL MUST BE A MULTIPLE OF NP,")
0217 READ(LU, %) NP, NSMPL

0218 ISHEET=NSMPL/NP

0219 €

0220 Coees TO SET INITIAL VALUE OF INTERNAL PARAMETER IN SUBROUTINE
0221 C RANDU (UNIFORM RANDOM NUMBER GENERATING SUBROUTINE),
0222 IX=12347 '

0223 1Y=¢

0224 IXy1=IX

0225 Iv1=1Y

0226 IxXesIx

0227 ivye=ly

0228 C

0229 WRITE(LU,652) )

0230 652 FORMAT (™ DO YOU WANY TO PLOT X{(T) AND FOURIER SPECTRA 2%/
0231 +¥ IF YES, TYPE IN +1%)

0232 READ (LU, %) INS

0233 IF(INS ,NE, 1) GO TO 38

0234 D0 333 I=1,ISHEEY

0235 IX0sIXt

0236 IYo=ivt .

0237 WRITE(LU,654) 1 )

0238 . 654 FORMAT(™ THIS IS (",13,%)«TH PAGE")

0239 WRITE(LU,620)

0240 1010 READ(LU,*)INY, YMIN,YMAX,NX, XMIN,XMAX ,NP,M0,JDCXY,

0241 AMINXQ,MAXXO,MINYO,MAXYO

0242 IF(NY,EQ,100) STOP
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0243
0244
0245
0246
0247
o248
0249
0250
0251
0252
0253
0254
025S
0256
0257

0258

0259
0260
0261
o262
0263
0264
0265
0266
0267
0268
0269
0270
02714
o0e7e
0273
0274
0275
0276
0277
0278
0279
0280
0281
0282
0283
0284
0285

0286

0287
0288
0289
6290
0291
0292
0293
0294
0295
6296
0297
0298
0299
0300
0301
0302
0303

320
334

10114

381

382.

310

333
c
C
Cvon'
c'.‘..

38

O OO0 OnoOn0n

Ceves

32
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IF(NY,ED.10) GO TO 38

IF(NY,LT,0) GO TO 334

NNP1ENP+1

catl STUKG (T, X0 ,NDATA,NX, XMIN, XMAX NY, YMIN,YMAX ,NNP1, MO,
#1 LU, JDCXY  MINXO,MAXXO0,MINYO,MAXYO)

IXt1mIX0

IYislY0

DO 320 JMm1,NP

JMizIM+1

CALL SAMPL (A,X0,XHIL,NDATA,IX1,1Y1,RAN1)

CALL STUKO(T,A,NDATA,NX,XMIN,XMAX,NY,YMIN,YMAX,NNP!,MO.
*JM!,LU,JDCXV:MINXO,MAXXO,MlNYO,MAXYO)

CONTINUE

60 TO 1010

IX0sIx2

IYomiY2

WRITE(LU,630) g

READ(LU,*) NS,SMIN,SMAX,NW, NMIN,WMAX,NP,MO,JDCWS,
*MEINWO ,MAXWO ,MINSO,MAXSO

IF(NS,EN,100) STOP

IF(NS.EQ,10) GO TO 38

IF(NS.LT,0) GO TO 333

DO 381 18=m1,ND2

FOCIS)I=X0(IS+ND2)

CALL SPECT(SW,F0,ND2,TTOTAL,1)

CALL STUKO(W,SW,ND“,NW,WMIN,WMAX,NS:SMIN.SMAX;NNP!'Mor
x1,LU,JDCWS,MINWO ,MAXWO,MINSO,MAXS0)

IX2=IX0

1Y281IY0
DO 310 J=]1,NP

JizJel

CALL SAMPL (A,X0,XHIL,NDATA,IX2,IY2,RAN2)
DO 382 JIisi,ND2

FO(JI)ZA(JI+ND2)

CALL SPECT(SW,FO,ND2,TTOTAL,1)

CALL STUKO(W,SW:NDQ;NW,NMIN,wMAX,NS,SMINiSMAX,NNPl,MO,
*J1,LU, JDCWS ,MINWO ,MAXWO,MINSO,MAXSO)

CONTINUE

G0 TO 1011

CONTINUE

10 COMPUTE ENSEMBLE STATISTICS OF THE SIMULATED PROCESS.
ASSIGNMENT OF ARRAYS?
W(1) === MEAN VALUE
WA(]) === MAXIMUM VALUE
WM(I) we= MINIMUM VALUE
SW(I) === STANDARD DEVIATION
FO(I) w== FOR COMPUTATION OF EMPIRICAL DENSITY FUNCTION
1POS === POSITION NUMBER CORRESPONDING TO T=T1 FOR
EMPIRICAL DENSITY COMPUTATION,
CONTINUE
FIRST, SET INITIAL PARAMETER VALUES IN SUBROUTINE RANDU.
IX1=3IX
1vi=ly
NN=NDATAx2

YU -ASSIGN INITIAL VALUES IN ARRAY,
DO 32 I=1,NN

FO(I)=0,0 :

IF(ISSW(15),LT,0) GO TO 1501
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0304
0305
0306
0307
0308
0309
0310
03114
0312
0313
0314
0315
0316
0317
0318
0319
0320
0321
0322
0323
0324
0325
0326
0327
0328
0329
0330
6331
0332
0333
0334
0335
0336
0337
0338
0339
0340
0341
0342
0343
0344
0345
0346
0347

0348,

0349
0350
0351
0352
0353
0354
0355
0356
0357
0358
0359
0360
0361
0362
0363
0364

OF DATA-BASED NONSTATIONARY RANDOM PROCESSES

DO 71 Imi,NFOLD
SW(1)=0,0
W{II)®0,0
WA(I)z=} ,0E10
WM(I)®1,0E10

71 CONTINUE

[ .
Ceese TO ASSIGN SPECIFIC TIME FOR EMPIRICAL DENSITY TO BE CONSIDERED,
1501 WRITE(LU,88)
88 FORMAT("™ INPUT TIME T1 (SEC) FOR POF TO BE CONSIDERED,"/
£* ALSO INPUT NSMPL, IF NECESSARY,")
READ(LU, %) T1,NSMPL
IPOS=IFIX(T1/DT)
TLOW=DTAFLOAT (IPOS)
TUPSTLOWDT
IF(ABS(T1eTUP) LT ,ABS(T1=TLOW)) IPOS®IPOS+}

Covee TC COMPUTE ENSEMBLE STATISTICS
c NSMPL e== SAMPLE SIZE OF MONTE CARLO SIMULATION,

DO 30 Jm1,NSMPL
CALL SAMPL (A,X0,XRIL,NDATA,IX1,IY1,RAN1)
FOC(J)=A(ND2+IPOS)
IF(ISSW(15),LT.0) GO TO 30
DO 31 I=1,ND2
IND2=I+ND2
AIND22A (INDR) _
IF(AIND2,GT WACI)) WA(I)=AIND2
IFCAIND2, LT WM(I)) WM(I)=AIND2
W(I)=W(I)+AIND2
SW(I)I=SW(I)+AIND2#AIND2

31 CONTINUE .

30 CONTINUE
IFCISSW(15),LT,0) GO TO 85
DO 72 I=1,ND2
WCI)SW(I)/FLOAT (NSMPL)
SW(I)=SW(I)/FLOAT(NSMPL)

72 CONTINUE
00 73 1=1,ND2
SW(I)=SART (SW(I)wW () *W (1))

73 CONTINUE

c

Ceose TO PLOT COMPUTED ENSEMBLE STATISTICS EXCEPT EMPIRICAL POF,
NP3
MOsw}
WRITE(LU,620)

222 READ(LU,*) NY,YMIN,YMAX,NXy)XMIN,XMAX,NP,MO,

*JDCXY ,MINXO,MAXXO0,MINYO,MAXYO

IF(NY,EQ,100) STOP

IF(NY LT,0) GO TO 8S

CALL STUKOC(T(NFOLD), X0 (NFOLD),ND2,NX,XMIN,XMAX,NY,YMIN, YMAX,
*NP, MO, 1,LU,JOCXY,MINXO,MAXXO,MINYO,MAXYOD)

CALL STUKO(T(NFOLD),W,ND2,NX,XMIN,XMAX,NY,YMIN,YMAX,NP,MO,
*2,LU, JDOCXY,MINXO,MAXXO,MINYO,MAXYO)

CALL STUKO(T(NFOLD),SW,ND2,NX, XMIN,XMAX,NY,YMIN, YMAX,NP,MO,
*3,LU,JOCXY,MINXO,MAXXO,MINYO,MAXYO)

CALL STUKOG(T(NFOLD) ,WA,ND2,NX,XMIN,XMAX,NY,YMIN,YMAX/NP,MO,
*4,LU,JDCXY,MINXO,MAXXO0,MINYO,MAXYO)

CALL STUKO(T(NFOLD),WM,ND2,NX,XMIN,XMAX,NY,YMIN,YMAX,NP,MO,
*5,LU,JDCXY,MINXO,MAXX0,MINYO,MAXYO)

GO T0 222
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0365 C wows »

0366 Cesoe TO COMPUTE AND PLOT EMPIRICAL AS WELL AS THEORETICAL PROBABILITY
0367 € DENSITY AT TzTi,

0368 Coveo ASSIGNMENT OF ARRAYS

0369 C W(I) w~ew AMPLITUDE LEVEL

037¢ C RV(1) =>= EMPIRICAL PROBABILITY DENSITY

0371 C SW(I) =w= THEORETICAL ASYMMETRIC PROBABILITY DENSITY..
0372 85 CONTINUE

0373 NSTEP=281

0374 WRITE(LU,223)

037S 223 FORMAT(" INPUTe= NSTEPs # OF AMPLITUDE STEPS (UP TO 8t)"/
0376 * » e PREFERABLY NSTEP IS 0DD INTEGER.")

0377 READ(LU, %) NSTEP

0378 C

0379 Ceeee TO FIND OUT MAXIMUM AND MINIMUM VALUE ON FO(I),
0380 XMAXE=2,0E10

0381 XMIN®1,0E10

0382 D0 521 Imi,NSMPL

0383 IF(FOCI) 6T XMAX) XMAXEFO(I)
0384 IF(FOLI) LT XMIN) XMINZFO(I)
0385 521 CONTINUE

03s6 €

0387 Ceoes TO FIND OUT MAX, AND MIN, ON SW(I). ALSO COMPUTE W(I).
0388 XZ=X0(ND2+IPOS)

0389 XZTaXHIL(ND2+IPQS)

0390 CALL ASYME (XZ,XZT,W,SW,NSTEP,XMAXXMIN,DX)
0391 C

0392 Ceese TO COMPUYTE EMPIRICAL DENSITY,

0393 DX2EDX/2,0

0394 DFREQG=1,0/(FLOAT(NSMPL)I*DX)

0395 DO 530 I®1,NSTEP.

0396 530 RV(I)=0,0

0397 DO 516 Jmi,NSMPL

0398 FOJ=FO(J)

0399 DO S17 I=i,NSTEP

0400 IF(R(I).LT.FOJ) GO YO S17

0401 It=]

0402 IF(ABS(FOJeN(I=1)),LT,0X2) I1=Ilel
0403 RV(11)=RV(I1)+DFREG

0404 G0 YO S16

0405 517 CONTINUE
0406 S16 CONTINUE

0407 C
0408 Cyeee TO PRINT OUT DENSITY FUNCTIONS,
0409 WRITE(6,540) (W(I),SW(I),RV(I),I=1,NSTEP)

0410 540 FORMAT(SX,"AMP=",F10,3," THEO.PDF=",F7.4," EMP ,PDF=",F7.4)
0411 C

0412 Ceves TO PLOT EMPIRICAL AND THEORETICAL PROBABILITY DENSITY,

0413 NXE1 :

0414 NY=®

0415 YMINZO,0

0416 YMAX21,0

0417 NPz2

0418 MO%0

0419 JDOCXY=23 ‘
0420 MINX0Z150
o421 MAXX0=950
o422 MINYO=150
0423 MAXYO0zT700
0424 WRITE(LU,620)

0425 455 READ(LU,*) NY,YMIN,YMAX,NX,XMIN,XMAX,NP,MO,JDCXY,
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0426
0427
0428
0429
0430
0431
o432
0433
0434
0435

0436

0437
0438
0439
0440
0441
0442
0443
0444
0445
0446
0447
0448
0449
0450
0451
0452
0453
0454
0455
0456
0457
0458
0459
0460
0461
0462
0863
0464
0465
0466
0467
0468
0469
0470
0471
0472
0473
0474
0475
0476
0477
0478
0479
0480
0481
0482
0483
0484
0485
0486

OF DATA-BASED NONSTATIONARY RANDOM PROCESSES

*MINXQy MAXXO,MINYO,MAXYO

IF(NY,EQ,100) STOP

IF(NY,LT,0) 60 TO 4So 4

CALL STUKO(W,SN,NSTEP NX ¢ XMIN,XMAX,NY,YMIN, YMAX ;NP ,MO,
®#1,LU, JDCXY,MINXO,MAXX0,MINYO,MAXYO)

CALL STUKO(W,RV,NSTEP,NX,XMIN,XMAX,NY,YMIN,YMAX ,NP,MO,
22,LU,JDCXY , MINXO,MAXXO,MINYO ,MAXYO)

B0 TD 455

450
690

c
c
10
c
c
c
Ceons
C
o
Coavee
c
4
c
[
[
c
c
100
c
c
C....
C....
C

WRITE(LU,690) . .
FORMAY (™ NEED PDF PLOTTING AT DIFERRENT TzTy 2%/
=" IF YES, TYPE IN +1%/
*" IF NO NEED OF STATISTICS PLOTTING, SET ISSW(1S) ON,")
READ(LU,%) IJD

JF(1JD,.ER,1) GO YO 38

s$YoP

END

- ; (SUBROUTINE AREA)wwececencencmn
SUBROUTINE AREA(SUM,X2,N,DA)

DIMENSION X2(1)

SUM=0,0

D0 10 I=2,N

SUMZSUM+X2(I=1)+X2(1)

SUMzSUMKDA/2,0

RETURN

END

- - mee(SUBROUTINE SAMPL)vwewcomsmcneon
SUBROUTINE SAMPL{A,XO0,XHIL,NDATA,IX,IY,RAN)
DIMENSION AC1),X0(1),XHIL(1)

T0 GENERATE NONSTATIONARY RANDOM PROCESS WITH UNIFORM
RANDOM PHASE ANGLE BETWEEN =PI/2 AND +PI/2,

DESCRIPTION OF PARAMETERSS
X0(I) =~= SAMPLE OBSERVATION TO BE USED FOR SIMULATION,
XHIL(I)=w= HILBERT TRANSFORM OF XO0(I)
ACD) e« GENERATED NONSTATIONARY RANDOM PROCESS
NDATA e== NUMBER OF DATA POINTS
IXy 1Y ==e INTERNAL PARAMETERS IN UNIFORM RANDOM VARIATE
GENERATING SUBROUTINE RANDUCIX,IY,RAN)

PI=3,1415926

CALL RANDU(IX,1Y,RAN)
RANZ(RAN®0,5) %P1

€COS=COS (RAN)

SSIN=SIN(RAN)

D0 100 I=1,NDATA
ACI)=CCOS*XO(I)=SSINAXHIL ()
CONTINUE

RETURN

END

bl d == (SUBROUTINE FFT0)ewvernronnnnnn
SUBROUTINE FFTO(Y/,DATA,N,ISIGN,MW)
DIMENSION Y(1),DATA(Y)
TO TAKE ONE DIMENSIONAL FOURIER (INVERSE) TRANSFORM
BY FFT ALGORISM
DESCRIPTION OF PARAMETERS:

