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SUMMARY

This report describes six plotting packages for use with tne
SC4020 plotter. Three of the packages are for plotting maps, two for
plotting time series and one for general cartesian co-ordinate graphs,
A routine for drawing dotted lines is also described.

1, INTRODUCLION

In the past few years the UKAEA Seismology Group at Blacknest
itave been developing various plotting routines for use witi the SC4020
plotter in conjunction with the IBM7030 (STRETCH) computer., These routines
have been designed specifically for plotting seismic data but they can be
used for plotting other data, This report describes the routines and their
use as they may be of value to other computer users.

Six plotting packages are described; three are for plotting
maps -

APMAP - plots maps on an az;muthal great circle projection
MERCAT - plots maps on a mercators projection
MPLOT - plots maps on an orthographic projection;
two packages are for plotting time series data:-
TIMSER -~ plots data for a single time series
CHAN - plots up to 20 channels of data;
the remaining package is
CARGRF - plots data on a cartesian co~ordinate graph.
A series of subroutines for plotting dotted lines is also given,

In what follows it is assumed that the main program of the deck
which calls one of these plotting routines has

CALL SCLIBR

as its first executable statement and that the appropriate S$C4020 card has
been included in the data deck.

2. MAPPING ROUTINES

The basic data of all the mapping routines is a library of
shoreline co-ordinates defining the major land areas, islands and the
larger inland bodies of water, These co-ordinates were compiled by
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Dr. A.V. Hershey of the Naval Weapons Laboratery at Dahlgren, Virginia.
The co-ordinates are expressed relative to three rectangular axes with

origin at the centre of the earxth; the earth is assumed to be a sphere
of unit radius.

These rectangular co-ordinates have been converted to degrees
and minutes latitude and longitude (positive north and east, negative
south and west) and stored on punched cards; a listing of these cards
is given in appendix C,

A second binary tape has been prepared containing these
latitude and longitude points. The binary tape of latitude and longitude

points is used as input to APMAP and MERCAT; the original tape 1s used
as input to MPLOT,

Each land area or enclosed water body is defined as a loop of
points, starting and finishing at the same co~ordinate. The end of each
loop is defined by a series of nines.

2.1 APMAP
Comprises subroutines APMAP
APCOD
APPOL

This package plots maps on an azimuthal great circle projection.
The centre point of the map, the origin, is specified and the co-ordinates
of the coast lines and latitude and longitude lines are then converted to
polar co-ordinates (8',¢') relative to the centre point, where 6' is the
angular distance subtended at the centre of the earth by the arc jolning
the origin and the point (8',¢') and ¢' is the azimuth of the point (8',¢")
relative to the origin (measured clockwise from north), The co-ordinates
(6',46') are then converted to cartesian co-ordinates and scaled for
plotting on the SC4020, The equations for computing 6' and ¢' given the
latitude and longitude of the centre point and the latitude and longitude
of the point (6',4') have been derived by Mr., C.E, Wright (private
communication) and are given with their derivation in appendix A.

The calling statement for APMAP is
CALL APMAP (IFRAME,DIST,CLAT,CLONG,NLAT,NLONG,ISEL,TITLE,KEY) where
DIST is the radius of the map to be plotted - in degrees (normally 180°).

CLAT and CLONG are the latitude and longitude of the centre point (positive
north and east, negative south and west).

NLAT AND NLONG is the required spacing of the latitude and longitude grid
(normally 10°).

ISEL is an indicator as follows:~



ISEL

]

1 graticules, shorelines and data produced on separate franmes

il

2 graticule only

i

3 shoreline only

f

4 composite picture (ie, full map).
There are also various specialised options (see listing appendix B).
KEY is the size of the title to be printed

IFRAME specifies the type of output:-

IFRAME = 0 output on hard copy
IFRAME = 1 output on microfilm
IFRAME = 2 output on hard copy
IFRAME = 3 output on microfilm and hard copy.

Once APMAP has been called the following subroutines can be used
to plot points on the map:-

CALL APCOD(X,Y,ALAT,ALONG) - converts the latitude and longitude,
ALAT and ALONG, to X and Y SC4020 raster units which can then be used to
plot a character by SC4020 subprograms.

CALL APPOL(X,Y,DIST,ANGLE) - converts the polar co-ordinates
DIST and ANGLLE (north through east) to X and Y SC4020 raster units,

The graticule spacing is defined by NLAT and NLONG but the
plotting interval for each line is decided by the program. The package
picks a plotting interval and checks to see if the resulting SC4020 vector
length is between 4 and 8 raster units; if it is, the vector is drawn, if
it is not the vector is reduced or increased until the length does lie
within the limits. This ensures that the graticule is eveanly plotted at
the centre as well as at the edge of the map., When the radius of the map
is less than 180° the graticule is computed as for 180° and the vector
lengths then scaled up and plotted. This means, for example, that the
vector length varies between 8 and 16 units for a 90° radius map but
because the grid lines are less curved there is no loss of definition,

APMAP can be used to produce standard maps through the calling
sequence as described above, However by using the COMMON/SCOMON/ aud the
indicator ISEL, special purpose maps can be produced (see listing
appendix B),

Typical maps drawn by APMAP are given in figures 1 and 2.

2.2 MERCAT

Compriseé subroutines MERCAT

MERCOD



N

This package plots a world wmap on a mercators projection. The
map is plotted to 84° north and south; higher latitudes are plotted at
84°, The calling statement ig

. CALL MERCAT (IFRAME,NLAT,NLONG,ISEL)

Oy where

f; IFRAME specifies the type of output

IFRAME = 1 output on microfilm
IFRAME = 2 output on hard copy
IFRAME = 3 output on hard copy and microfilm,

NLAT and NLONG is the gpacing of the latitude and longitude
grid required (normally 10° and 20°),

ISEL determines the following:=-

ISEL = 0 advances frame

ISEL = 1 produces graticules, shorelines and data on
separate frames
: ISEL = 2 plots'graticule only
? ISEL = 3 plots shorelines onlym
; ISEL = 4 produces composite picture,
|

From the CALL MERCOD(X,Y,ALAT,ALONG) the latitude and longitude
ALAT and ALONG (positive north and east, negative south and west) are
converted to X and Y SC4020 raster units which can then be used to plot
a character by the usual SC4020 subprograms.

The normal projection produced by MERCAT is centred om
Greenwich and the Equator but a special version of the program produces
maps centred on 180°W and the Equator (see listings appendix B).