DATA= ORIGINAL TIME SERIES
N= NUMBER OF TIME SERIES
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0487
0488
0489
0490
0491
0492
0493
0494
0495
0496
0497
0498
0499
0500
0501
0502
0503
0504
0508
0506
0507
0508
0509
0510
0511
0512
0513
0514
0515
0516
0517
0518
0519
0520
0521
0522
0523
0524
0525
0526
0527
0528
0529
0530
0531
0532
0533
0534
0535
0536
0537
0538
0539
0540
0541
0542
0543
0544
0545
0546
0547

AGOOaO0

100
10

210
220

230
200

240

310
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“N® MUST BE A POWER OF TWO
ISIGN =ewes IF FOURIER TRANSFORM, ISIGNs =1
wmews 1F INVERSE FOURIER, ISIGN=
Y& FOURIER COMPLEX COEFFICIENT, :
OR COMPLEX TIME SERIES.
ARRAY MUST BE IN ORDER OF (REAL), (IMAGINARY)

ANEFLOAT(N) .
AISIGNSFLOAT(ISIGN)
PIz3,141592%
IF(MW,EQ,1) 60 TO 10
IF(ISIGN,EQ,1) 60 TO 10
DO 100 Isi,N

T1IxI+}

JRelley

Y(IR)SDATACT)
Y(II)®0,0

CONTINUE

L=l

DO 200 I=z1,N
IF(1,6E,L) GO TO 210
LIsL+l

LRELIw]

IIml+l

IRSII=t

ARzY (LR)

AlxY(LI)

Y(LR)=Y (IR)
Y(L1)2Y(II)

Y(IR)=AR

Y(I1)=Al

N2zN/2

IF(L.LE,N2) GO TO 230
Lel=N2

N2®mN2/2

IF(N2,GE,2) GO TO 220
LzL+N2

CONTINUE

MAX=1

IF (MAX,GE.N) GO TO 400
ISTEPSMAX®2
AMAX=FLOAT (MAX)
AKz=1,0

DO 300 K31,MAX
AKEAK+1 .0
WT=PI#AISIGNXAK/AMAX
DO 310 I=K,N,ISTEP
L=1+MAX

Li=L+L

LRzl I=1

1I=1+1

IREII=1

CCoS=CoS(WT)
SSINESIN(WT)

AR=Y (LR)#*CCOS=Y (LI)2SSIN
AT=Y(LR)*SSIN+Y(LI)*CCOS
Y(LR)=Y(IR)=AR
Y(LI)=Y(I1)=Al
Y(IR)ZY (IR) +AR
Y(II)2Y(II)+AT
CONTINUE
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0548 300 CONTINUE

0549 MAX®ISTEP
05S0 GO TO 240
0551 400 IF(ISIGN,EQ,1) RETURN
0552 NM2EN®2
0553 DO 450 Imi,NM2
0554 Y(I)=2Y(I)/AN
0555 450 CONTINUE
0556 RETURN
- 0557 END
0558 €
0559 € (SUBROUTINE ASYME)wwemrswmsamene
0560 SUBROUTINE ASYME(XZ,XZT,W,SW,NSTEP,XMAX,XMIN,DX)
0561 DIMENSION W(1),SW(S)
0562 P1=3,141593
0563 PIa:PI/a.o
0564 X222 XZxw2
0565 X2T23XZTx%2
0S66 AZ3SORT(XZ2+4X2T2)
0567 CALL PHS11(XZ,XZT,TA)
0568 ARF=AZXCOS(P1/2,0~ABS(TA))
0569 BET=AZ*COS(PI/2,0+ABS(TA))
0570 IF(ABS(TA),6T,PI2) GO TO 400
0571 AMINZEBET
0572 AMPEARF
0573 AMAXZAZ
0574 . 60 TO 40y
0575 400 AMIN=wAZ
0576 AMP==ARF
0577 AMAXS=BET
0578 401 IF(AMAX BT XMAX) XMAX=AMAX
0579 IF(AMIN LT JXMIN) XMINZAMIN
0580 0DX=0,0001
0581 XMAX=XMAX+DDX
0582 XMINSXMIN=DDX
0583 DXS(XMAX=XMIN) /FLOAT(NSTEP=1)
0584 DU 30 I=1,NSTEP
0585 30 WCI)SDX*FLOAT(I=1)+XMIN
0586 00 85 I=1,NSTEP
0587 WI=W(I)
0588 Rl-PItSQR1(ABS(AZ**E-WI**Z))
0589 IF(R1 LT, 0,01) R1=20,01
0590 SW(I)=1./R1
0591 IF(WI,L,GTAMP) SW(I)=2,0%x8W(I)
0592 55 CONTINUE
0593 RETURN
© 0594 END
059s C
0596 C bl (SUBROUTINE PHSi])ewevwwwonsss
0597 SUBROUTINE PHS11(XZ,XZT,B)
0598 PI1=3,141593
0599 PI2zPI1+2,0
0600 PI12=PI1/2.0
0601 AR=XZ
0602 Al=XZT
0603 IF(ABS(AR) LT ,E=20) GO TO 30
0604 FAILO=AI/AR
0605 FAISATAN(FALO) .
0606 IF(FAI.LT,0,) 60 TO 40
0607 IF(AR,LT,0,) FAI=FAI=PI}

0608 60 T0 S0
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0609 40 IFCAR,LT.0,) FAISFATI+PIL
0610 GO0 T0 50

0611 30 IF(AI,GT,0,) FALIsPI42
0612 IF(AT.LT,0,) FAIz=PIl12
0613 50 BsFAl ’

0614 RETURN

0615 END

0616 ENDS
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TINTPL T200004 IS ON CR0O0002 USING 00005 BLKS R30033

0001 FTNG

0002 € d (SUBROUTINE INTPL)sevensnuancne
0003 SUBROUTINE INTPL(X0,Y0,NORG,X,Y,NDATA,DX)
0004 DIMENSION X0(1),Y0(1),X(1),Y(1)

0005 Ceese THIS SUBROUTINE INTERPOLATES DATA SET (X0,Y0) TO PRODUCE-
0006 C EQUIDISTANT DATA SET (X,Y) WITH ABSCISSA INCREMENT DX,
0007 Coeess DESCRIPTION OF PARAMETERS:

0008 C X0 ~we ORIGINAL ABSCISSA ARRAY

0009 C Yo ~e= ORIGINAL ORDINATE ARRAY

0010 C NORG === NUMBER OF ORIGINAL DATA

0011 C X wee INTERPOLATED ABSCISSA ARRAY

o0t2 C Y =we INTERPOLATED ORDINATE ARRAY

0013 C NDATA == NUMBER OF INTERPOLATED DATA .
0014 C 0x ewe EQUIDISTANT INCREMENT OF ABSCISSA
0015 C

0016 Y(1)EY0(Y)

0017 X(1)=X0(1)

0018 Jiz2

0019 SLOPE=(Y0(2)=Y0(1)3/(X0(2)=X0(1))

0020 VO 10 I=2,NDATA

0021 X€IY=X(I=1)+DX

0022 30 IF(X(1),67,X0¢JJ)) GO TO 20

0023 Y(I)=Y0(JJ=1)+SLOPEX(X(I)»X0(JJ=1))

0024 GO T0 10

0025 20 JJsJJ+1

0026 IF(JJLLEJNORG) GO TO 25

0027 Y(I)=0,0

0028 G0 T0 10

0029 25 SLOPE=(Y0(JJ)=Y0(JI=1))/(X0(JJ)=X0(JJ=1))
0030 60 TO 30

0031 10 CONTINUE

0032 RETURN

0033 END

0034 ENDS
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IIFFT  T=00004 IS8 ON CR00002 USING 00010 BLKS R=20084

0001 FTNG

0002 € - s (SUBROUTINE FfT)ewmecccenecvencse
0003 SUBROUTINE FFT(Y,DATA,N,ISIGN)

0004 DIMENSION Y(1),DATAC(Y)

0005 Caeeee THIS SUBROUTINE COMPUTES ONE~-DIMENSIONAL FOURIER OR INVERSE
0006 C FOURIER TRANSFORM BY FFT (FAST FOURIER TRANSFORM) ALGORITHM,
0007 Ceees DESCRIPTION OF PARAMETERSS

0008 C DATA(I) === ORIGINAL REAL TIME DOMAIN DATA,

0009 C N -=e NUMBER OF DATA POINTS (= A POWER OF 2),

0010 ¢ I1SIGN === CONTROL PARAMETER,

0011 C 18IGNz==1 FOR FOURIER TRANSFORM,

0012 € 1SIGN=+1 FOR INVERSE FOURIER TRANSFORM,

0013 C Y1) wew FOURIER COMPLEX COEFFICIENT (FREQUENCY DOMAIN)
0014 ¢ OR COMPLEX TIME SERIES (TIME DOMAIN),

001s € THIS ARRAY MUST BE IN THE ORDER OF

0016 C (REAL=1), (IMAG»1) o (REAL=2) ) (IMAG=2) rovsnsee
0017 Coeeee REMARKSS

0018 € WHEN ISIGN=+1, DATA(I) BECOMES DUMMY,

0019 C WHEN 1S1GN==1, PROGRAM AUTOMATICALLY TRANSFERS REAL TIME
0020 C DOMAIN DATA (DATA(I)) INTO COMPLEX ARRAY Y(I),

0021 C ARRAY SIZE REQUIREMENT wwe Y(2%N)7 DATA(N)

0022 C

0023 AN=FLOAT (N)

0024 AISIGNRFLOAT(ISIGN)

0025 PI=3,141593

0026 IFCISIGN,EQ,1) GO TO 10

0027 bD 100 I=1,N

0028 II=I+1

0029 IR=II=1

0030 YCUIR)I=DATA(L)

0031 Y(I1)=20,0

0032 100 CONTINUE

0033 10 L=1 .

0034 DO 200 I=1,N

0035 IF(I.GE,L) GO TO 210

0036 LisLel

0037 LRzLI=t

0038 I11=1+1

0039 IR=I1e1

0040 AR=Y (LR)

0041 AL=Y(LI)

0042 Y(LR)=Y (IR)

0043 Y(LI)=Y(1D)

0044 Y(IR)=AR

0045 Y(I1)=Al

0046 210 n2=N/2
0047 220 IF(L.LE,N2) 6D TO 230

0048 L=sL=N2
0049 N2=N2/2
0050 IF(N2,GE,2) GO TO 220

0051 230 L=L+N2
0052 200 CONTINUE

0053 MAX=1

0054 240 IF(MAX,GE.N) GG TO 400
0055 ISTEP=MAX %2

0056 AMAX=FLOAT(MAX)

00S7 AK==1,0

0058 DO 300 K=z=i,MAX

0059 AKz=AK+1,0
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0060 WTIPI*ATSIGNRAK ZAMAX
0061 00 310 .I=K,N,ISTEP

0062 Lz +MAX

0063 LizL+l

0064 LR=LIe1

0065 1I=1+1

0066 IR=I1e1

0067 CCOS=COS(WT)

0068 SSINSSIN(AT)

0069 ARZY (LRI *CCOS=Y (L) 2SSIN
0070 AI=Y (LRI *SSIN+Y(LI)*CCOS
0071 Y(LRIEY (IR)=AR

0072 Y(LI)=Y(11)=Al

0073 Y(IR,=Y(IR)4AR

0074 Y(ID)=Y(I1)4Al

00795 310 CONTINUE
0076 300 CONTINUE

0077 MAX=ISTEP

0078 60 T0 240

0079 400 IF(ISIGN.EQ,1) RETURN
0080 - NM2aN*2

0081 DO 450 I=1,NM2

0082 Y(I)=Y(I)/AN

0083 450 CONTINUE

0084 RETURN

0085 END

0086 ENDS

— 65 —
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IPHASE Tm00004 1S ON CRO0002 USING 00005 BLKS Ru=0041

0001 FTNG

0002 C cnen we(SUBROUTINE PHASE)wemscencsssnn
0003 SUBROUTINE PHASE(A,C,NDATA,B)

0004 Ceese THIS SUBROUTINE COMPUTES PHASE ANGLE B(1) OF FOURIER TRANSFORM
0005 € OF TIME MISTORY C(1), PRASE ANGLES RANGE BETWEEN =PI AND PI,
0006 Ceoes DESCRIPTION OF PARAMETERS:

0007 C AC1) === COMPLEX FOURIER COEFFICIENT,

0008 C C(I) === TIME SERIES FOR PHASE ANGLE CALC,(INPUT),

0009 C NDATA === NUMBER OF TIME SERIES DATA,

0010 ¢ NDATA MUST BE A POWER OF TWO FOR FFT COMPUTATION,
o011 € B(I) === CALCULATED PHASE ANGLE (OUTPUT),

0012 C

0013 DIMENSION A(1),B(1),C(1)

0014 CALL FFY(A,C,NDATA,=1)

0015 P11=3,141593

0016 PI2zP11%2,0

0017 PI1122P11/2.0

0018 DO 100 I=1,NDATA

0019 II=l+1

0020 IRzII=1

0021 ARZA (IR)

0022 AIzA(IL)

0023 IF(ABS(AR) LT.E=20) GO TO 30

0024 FATO=AI/AR

0025 FAISATANCFATO)

0026 IF(FAILLT,0,) GO TO 40

0027 . IF(ARLLT,0,) FALZFAI=PI1

0028 60 TO S0

0029. 40 IF(AR,LT,0,) FAISFAI4PI1

0030 G0 10 50

003§ 30 IF(AI.GT,0,) FAIzPI12

0032 IF(AILT.0.) FAL==PI12

0033 50 B(I)=FAI

0034 100 CONTINUE

0035 RETURN

0036 END

0037 END$
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ISPECT T=00004 IS ON CRO0002 USING 00009 BLKS R=20069

0001 FTNY .
0002 C . - (SUBROUTINE SPECT)weswwceswvecw
0003 SUBROUTINE SPECT(A,Y,NDATA,TT,MO0)

0004 DIMENSION A(1),Y(1)

0005 Caeeee THIS SUBROUTINE COMPUTES POWER SPECTRUM, FOURIER (AMPLITUDE)
0006 € SPECTRUM OR ABSOLUTE VALUE OF FOURIER'COMPLEX COEFFICIENT,
0007 Ceees DESCRIPTION OF PARAMETERS:

0008 € Y(I) === ORIGINAL TIME HISTORY,

0009 C NDATA =w»» NUMBER OF DATA IN Y(I),

0010 C 17 wme DURATION (PERIOD) OF TIME HISTORY (SEC),
0011 € NFOLD w== NYQUIST FOLDING NUMBER

0012 C A(1) === COMPUTED RESULT,

0013 C POWER OR FOURIER SPECTRUM, OR ABSOLUTE
0014 C VALUE OF FOURIER COMPLEX COEFFICIENT,
0015 € IF MO= 10, ACl)T POWER SPECTRUM FOR F (HZ),
0016 C = 11, A(I)® POWER SPECTRUM FOR W (RAD, SEC),
0017 C IF MO= 1, ACI)® FOURIER SPECTRUM

0018 C IF MO= 2, A(I)= ABS, VALUE OF COMPLEX FOURIER COEF,
0019 € FROM 1 YO NDATA

0020 C

0021 NFOLD=NDATA/2+1

0022 PI223,141593%2,0

0023 CALL FFY(A,Y,NDATA,=1)

0024 ND1=NDATA+1

0025 ND2=NDATA+2

0026 IF(M0,EQ,1) GO T0 SO

0027 IF(MO.EB,2) GO TO S5

0028 C

0029 Coees TO COMPUTE POWER SPECTRUM,

0030 ARTA(1)X%24A(2) #%2

0031 ARZARATT '

0032 AC1)=AR

0033 IF(MD,GT,10) A(1)SAR/PI2

0034 00 10 I=2,NFOLD=1

0035 I1=X+1

0036 IR=I1=1

0037 ARSACIR)Ix%x2+A(11)xx2

0038 ARSAR%2,0%TT

0039 A(I)=AR

0040 IF(MO,GT.10) A(I)=AR/PI2

0041 10 CONTINUE

0042 ARZA(NDLI*#24A(ND2) %%2

0043 ARZARXTT

0044 A(NFOLD)=AR )

0045 IF(MD,GT,10) A(NFOLD)=AR/PI2

0046 GO TO 60

0047 C

0048 Caoyoe TO COMPUTE FOURIER (AMPLITUDE) SPECTRUM,

0049 50 DO 40 I=1,NFOLD

0050 11=1+1

0051 IR=II=1

0052 ARSA(IR)I**2+A(T 1) %2

0053 ACI)I=TT*SORT(AR)

0054 40 CONTINUE

00SS G0 TO 60

0056 C

0057 Csess TO COMPUTE ABS, VALUE OF COMPLEX FOURIER COEFFICIENT,
0058 S5 DO 45 1=1,NFOLD
0059 II=I+]1
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0060 IReIl=1

0061 ARZA(IR) x22+¢A(11)x%2
0062 ACI)=8ORT (AR)

0063 45 CONTINUE

0064 C

0065 60 D0 20 I=NFOLD+1,NDATA
0066 1IsI=NFOLD

0067 INZNFOLD-II

0068 ACI)=ACIN)

0069 20 CONTINUE

0070 RETURN

0071 END

0072 ENDS
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ISTATC T=00004 I8 ON CR00002 USING 00005 BLKS R=0032

0001 FTNY

0002 € (SUBROUTINE STATC)wwemsscesses
0003 SUBROUTINE SYATC(Y;N EY,VAR,STDV,YMAX, YMIN}

0004 DIMENSION Y (1)

0005 Coees THIS SUBROUTINE COMPUTES BASIC STATISTICS ON DATA Y(I)

0006 C SUCH. AS OVERALL (TEMPORAL) MEAN, VARIANCE, STANDARD

9007 ¢ DEVIATION, MAXIMUM AND MINIMUM VALUES,

0008 Ceoee DESCRIPTION OF PARAMETERSE

0009 C Y(I) o=« ORIGINAL DATA ARRAY,
0010 C N »=« NUMBER OF DATA,

0011 € EY =we QVERALL (TEMPORAL) MEAN OF Y(I),
00t2 € VAR === VARIANCE OF Y(1),

0013 C $TOV e== STANDARD DEVIATION OF Y(I),
0014 C YMAX eee MAXIMUM VALUE IN Y(I),
0015 C YMIN e== MINIMUM VALUE IN Y(I),
00te C

0017 EY=0,0

0018 VAR=20,0

0019 YMAX=wE30Q

0020 YMIN=E3(Q

0021 b6 10 I=1,N

6022 . YIsY(ID)

0023 EYZEY+Y]

0024 IF(YI.GT,YMAX) YMAXsY]

0025 IFCYT LT YMINY YMIN=Y]

0026 10 CONTINUE

0027 EYSEY/FLOAT(N)

0028 DO 20 I=1,N

0029 YIz=zY(IY=EY

0030 VAREVAR+YI2Y]

0031 20 CONTINUE

0032 VAR= VAR/FLOAT(N'!)

0033 STOVE=SERT (VAR)

0034 RETURN

0035 END

0036 ENDS
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IKLBRT T200004 1S ON CR00002 USING 00005 BLKS Rz0035

0001 FTN4

0002 C o «(SUBROUTINE HLBRT )wwwsnmenesers
0003 SUBROUTINE HLBRT(A,X0,XHIL,N,MO)

0004 DIMENSION A(1),X0(1),XHIL(1) -

0005 Ceees THIS SUBROUTINE COMPUTES HILBERT TRANSFORM OF TIME MISTORY

0006 C X0(T) FOR SIMULATION OF DATA=BASED NONSTATIONARY RANDOM

0007 C PROCESSES,

0008 Coese DESCRIPTION OF PARAMETERS:

0009 C X0 wee ORIGINAL TIME HISTORY DATA (REAL ARRAY),
0010 C N wwe NUMBER OF DATA ON X0(1).

001t C A wew ARRAY FOR FFT COMPUTATION,

0012 € ARRAY. SIZE MUST BE 2N,

0013 C XHIL == HILBERT TRANSFORM OF X0(7),

0014 C MO eww CONTROL PARAMETER,

0015 C 1F M0O=Q ~ee FFT COMPUTATION ON X0(7) IS NEEDED,
0016 € IF MO=1 =we NO NEED ON FFT COMPUTATION ON XO0(T),
0017 C .

0018 1IF(MD,EQ,1) GO TO 10

0019 CALL FFT(A,X0,N,=1)

0020 10 NFOLD=N/2+1

0021 DO 100 I=NFOLD+1,N

0022 II=I+1

0023 IREII=}

0024 A(IRYz«A(IR)

002S ACID)=z«A(I])

0026 100 CONTINUE

0027 CALL FFT(A,XO0,Ns1)

0028 DO 200 I=1,N

0029 1I=1+1

0030 XHIL(I)=A(CII)

0031 200 CONTINUE

0032 ' RETURN

0033 END

0034 ENDS
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IJNORM T=00004 I8 ON CR00002 USING 00011 BLKS R=007S

0001 FTNG .
0002 € 5 (SUBROUTINE JNORM)wocowcneence
0003 SUBROUTINE JNORM(IX1,IY1,IX2,1Y2,8TDVL,8TDV2,AM1,CORRL,

0004 #RAN1,RAN2,MO,MDIM)

0005 Cewee THIS SUBROUTINE GENERATES EITHER UNIVARIATE OR JOINTLY

0006 C CORRELATED BIVARIATE GAUSSIAN RANDOM NUMBER,

0007 Coees DESCRIPTION OF PARAMETERSS

0008 C RAN1 =~ GENERATED GAUSSIAN RANDOM NUMBER WITH

0009 € MEAN AM1 AND STANDARD DEVIATION STDV1,

0010 € RAN2 e GENERATED THE OTHER GAUSSIAN RANDOM NUMBER

0011 € WITH STANDARD DEVIATION $TDV2, RAN2 IS

0012 C CORRELATED TO RAN1 THROUGH CORRELATION

0013 € COEFFICIENT CORRL, '

0014 C CORRL == CORRELATION COEFFICIENT BETWEEN RAN1 AND RAN2,
0015 C IF ABS(CORRL)=1 == RAN2ZCORRL*RAN1

0016 C IF CORRLZ(0 =wewese RAN1 AND RAN2 ARE INDEPENDENT,
0017 € MO  ew= CONTROL PARAMETER ON THE OUTPUT RANDOM NUMBERS,
0018 € IF MO > 0 ~= =PI< RANI,RAN2 < PI

0019 C IF MO < 0 == =INFINITY < RAN1,RAN2 < +INFINITY
0020 € MDIM =ee DIMENSION CONTROL PARAMETER, )
0021 € ' IF MDIMz1 == UNIVARIATE RANDOM NUMBER, IN THIS
0022 € CASE, ONLY RAN1 IS TO BE GENERATED,
0023 C IF MDIMm2 == CORRELATED BIVARIATE RANDOM NUMBER,
0024 E IX1,1Y1,1X2,1Y2 =« ENTRY FOR SUBROUTINE RANOU(CIX,IY,RAN)
0025

0026 IF(NDIM,EQ,0) NDIM=zt

0027 €

0028 Coess GENERATION OF FIRST GAUSSIAN RANDOM NUMBER RAN1,

0029 CALL GAUSSC(IX1,IY1,STDV1,AM1,RAN1)

0030 IF(MDIM,EQ.1) RETURN

0031 IF(ABS(CORRL) ,NE.1,0) GO TO S

0032 RAN2ZRANI*CORRL*STOV2/STDV1

0033 G0 TO 6

0034 C

0035 Ceeee GENERATION OF SECOND GAUSSIAN RANDOM NUMBER RAN2,

0036 5 AM2=CORRL*STDV2*RAN1/STHV1L

0037 C

0038 Ca.e. FOR THE CASE OF CORRL BEING VERY CLOSE TO UNITY,

0039 DELTAZ1,0-ABS (CORRL)

0040 IF(DELTA,GE,0,001) GO TO 7

0041 STOVESTOV2*SORT (2, 0*DELTA)

0042 60 TO 8 .

0043 7 STDV=STOV2%SGRT (1, 0-CORRL*CORRL)

0044 8 CALL GAUSS(IX2,1Y2,8TDV,AM2,RAN2)

0045 6 IF(MO,LT,0) RETURN

0046 C .

0047 C.e., REARRANGEMENT OF GENERATED GAUSSIAN RANDOM NUMBERS SO AS
0048 ¢ TO RANGE BETWEEN <PT AND PI,

0049 CALL REARR(RAN1)

0050 CALL REARR(RAN2)

0051 RETURN

0052 END

0053 C

oosa [ ey e “'(SUBROUTINE GAUSS)----.-“’-.-
0055 SUBROUTINE GAUSS(IX,IY,STDV,AMEAN,RAN)

0056 - Coee, THIS SUBROUTINE GENERATES A GAUSSIAN RANDOM NUMBER WITH
0057 C MEAN AMEAN AND STANDARD DEVIATION STDV,

0058 C

0059 A20,0
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0060
0061

0062,

0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085

10
C
c
c.'.'
c
c
c
20
10
30
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PO 10 I®m1,12

CALL RANDUCIX,1Y,Y)
AmA+Y

RANS{A=6,0) *STDVSAMEAN
RETURN

END

Lt (SUSBROUTINE REARR)ewvesnsswese
SUBROUTINE REARR(RAN)

THIS SUBROUTINE! REPLACE RAN 80 AS TO RANGE BETWEEN Pl

AND PI WITH THE CONSIDERATION OF RAN BEING A PERIODIC

FUNCTION OF PERIOD 2#PI,

PI=3,141593

PIMzs=PI

PI2%2,0%xP]

1F (RAN,LT,0,0) 60 TO 10
IF(RAN,LE,PI) 6O TO 30

RANZRAN®PI2

60 10 20

1F (RAN,GE.PIM) GO TO 30
RANERAN+PI2

GO 10 10

RETURN

END

ENDS
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IARNGE T=00004 18 ON CR00002 USING 00011 BLKS R=2007S

0001 FTN4

0002 € (SUBROUTINE ARNGE)wwewsscssvnsee
0003 SUBROUTINE ARNGE(Y,N,MO,MJD)

0004 DIMENSION Y (1)

0005 Ceees THIS SUBROUTINE ARRANGES ARRAY DATA Y(I) SYMMETRICALLY

0006 C YO PRODUCE MIRROR IMAGE AROUND ORIGIN OR AROUND NFOLD(=N/2+1),

0007 Cesss DESCRIPTION OF PARAMETERS:

0008 C Y ws INPUT ARRAY TO BE ARRANGED SYMMETRICALLY
0009 C AT LEAST NFOLD DATA MUST BE DEFINED

0010 C BEFORE CALLING,

0011 € Y COULD BE EATHER REAL OR COMPLEX,

0012 € COMPLEX DATA SHOULD BE IN ORDER OF

0013 € (REAL1), (IMAG1), (REALZ) »(IMAG2) ruue

0014 C N =« ARRAY SIZE OF Y

0015 C MJD e= CLASSIFICATION PARAMETER OF DATA Y

0016 C IF MJD»0, FOR REAL DATA ONLY

0017 € MJD<0, FOR COMPLEX DATA

0018 C FOR COMPLEX DATA, ONLY MIRROR SYMMETRY
0019 C AROUND NFOLD IS CONSIDERED,

0020 C FOR N > NFOLD, SIGN OF IMAGINARY

0021 € PART 18 REVERSED,

0022 € "MO® SHALL BE DISREGARDED IN THIS CASE,
0023 € MO == CONTROL PARAMETER FOR ARRANGEMENT

0024 C IF MOz 10, SYMMETRY ARGUND ORIGIN WITH SAME SIGN
0025 € z«10, SYMMETRY AROUND ORIGIN WITH REVERSE SIGN
0026 C IF MO3 11, SYMMETRY AROUND NFOLD WITH SAME SIGN
0027 C z=11, SYMMETRY AROUND NFOLD WITH REVERSED SIGN
0028 C '

0029 Ni=N+l

0030 N2EN+2

0031 ND2=N/2

0032 NFOLD=ND2+41

0033 NFOLD1=NFOLD+1

0034 IF(MJD,LT,0) GO TO S50

0035 C P -
0036 Cosee FOR REAL DATA ARRAY ONLY
0037 Coeee SYMMETRY AROUND NFOLD WITH SAME SIGN

0038 IF(1ABS(M0).EQ,10) 6O TO 10
0039 DO 100 I=NFOLDE,NI

0040 INSI=NFOLD

0041 INRENFOLO®IN

0042 Y(I)=Y(INR)

0043 C

0044 Cyeee SYMMETRY AROUND NFOLD WITH REVERSED SIGN
0045 IF(MOLEQ,=11) Y(I)==Y(INR)
0046 100 CONTINUE

0047 RETURN

0048 C -
0049 Coeees SYMMETRY AROUND ORIGIN WITH SAME SIGN
00S90 .10 YNFOLD=Y(NFOLD)

0051 DO 200 I=1,ND2

0052 IP=1+ND2

0053 Y(IP)=Y(I)

0054 200 CONTINUE

0055 Y(N1)SYNFOLD

0056 Do 205 I=1,ND2

0057 IN=N2e=]

0058 Y(I)=Y(IN)

0059 C
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0060 Coeese SYMMETRY AROUND ORIGIN WITH REVERSED SIGN

0064 IF(MO,EQ,*10) Y(I)®=Y(IN)
0062 205 CONTINUE

0063 RETURN

0064 C -

0065 C.ose FOR COMPLEX DATA ARRAY
0066 50 NFOLDUTAANFOLD

0067 © DO'300 IXNFOLDI,N

0068 11w+l

0069 IRSIIwg

0070 INIZNFOLD4eI]

0071 INREINIw}

0072 YCIR)=Y(INR)

0073 Y(II)=eY (INI)

0074 300 CONVINUE

0075 RETURN

0076 END

0077 ENDS
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ISTUKO T=00004 IS ON CR0O0002 USING 00019 BLKS Rz0106

0001 FTN4

0002 SUBROUTINE STUKO(X,Y,NPT,NX,XMIN,XMAX,NY,YMIN, YMAX,

0003 ®  NP,MO,IP,LU,JDCXY, MINXO,MAXX0,MINYO,MAXYO)

0004 DIMENSION X(1),Y(1),NAME(3),NA(20),AA(S)

0005 EQUIVALENCE (AA,NA(C11))

0006 C :

0007 Coess THIS SUBROUTINE IS USED TO PLOT Y(I)eX(I) RELATIONSHIP
0008 IN ANY LOCATION AND SIZE AS DESIRED ON A SHEET,

0009 € THIS IS A MULTIFUNCTIONAL SUBROUTINE,

0010 € .