The formula used by MERCAT is taken from Steers (1956).
Latitude lines in 8C4020 raster units are the lines

1024

Y = R log (sec (ALAT) + tan(ALAT)) where R = .
e 2n

Longitude lines are evenly spaced,
Figures 3 and 4 show examples of maps drawn with MERCAT,
2.3 MPLOT

This program is based on an American program of the same name
written by H.L. Baldwin Jnr, and described in "Orbit Display Using the

-
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SC4020" (Baldwin (1963)). Basically designed for plotting satellite orbits
the projection is orthographic, ie, it gives a picture of the earth as
seen from space, A subprogram has been added to the original package to
plot points given the latitude and longitude,

A listing of MPLOT is given in appendix B. For detailed
ingtruction on using the program the reader is referred to the original
publication (Baldwin (1963)).

Examples of maps drawn by MPLOT are given in figures 5 and 6,

3. TIME SERIES PLOTTING ROUTINES

3.1 ‘ TIMSER
Comprises subroutines TIMSER
RECORF
AMAX
AMIN
This plotting package plots N values of an array X, where X is a time
series sampled at equal intervals. A typical output is shown in figure 7;
the time series is divided into convenient lengths and plotted across the
8C4020 frame, 3 lengths to a frame., The program continues on to successive
frames until all N points have been plotted. If N is less than 100 an
expanded time base is used.,
The statement

CALL TIMSER(TITLE,X,N,DELA,IF)

causes N values of X to be plotted. DELA is the sampling interval and IF
is an indicator which specifies the type of SC4020 output required.

If IF = 1 output is on microfilm
IF = 2 output is on hard copy
IF = 3 output is on both microfilm and hard copy.

TITLE is a 20 element array carrying data for annotating the
output graphs, The TITLE array should be set up as follows:-

TITLE (1) - unused
TITLE (2) ~ unused

TITLE (3) - contains 8 Hollerith characters giving units of the
time series, eg, SECONDS

TITLE (4) - unused




TITLE (5) -~ unused

TITLE (6) -

-

)
; contains 80 Hollerith characters giving
) @ title to the graph

)

TITLE (15)~-

TITLE (16) - contains 8 Hollerith characters giving the date
of processing

TITLE (17) - )
' g contains 24 Hollerith characters giving a
¢ ) subtitle to the graph

TITLE (19) - )

TITLE (20) - unused,
Note: the statement

CALL SDATE(TITLE (16)) will cause the date of processing to
be stored in TITLE (16) as required.

Figure 7 shows a typical output from TIMSER.
3.2 CHAN
Comprises subroutines CHAN
PMULTIL
SCHAN
TCHAN
PEN
AMAX
AMIN
This package plots up to 20 channels of a double suscripted
array, X(I,J) where J defines the channel number and I the sample number
in the Jth channel, The data are assumed to be sampled at equal intervals,
Five channels are plotted to a frame; the time axis is
parallel to the y axis of the plotter., Successive frames are used until
all the data in the first five channels are plotted., The program then
switches to the next five channels and plots them, This process is
repeated until all the data are plotted,
As described here the package uses the following COMMONS:-
COMMON X (3400, 20)

COMMON/GRAPH/TITLE(35), DELA




Most of the machine storage is therefore taken up by the X array. The
user should modify the dimensions of the X array (subroutines CHAN and
PMULTI) to suit his needs; the number of samples per channel is limited
only by the machine size, the number of channels must be less than 20,
If the number of samples per chamnel is increased beyond 3400 the
dimensions of the TT array (subroutines SCHAN, TCHAN and PMULTI) must
be correspondingly increased.

COMMON/GRAPH/ contains the array TITLE, which carries
information for annotating the output, and DELA, the sampling interval
of the time series.

The TITLE array is constructed as follows (note this TITLE
array differs from that used previously in TIMSER):-

TITLE (1) -

Each element carries an 8 character title

)

)

)
TI%LE J) - ; describing the data in the channel

)

)

)

)

TITLE (20) -

TITLE (21) - )
* ; Carries 80 Hollerith characters giving a
* ) title to the output

TITLE (30) - )

TITLE (31) - Carries 8 Hollerith characters giving units of
time series
TITLE (32) =~ Carries 8 Hollerith characters giving date of

processing (cf, TIMSER:TITLE (16)).

The calling statement for this package is

CALL CHAN (N, NC, IF, IND)

This causes N points from the first NC channels of the X array
to be plotted. IF is again an indicator to specify the type of output
required:~

IF = 1 output 1is on microfilm

= 2 output is on hard copy
= 3 output is on both microfilm and\hard copy.
IND is an indicator; if set to 1 the maximum amplitude in each

channel is scaled to the full range available; if set to 2 the maximum range
of the X array is scaled to the full range available,




Setting IND to 1 destroys the original data in the X array,
plotting using CHAN should therefore be done only when all required

computation has been carried out on X - this restriction does not apply if
IND is 2,

3 5 Figures 8 and 9 show typical outputs from CHAN,

4, CARTESIAN CO-~-ORDINATE GRAPHS « CARGRF

Comprise subroutine CARGRF

SCALEN

POSMIN
CLOG
AMAX
AMIN

th This package plots N points, the cartesian co~ordinates of the
J"" point being specified as X(J),Y(J). The calling statement is

CALL CARGRF(X,Y,N)

The package uses the COMMON:-
COMMON/GRFF/TITLE(20) ,XMAX, XMIN,YMAX,YMIN, INDX, INDY, IND, IDOT,
ANSTR1, IF, XLIMIT,YLIMIT,SCALX,SCALY
This COMMON must be set up as follows before CALL CARGRF(X,Y,N).

The TITLE array carries information for annotating the output

graph, Setting up the array is identical to setting up the TITLE array
for TIMSER except:-

TITLE (1)

Contains 24 Hollerith characters giving the
units of the abscissae

Nt N u Nt N

TITLE (3)

TITLE (4) -

; Contains 16 Hollerith characters giving the units
) of the ordinate.

TITLE (5) =~

; j XMAX and XMIN are the maximum and minimum values of the horizontal (X)

% j scale, If both XMAX and XMIN are set to zero the program finds its own

; maximum and minimum values. By setting XMAX and XMIN to values of the
programmer's choosing the limits of the horizontal axis can be constrained
to a chosen value, Note: the program will not usually choose a scale that
extends exactly from XMIN to XMAX but will select a rather larger range

to fit a more convenient scale.
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YMAX and YMIN are the equivalent parameters for the Y scale,

INDX is in indicator for plotting the abscissae on a log
scales~

INDX = 1 abscissae on linear scale
INDX = 2 abscissae on log scale,

Should the X array contain a zero or negative value when a log scale is
requested the program will simply ignore the negative and leave a blank
on the graph. If all the values of the X array are negative or zero when
logs are requested the program prints out an error message to this effect
and calls EXIT. Similarly for INDY and the Y array.