0011 Caese DATE 06/27/1978

0012 Ceeeo BY DR, H, ISHIKAWA AND D, LI, COLUMBIA UNIVERSITY,

0013 € B

0014 Couee DESCRIPTION OF PARAMETERSS

0018 C X == COORDINATE ARRAY,

0016 C Y == ABSCISSA ARRAY,

0017 ¢ NPT we NUMBER OF POINTS TO BE PLOTTED,

0018 € YMAX we MAXIMUM VALUE ON Y~=AXIS,

0019 C YMIN «e MINIMUM VALUE ON Y«AXIS,

0020 C YMIN AND YMAX ARE EITHER SUPPLIED BY USER

0021 € OR SEARCHED BY THE PROGRAM (SEE ALSO NY),

0022 € NY =+ CONTROL CODE ON YMAX AND YMIN,

0023 € IF NY> 0 === USER SUPPLY FOR YMAX, YMIN,

0024 C NYz 0 ~e= DEFAULT OPTION,

0025 C NY€ ( =e= RETURN TO THE MAIN PROGRAM,

0026 C PROGRAM SEARCHES YMAX AND YMIN,
0027 C XMAX e« MAXIMUM ORDINATE VALUE ON X=AXIS,.

0028 C XMIN == MINIMUM ORDINATE VALUE ON X~AXIS,

0029 ¢ X«AXIS IS BOUNDED FROM XMIN TO XMAX,

0030 C NX == CONTROL CODE ON XMIN AND XMAX,

0031 C IF NX® 0 === PROGRAM SETS AUTOMATICALLY

0032 C XMINZX (1) AND XMAX=2X(N),

0033 C NX> (0 =e= USER SUPPLY FOR XMIN AND XMAX,
0034 € NX< 0 == ACCORDING TO THE USER SUPPLIED
0035 C XMIN. AND XMAX, PROGRAM AUTOMATICALLY
0036 C COMPUTES ORDINATE ARRAY X(I) WITH
0037 € DXz (XMAX=XMIN) /N,

0038 C NP e~ CONTROL CODE ON NO, OF FRAMES OR FIGURES,

0039 € THIS CONSISTS OF S DIGITS '(IJKLM) AS FOLLOWS,
0040 C I (SNDIM) == NO, OF COLUMNS (UP TO 2),

0041 C JK (sNP1) == NO, OF FRAMES OR GRAPHS IN LEFY COLUMN,
0042 C LM (sNP2) =« NO. OF FRAMES OR GRAPHS IN RIGHT COLUMN,
0043 C NPTTLENP1+4NP2 == TOTAL NO, OF GRAPHS TO BE DRAWN,
0044 C DEFAULT OPTION «= IF ONE COLUMN, NP CAN BE ONLY
0045 C TWO DIGITS (LM). IN THIS CASE,
0046 " C NPTTL=(LM),

0047 € MO =~ CONTROL CODE ON THE wAY OF PLOTTING NP GRAPHS,
0048 € IF MOz 0 == NPTTL PLOTS ON ONE FRAME,

0049 C MO | e== NPTTL PLOTS ON NPTTL FRAMES,

0050 C- WITH NFTTL LABELS.

0051 C MOzw] =we NPTTL PLDOTS ON NPTTL FRAMES,

0052 C WITH ONLY ONE LABEL,

0053 C JOCXY == LABEL DIGITS CONTROL CODE ON X= AND Y=AXIS,
0054 € : THIS CONSISTS OF 3 DIGITS (1JK) AS FOLLOwS,
0055 C I == LABEL CONTROL COOE, ’

0056 ¢ IF I= ¢ «« LABEL IS PRINTED OUT,

0057 € IF OTHERWISE == NO LABEL IS PRINTED OUT,
0058 C J == NO, OF DECIMAL POINTS ON XeAXIS,

0059 C FORMAT NOYATION we F7,1 (I20p1)00er5)



— 76 — Vol.52 No.5 480
0060 C K = NO, OF DECIMAL POINTS ON Y=AXIS,

0061 C MINXO,MAXX0,MINYO,MAXYO

0062 C we PARAMETER TO DEFINE THE LOCATION OF THE FIGURE.
0063 C POSSIBLE. LOCATION OF XwAXIX w=ew 1 TO 1024,
0064 C POSSIBLE LOCATION OF Yw=AX1S <=»= 1 TO 780,
0065 C DEFAULT VALUES: MINXOZ 40 == MAXX0®1000
0066 C MINYO= S0 == MAXYOZ 750
0067 C Ly we TEXTRONIX TERMINAL LOGICAL UNIT NUMBER,
0068 C IP «= FRAME NUMBER ON THE PICTURE OR

0069 C GRAPH LINE NUMBER ON THE PICTURE FRAME,
0070 C FIRST TIME CALL IP=1, LAST TIME CALL IP=NPTTL,
0071 € .

0072 DATA NAME/2HCH,2HIE,2H

0073 NDIM=ENP /10000

0074 NP1ZNP/100=100xNDIM

0075 NP2sNP=100%NP1=10000&NDIM

0076 NPTTLENP1 NP2

0077 IF(NDIM,6T.1) GO YO S

0078 IF (NP1,EQ.0) NPiaNP2

0079 IF(NP1,EQ,0) NP1al

0080 NPTTLBNPY

0081 5 IF(NPTTLLLE.0) NPTTL=1 )

0082 IF(IP.,EG.1) CALL EXEC(U,NPTTL,ISTRK,IDISC,ISECT)
0083 NSTRK=ZISTRK+IPe=1

0084 NAC1)ENPY

0085 NAC2)=NX

0086 NA(3)=NY

0087 NA(4)=MO

0088 NA{5)SJIDCXY

0089 NA(6)SMINXO

0090 NA(7IZMAXXO

0091 NA(B)=MINYO

0092 . NAC9)ZMAXYO

0093 AAC1)SXMIN

0094 AA(2)=XMAX

0095 AA(3)SYMIN

0096 AA(4)SYMAX

0097 NPT2224NPT

0098 CALL EXEC (2,1028,NA,20,NSTRK,0)

0099 CALL EXEC (2,1028,Y,NPT2,NSTRK,1)

0100 IF (NX (LT, 0) GO TO 100

0101 CALL EXEC (2,102B,X,NPT2,NSTRK,24}

0102 100 IF (IP LLT, NPTTL) GO YO 200

0103 CALL EXEC (9,NAME,ISTRK,IDISC,ISECT,LU,NP)

0104 CALL EXEC (S5,=1)

0105 200 RETURN

0106 END

0107 ENDS
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IYOKO 7200004 IS ON CR00002 USING 00045 BLKS R=0315

0001 FTNG

0002 © SUBROUTINE YOKOC(X,Y,N,NX,XMIN,XMAX,NY,YMIN, YMAX,

0003 * NP,MO,JDCXY,MINXO,MAXX0,MINYO,MAXYO)

0004 DIMENSION X{(1),Y(1)

0005 C

0006 Coeee THIS SUBROUTINE IS USED TO PLOT Y(I)=X(I) RELATIONSHIP
0007 C IN ANY LOCATION AND SIZE AS DESIRED ON A SHEET,

0008 C THIS IS A MULTI-FUNCTIONAL SUBROUTINE,

0009 C

0010 Cooes DATE 0672771978

0011 Ceess BY DR, H, ISHIKAWA AND D, LI, COLUMBIA UNIVERSITY,
00t2 €

0013 Ceseo DESCRIPTION OF PARAMETERS:

0014 C ~= COORDINATE ARRAY,

0015 C v = ABSCISSA ARRAY,

0016 € N -= NUMBER OF POINTS 70 BE PLOTTED.,

0017 ¢ YMAX == MAXIMUM VALUE ON Y~AXIS,

0018 € YMIN == MINIMUM VALUE ON YwAXIS,

0019 € YMIN AND YMAX ARE EITHER SUPPLIED BY USER

0020 € OR SEARCHED BY THE PROGRAM (SEE ALSO NY),

0021 C NY = CONTROL CODE ON YMAX AND YMIN,

0022 € IF NY® § === USER SUPPLY FOR YMAX, YMIN,

0023 C NY= 0 ee= DEFAULT OPTION, -
0024 ¢ PROGRAM SEARCHES YMAX AND YMIN,

0025 C XMAX == MAXIMUM ORDINATE VALUE ON X=AX1S.

0026 C XMIN =e MINIMUM ORDINATE VALUE ON X=AXIS,

0027 C X=AXIS IS BOUNDED FROM XMIN TO XMAX,

0028 ¢ NX «= CONTROL CODE ON XMIN AND XMAX,

0029 C IF NX3 0 === PROGRAM SETS AUTOMATICALLY

0030 C XMINZX (1) AND XMAX=X(N).

0031 € NX= | mee USER SUPPLY FOR XMIN AND XMAX,

0032 C NXZe] === ACCORDING TQ THE USER SUPPLIED

0033 € XMIN AND XMAX, PROGRAM AUTOMATICALLY
0034 C COMPUTES ORDINATE ARRAY X(I) WITH
0035 € DX= (XMAX=XMIN) /N,

0036 € NP -« CONTROL CODE ON NO, OF FRAMES OR FIGURES,

0037 € THIS CONSISTS OF 5 DIGITS (IJKLM) AS FOLLOWS,
0038 C 1 (=NDIM) == NO, OF COLUMNS (UP TO 2),

0039 C JK (=NP1) == NO, OF FRAMES OR GRAPHS IN LEFT COLUMN,
0040 C LM (2NP2) == NO, OF FRAMES OR GRAPHS IN RIGHT COLUMN,
0041 € NPTTLINP14¢NP2 == TOTAL NO, OF GRAPHS TO BE DRAWN,
0042 C DEFAULT OPTION <= IF ONE COLUMN, NP CAN BE ONLY
0043 C TWO OIGITS (LM)., IN THIS CASE,
0044 C NPTTLE(LM) .

0045 C MO -~ CONTROL CODE ON THE WAY OF PLOTTING NP GRAPHS,
0046 C IF MOz 0 wee NPTTL PLOTS ON ONE FRAME,

0047 € MOz { === NPTTL PLUTS ON NPTTL FRAMES,

0048 C WITH NPTIL LABELS,

0049 C O==i =w= NPTTL PLOTS ON NPTTL FRAMES,

0050 C WITH ONLY ONE LABEL.,

005t C JOCXY == LABEL DIGITS CONTROL CODE DN X= AND Y=AXIS.

0052 € THIS CONSISTS OF 3 DIGITS (IJK) AS FOLLOWS,

0053 C 1 == LABEL CONTROL CODE,

0054 € IF I= 0 -e LABEL IS PRINTED OUT,

0055 € IF OTHERWISE == NO LABEL IS PRINTED OUT,
0056 C J == NO, OF DECIMAL POINTS ON X-AXIS,

0057 € FORMAT NOTATION =w F7,J (JZ0,1,0ees5)

0058 € -~ NO, OF DECIMAL POINTS ON YeAXIS,

0059 C MINXO, MAxxo MINYO,MAXYO
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e PARAMETER TO DEFINE THE LOCATION OF THE FIGURE,
POSSIBLE LOCATION OF X=AXIX ewe § TO 1024,
POSSIBLE LOCATION OF YeAXIS === { YO 780,
DEFAULT VALUES: MINXO= 10 == MAXX031020

MINYO= 40 == MAXYOZ 750
we TEXTRONIX TERMINAL LOGICAL UNIT NUMBER,
IPLOT e FRAME NUMBER ON THE PICTURE OR

GRAPH LINE NUMBER ON THE PICTURE FRAME.

DATA IPLOT/Y/

DATA IPLTI/L/

TO SET UP APPROPRIATE VALUE FOR CONTROL,
IF (LU oNE, 7) Lu=mt
NDIMaNP/10000
NP1=NP/100=NDIMR100
NP2ENPw100xNP1=10000ANDIM
NPYTLINPL+NP2
IF(NDIM,6T.1) 60 YO 5
NDIM=]

IF(NP1,EQ,0) NPi=NP2
IF(NP1.EQ,0) NPixl
NPTTLINPL

IF(NPTTLL.LE,0) NPTTL=1
JDC=JOCXY/100
JOCX2JOCXY/10+102JDC
JDCYRJDCXYw10XxJDCX*100%JDC

TEST IF IT 1S THE 1ST GRAPH ON THE SAME PICTURE,IF NOT
GO TO PLOT DATA IMMEDIATELY
IFCIPLOTJNEL.1) 60 TO 190
CALL INITT(960)

IF(MO ,NE, 0) GO TO 14
IF(IPLT1,NE.1) 60 TO 85
IF(NY,6T,0) GO TO 20
YMAX==1,0£20

YMINS1,0E420

0O 15 I=1,N :
IFCY(I),6Y,YMAX) YMAX=2Y(I)
TF(Y (1) LT YMIN) YMINSY(I)
CONTINUE

IF(YMIN .GE, 0, oOR. YMAX (LE, 0,) GO TO 20
IF(YMAX,GT,ABS(YMIN)) YMINZeYMAX
YMAX=ABS(YMIN)

IF (NX  NE, 0) 6O TO 25

XMINzX (1)

XMAX=X (N)

DXs (XMAX=XMIN) /10,

DEX= (XMAX=XMIN) /FLOAT (N=})}

DYs(YMAX=YMIN) /10, ’

IF (MAXXOJNE,O (AND, MAXYO,NE,0) GO TO 27
MINXO=40

MAXX 021000

MINYO=50

MAXY 02750

MLNGX:(MAXXO-MINXO)/NDIM

MLNGYZMAXYO=MINYO

NLR=}

NDIV=NP1

IF(IPLOT,LE.NP1) GO TO 28

NLR=2

NDIVENPR
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0121 28 IF(MO,EQ.0) NDIV=El
0122 MCHRXZ13

0123 MCHRY=20

0124 MSEG=S

0125 MFRMT=7

0126 MSPCXF = (MFRMT +1) #MCHRX

0127 MSPCXLZ (MFRMT =4 ) kMCHRX

0128 MLINEI=1

0129 MLINE2=S

0130 MLINEYZMLINE2

0131 IF(MO ,GT, ¢) 6O TO 10

0132 IF(NDIV ,6T. 3) G0 TO i1

6133 MLINE1=2

0134 11 MLINEYZMLINEL

0135 C MLNGYZMAXYO=MINYQ=(MLINE2-MLINEL)

0136 10 MSPCYF=MLINEY#MCHRY

0137 MSPCYL%0

0138 MDELTYSMUNGY/NDIV

0139 MINXEMINXO+(NLR=1) *MLNGX

0140 MAXXSMINX+MLNGX

0141 MAXYSMAXYOw (IPLT1e1)*MDELTY

0142 MINYSMAXYeMDELTY

0143 CALL TWIND(MINX,MAXX,MINY,MAXY)

0144 XINCR= (XMAX=XMIN) /FLOAT (MLNGX=MSPCXF »MSPCXL)
0145 XFSTEXMIN®X INCRAMSPCXF

0146 XLSTEZXMAX+XINCRAMSPCXL

0147 YINCR= (YMAX=YMIN) /FLOAT (MDELTY=MSPCYFeMSPCYL)
0148 YEST=YMIN=YINCR*MSPCYF

0149 IF(MD,LT.0 LAND, NDIV.6T,3) YFST=YMIN«1,5xYINCR*MSPCYF
0150 YLST=YMAX+YINCR&MSPCYL

0151 YSEG=YINCRAMSEG

0152 XSEGZXINCRAMSEG

0153 CALL DWIND (XFST,XLST,YFST,YLST)

0154 CALL MOVEA (XMIN,YMAX)

0155 CALL DRAWA (XMIN,YMIN)

0156 CALL DRAWA (XMAX,YMIN)

0157 CALL DRAWA (XMAX,YMAX)

0158 CALL ORAWA (XMIN,YMAX) :
0159 IF (YMIN .GE. 0, .OR, YMAX ,LE. 0,) GO TO S9
0160 CALL MOVEA (XMIN,0,)

0161 CALL DRAWA (XMAX,0,)

0162 59 IF(1SSW(10),6E.,0) 60 TO 60

0163 CALL MOVEA(O,.,YMIN)

0164 CALL DRAWA(O,,YMAX)

0165 € DRAW TIC MARKS ON X~AXIS

0166 60 DO 30 I=1,9

0167 30 CALL SEGMT (0,1,XMIN+IADX,YMIN4YSEG)

0168 C DRAW TIC MARKS ON Y~AXIS

0169 DO 40 I=1,9

0170 80 CALL SEGMT (1,1,XMIN+XSEG,YMIN+I*DY)

0171 € LABEL X AXES

0172 IF(JDC,NE.O) GO TO 85

0173 SDY=1,5%YINCRAMCHRY

0174 IF (MO ,6T, 0 ,OR, NDIV .EQ, 1) GO TO 150
0175 IF (IPLT1 . NE, NDIV) GO TO 82

0176 150 PO 70 I=1,6

0177 XX=XMIN4FLOAT (1=1)%2,0%DX

0178 XXDEXX=XTNCR*FLOAT (MCHRX) % (FLOAT (MFRMT)/2,0=FLOAT(JDCX+=3))
0179 IFCISSW(11),6€,0) GO TO 400 :

0180 . CALL MOVEA(XX,YMIN)

0181 CALL DRAWA(XX,YMAX)
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CALL MOVEA (XXD,YMIN«SDY)
CALL ANMOD
CALL JWRTE (JDCX,XX,LU)

‘CONTINUE

IF(MOLEQ,0 (OR, NDIV.,E@,1) G0 Y0 131
IF (ABS(YMIN) LEQ, ABS(YMAX)) 60 7O 132
WRITE S LABELS IF YMAX AND YMIN ARE NOT EGQUAL.
IF NDIV > 4 wwe WRITE 3 LABELS FOR EASY DISPLAY,
IF(NDIV LGT, 4) 60 TOo 132
DD 140 I®1,6
YY=YMIN4FLOAT(I=1)%2,%DY
YYD=YY=YINCRAFLOAT (MCHRY) /2,0
JF(ISSW(12).6E,0) GO TO 410
CALL MOVEA(XMIN,YY)
CALL DRAWA(XMAX,YY)
CALL MOVEA(XFST,YYD)
CALL ANMODD
CALL JWRTE(JIDCY,YY,LU)
CONTINUE R—
GO TO 85
WRITE 3 LABELS IF YMAX=z=YMIN
HOWEVER, WHEN ONLY ONE FRAME, WRITE 11 LABELS,
IF(MO.EG.0 oOR, NDIV,ER.1) GO TO 131
DO 80 I=1,3
YYSYMING (I=1)*5ADY
YYD=YY*YINCRAFLOAT(MCHRY) /2,0
CALL MOVEA (XFST,YYD)
CALL ANMOD
CALL JWRTE(JIDCY,YY,LU)
CONTINUE
G0 TO &S
WRITE 11 LABELS,
DO 81 I=1,11
YSYMIN$(I=1)*DY
YYD=YYeYINCRAFLOAT (MCHRY)/ 2.0
IFC(188SW(12).6E,0) GO TO 420
CALL MOVFA(XMIN,YY)
CALL DRAWA(XMAX,YY)
CALL MOVEA(XFST,YYD)
CALL ANMBD
CALL JWRTE(JOCY,YY,LU)
CONTINUE
DRAW VECTORS BETWEEN TIME POINTS
IF (NX ,6E, 0) GO TO 100,
CALL MOVEA(XMIN,Y (1))
XM=XMIN=DEX
DO 50 I=1,N
XMIDX=XM+1xDEX
CALL DRAWA (XMIDX,Y(I))
CONTINUE
60 TO 110 .
CALL MOVEA(X(1),Y(1))
DU 120 I=2,N .
TIF(X(1),LT, XMIN ,OR, Y(I),LT,YMIN) GO TO 121
TF(X(I),GT.XMAX ,OR, Y(I).GT,YMAX) GO TO 121
CALL DRAWA(X(I),Y(I})
6U TO 120
DIVXS(X(I)=X(I=1))/10,0
PIVYS(Y(I)wY(I=1})/10,0
00 122 J=1,10
DXJEX(1=1)+DIVX*FLOAT(J)
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0243

0244

0245

0246

0247

0248 123
0249 122
0250 120
0251 110
0252

0253

0254

0255

0256

0257

0258

0259

0260

0261 €
0262 Ceose
0263 C
0264

0265

0266

0267

0268

0269 10
0270

0271

0272

0273

0274 100
0275 104
0276 102
0277 103
0278 104
0279 105
0280
0281
0282
0283
0284
0285
0286
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0288
0289
0290
0291
0292
0293
0294
0295
0296
0297
0298&-
0299
0300 C
0301
0302
0303

OOO00O000

O U B W

DYJEY(I=1)+DIVYAFLOAT(J)

IF(DXJ LT XMIN ,OR, DYJ,LT,YMIN) GO TO 123
IF (DXJ .GV XMAX LOR, DYJ,6T,YMAX) GO TO 123
CALL DRAWA(DXJ,DYJ)

GO0 TO 122

CALL MOVEA(DXJ,DYJ)

CONTINUE

CONTINUE

CONTINUE

CALL FINIT (0,767)

IF (IPLOT LEQ, NPTTL) IPLT1=0

IF (IPLOT LE@, NPTTL) IPLOT=0
IPLOT=IPLOT+]

IF(NDIM,EQR,2 JAND, IPLT1,EG.NP1) IPLT1=0
IPLT1=IPLT1+1

RETURN

END

SUBROUTINE JWRTE(JDCXY,XY,LU)

70 SELECT NUMBER OF DIGITS BELOW DECIMAL POINT,

ILz2He

IF(JDCXY,NELO0) GO TO 10

IXYSIFIX(XY)

WRITE(LU,100) IXY,IL

RETURN

IF(JDCXYEQ,1) WRITE(LU,101) XY,IL

IF(JDCXYEG.2) WRITE(LU,102) XY,IL

IF(JDCXYEG,3) WRITE(LU,103) XY,IL

IF(JOCXY EQ,4) WRITE(LU,104) XY,IL

IF(JOCXYLEQ,5) WRITE(LU,105) XY,IL

FORMAT (I7,A1)

FORMAT(F7,1,A1)

FORMAT(F7.,2,A1)

FORMAT(F7,3,A1)

FORMAT (F7.4,A1)

FORMAT(F7,5,A1)

RETURN

END ]

SUBROUTINE SEGMT (NDIR,NSIZE,X,Y)

COMMON LARY (20) ,TMINVX, TMINVY, TMAXVX, TMAXVY,TREALX,TREALY,
TIMAGX,TIMAGY, TRCOSF, TRSINF,TRSCAL ,TRFACX,TRFACY,TRPAR1,
TRPAR2,TRPAR3, TRPARY, TRPARS, TRPARG,KMOFLG(8) ,KPAD2,
KBAUDR ,KGNFLG,KGRAFL yKHOMEY ,KKMODE yKHORSZ yKVERSZ ,KTBLSZ,
KSIZEF,KLMRGN,KRMRGN,KFACTR,KTERM.KLINE,KZAXIS,KBEAMX:
KBEAMY,KMOVEF,KPCHAR(S).KDASHT,KMINSX,KMINSY,KMAXSX.
KMAXSY,KEYCON,KINLFT,KOTLFT,KUNIT

THIS ROUTINE WILL DRAW TIC MARK AT LOCATION (X,Y),
(X,Y) BEING VIRTUAL CO=ORDINATES ON SCREEN

NOIR wee O DRAW VERTICAL TIC MARK

w== | DRAW HORIZONTAL TIC MARK
NS1ZE === 1 SIZE OF 10 RASTER UNITS
-=-e 2 SIZE OF 20 RASTER UNITS

CONVERT TO SCREEN CO~URDINATES

CALL LVLCH

CALL V28T (1,X,Y,IX, 1Y)

SKIP IF POINT COMPLETELY OUTSIDE WINDOW
IF(KGNFLG.EQ.1) GO TO 60

CALL VECMD

1IF (NDIR,EQ,1) 6O TO 30



— 82 — Vol.52 No.5 486

0304 CALL XYCNT (IX,IV*NSIZE*S)
0305 GUTO 40

0306 30 GALL XYCNT (IX=NSIZE#5,I1Y)
0307 40 IF (KKMODE (NE,1) CALL VECMD
0308 IF (KMOVEF ,EQ,1) CALL XYCNT(KBEAMX;KBEAMY)
0309 IF(NBIR,EQ,1) 60 TO S0
0310 CALL XYCNT (IX,1Y+NSIZE*S)
0311 GO TO 60

0312 50 CALL XYCNT C(IX+NSIZE*S,IY)
0313 60 RETURN

0314 END

0315 ENDS
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0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018

0019

0020
0021
0022
0023
0024
0025
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0028
0029
0430
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059

FTNY

OO0 O000 O

[z X 2]
* o
. s
.
e

PROGRAM CHIE,3,10

DIMENSION X(1400),Y(1400),NAC20) ,AAC5) ,IPARN(S)

COMMON LARY(100)

EGUIVALENCE (AA,NACL1)), (X,Y(1401))

EQUIVALENCE (AA,NAC11))

THIS PROGRAM SCHEDULED BY SUBROUTINE STUKO,

THE MAXIMUM DATA POINT TO BE PLOTED IS 1400 POINTS,

WHEN NX = =1 MAXIMUM NPT22800 POINTS FOR Y ARRAY ONLY,

PARAMETER TEANSFER FROM SUBROUTINE CHIE AS FOLLOW

ISTRK = STARTING DISC TRACK FOR DATA STORAGE,

IDISC = DISC LU NUMBER,

ISECT = NUMBER OF SECTOR FOR ONE TRACK,

LU = LOGIC NUMBER FOR TEKTRONIX TERMINAL,

NP« CONSISTS OF S DIGITS (IJKLM) AS FOLLOWS,
1 (ZNDIM) == NO, OF COLUMNS (UP TO 2).
JK (SNP1) = NO, OF FRAMES OR GRAPHS IN LEFT COLUMN,
LM (2NP2) e NO, OF FRAMES OR GRAPMS IN RIGHT COLUMN,
NPTTLENP1+NP2 = TOTAL N0, OF GRAPHS TO BE DRAWN,

DATE 06/26/1978
8Y DRy H, ISHIKAWA AND D, LI, COLUMBIA UNIVERSITY,

CALL RMPAR(IPARM)
ISTRK=IPARM(1)
1IDISC=IPARM(2)
ISECT=IPARM(3)

LU . =IPARM(4)

NP IPARM(S)
NDIMz=NP/10000
NPLIZNP/100=100%NDIM
NP2ENP«100*NP1=10000xNDIM
NPTTLZNPI+NP2
IF(NDIM,GT.1) GO TO S
IF(NP1,EQ,0) NP1zNP2
IF(NP1,EQ.0) NPI=)
NPTTL=NPY

IF(NPTTL.LELO0) NPTTLSL

DO 200 IPLOT=1,NPTTL
NSTRKZISTRK+IPLOT»1

CALL EXEC (1,1028,NA,20,NSTRK,0)
NPT=NACL)

NXENA(2)

NYZNA(3)

MOSNA(4)

JDCXY=NA(S)

MINXORNA(G)

MAXXO=NA(T)

MINYQ=NA(S)

MAXYO=NA(9)

XMINSAA(1)

XMAXSAA(2)

YMINEAA(3)

YMAXZAA (L)

NPT2=24NPT

CALL EXEC €1,1028,Y,NPT2,NSTRK,{)
1F (NX LT, 0) GO TO 100
CALL EXEC (1,1028,X,NPT2,NSTRK,24)

100 CALL YOKO(X,Y,NPT,NX,XMIN,XMAX,NY,YMIN, YMAX,
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0060 ® NP;M,Q:JDCXY.MINXO;MAXXO;MINVO,MAXYO)
0061 200 CONTINUE

0062 CALL EXEC (6)

0063 END

0064 ENDS
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TTYLE V¥®00004 I8 ON CR0O0002 USING 00111 BLKS Rz0800

000t FTN4 /.

0002 SUBROUTINE LVLCH

0003 COMMON LARY (20) , TMINVX, TMINVY, TMAXVX, TMAXVY,TREALX,TREALY.
0004 1 TIMAGX,TIMAGY,TRCOSF,TRSINF,TRSCAL,TRFACX,TRFACY,TRPARY,
0005 2 TRPARZ.TRPARS'TRPnRa,TRPARS,TRPARé,KMoFLG(B).KPADZ.

0006 3 KBAUDR,KGNFLG,KGRAFL ,KHOMEY ,KKMODE ,KHORSZ ,KVERSZ ,KTBLSZ,
0007 4 KSIZEF,KLMRGN, KRMRGN ,KFACTR ,KTERM, KLINE,KZAXIS,KBEAMX,
0008 S KBEAMY ,KMOVEF, KPCHAR(S),KDASHT.KMINSX.KMINSV,KMAXSX.
0009 3 KMAXSY.KEYCON'KINLFT.KOYLFTyKUN!T

0010 IF(KGRAFL NEL0) GO TO 10

0041 CALL REVCO (KBEAMX,KBEAMY,TREALX,TREALY)

0012 TIMAGX®TREALX

0013 TIMAGY=TREALY

0014 KGRAFL=1"

0015 10 RETURN

0016 END

0017 SUBROUTINE MOVEA (X,Y)

0018 COMMON. LARY (20), TMINVX,TMINVY, TMAXVX, TMAXVY, TREALX, TREALY,
0019 1 TIMAGX,TIMAGY,TRCOSF,TRSINF,TRSCAL,TRFACX, TRFACY,TRPARL,
0020 2 TRPAR2,TRPAR3,TRPARY4, TRPARS, TRPARG,KMOFLG(8) ,KPAD2,

0021 3 KBAUDR,KGNFLG,KGRAFL ,KHOMEY ,KKMODE (KHORSZ ,KVERSZ,KTBLSZ,
0022 4 KSIZEF,KLMRGN ,KRMRGN ,KFACTR,KTERM,KLINE,KZAXIS,KBEAMX,
0023 S KBEAMY,KMOVEF ,KPCHAR(S) ,KDASHT ,KMINSX,KMINSY pKMAXSX,
0024 6 KMAXSY,KEYCON,KINLFT,KOTLFT,KUNIT

0025 CALL LVLCH

0026 ¢ CONVERT TO SCREEN CO=ORDINATES

0027 CALL V28T (1,X,Y,IX,1Y)

0028 € SKIP IF LINE IS COMPLETELY QUTSIDE WINDOW

0029 IF(KGNFLG,ER.1) 6O TO 10

0030 CALL VECMD

0031 CALL XYCNY (IX,1Y)

0032 10 RETURN

0033 END

0034 SUBROUTINE PARCL (RLi.RLZ;RMl.RMZ,RNI.RNZ)

0035 IF(RLLI,LT.RML) GO TO 10

0036 IF(RLL GT RM2) GO TO 20

0037 RNi=RLY

0038 IF(RL2=RM1) 30,40,40

0039 10 RNimRM1

0040 40 IF(RL2,LE.RM2) 60 TO SO

0041 RN2®=RM2

0042 60 TO 60

0043 S0 RN2=RL2

0044 60 TO 60

0045 20 RN1=RM2 .