Also, a CARGRF call with INDX set to 2 converts the X array to
logs and this array is returned as logs to the calling program. Similarly
for the Y array.

IND is an indicator for controlling frame calls and finish calls,
thus,

IND = O CARGRF calls ADVFLM(IF) and FINISH

1 CARGRF calls ADVFLM(IF) but not FINISH

2 CARGRF calls neither FINISH nor ADVFLM(IF)

IDOT is the SC4020 code of the plotting symbol required, eg,

if IDOT = 44 points will be parked with an asterisk
IDOT = 16 points will be marked with a plus sign
IDOT = 48 points will be left blank.,

A table of all codes available is given in appendix D.

ANSTR1 indicates whether the plotted points have to be joined
up

ANSTR1 = 1. points not joined
= 2, points joined
IF specifies the type of output:-

IF

1 output on microfilm
IF = 2 output on hard copy
IF = 3 output on both microfilm and hard copy.
The indicator IND allows several lots of data.to be plotted on

the same graph and to the same scale as is illustrated by the figures 10
and 11, .

11




If only one lot of data has to be plotted IND {s set to O and
CARGRF completes the graph., If two sets of data are to be plotted CARGRF
is called twice; before the first call IND is get to 1, before the second
IND i3 set to 2. By changing the plotting code between the two calls the
two sets of data can be distinguished by different symbols. If more than
two data blocks have to be plotted on the same graph, CARGRF is called
for each block; IND is get to 1 before the first call, to 2 before the
last call and to 3 for all the intermediate calls. At any time after
the first call of CARGRF (with IND = 1) and before the last (with IND = 2)
any other points or annotations can be added to the graph directly from
the calling program., For example the dotted lines in figure 10 and the
labels SIGNAL NUMBER 1 and SIGNAL NUMBER 2 in figure 11 were added between
CARGRF calls. To convert a point P,Q to SC4020 raster units XPLOT1l, YPLOTI,
outside CARGRF the following statements should be used:-

XPLOT1 = (P - XLIMIT)*SCALX + 123.
YPLOT1 = 923, - (Q - YLIMIT)*SCALY
These statements must come after at least one call of CARGRF

because XLIMIT, YLIMIT, SCALX and SCALY are not set up until CARGRF has
been called.

Once CARGRF has been called all succeeding graphs will be plotted
on the same scale unless XMAX, XMIN, YMAX and YMIN are set to new values,
If the program has to choose a new scale, XMAX etc should be set to zero,

5. DOTTED LINE ROUTINES - DOTLIN

Comprises subroutines DOTLIN
AXDL
The statement

CALL DOTLIN(XL, Y1, X2, Y2)

causes a dotted line to be drawn between the points X1, Yl and X2, Y2, where

X1, Y1 and X2, Y2 are in SC4020 raster units, DOTLIN must only be called
between an ADVFLM call and a FINISH call,
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FRAME GGY
FIGURE 4
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FIGURE 4, MERCATORS PROJECTION OF THE WHOLE EARTH
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ORTHOGRAPHIC PROJECTION

FIGURE €
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FIGURE 6. ORTHOGRAPHIC PROJECTION OF PART OF EARTH AS

VIEWED FROM A POINT ABOVE THE PACIFIC OCEAN
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FIGURE 7,

300.0 400.0 $00.0 nwénn.n

AN EXAMPLE OF THE OUTPUT FROM TIMSER
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FIGURE 11, AN EXAMPLE OF A COMPOSITE GRAPH GENERATED BY CARGRF
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APPENDIX A

AZIMUTHAL GREAT CIRCLE MAP PROJECTIONS - DERIVATION
OF THE EQUATIONS

Symbols Used:-

8 = colatitude of any point

¢ = corrected east longitude as defined below

a = colatitude of statiom
8' = colatitude of any point with respect to the "new pole"

¢' = east longitude with respect to the "new pole", je, with the Z-axis
passing through the station,

Consider the earth to be a sphere of unit radius, and take
the origin of a cartesian co-ordinate system as the centre of the earth.
Let the Z-axis pass through the north pole, and let the 0° meridian lie in
the ZOX plane. The first step is to rotate the co-ordinate system about
the Z-axis until the X-axis passes through the line of longitude
intersecting the station., Let the new east longitudes with respect to
this rotated frame of reference be denoted ¢. Thus initially all longitudes
have to be corrected by an amount equal to the longitude of the station.

In the frame I0XYZ any point on a unit sphere has co-ordinates
(sin 8 cos ¢, sin 8sin ¢, cos B8) - see figure Al, z
Now rotate the co-ordinate system about the A
y~axis through an angle o as shown in figure A2,
so that the new Z-axis passes through the
station, The new frame of reference is denoted
L0X'Y'Z', Then

'
o/

Z2' = Z cos a + X sin a) :

X' = X cos o - Z sin ag...(Al) | Y

Y' =Y ; X

' ' FIGURE Al

But if the polar angles of the new frame are 6' and ¢',

X' = sin 8' cos ¢' )

'Y' = sin 6' sin ¢' ; eeses(A2)

Z' = cos 0', | ;

«*« sin 8' cos ¢' = sin 6 cos ¢ cos a - cos 6 sin a eesee(A3)
sin ' sin ¢' = sin 0 sin ¢ coees (AL)
cos 6' = cos 8 cos o + sin 6 cos ¢ sin a eesss(AS)
8' = cos™! (cos 6 cos a + sin 6 cos ¢ sin a). eoses (ASA)

25




From equations (A3) and (A4)

sin 06 sin ¢

LI "e
tan ¢ sin 6 cos ¢ cos o - cos 6 sin a’ "i, (46)
The required projection on to a plane is
given by polar co-ordinates (68', $') as
sketched in figurxe A3.
In cartesian co-ordinates
' a
X = e' cos ¢' -ootc(A?)
Y= e' sin ¢'o oooco(As) / X
xV
FIGURE A2
From (A6)
cos ¢' = sin 6 cos ¢ cos a — cos 8§ sin a eeel (A9)
Y ((sin 6 cos ¢ cos a ~ cos 8 sin a)? + sin?e sin?¢)
sin ¢' = sin © sin ¢ . .....(AlO)

/((sin 6 cos ¢ cos a - cos 6 sin a)? + sin?6 sin?¢)