0046 IF(RL2,6E,RM1) GO TO SO

0047 30 RN2=RM{

0048 60 RETURN

0049 END

0050 SUBROUTINE DRAWA (X,Y)

0051 COMMON LARY (20),TMINVX, TMINVY, TMAXVX, TMAXVY, TREALX,TREALY,
0052 1 TIMAGX,TIMAGY,TRCOSF,TRSINF,TRSCAL,TRFACX, TRFACY,TRPAR],
0053 2 TRPAR2,TRPAR3,TRPARY,TRPARS, TRPARG,KMOFLG(B) ,KPAD2,

0054 3 KBAUDR,KGNFLG,KGRAFL ,KHOMEY ,KKMODE ,KHORSZ ,KVERSZ ,KTBLSZ,
0055 4 KSIZEF,XKLMRGN,KRMRGN,KFACTR,KTERM,KLINE,KZAXIS,KBEAMX,
00S6 5 KBEAMY ,KMOVEF ;KPCHAR(5) yKDASHT yKMINSX,KMINSY,,KMAXSX
0057 6 KMAXSY,KEYCON,KINLFT,KOTLFT,KUNIT

0058 C SET TERMINAL TO DRAwW SOLID LINES IF NEEDED
0059 CALL LVLCH
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CONVERT TO SCREEN CO=ORDINATES

CALL VasT (1,X,Y,IX,1Y)

SKIP IF LINE COMPLETELY OUTSIDE WINDOW

IF (KGNFLG,EQ,1) GO TO 10

IF (KKMODE,NE.1) CALL VECMD

IF (KMOVEF ,EQ,1) CALL XYCNT (KBEAMX ,KBEAMY)

CALL XYCNT (IX,IY)

RETURN

END

SUBROUTINE DWIND (XMIN,XMAX,YMIN,YMAX)

COMMON LARY(20),TMINVX,TMINVViTMAXVX,YMAXVY,YREALX,TREALN,
TIMAGX'TIMAGY,TRCOSFaTRSLNF,TRSCALoTRFACX'TRFACV'TRPAR1,
TRFARE,TRPAR3¢TRPAR“,TRPARS,TRPARb,KMOFLG(B).KPADZ,
KBAUDR:KGNFLG,KGRAFL,KHONEY,KKMODE;KHORSZ,KVERSZ,KTBLSZ'
KSIZEF'KLMRGN,KRMRGN,KF&CYR,KTERMpKLINE,KZAXIS.KBEAMX,
KBEAMY,KMOVEF.KPCHAR(S)'KDASHT,KMINSX,KMINSY.KMAXSX,
KMAXSY,KEYCON,KINLFT,KOTLFT,KUNIT

DEFINE DATA WINDOW IN TERMINAL COMMON AREA

TMINVXSXMIN

TMAXVXZXMAX

TMINVYSYMIN

TMAXVYIYMAX

CALL RESCL

RETURN

END

SUBROUTINE WINCO (X,Y,IX,1Y)

COMMON LARY(20).TMINVX,TMINVY,?MAXVX.TMAXVY,TREALX.TREALY,
TIMAGX'TIMAGY,TRCOSF:TRSINF'TRSCAL:TRFACX:TRFACYpTRPARlo
TRPARZ,TRPARS'TRPAR4,TRPARS,TRPAR&.KMOFLG(B),KPADZ:
KBAUDR,KGNFLG,KGRAFL,KHOMEY.KKMODE;KHORSZ.KVERSZ:KTBLSZo
KSIZEF ,KLMRGN,KRMRGN ,KFACTR ,KTERM,KLINE ,KZAXIS,KBEAMX,
KBEAMV,KMOVEF,KPCHAR(S),KDASHT'KMINSX,KMINSY:KMAXSX.
KMAXSY ,KEYCON,KINLFT,KOTLFT,KUNIT

DATA DE2RAD/0,01745/

CHECK FOR PERMITTED.VALUE OF CONVERSION KEY

DEFAULT IS LINEAR, ERROR IS NONE

DXEX=TMINVX

DYSY=TMINVY

IF (KEYCON LEG, 1) 60 TO 500

KEY=KEYCON

IF(KEYCON,LT,1) KEY=S

IF(KEYCON,GT,4) KEY®4

BRANCH TO PROPER SECTION

LINEAR LOG POLAR USER ERROR

GO TO (500,300,600,700,100),KEY

ERROR

IX=X .

1vsY

60 TO 800

LOG TRANSFORM

KEYLETRPAR1+0,001

IF(KEYL,EG,2) GO TO 400

SETUP- X LOG TRANSFORM

DX=ALOG (X)=TRPAR2

IF(KEYL.EG,1) GO TO 500

SETUP Y LOG TRANSFORM

DY=ALOG(Y)=TRPAR3

CONVERT LINEAR

IXZIFIX(DX*TRFACX)+KMINSX

IY=IFIX(DY*TRFACY)+KMINSY

60 TO EXIT
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0121 € 60 TO 800

ot © POLAR TRANSFORM

0123 C 600 AS(Y=TRPARGI*TRFACY

o124 C RE(X=TRPARS)I*TRFACX

0125 ¢ IXER*COS (A*DE2RAD) +TRPAR3

0126 ¢ IYZR*SIN(AXDE2RAD)+TRPARY

0127 ¢€ GO T0 EXIT

0128 C 60 10 800

0129 € USER TRANSFORM IN USE

0130 € 700 CONTINUE

0131 C CALL USECO (X,Y,IX,1Y)

0132 ¢€ EXIT POINT

0133 800 RETURN

0134 END

0135 SUBROUTINE V28T (I,X,Y,IX,1Y)

0136 DIMENSION BUFINC4),BFOUT(4)

0137 COMMON LARY(20), TMINVX, TMINVY, TMAXVX, TMAXVY, TREALX, TREALY,
0138 1 TIMAGX,TIMAGY,TRCOSF,TRSINF,TRSCAL, TRFACX, TRFACY,TRPARYL,
0139 2 TRPAR2,TRPAR3, TRPARY, TRPARS, TRPARG yKMOFLG(8) ,KPADZ,
0140 3 KBAUDR ,KGNFLG o KGRAFL ,KHOMEY  KKMODE , KHORSZ ,KVERSZ ,KTBLSZ,
0141 4 KSIZEF ,KLMRGN,KRMRGN,KFACTR,KTERM,KLINE,KZAXIS,KBEAMX,
0142 S KBEAMY ,KMOVEF yKPCHAR(S) ,KDASHT jKMINSX ¢ KMINSY ,KMAXSX s
0143 6 KMAXSY ,KEYCON,KINLFT,KOTLFT,KUNIT

0144 EQUIVALENCE (BUFIN(1),XS), (BUFIN(2),Y8),(BUFIN(3),XE),
0145 1 (BUFIN(4),YE)

0146 EQUIVALENCE (BFOUT(1),CX8),(BFOUT(2),CYS), (BFOUT(3),CXE),
0147 1 (BFOUT(4),CYE)

0148 XE=X

0149 YE=Y

0150 € POINT OR MOVE

0151 IF(1.,E0,0) GO TO 10

o152 ¢ BRIGHT VECTOR

0163 X§=TIMAGX

0154 YS=TIMAGY

0155 € CLIP VECTOR

0156 CALL CLIPT (BUFIN,BFOUT)

0157 ¢ ON SCREEN

0158 IF(KGNFLG,EQ,1) GO TO 110

0159 € ARE WE AT START POINT

0160 IF(CXSEQ,TREALX4AND,CYS,EQ, TREALYJ 60 TO 120

0161 C MOVE BEAM TO START POINT

o162 MODE=KKMODE

0163 CALL VECMD

0164 CALL WINCO (CXS,CYS,IX,IY)

016S CALL XYCNT (IX,IY)

0166 KKMODEZ=MODE

0167 G0 G 120

0168 C POINT OR MOVE

0169 10 CALL PCLIP (XE,YE)

0170 € OFF SCREEN

0171 IF(KGNFLGL,ER.1) GO TO 110

0172 CXE=XE

0173 CYE=YE

0174 € CONVERY 'TO SCREEN CO~ORDINATES

0175 - 120 CALL WINCO (CXE,CYE,IX,1Y)

0176 C SAVE POSITION ABS AND IMAGINARY

0177 TREALX=CXE

0178 TREALYSCYE

0179 110 TIMAGX=X

0180 TIMAGY=Y

0181 RETURN
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0182 CEND .,

0183 SUBROUTINE REVCO (IX,IY/X,Y)

0184 LOGICAL: DEC

018S COMMON b@RY(Zo),TMINVX,TMINVY,TMAXVX.TMAXVV.TREALX.TREALY.
0186 1 TIMAGX,TIMAGY, TRCOSF, TRSINF,TRSCAL, TRFACX,TRFACY,TRPARL,
0187 2 TRPAR2,TRPAR3, TRPARY, TRPARS, TRPARG ,KMOFLG(B) ,KPAD2,
0188 3 KBAUDR,KGNFLG,KGRAFL KMOMEY ,KKMODE ,KMHORSZKVERSZ ,KTBLSZ,
0189 4 KSIZEFoKLMRGN,KRMRGN KFACTR,KTERM,KLINE ,KZAXIS ,XBEAMX,
01990 5 KBEAMY,KMOVEF ,KPCHAR (5) ,KDASHT ;KMINSX,KMINSY , KMAXSX,
0191 6 KMAXSY,KEYCON,KINLFT,KOTLFT,KUNIT

0192 € Ex2,718281828

0193 DXSFLOAT (IX=KMINSX)/TRFACX

0194 DYZFLOAT(IY=KMINSY)/TRFACY

0195 IF  (KEYCON ,EQ@,1) 60 TO 300

0196 C KEY2XKEYCON

0197 C IF(KEYCON,LT 1) KEY=S

0198 C IF(KEYCON,GT &) KEY=4

0199 C LINEAR LOG POLAR USER ERROR

0200 C G0 TO (300,400,500,600,100),KEY

0201 € ERROR

0202 100 X=1X

0203 y=1Y

0204 60 T0 700

0205 € LINEAR

0206 300 X=DX+TMINVX

0207 YEOY+TMINVY

0208 € G0 TO 700

0209 C LOG SCALES

0210 € 800 KEYL=TRPAR}

o211 € X=DX+TMINVX

0212 € YEDY+TMINVY

0213 C IF(KEYL NE,2) X=Exx(DX+TRPAR2)

0214 € IFCKEYL,NE, 1) YZExx(DY+TRPAR3)

0215 C 60 T0 700

0216 € "POLAR

0217 € S00 DX=FLOAT(IX)=TRPAR3

0218 C DY=FLOAT(1Y)=TRPAR4

0219 C Y=ATAN2(DX,DY)%57,295780

0220 C XzSART(DYXDY+DX*DX) /TRFACX+TRPARS

622t € ADJUST ANGLE MOD 2 PI1 TO VALUE WITHIN WINDOW

0222 C DEC=,FALSE, '

0223 C 510 IF(Y.GT,TRPARL) 60 TO 530

0224 C INCREMENT ANGLE

0225 € Y=Y+360,

0226 C GO T0 510

0227 € 530 IF(Y.LE.TRPAR2) GO TO S50

0228 € DECREMENT ANGLE

0229 C YzY=360,

0230 C DEC=,TRUE,

0231 € GO 10 S30

0232 € 550 IF(DEC,AND,Y,LT,TRPARL) YzY+360,0

0233 € IF(TMINVX,GE,0) GO TO 560

0234 C . TR1AXAMOD (TRPAR1+180,,360,)

0235 C TR2AZAMOD (TRPARZ24180,4,3604)

0236 C IF (Y. 6T AMAX1CTR1A,TR2A),OR, Y LT,AMINI(TRIA,TR2A)) GO TO 560
0237 € Y3AMOD(Y+180,,360,)

0238 C XzeX

0239 € 560 Y=Y/TRFACY+TRPARS

0240 C GO TO 700

0241 C USER CONVERSION

0242 C 600 CONTINUE
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0243 € CALL UREVC (IX,IV,X,Y)

0244 C EXIT POINT

0245 700 CALL PCLIP (X,Y)

0246 RETURN

0247 END

0248 SUBROUTINE CLIPT (BUFIN,OUTBF) ,

0249 COMMON: LARY (20) , TMINVX, TMINVY, TMAXVX, TMAXVY , TREALX , TREALY,
0250 1 TIMAGX,TIMAGY, TRCOSF,TRSINF, TRSCAL ,TRFACX, TRFACY, TRPAR,
0251 2 TRPAR2, TRPARY, TRPARY, TRPARS, TRPARG (KMOFLG(8),KPAD2,
0252 3 KBAUDR,KGNFLG,KGRAFL , KHGMEY , KKMODE ,KHORSZ ,KVERSZ ,KTBLSZ
0253 4 KSIZEF ,KLMRGN,KRMRGN KFACTR,KTERM,KLINE , KZAXIS ,KBEAMX,
0254 5 KBEAMY ,KMOVEF ;KPCHAR (5) ,KDASHT ;KMINSX,KMINSY ,KMAXSX ,
0255 6 KMAXSY,KEYCON,KINLFT,KOTLFT,KUNIT

0256 DIMENSION BUFIN(1),0UTBF(1)

0257 GSTAXZBUFIN(1)

0258 GSTAYZBUFIN(2)

0259 GENDX=BUFIN(3)

0260 GENDY=BUFIN(4)

0261 IF (GSTAX,GE.TMINVX) GO TO 10

0262 ' IF(GENDX +GE . TMINVX) GO TO 20

0263 60 T0 110

0264 10 IF(GSTAX,LE,TMAXVX) GG TO 20

0265 IF(GENDX ,LE,TMAXVX) GO TO 20

0266 60 T0 110

0267 20 IF(GSTAY,GE,TMINVY) GO TO 21

0268 IF (GENDY,GE, TMINVY) GO TO 30

0269 60 TO 110

0270 21 1F(GSTAY,LE,TMAXVY) 60 TO 30

0271 1F (GENDY ,LE, TMAXVY} GO TO 30

0272 60 T0 110

0273 30 IF (GSTAX,NE,GENDX) GO TO 33

0274 DSTAXZGSTAX

0275 DENDX=GSTAX

0276 CALL PARCL (GSTAY,GENDY,TMINVY,TMAXVY,DSTAY,DENDY)
0277 60 YO 120

0278 31 IF(GSTAY,NE,GENDY) GO TO 40

9279 DSTAYZGSTAY

0280 DENDY=GSTAY :
0281 CALL PARCL (GSTAX,GENDX,TMINVX, TMAXVX,DSTAX,DENDX)
0282 60 T0 120 :

0283 40 A=GENDX=GSTAX

0284 BZGENDY=GSTAY

0285 IF(GSTAX,LT,TMINVX) GO 10 41

0286 IF (GSTAX.LE,TMAXVX) 60 7O 43

0287 GETMAXVX

0288 60 TO 42

0289 © 43 IF(GSTAY,GT.TMAXVY) GO TO 140

0290 IF(GSTAY,LT,TMINVY) 60 TO 44

0291 DSTAX=ZGSTAX

0292 DSTAYZGSTAY

0293 60 T0 150

0294 41 Q=TMINVX

0295 42 DSTAYEGSTAY+((GeGSTAX)#B/A)

0296 IF(DSTAY.GT,TMAXVY) 6O TO 140

0297 IF(DSTAY, LT TMINVY) GO TO 44

0298 DSTAX=0Q

0299 60 T0 150

0300 44 R=TMINVY

0301 60 TO 45

0302 140 R=TMAXVY
0303 4S DSTAXZGSTAX+((ReGSTAY)®A/B)
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0304
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IF(DSTAX,GT,TMAXYX) GO TO 110

IF (DSTAX,LTTMINYX) GO TO 110
DSTAY=R .