From (AS5), if

K= cos 6 cos a + sin 6 cos ¢ sin a = cos 6'

6' = tan-.l (ﬂ_l—(_lSﬂ). ooco.(All)

The expressions used in the programme are

(A7), (A8), (A9), (A10) and (All), FIGURE A3
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PROGRAM LISTINGS
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1

1

JOBy

TYPE,COMPIL GO,y

SUBTYPL,FIUD

14BIODTAPEY ¢ o
REEL,PLBBOBOO
END

APMAP
Fé

L 'SAVE

SUBTYPE, FOR TRAN, LMAP L STRAP

DIMENSLON HEAD(4)

DATA (HEAD({ 1), 1=1¢4){32HFIGURE 2 CENTRED ON ESKDALEMUIR),

FIGL(BHF IGURE

CALL SCLIBR

1)

CALL APMAP(O,Q.QO-QO-1010947‘:‘[61!1‘
CALL APMAP(2490,4+55.3332,-3.1588,0,0+3,HEAD+4)

CALL FINISH
RETURN
END

SUBTYPE, FORTRAN, LMAP,L STRAP
AZIMUTHAL GREAT CIRCLE MAP PROJECTION . (APMAP)

THIS SUBRODUTINE PLOTS THE GRATICULE, SHORELINES, ETC.
AS REQUIRED FOR AN AZIMUTHAL GREATY CIRCLE MAP PROJECTION

FRUM THE CALL APMAP{ [FRAME DISToSTNLAT,STNLNG NLAT,NLONGe ISEL,»TITLE,KEY)

0isT RADIUS

{IN DEGREES) OF MAP TO BE PLOTTED

If ZERU 180 DEGREES IS USED
STNLAT LATITUDE OF CENTRE PDINT (PLUS DEGREES NORTH)
STNLNG LONGITUDE OF CENTRE POINT (PLUS DEGREES EAST)

NLAT SPACING OF LATITUOE IN DEGREES
IF ZERQ SPACED AY 10 DEGREES

NLONG SPACING OF LONGITUDE IN DEGREES
IF ZERD SPACED AT 10 DEGREES

ISEL DETERMINES THE FOLLOWING -

ISEL
ISEL
1SEL
{SEL
1SEL
ISEL
ISEL
[SEL
ISEL

L]

WonoHow oW

! L}
P EVWLWNN = —~O

ADVANCE FRAME READY FOR DATA

DATA PART ONLY .

PICTURE OF GRATICULE ONLY

AS ABOVE WITHOUT ADVANCE FRAME AND PRINTING
PICTURE OF SHORELINES ONLY

AS ABOVE WITHOUT ADVANCE FRAME AND PRINTING
COMPOSITE PICTURE

AS ABOVE WITHOUT ADVANCE FRAME AND PRINTING

IFRAME DETERMINES THE FOLLOWING -

1FRAME
IFRAME
IFRAME
IFRAME

0 HARDCAPY

1 MICROFILM ONLY

2 HARDCOPY ONLY

3 HARDCOPY AND MICROFILM

n ot n

KEY DETERMINES THE FOLLOWING HEADINGS INDEPENDENT OF ISEL -
POSITIVE SIZE OF TITLE TO BE PRINTED PLUS THE DATE

ZERD

NO CHANGE IN HEADING

NEGATIVE RESET TO BLANK

FRUM THE CALL APMAP(0¢90e10e90495¢04540,0)

A SCALE AT NLAT (DEGREES) INTERVAL IS ORAWN BUT NOT MARKED
FROM THE CALL APMAP(0490410.090040¢545,0,0)

A SCALE AT NLONG (DEGREES) INTERVAL IS DRAWN BUT NOT MARKED
FROM THE CALL APMAP(ANGLE¢0e10e090¢9040¢540,0)

A LINE AT THE

AZIMUTH ANGLE (DEGREES) IS DRAWN FROM THE CENTRE

FRUM THE CALL APMAP{ 0+yDIST404e04+40y045¢0,0)
A CIRCLE AT DIST (DEGREES) FROM THE CENTRE [S DRAWN
FRUOM THE CALL APMAP( IFRAME 049041049040, =5,TITLE(KEY)
THIS IS EQUIVALENT TO CALL ADVFLHM({IFRAME)

USE -~ FIRST - SET UP THE MAP WITH APMAP
SECOND ~ USE APCOD TO COMPUTE POINTS READY FOR PLOTTING

SUBROUTINE APMAP{FRAME,DISToSTNLAT,STNLNG +NLAT,NLONG, ISEL,

COMMUN  /SHORES/
COMMON  /SCOMON/

TITLEWKEY)

NCOAST, CLAT(8338}, CLONG(8338)y NCIND
TFRAME,NCOPY yLPXCPYyRADyRDISToFACT y SLAT o SLONG,
RyCOSR,SINR, P,COSP,SINP, Q,CDSQ,SINQ

1
DIMENSION TITLEUKEY), HEADL 12}

1
2

REAL NURTH

DATA BlaodsU(Ba)rE(0.0004) ¢ARM{16.)LTAPE(L4Y,

NORTH{ BHNORTH
UKAEA(BHUKAEA

V¢ SOUTH(BHSOUTH ) «POLE (BHPOLE 1)
¥+ BLANK { BH )
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SPACE(XL oY1 9X2yY2)=SQRT{{X2-X1)%024(Y2-Y])®®2)

1000 CALL EXPHVY(CPXy48,CPY)
1010 IF(KEY)1020,1U14,1012
1012 IF(KEY-1211030,1030,1050
1014 [FICUDE-BLANK)1016,105041016
1016 IF{CUDE-UKAEA11020,1050,1020
1020 DO 1022 1=1,12
HEAD( [ )=BLANK
1022 CUNTINUE
CODE=BL ANK
DATE=BLANK ‘
GU TO 1050 b ; : !
1030 DU 1032 [=1.KEY - '
HEAD(T)=TITLE( 1)
1032 CUNTINUE
NC=KEY +1
1040 00 1042 1=NCy1l2
HEAD(I)=BLANK
1042 CUNTINUE
CODE=UKAEA
CALL SDATE(DATE)
1050 IND=IABS{ISEL}+1
IF{ IND-=6) 1060, 800, 7C0
© 1060 LE(ISEL#1)104680,1070
1070 IFRAME=FRAME
IFUIFRAME)1090,1090,1080
1080 IF(IFRAME-3)1100,1100,1090
1U90 [FRAME=2
1100 CALL REPEAT(IFRAME,Q)
CALL TSPI80s48,0)
CALL HORAM{CODE,8} . .
CALL HORAM(DATE,8) . -
CALL TSP(232,48,0) :
DO 1102 [=1,12
CALL HORAM{HEADLI),8) i
1102 CUNTINUE
CALL STPTYP
CALL VECTOR(CPXy CPY=ARM,CPX,CPY+ARNM)
CALL VECTOR{CPX-ARM,CPY, CPX+ARM,CPY) .
CALL VECTUR{1023,-ARM04¢1023,40.) i
CALL VECTUR(10234904¢1023,,ARM} i
RAD=WID C j

c
C ]
1 IF(CPX~1023.1243,3
2 LF{CPX 13,3, 4 !
3 CPX=511, ]
4 IFLCPY-1023¢15,646 ]
5 IF{CPY )b, 648 i
6 CPY=515, .
B WID=AMINL(SPACE(CPX,CPYsCPX 0,9y SPACECCPX ,CPY ,CPX41023,),
1 SPACE{CPXCPY 04 sCPY)ySPACE(CPX yCPY 10234 ,CPY)) 4
C ]
¢
3
{

10  CALL EXPLGT{CPXy48,CPY) H
ROIST=180,
IF(DISTIL8, 18,16

16 ROIST=DIST

18  FACT=RAD/RDIST
RFACT=180./RDIST
SLONG=STNLNG
SLAT=90,-STNLAT
R = SLAT#0,017453293
COSK = COS(R) , : o
SINR = SIN(R) :

DLAT=2,
TLAT=NLAT
[FLILAT#(90/NLATI=90) 20430420

50
60
70
8v
90

1LAT=10
IF(ILAT~1)20420,40
LAT=-90Q
MLAT=90-ILAT
HLAT=MLAT

PLAT=0,

DLONG=2,
TLONG=NLONG

IF{ILONG®{180/NLONGI-180150460450

ILONG=10 .
1F({LUNG-1)50,50470
LUNG=-180

GO TQ (400,90,90,320,90,71004IND

FACT=FACT/RFACT
XRE=CPX#(RFACT-1,)
YRF=CPY*{RFACT~1,)
GO TO 110
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i it

100
110

120

130
140

150
160

174
175
176

178

180

184
185
190

200
210

220

230
240

250
260

270

212

274

215
276

278

280

284
285
290

300

301

LATITUDES
PLAT=L AT Cimeee e
PLUNG=~180. )
CALL APCODIXSyYSyPLATPLONG)
N1X=XS*RFACT~XRF
N1Y=YS®RFACT-YRF
LIND=1
PLONG=PLONG DL ONG
CALL APCOD{XF+YFyPLAT,PLONG)
D=SPACEIXSyYSy XE(YF)
1F{0-E) 190,190,130
IF{D-8)14041504,150
PLUNG=PLONG-DL ONG
DLONG=DLUONG*24
GO TO 120
FF(D-U)170,1704160
PLONG=PLONG~DL UNG
DLONG=DLUNG#0. 2
GO TO 120
N2X=XF#*RFACT-XRF
N2Y=YF #REACT-YRF
lrthACE(FLﬂATlNZX)-FLOAT(NZY!.CPX.CPY)—RAD)I14'172'172
LIND=2
GO TO 178
GO TO {175,176),LIND
CALL VECTOR(NLXyNLY N2X,N2Y)
LIND=1
N1X=N2X
NLY=NZY
XS=XF
YS=YF
LF((PLUNG+DLONG)-180,1120,180,180
PLONG=180.
CALL APCOD(XF¢YFyPLAT,PLONG)
PLONG=0.
N2X=XF ¢RF ACT~XRF
NZ2Y=YF®RFACT-YRF
IF(SPACE( FLOAT(N2X) sFLOATIN2Y}+CPX,CPY)=RAD) 184, 190.190
GU TO {185,190},LIND
CALL VECTORINLIXyNLY N2XyN2Y)
LAT=LAT+ILAT
IF(LAT-MLAT)100+1004210

LONGITUDES
PLGNG=LONG
PLAT=-MLAT
CALL APCOD{(XSeYS¢PLAT¢PLONG)
N1X=XS&RFACT-XRF
N1Y=YS&«RFACT~YRF
LIND=1
PLAT=PLAT+DLAT
CALL APCOD(XFsYF,PLAT,PLONG)
U=SPACE(XS,YSe XFeYF)
IF(D-E129G, 290,230
IF{D-B) 240,250,250
PLAT=PLAT-DLAT
DLAT=DLAT*2,
GO TO 220
IF{D-U127042704+260
PLAT=PLAT~DLAT
OLAT=DLAT*0D,2
GO YO 220
N2X=XF*RFACT-XRF
NZ2Y=YF*RFACT-YRF
IF(SPACE(FLOAY (N2X) 4FLOAT(N2Y)LPX,CPY)~ RAD)Z74.2721272
LIND=2
GO To 278
GO TQ (275,276)4LIND
CALL VECTOR(NLXyNIY NZ2XyN2Y)
LIND=1 -
N1X=N2X '
N1Y=N2Y
XS=XF
YS=YF
TF((PLAT+DLAT)-HLAY1220,2804280
PLAT=HLAT
CALL APCOD(XFsYFePLAT PLONG)
PLONG=0.
N2X=XF*RFACT-XRF
N2Y=YF*RFACT~YRF
TE(SPACE(FLOAT (N2X) sFLOAT(N2Y) oCP X4CPY)~ RAD)ZB4'Z90vZ90
GO TO (28542901, LIND
CALL VECTOR(NLIX NIY N2XyN2Y)}
LONG=LONG+ILONG
IF{LONG~180)200,4200,300

COASTLINES AND POLES
FACT=FACT*RFACT
IF(ISEL)308,308,301
TF{ABS{STNLAT}-84.,)302,302,307
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e

v e e

302
303

304

305
306

307

31

32

33

308

310

312

320

330

333

340

342
344
345
346
348
350
360
370
400

410

420

430

PLAY=90,

CALL APCODIXEYF¢PLAT 4PLUNG)

CALL APCOD(XSyYSy~PLAT,PLONG)
TF{SPACE{XFyYF sCPX,CPYI-RAD)30493(054305
48= BLANK

CALL TOSPIXF-2R4y48,yYF-B,)

CALL HORAMINORTH,5)

CALL TOP{XF-264.¢48,YF+84)