IF (GENDX,LT.TMINVX) GO YO 50

IF (GENDX.GT,TMAXVX) GO TO S5t

IF (GENDY . GT,TMAXVY) GO TO 160

IF (GENDY LT, TMINVY) GO TO 52
DENDX®GENDX

DENDY=GENDY

G0 T0 120

Q=TMAXVX

GO YO 53

QaTMINVX

DENDYZGSTAY+((0=GSTAX)%B/A)

IF (DENDY ,GT.TMAXVY) GO TO 160
IF(DENDY,LT,TMINVY) GO TO 52

DENDX=0

G0 T0 120

RETMINVY

G0 T0 60

RITMAXVY

DENDX2GSTAX+( (R=GSTAY)*A/B)
DENDY=R

QUTBF (1)=DSTAX

OUTBF (2)=DSTAY

OUTBF (3)2DENDX

QUTBF (4)=DENDY

KGNFLG=0

60 T0 70

SET FLAG IF LINE OUTSIDE WINDOW

KGNFLGSY

RETURN

END

SUBROUTINE RESET

COMMON LARY (20) , TMINVX, TMINVY ,TMAXVX, TMAXVY, TREALX, TREALY,
TIMAGX, TIMAGY, TRCOSF, TRSINF , TRSCAL  TRFACX, TRFACY, TRPARY,
TRPAR2, TRPAR3, TRPARY, TRPARS , TRPARG ,KMOFLG (8) /KPAD2, _
KBAUDR s KGNFLG , KGRAFL , KHOMEY , KKMODE , KHORSZ ¢KVERSZ /KTBLSZ,
KSIZEF ,KLMRGN, KRMRGN,KFACTR,KTERM,KLINE ,KZAXIS KBEAMX,
KBEAMY ,KMOVEF , KPCHAR (5) 4 KDASHT (KMINSX, KMINSY (KMAXSX,
KMAXSY ,KEYCON,KINLFT  KOTLFT ,KUNIT

KEYCON=Z1

TRFACX=1,

TRFACY=1,

KBEAMYZ0

KHOMEY=3068/KFACTR

KBEAMYZKHOMEY

KMINSX=0

KMAXSXZ4096/KFACTR

KMINSY=0

KMAXSYZ3120/KFACTR

KHORSZ=56

KLINE=0

KZAX1S20

KLMRGN=0

KRMRGNZ4040/KFACTR

KSIZEF=1

KTBLSZ=10

KVERSZz88

TMINVX=0,

TMAXVX=6095,/FLOAT (KFACTR)
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0365 TMINVY=O,
0366 TMAXVY23120,/FLOAT(KFACTR)
0367 TRCOSF=1,
0368 TRSINF=20,
0369 TRSCAL=1,
0370 € MOVE TO THE HOME POSITVION
0371 CALL MOVAB (KLMRGN,KHOMEY)
. 0372 € PLACE TERMINAL IN A/N MODE
0373 CALL ALFMD
0374 RETURN
0375 END
0376 SUBROUTINE NWPAG
0377 COMMON LARY(20) y TMINVX, TMINVY,TMAXVX, TMAXVY, TREALX, TREALY,
0378 1 TIMAGX,TIMAGY,TRCOSF,TRSINF,TRSCAL, TRFACX, TRFACY,TRPAR],
0379 2 TRPAR2,TRPAR3, TRPARY, TRPARS, TRPARG (KMOFLG(8) ,KPAD2,
0380 3 KBAUDR,KGNFLG,KGRAFL ,KHOMEY ,KKMODE ,KHORSZ,KVERSZ ,KTBLSZ,
0381 4 KSIZEF,KLMRGN,KRMRGN,KFACTR,KTERM,KLINE,KZAXIS,KBEAMX,
0382 5. KBEAMY ,KMOVEF s KPCHAR(5) ,KDASHT ,KMINSX s KMINSY ,KMAXSX
0383 6 KMAXSY KEYCON,KINLFT,KOTLFT,KUNIT
0384 DIMENSION ICODE(2)
0385 DATA ICODE(1),I1CODE(2)/27,12/
0386 1F (KKMODE ,NE.0) CALL ALFMD
0387 ¢ QUTPUT (ESC) (FF) FOR NEW PAGE
0388 CALL TOUTS (2,1CODE)
0389 CALL IDOWAI (10)
0390 LF (KLMRGN,EQ,0) GO TO 10
0391 CALL MOVAB (KLMRGN,KHOMEY)
0392 CALL ALFMD
0393 60 T0 20
0394 10  KBEAMX=Z0
0395 KBEAMY2KHOMEY
0396 20 RETURN :
0397 END
0398 _ SUBROUTINE IOWAI (ITIME)
0399 ¢ THIS ROUTINE IS USED TO GENERATE DELAYS FOR REMOTE TERMINALS
0400 COMMON LARY (20) , TMINVX, TMINVY, TMAXVX, TMAXVY , TREALX, TREALY,
0401 1 TIMAGX,TIMAGY,TRCOSF, TRSINF,TRSCAL,TRFACX, TRFACY, TRPARY,
0402 2 TRPAR2,TRPAR3,TRPARA, TRPARS, TRP ARG (KMOFLG (8),KPAD2,
0403 3 KBAUDR,KGNFLG,KGRAFL ,KHOMEY ,KKMODE ,KHORSZ ,KVERSZ,KTBLSZ,
0404 4 KSIZEF ,KLMRGN,KRMRGN,KFACTR,KTERM,KLINE,KZAXLS ,KBEAMX,
0405 5 KBEAMY,KMOVEF ,KPCHAR(5) ,KDASHT ,KMINSX,KMINSY (KMAXSX,
0406 6 KMAXSY,KEYCON,KINLFT,KOTLFY,KUNIT
0407 “IF (KBAYDR,LE,0) 60 TO 20
0408 KOUNT=ITIME*KBAUDR/ 10
0409 DO 10 J=1,KOUNT
0410 ¢ OUTPUT (SYN) TO INSURE AGAINST LOSS OF OUTPUT WHILE
0411 € TERMINAL IS BUSY, (SYN) DOES NOT AFFECT THE TERMINAL

o412 10 CALL TOUTP (22)
0413 20 FRETURN

0414 END

0415 SUBROUTINE XYCNT (IX,1Y) .
0416 COMMON LARY(20),TMINVX,TMINVY, TMAXVX, TMAXVY,TREALX, TREALY,
0417 1 TIMAGX,TIMAGY,TRCOSF, TRSINF,TRSCAL,TRFACX, TRFACY,TRPARL,
0418 2 TRPAR2,TRPAR3, TRPARY,TRPARS,TRPARG ,KMOFLG(8),KPAD2,

0419 3 KBAUDR,KGNFLG,KGRAFL KHOMEY ,KKMODE , KHORSZ ,KVERSZ,KTBLSZ,
0420 4 KSIZEF ,KLMRGN ,KRMRGN,KFACTR,KTERM,KLINE,KZAXIS,KBEAMX,
0421 S KBEAMY,KMOVEF ,KPCHAR(S) ,KDASHT ,KMINSX,KMINSY ,KMAXSX,

0422 6 KMAXSY ,KEYCON,KINLFT,XKOTUFT,KUNET

0423 . DIMENSION IPLT(S),IO0PT(S5)

0424 DATA IDREW,ISYN/O,22/

0425 C RECEIVE THE PLOT CHARACTERS
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0426
0427
0428
0429
0430
04314
0432
0433
0434
0435S
0436
0437
0438
0439
04490
0441
0442
0443
0444
ou4us
0446
oda7
0448
0449

04so

0451
0452
0453
0454
0455
0456
0457
0458
0459
0460
0861
0462
0463
0464
0465
0466
0467
0468
0469
0470
0471
0472
0473
0474
0475
0476
0477
0478
0479
0480
0481
0482
0483
0484
0485
0486

B« N = X s T

10

o o o o o0

20

30

40

S0

60

70

80
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CALL PLCHR (IX,1Y,IPLT)

OPTIMIZE THE OUTPUT

LEN=®O .

CHECK IF HIGH Y 18 NEEDED

1F (KPCHAR(1) ,EQ,IPLT(1)) 6O TO 10
INCLUDE HIGH Y IF NEEDED

LEN=E

KPCHAR(1)=IPLT (1)

I0PT(1)=IPLT(1)

CHECK IF LSBXY IS NEEDED

1F (KTERM,LE,.2) GO TO 20
TF(KPCHAR(Z3EGIPLT(2)) GO TO 20
INCLUDE LSBXY IF NEEDED N
LENSLEN+T

KPCHAR(2)=IPLT (2)
10PT(LEN)=IPLT(2)

60 70 30

CHECK IF LOW Y I8 NEEOED
TF(KPCHAR(3).NE,IPLT(3)) GO TO 30
IF (KPCHAR (Y)Y ,EQ,IPLT(4)) GO TO 40
INCLUDE LOW Y IF NEEDED .
LENBLEN®]

KPCHAR(3)I=IPLT(3)

C TOPT(LEN)=IPLT(3)

CHECK IF MIGH X I8 NEEDED

IF (KPCHAR(8) LEQ.IPLT(4)) GO TO 50
INCLUDE HIGH X IF NEEDED

LENSLEN+1

KPCHAR(4)=IPLT (4)

IOPT(LEN)=IPLT (4)

CHECK IF LOW X IF NEEDED. .
IF (KPCHAR(S) NEIPLT(S)) GO T0 S0

CHECK IF ALL THE CHARACTERS ARE THE SAME
IF(LEN,NELO) GO TO S0

CHECK IF (68) FOR DARK VECTOR ALREADY SENT
1F (KMOVEF ,€0,1) 60 TO S50

CHECK IF VECTOR IS ALREADY DRAWN TO SPOT
IF (IDREW,EQ,1) GO TO 80

INCLUDE THE LOW X

LENSLEN+L

KPCHAR(S5)=IPLT(S)

IOPT (LEN)ZIPLT(5)

CHECK FOR POSSIBLE SPEED PROBLEM
IF(LENL,GE.KPAD2) GO TO 70

LEN=LEN+]

J10PT(LEN)=ISYN

GO T0 60

SEND THE ARRAY T0 THE OUTPUT BUFFER

CALL TOUTS (LEN,IOPT)

SET COMMON AND HISTORY VARIABLES

SET THE DREwW HERE FLAG

IDREWSL

REMOVE THE DREW HERE FLAG IF DIDN'Y ORAW
1F (KMOVEF (EQ,1) IDREW=D

REMOVE THE MOVE FLAG

KMOVEF=0

KBEAMX=IX

KBEEAMY=2TIY

RETURN

END

SUBROUTINE ALFMD
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0487 COMMON LARY(20),TMINVX, TMINVY , TMAXVX, TMAXVY , TREALX o TREALY,
0488 1 TIMAGX,TIMAGY,TRCOSF, TRSINF, TRSCAL, TRFACX;TRFACY, TRPAR]L,
0489 2 TRPAR2,TRPAR3, TRPARY, TRPARS ,TRPARG ,KMOFLG(8) s KPADZ,
0490 3 KBAUDR,KGNFLG,KGRAFL KHOMEY ,KKMODE s KHORSZ o KVERSZ KTBLSZ,
0491 4 KSIZEF,KLMRGN,KRMRGN ,KFACTR,KTERMpKLINE KZAXIS »KBEAMX
0492 S KBEAMY,KMOVEF ,KPCHAR(S) ,KDASHT ,KMINSX, KMINSY ,KMAXSX
0493 6 KMAXSY,KEYCON,KINLFT,KOTLFY, KUNIT

0494 SET ALPHA MODE OQUTPUT (US)

0495 CALL TOUTP (31)

0496 KKMODE=0

0497 IF(KBEAMY ,GT KHOMEY) KBEAMYRKHOMEY

0498 RETURN

0499 END \

0500 SUBROUTINE TOUTP (KKOUT)

0501 DIMENSION KOUT(1)

0502 KOUT (1)=KKOUT

0503 CALL TOUTS (1,KO0UT)

0504 RETURN

0505 END )

0506 SUBROUTINE TSEND

0507 DIMENSION ITEMP(1)

0508 CALL BUFFK (0,ITEMP)

0509 RETURN

0510 END

0511 SUBROUTINE RESCL

0512 COMMON LARY(EO)cTMINVX.TMINVY'TMAXVX,TMAXVY,TREALX,TREALY,
0513 1 TIMAGX,TIMAGY,TRCOSF,TRSINF,TRSCAL,TRFACX,TRFACY,TRPARY,
0514 2 TRPAR2,TRPAR3,TRPARAG, TRPARS, TRPARGL ,KMOFLG(8) ,KPAD2,

0515 3 KBAUDR,KGNFLG,KGRAFL ,KHOMEY ,KKMODE +KHORSZ ,KVERSZ ,KTBLSZ,
0516 4 KSIZEF ,KLMRGN ,KRMRGN,KFACTR, KTERM,KLINE,KZAXIS,KBEAMX,
0517 S KBEAMY,KMOVEF ;KPCHAR(S) ,KDASHT JKMINSX,KMINSY ,KMAXSX,
0518 6 KMAXSY,KEYCON,KINLFT,KOTLFT,KUNIT

0519 IF (KEYCON (NE, 1) GO 7O 500

0520 € KEYSKEYCON

0521 C IF(KEYCON,LT.1) KEY=S

0522 C IF(KEYCON,GT,.4) KEY=4

0523 C BRANCH TO PROPER SECTION AND RETURN

0524 C LINEAR LOG POLAR USER ERROR

0525 C GO TO (100,200,300,400,500),KEY

0526 C BOTH AXES LINEAR

0527 C100 TRPARLI=0,

0528 C SEMI LOG OR LOG=LDG

0529 (€200 KEYL=TRPAR1+1,0001

0830 € X~AXIS LINEAR OR LOG

0531 C GO TO (210,220,210,220),KEYL

05832. C LINEAR

0533 210 TRFACX:FLOAT(KMAXSXOKMINSX)/(TMAXVX-TMINVX)

0534 C GO 70 250

0535 C SEMI=LOG X=AXIS

0536 (220 TRPARR=ALOG(TMINVX)

0537 C TRFACX=FLOAT (KMAXSX=KMINSX)/ (ALOG(TMAXVX)=TRPAR2)

0538 C° Y=AX1S LINEAR OR LOG

0539 (€250 GO TO €260,260,280,280),KEYL

0540 C LINEAR

0541 260 TRFACYZFLOAT (KMAXSY<KMINSY)/ (TMAXVY=TMINVY)

0542 GO TO 600

0543 C SEMI=LOG Y«~AXIS

0544 €280 TRPAR3IzALOG(TMINVY)

0545 C TRFACYZFLOAT (KMAXSYKMINSY)/ (ALOG(TMAXVY)=TRPAR3)

0546 C G0 TO 600

0547 C POLAR SCALING
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0548 €300 CONTINUE

0549 € CALL PSCAL

0550 C §0.T0 600

0551 ¢ USER DEFINE FUNCTION

0552 €400 CONTINUE

0553 C CALL URSCL

0554 C 60 TO 600

0555 C NO ‘SCALE

0556 500 TRFACX=1,

0557 TREACY=1,

0558 600 RETURN

0559 END

0560 SUBROUTINE MOVAB (IX,IY)

0561 COMMON LARY(20) ,TMINVX, TMINVY, TMAXVX, TMAXVY, TREAL X, TREALY,
0562 ¥ TIMAGX,TIMAGY,TRCOSF, TRSINF,TRSCAL ,TRFACX, TRFACY,TRPARL,
0563 2 TRPAR2,TRPAR3, TRPAR4, TRPARS, TRPAR6 KMOFLG (8) ,KPAD2,

0564 3 KBAUDR,KGNFLG,KGRAFL,KHOMEY ,KKMODE , KHORSZ +KVERSZ (KTBLSZ,
0565 % KSIZEF,KLMRGN,KRMRGN,KFACTR,KTERM,KLINE ,KZAXIS,KBEAMX,
0566 5 KBEAMY,KMOVEF (KPCHAR(S) KDASHT ,KMINSX ,KMINSY ,KMAXSX s .
0567 & KMAXSY,KEYCON,KINLFT,KOTLFT,KUNIT

0568 CALL VECMD

0569 CALL XYCNT (IX,1Y)

0570 KGRAFLZ0

0571 RETURN

0572 END

0573 SUBROUTINE  VECMD

0574 COMMON LARY(20), TMINVX, TMINVY, THAXVX, TMAXVY , TREALX , TREALY,
0575 1 TIMAGX,TIMAGY,TRCOSF , TRSINF, TRSCAL , TRFACX, TRFACY o TRPARY,
0576 2 TRPAR2,TRPAR3, TRPAR4, TRPARS, TRPARG ,KMOFLG (8) ,KPAD2,

0577 3 KBAUDR ,KGNFLG,KGRAFL ,KHOMEY , KKMUDE s KHORSZ ,KVERSZ yKTBLSZ,
0578 4 KSIZEF ,KLMRGN ,KRMRGN ,KFACTR,KTERM,KLINE ,KZAXIS,KBEAMX,
0579 5 KBEAMY,KMOVEF ,KPCHAR(5),KDASHT ,KMINSX ,KMINSY ,KMAXSX,
0580 & KMAXSY,KEYCON,KINLFT,KOTLFT,KUNIT

0581 1F (KKMODE LEQ.1) GO TO 10

0582 € OUTPUT (US) TO ENTER A/N MODE AND RESET FOR VECTOR MODE
0583 CALL TOUTP (31)

0584 po 112 1I=1,5

0585 112 KPCHAR(II)==1

0586 KKMODE=1

0587 C QUTPUT (GS) TO ENTER VECTOR MODE

0588 10 CALL TOUTP (29) .