CALL HOKAM(POLE,4)
IF(SPACE(XSeYS+CPX,CPYI-RADI3IC6,30T74307

CALL
cALL
CALL
CaLL
catLL
CALL
CALL

TSP{XS-2844484Y5~841}
HORAM( SUUTH, 5}
TSPIXS=24.,48,Y5+8,)
HORAM{POLE 4}
EXPHVY(CP Xy 48,CPY}
TSP(915,48416)
C4020H

PRINT 31

FORMAT( 13HGRID SPACING )

CALL TSP{915448,32)

CALL C4020H

PRINT 32

FOGRMAT {QHLATITUDE )

CALL C40201{ILAT, 3)

58= DEGREES SIGN

CALL TSP{1019,58,32)

CALL TSP({915,48,481)

CALL C4020H

PRINT 33

FORMATU9HLONGITUDED

CALL C4020I(TLUNG,3)

58= DEGREES SIGN

CALL TSP(1019,58,48)

CALL STPTYP

CALL EXPHVY(CPX448,CPY])

60 T0 (7104310,400,43204+320,7101,IND
CALL ADVFLM{ IFRAME)

CALL TSP(B0,48,0)

CALL HORAM{CODE,8)

CALL HORAM{DATE,8)

CALL TSP(232,48,0)

DU 312 I=1,12

CALL HORAMIHEAD(I1),8)

CONT INUE

CALL STPTYP

CALL VECTOR(CPXyCPY-ARMyCPX,CPY+ARM)
CALL VECTOR(CPX~ARM,CPY,CPX+ARM,LPY)
CALL VECTOR{1023.,~ARMCse10234+041}
CALL VECTOR(10234+04y102344ARM)
LIND=1

NE=0

JFINCINDY 330,333,330

READ (LTAPE) NCOAST+(CLATUI)CLONG(I ), I=1,NCDAST)
NCIND = ©Q

NC=NCt]

CALL APCOD{XSsYSyCLATINC) CLONGINC) )
N1X=XS

N1Y=YS

GU TO 350

CALL APCOD(XFsYF,CLATUNC) ,CLONGINC))
NZX=XF

N2Y=YF
TF{SPACE(XFoYFCPXyCPYI=RADI344,342,342
LIND=2

GO TD 348

60 110 {345,346),LIND

CALL VECTUR(NLIXyN1YN2X¢N2Y)

LIND=] . ,

N1X=N2X

N1Y=N2Y

NC=NCe¢1

TF{NC-NCOAST)3604400,400

TF{CLAT(NCY 340,370,340
TF{CLONGINC1)340,333,340

EDGING
PLAT=RDIST
DLAT=PLAT/60.
JLONG=1
CALL EXPLOT(CPX4484CPY)
LONG=JL ONG
PLUNG=LONG
CALL APPOL(XS,Y5¢PLAT,PLONG)
CALL APPUL(XFoYFPLAT-DLAT,PLONG)
N1X=X$
N1Y=YS
N2X=XF
N2Y=YF
CALL VECTURINIX¢N1Y N2XgN2Y)
LONG=LING +JLONG
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440
450

460

470

520

530

940

550
560

579

580

61

62

. 640

650

63

IFILUNG=3601420,4204440
TF(JLONG~1) 460,450,460
JLONG= TLONG

PLAY=PLAT~DLATY

GC TO 410

CONT INUE

37=N

CALL APPOL(XS,YS,PLAT,0.}
CALL TSPIXS=8.+3T74YSt6.)
21=E

CALL APPOL(XS+YSsPLAT,90,.)
CALL TSPIXS~6e12lsYS-6.)
50=3

CALL APPUL{XS,YS:PLAT,180.)
CALL TSPUXS-B49501Y5-6.1)
54=W

CALL APPOL(XS+YSePLAT,270.)
CALL TSPIXS+4e¢9549Y5~6s)
CALL STPTYP

60 TO 510

CIRCLES
DLAT=0.
IECOIST-ROISTISLU 5104590
CALL EXPHVY(CPX,48,CPY}
PLONG=-180,
CALL APPOL{XS+YS,PLAT,PLONG)
N1X=X$
N1Y=YS$S
PLONG=PLONG+DLONG
CALL APPOL(XFy4YFyPLAT,PLONG)
D=SPACEIXS,YSy XFeYF)
IF{D-E)590,4 590,530
1F{D-B1540,550,550
PLONG=PLONG-DL ONG
DLONG=DLONG*2.
GO TO %20
FF{D-UI570: 5704560
PLUNG=PLONG-DL ONG
DLONG=DLUNG*Q. 2
GO TO 520
N2X=XF
N2Y=YF
CALL VECTORINIXyNLY N2X¢N2Y)
XS=XF
YS=YF
N1X=N2X
Nly=N2Y
FFC(PLONG+DLONG)-18041520,580,580
PLONG=180,
CALL APPULUXFyYFoPLAT PLONG)
N2X=XF
N2Y=YF
CALL VECTORINLXyNIY N2XyN2Y)
PLAT=PLAT+DLAT
TFICLAT 500,600,500

HEADINGS
GO TiJ (610,620+1620,6204620,700),4IND
CALL EXPHVY(CPX,48,CPY)
IFCISEL)}69046304630
17=a
CALL TSP(0,17,1015)
CALL C4020H
PRINT 61

FORMAT (
1127HZ IMUTHAL GREAT CIRCLE PROJECTION

119_c OISTANCE AND ANGLE CORRECT FROM CENTRE)

CALL TSP(0,19,16)

CALL C4020H

PRINT 62

FORMAT ( 1SHENTRE LATITUDE )
CALL C4020F(ABSISTNLAT)9,4)
58= DEGREES SIGN

CALL TSP{200,58416)

37=N 50=35

NC=37
TF(STNLAT ) 640,650,650
NC=50

CALL TSPL2064,NCy16)
19=C

CALL TSP(0,19,32)

CALL C4020H

PRINT 63

FORMAT{15HENTRE LONGITUDE)
CALL C4020F(ABSISTNLNG} 944}
58= DEGREES SIGN

CALL TSPE200,584321)

21=¢ 54z
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6b0
670

54

680

682

690
700
10
800
810
812
8la
820

822

840
850
860

870

880

910

920
930

OO0 COOO0OOO0 -

NC=21
IFISTNLNG)6€0,6704670
NC=54

CALL TSP{2064NCy32)

41=R

CALL TSP(O,414481

CALL C4020H

PRINT 64

FORMAT(15HADIAL DISTANCE )
CALL C4020F(RDIST¢49¢4)

54= DEGREES SIGN ;
CALL TSP({200458448) i
GU T (690,680:690¢69096904,710),IND ;
CALL ADVFLM{IFRAME)

CALL TSP(B0,48,401)

CALL HURAM(CODE, 81

CALL HORAMUDAYE,8)

CALL TSP(2322448,0)

DU 682 [I=1,412

CALL HURAM{HEAD(1),8)}

CONT INUE

CALL STPTYP

CALL VECTOR{CPX4CPY~ARMCPX,CPY+ARM)
CALL VECTOR{CPX~ARMCPY,CPX+ARM,CPY}
CALL VECTOR{1023.-ARM,0.,410234,40,)
CALL VECTOR(10234+¢0e9 10234 4ARM)

CALL STPTYP

CALL ENDFME

RETURN

STae

SPECTAL CALLS
IF(ISEL)B10,7104840
1=FRAME
LF{1)814,814,812
[F(1~31820,820,614
1=2
CALL ADVFLMUI)
CALL TSP(B0+48,0)
CALL HORAM(CODE,8)
CALL HORAMIDATE,8)
CALL TSP(232,48,0) !
D 822 I=1,12 ]
CALL HORAM(HEAD(1),8)
CONT INUE
RAD=WIO
G0 TO 690
NC=1LONG
IF{NLUNG=5) 850, 880, 850
NC=ILAT
TFINLAT=5) 860, 880, 860
PLAT=D1ST
LE(DIST 870,870,500
CALL APPULIXF,YF,RDIST,FRAME)
CALL VECTOR(CPX¢CPY yXF,YF)
CALL VECTOR{CPX,CPY XF,YF}
G0 TO 690
CALL VECTOR{1023.~ARM¢ 04y 1023 .~RAD40,)
XF=RAD/ROIST
N2X=NC
NDIST=RDIST
D0 930 [=1,NDIST
NIX=1023.~XFEFLOAT( 1)
IFIN2X~11920,910,920
CALL VECTOR(N1Xy04N1X,8)
N2X=N2X+NC
G0 TD 930
CALL VECTUR{NLXs0yN1X¢4)
CONT INUE
60 TU 690
END
SUBTYPE,FORTRAN, LMAP,L STRAP
ALIMUTHAL GREAT CIRCLE MAP PROJECTION {APCUD)

FROM THE CALL APCOD(X.Y,(PLAT,PLONG)
THIS SUBROUTINE CONVERTS COURDINATES PLAT AND PLONG
TO UNITS X AND Y SUITABLE FOR PLOTTING THE AZ{MUTHAL GREAT CIRCLE
MAP PROJECTION ON THE S-C4020 AFTER FIRST CALLING APMAP
PLAT POSITIVE FOR DEGREES NORTHy NEGATIVE FOR DEGREES SOUTH
PLONG POSITIVE FOR DEGREES EAST, NEGATIVE FOR DEGREES WEST

THE FURMULAE FOR THIS A2IMUTHAL GREAT CIRCLE MAP PROJECTION

ARE BASED ON BLACKNEST NUTE PA4/AGTO BY MR, (., WRIGHT

THIS PROGRAM SUPERCEDES THE PROGRAM WRITTEN AND DESCRIRED BY MR, WRIGHT
THUUGH IN PRINCIPLE THEY ARE THE SAME

THE FORMULAE USED ARE -
COSKF - t9) SINF - {10) cast - () SINT ~ (6) X - N Y - (%)
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AS NUNBERED IN THE NOTE

NeBse THE COORDINATE SYSTEM HAS BEEN MODIFIED FOR THIS PROGRAM

SUBRUUTINE APCODIXs Yy PLAT,PLONG}

CURMON  /SCOMON/  IFRAME/NCOPYCPXyCPYRADSRDIST FACT o SLAT o SLONG,
1 RyCOSRSINRy PoCOSPySINPy, Q,C05Q9SINQ,
2 FeCOSFoeSENF,y ToCOSTSINT

DATA DTOR{0.,017453293), RYQD{57, 295779513}

P = (90.-PLAT})*DTOR
CasP = COsie)

SINP = SIN(P)

Q = (PLONG~SLONG)*DTOR
COsSQ = COS(Q)

SINC = SINUQ)

COSF=SINP*COSO*CUSR-~COSP*SINR
SINF=SINP%®SINQ
COST=COSP¥LOSR+SINP®COSQ®SINR
SINT=SQRT(COSF*COSF+S INFESINF)
COSF=COSF/SINT

SINF=SINF/SINT
T=ATANZ2{SINT,CUST}Y&RTOD

X = T#SINF

Y = T#COSF

X=CPX+X®FACT
Y=CPY+Y*FACT
RETURN
END
SUBTYPE,FORTRAN LMAP oL STRAP
AZIMUTHAL GREAT CIRCLE MAP PROJECTION (APPOL)

FROM THE CALL APPOLUXeYsDIST(ANGLE)
THIS SUBROUTINE CONVERTS THE POLAR COORDINATES DIST AND ANGLE

TO UNITS X AND Y SUITABLE FOR PLOTTING THE AZTMUTHAL GREAT CIRCLE

MAP PROJECTION ON THE $-C4020 AFTER FIRST CALLING APMAP
DIST DISTANCE IN DEGREES FROM THE CENTRE
ANGLE ANGLE IN DEGREES FROM NORTH THROUGH EAST

SUBROUTINE APPOL(X+YsDIST,ANGLE)
COMMON  /SCOMON/  TFRAME+NCOPY CPX+CPY,RAD,RDTST,FACT, SLAT,SLONG

R=DIST*FACT
T=ANGLE*0.,017453293
X=CPX+R*SINIT)
Y=CPY-R*COSI(T)
RETURN
END

SUBTYPE,DATA
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TP

py

OO0 COOCOOONO0n ~

10

30
40

50
60

100

110

120
130
140
150

180

200

JOB,y

TYPL,COMPILGU,F4

SUBTYPE,FIQD
14BIUDTAPE, » v »

REELLPLBBOBOO

END

SUBTYPE,FURTRAN LM

y SAVE

AP 4L STRAP

CALL
DATA
CALL
CALL
CALL
CALL

SCLIBR
F1G3(8HFILGURE 3)
MERCAT(2+30,30,4)
TSPL4T2,44848)
HORAM{F1G2,8)
FINISH

RETURN
END

SUBTYPE, FURTRANy LM
MERCATUR PLUOTTING PRO
GRS ROR K ok

THIS SUBROUTINE PLOTS A WORLD MAP ON MERCATORS PROJECTION

AP,LSTRAP
GRAM  MERCAT
EETARBRK ERER

MERCATOR ATLANTIC

{VERSION 1)