0589 KMOVEFz1

0590 RETURN

0591 END ,

0592 SUBROUTINE PLCHR (IX,IY,ICHAR)

0593 COMMON LARY (203, TMINVX, TMINVY, TMAXVX, TMAXVY, TREALX, TREALY,
0594 1 TIMAGX,TIMAGY,TRCOSF, TRSINF,TRSCAL,TRFACX, TRFACY ,TRPAR1,
0595 2 TRPAR2,TRPAR3,TRPARY, TRPARS, TRPARG,KMOFLG(8) ,KPAD2,

0596 3 KBAUDR ,KGNFLG,KGRAFL o KHOMEY , KKMODE » KHORSZ,KVERSZ ,KTBLSZ,
0597 4 KSIZEF ,KLMRGN,KRMRGN ,KFACTR,KTERM,KLINE ,KZAX18,KBEAMX,
0598 5 KBEAMY,KMOVEF yKPCHAR (5) pKDASHT ,KMINSX ,KMINSY , KMAXSX s
0599 6 KMAXSY,KEYCON,KINLFT,KOTLFT, KUNIT

0600 DIMENSION ICHAR(1) .
CALCULATE THE PLOT CHARACTERS TO ARRIVE AT IX.IY

0601 €

0602 C ORDER 18 HIY,LSBYX,LOY,HIX,LOX
0603 KX=IX*KFACTR

0604 KY=1YXKFACTR

0605 ICHAR(1)=MOD(KY/128,32)+32

0606 ICHAR(2)=MOD (KY,4) #44MOD (KX, 4)+96
0607 ICHAR(3)=MOD(KY/4,32) 496

0608 ICHAR(4)=MOD(KX/128,32)+32
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0609 TCHAR (5)=MOD (KX /4 ,32) +64

0610 RETURN

0611 END

0612 SUBROUTINE INITT (IBAUD)

0613 COMMON. LARY (20) , TMINVX, TMINVY , TMAXVX, TMAXVY , TREALX , TREALY,
0614 1 TIMAGX,TIMAGY,TRCOSF, TRSINF,TRSCAL, TRFACX, TRFACY, TRPARS,
0615 2 TRPAR2,TRPAR3,TRPAR4,TRPARS, TRPARG /KMOFLG(8) KPAD2,

0616 3 KBAUDR,KGNFLG,KGRAFL , KHOMEY , KKMODE ,KHORSZ » KVERSZ ,KTBLSZ,
0617 4 KSIZEF,KLMRGN ,KRMRGN ,KFACTR KTERM,KLINE ,KZAXIS ,KBEAMX,
0618 S KBEAMY,KMOVEF ,KPCHAR (5) ,KDASHT ,KMINSX sKMINSY ,KMAXSX s
0619 6 KMAXSY,KEYCON,KINLFT,KOTLFT  KUNTT

0620 KBAUDR=IBAUD

0621 KPAD22KBAUDR/220+1

0622 KTERM=1

0623 KFACTR=4

0624 ¢ SET THE OUTPUT BUFFER FORMAT

0625 KUNIT®3

0626 KINLFT=0

0627 KOTLFTw1

0628 CALL RESET

0629 CALL NWPAG

0630 RETURN

0631 END ,

0632 SUBROUTINE FINIT (IX,1Y)

0633 COMMON LARY (20) , TMINVX, TMINVY, TMAXVX, TMAXVY ( TREALX, TREALY,
0634 1 TIMAGX,TIMAGY,TRCOSF, TRSINF,TRSCAL ,TRFACX, TRFACY,TRPARL,
0635 2 TRPAR2,TRPAR3, TRPARG, TRPARS , TRPARG KMOFLG(8) ,KPAD2,

0636 3 KBAUDR,KGNFLG,KGRAFL ,KHOMEY , KKMODE , KHORSZ ,KVERSZ,KTBLSZ,
0637 4 KSIZEF,KLMRGN,KRMRGN,KFACTR,KTERM/KLINE,KZAXTS,KBEAMX,
0638 5 KBEAMY,KMOVEF ,KPCHAR(S) ,KDASHT (KMINSX,KMINSY ,KMAXSX,
0639 & KMAXSY,KEYCON,KINLFT,KOTLFT,KUNIT

0640 CALL MOVAB (IX,1Y)

0641 CALL ALFMO

0642 CALL TSEND

0643 RETURN

0644 END

0645 SUBROUTINE TOUTS (LEN,IADE)

0646 COMMON LARY (20) ,TMINVX, TMINVY, TMAXVX, TMAXVY, TREALX ,TREALY,
0647 1 TIMAGX,TIMAGY,TRCOSF,TRSINF,TRSCAL, TRFACX, TRFACY,TRPARY,
0648 2 TRPAR2,TRPAR3, TRPAR4, TRPARS, TRPARG ,KMOFLG (8) ,KPAD2,

0649 3 KBAUDR,KGNFLG,KGRAFL ,KHOMEY , KKMODE  KHORSZ ,KVERSZ ,KTBLSZ,
0650 4 KSIZEF,KLMRGN,KRMRGN,KFACTR,KTERM,KLINE ,KZAXIS,KBEAMX,
0651 S KBEAMY,KMOVEF ,KPCHAR(5) ,KDASHT KMINSX,KMINSY ,KMAXSX,
0652 6 KMAXSY,KEYCON,KINLFT ,KOTLFT,KUNIT

0653 DIMENSION IADE(1),IUSE(144)

0654 DATA ISYNC,MAXLEN/22,144/

0655 IF(LEN,LE,0) 60 TO 40

0656 LENOUT=0

0657 ITEST=KPAD2+1

0658 DO 30 I=i,LEN

0659 ITEMPZ1ADE (I)

0660 C INSERT CODE EXPANSION CHARACTER HERE WHEN NEEDED

0661 IF (LENOUT «GE ,MAXLEN) GO TO 40

0662 LENOUTZLENOUT +1

0663 30 IUSE(LENOUT)=ITEMP

0664 40 CALL BUFFK (LENOUT,IUSE)

0665 RETURN

0666 END

0667 - SUBROUTINE BUFFK (NCHAR,I0UT)

0668 COMMON LARY(20) ,TMINVX, TMINVY, TMAXVX, TMAXVY ,TREALX, TREALY,

0669 1 TIMAGX,TIMAGY,TRCOSF,TRSINF,TRSCAL,TRFACX, TRFACY,TRPARY,
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0670
0671
0672
0673
0674
0675
0676
0677
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e3
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TRPAR2, TRPAR3, TRPARY4, TRPARS , TRPARG ,KMOFLG(8) ,KPAD2,
KBAUDRpKGNFLGaKGRAFLlKHOMEVrKKMODElKHORSZoKVERSZ:KTBLSZ'
KSIZEF:KLMRGN'KRMRGN’KFACTR'KTERMpKLINElKZAXIS,KBEANX,
KBEAMY,KMOVEF!KPCH“R(5)'KDASHTIKMINSXIKMINSY'KMAXSX;
KMAXSY ,KEYCON,KINLFT,KOTLFT,KUNIT

DIMENSION IDATA(144),10UT(1)

DATA MAXLEN,LENOUT,NODATA,ITRAIL/144,0,1.,1/

DUMP THE BUFFER WHEN REQUESTED BY LEN=20

IF (NCHARLLE,0) 60 TO 10

DON'T DUMP THE BUFFER IF THE NEW STRING WILL FIT

IF (NCHAR,LLE KOTLFT) GO TO 70

DETERMINE IF THERE IS DATA IN BUFFER

1F (NODATA,EQ,1) GO YO S0

DETERMINE THE FORMAT THE USER WANTS BUFFER DUMPED IN
60 TO (20,30,40),KUNIT

OQUTPUT BUFFER FORMAT IS (GS),PLYCHRS,DATA, (US)
LENQUTELENOUT+1

APPEND (US) TO END OF BUFFER

IDATA(LENOUT)=31

CALL ADOUT (LENOUT,IDATA)

CALL PLCHR (KBEAMX,KBEAMY,IDATA)

RESORE THE BEAM POSITION AT FIRST OF THE NEXT BUFFER
IDATA(2)=IDATAC(L)

IDATA(1)=29

AND NOW THE MODE BEFORE THE OUTPUT IS ASKED FOR
LENOUTR6

KEY=KKMODE+1

IF(KEY,LT.1) KEY=1

IF(KEY.6T,5) KEY=1

MODE IS A/N,VECTOR,PNT,INC,DSH

60 TO (21,22,23,24,22) +KEY

ENTER A/N MODE

IDATA(LENOUT ) =3

60 TC SO

ENTER VECTOR MODE

IDATACLENOUT)®29

1F (KMOVEF (NE,1) LENOUTaLENOUTw}

60 T0 SO

ENTER POINT MODE

IF(KTERM,LT.3) GO TO 22

IDATA(LENOUT)=28

LENOUT=LENOUT+1

GO 10 22

ENTER INCREMENT PLOT MODE

IOATACLENOUT)=30

G0 Y0 S50

QUTPUT BUFFER FORMAT IS (SYN),DATA,(ESC)

LENOUTSLENOUT+1

APPEND (ESC) TO END THE BUFFER

IDATACLENOUT) =27

CALL ADOUT (LENOUT,IDATA)}

IDATA(1)=22

LENOUTSL

60 T0 SO :

QUTPUT BUFFER FORMAT I8 DATA ONLY

CALL ADOGUT (LENOQUT,IDATA)

LENOUT=0

KOTLFTSMAXLEN=LENOUT=ITRAIL

TEKTRONIX BUG FIXED IN NEXT LINE

1F (NCHARLLE,0) GO TO 90

70 NODATA=SO
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0731 LENSNCHAR

0732 IF(LEN,GT KOTLFT) LENRKOTLET
0733 DO 80 Iz1,LEN

0734 LENOUTSLENOUT+1

0735 80 IDATA(LENOUT)ISIOUT(I)
0736 90 KOTLFTRMAXLENSLENQUT=ITRAIL

0737 RETURN

0738 END

0739 SUBRBUTINE ADOUT (NCHAR,IARAY)

0740 DIMENSION TARAY(1),KARAY(73)

0741 COMMON LARRY (99),LU

0742 IF (LU .NE, 7) LUB1

0743 € TEST FOR NCHAR=0

0744 IF(NCHAR,LE,0) RETURN

0745 C OUTPUT- ASCII CODE (95) TO SUPPRESS (CR) AND (LF)

0746 C PACK ADE ARRAY INTO A2 ARRAY

0747 KKz (NCHAR+1)/2

0748 DO 10 I=ml, KK

0749 ITzl+Iw=1

0750 KARAY(I)=2IARAY(IT)~256

0751 IF (I1° ,EQ@, NCHAR) GO TO 20

0752 10 KARAY(I)ZKARAY(I)+TARAY(I+I)

0753 KARAY (KK+1)3954256

0754 GO T0 30

0755 20 KARAY(I)=KARAY(I)+95

0756 C SEND THE ARRAY,SUPPRESSING CR AND LF,

6757 30 KzwNCMARe]

0758 CALL EXEC - (2,LU,KARAY,K)

0759 RETURN

0760 END

0761 SUBROUTINE ANMOD

0762 C ENTER ALPHA-NUMERIC MODE

0763 . CALL ALFMOD

0764 C DUMP THE QUTPUT BUFFER

0765 CALL TSEND

0766 RETURN

0767 END

0768 SUBROUTINE TWIND (MINX,MAXX,MINY,MAXY)

0769 COMMON LARY(20), TMINVX, TMINVY, TMAXVX, TMAXVY, TREALX, TREALY,
0770 - 1 TIMAGX,TIMAGY,TRCOSF,TRSINF,TRSCAL,TRFACX,TRFACY,TRPARY,
0771 2 "TRPAR2, TRPAR3, TRPARY, TRPARS, TRPARG KMOFLG(B) KPAD2,

0772 3 KﬁAUDR,KGNFLG,KGRAFL,KHOMEY.KKMODE'KHORSZ'KVERSZ,KTBLSZa
0773 4 KSIZEF ,KLMRGN,KRMRGN,KFACTR,KTYERM,KLINE,KZAXIS,KBEAMX,
0774 5 KBEAMY,KMOVEF ,KPCHAR(S5) ,KDASHT ,KMINSX,KMINSY ,KMAXSX s
0775 6 KMAXSY,KEYCON,KINLFT,KOTLFT,KUNIT

0776 C DEFINE TERMINAL WINDOW IN TERMINAL COMMON AREA

0777 KMINSXEMINX :

0778 KMAXSXEMAXX

0779 KMINSY=MINY

0780 KMAXSYzZMAXY

0781 CALL RESCL

0782 RETURN

0783 END

0784 SUBROUTINE PCLIP (X,Y)

0785 COMMON LARY (20), TMINVX, TMINVY, TMAXVX, TMAXVY, TREALX, TREALY,
0786 1 TIMAGX,TIMAGY,TRCOSF,TRSINF,TRSCAL,TRFACX,YRFACY,TRPARL,
0787 2 TRPAR2,TRPAR3,TRPARY, TRPARS,TRPARG,KMOFLG(B) ,KPAD2,

0788 3 KBAUDRyKGNFLG,KGRAFL ,KHOMEY ,KKMODE , KHORSZ ,KVERSZ,KTBLSZ,
0789 4 KSIZEF »KLMRGN,KRMRGN,KFACTR,KTERM,KLINE,KZAX]IS ,KBEAMX,
0790 S KBEAMY ,KMOVEF ;KPCHAR(S) ,KDASHT ,KMINSX,KMINSY ,KMAXSX,
0791 6 KMAXSY ,KEYCON,KENLFT,KOTLFT,KUNIT
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0792 KGNFLG®O

0793 IF(X,LT,TMINVX) GO TO 10
0794 IF(X,6T,TMAXVX) 60 TO 10
0795 IF(Y,LT,TMINVY) 6O TO 10
0796 : IF(Y,6T,TMAXVY) 60 TO 20
0797 10 KGNFLG®!

0798 20 RETURN

0799 END

0800 ENDS