BASED ON THE EQUATOR AND THE GREENWICH MERIDIAN

FROM THE CALL MERCATI IFRAME (NLAT,NLONG, [SEL)
NLAT  SPACING OF LATITUDE IN DEGREES
1¥ ZERD SPACED AT 10 DEGREES
NLONG  SPACING OF LONGITUDE IN DEGREES
IF ZEROD SPACED AT 20 DEGREES

ISEL DETERMINES TH
ISEL
ISEL
1SEL
ISEL
1SEL
[FRAME DETERMI
IFRAME
IFRAME
IFRAME

#ononono

E

i Zpwnereo

WN =W

E FOLLOWING -
ADVANCE FRAME

SEPARATE PICTURES OF GRATICULE,

PICTURE OF GRATICULE ONLY
PICTURE OF SHORELINES ONLY
CUMPOSITE PICTURE

THE FOLLOWING -
MICROFILM ONLY
HARDCOPY UNLY

HARDCOPY AND MICROUFILM

SUBROUTINE MERCAT{IFRAME,NLAT NLONG,I SEL}
ASTe CLAT(8338), CLONG(8338), NCIND

COMMUN  /SHORES/ NCD
OATA LTAPEL14)
CALL EXPLGT(511¢48451

IND=ISEL+]

60 TO (410,10,10410,1
CALL REPEAVUIFRAME, 0}
CALL VECTOR(100740410
CALL VECTOR(1023,0.10

[LAT=NLAT
TFCILAT®(90/NLAT)-90)
ILAT=10

LAT=180~ILAT
TLONG=NLUNG
TFCILONG*( 180/ NLONG) -
1LONG=20

GO TO (4104100410030

ALONG=0Q.

NP=-6

DO 18U 1=1,4181,1ILAT
ALAT=1~91
LAT=ABS(ALAT)

CALL MERCUDINLIXyN1Y, A
CALL XAXSTP{OyN1Y,102
IFLLAT) 120,110,120
NP=6

CALL XAXSTP(OWN1Y,102
60 TU 180
IF(LAT-B4)140,140,130
LAT=84

N1Y=N1Y+NP

CALL TSP{500+48,N1Y)
CALL C40201(LAT,3)
CALL STPTYP

CONTINUE

ALAT=84,
CALL MERCODINLXeNLY -
CALL MERCUD(N2X¢N2Y4A

1)

0}y IND
23,00
23416)

30440430

180)50+,60,50
0+ 100)+IND

LATITUDES

LAT, ALDONG
3} :

3)

LONGITUDES

ALAT,ALONG)
LAT4ALONG)

CALL
CALL
CALL
CALL
CALL
NP==-3

TSPUES504¢3TyN2Y+6)
TSP{504¢50,N1Y~6)
TSP(1016,21,505)
TSP{6454505)
STPTYP

0
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SHORELINES, AND DATA




OO0 -

220
240
250

280

230

300

302

310

320
330

340

350

360

370
380

390
395

400

410

420

430

DO 280 I=1,361,ILUNG
ALONG=1-181

LONG=ABS{ ALUNG)

CALL MERCODINLIX,N1Y,~ALAY,ALONG)
CALL YAXSTP{NLXyNLY N2Y}
IF(LONG) 22042104220

NP==30

CALL YAXSTPINLXyNLY,N2Y)

GU T 280
[FILONG—=170)240,280,280 .
N1X=NLX+NP j
CALL TSP(NIXs48,505) : i
CALL C40201(LONG, 3}

CALL STPYYP

CONYINUE

CALL EXPHVY(511,48,511)

GU TO (300529044004 300430G0}»IND
CALL ADVFLM{IFRAME)

CALL VECTOR(L0079041023,0)

CALL VECTOR(102340¢1023416)

¢

i B e, £ s <0 i i T e TS

SHOREL INES
ALAT=84,
CALL MERCOD(NLXsNLY »~ALAY,ALONG)
CALL MERCODINZXyN2Y ALAT,ALONG)
CALL VECTOR{511,495.511,527)
CALL VECTOR(495¢5114527,511)
CALL XAXSTP{O,N1Y,1023)
CALL XAXSTP{QsN2Y+10231
CALL YAXSTP(O+NLY,N2Y)
CALL YAXSTP({1023,N1Y,N2Y)
IFINCIND) 30143024301

A NSt B oG R

READ  (LTAPE) NCOAST{CLAT(I),CLONGlI),1=1,KRCOAST)
NCIND = 0

1=0

NC=0

NC=NC+])

CALt MERCOD(NIX,NLY CLATUNC)},CLONGINC))

Ga 10 380

CALL MERCODINZ2XsN2Y ¢CLATI{NCY,CLONGINC )
IF(CLONGINC)+180,)3¢60,330,360 : : 3
1=1+1 :
GO TQ (340435010, v
N2X=1023 <
CALL VECTORINIX,NLY N2XyN2Y)
N1X=0

GG TO 370

N2X=0

LCALL VECTORINLIXsNLY $N2XoN2Y)
N1X=1023

1=0

GU TO 370

CALL VECTORINLXeNLY N2Xy4N2Y)
N1X=N2X

NlY=N2Y

NC=NC+1
[F{NC~-NCOAST13904400,400
IF(CLAT(NC) 320,395,320
IF{CLONGINC))320,4310,320

CALL TSP(4,3641015)

CALL C4020H

PRINT 3 e
FORMAT (

1127THERCATOR PROJECT ION

2 ALL BEARINGS CORRECT AND ORTHOMORPHIC)

GO TO (4209410+4200420,420).1IND ‘

CALL ADVFLM(IFRAME)

CALL VECTORE1007,0,1023,01)

CALL VECTOR{10234041023,416)

CALL VECTOR(511+4495+5114527)
CALL VECTOR(495,511,527,511}
CALL STPTYP

CALL EXPHVY{511,48,511)

RETURN
END
SUBTYPE. FURTRAN, LMAP,LSTRAP MERCD1
MERCATOR PLOTT ING PROGRAM MERCOD (VERSION 1} '

FEEEEKEERGERSEREEREK AR KARE RO R AR K

FROM THE CALL MERCOD(NX NYsALAT,ALONG) .
THIS SUBRUUTINE CONVERTS COORDINATES ALAT AND ALONG

TO 5-C4020 RASTER UNITS NX AND NY FOR PLOTTING MERCATORS PROJECYION .
BASED ON THE EQUATOR AND THE GREENWICH MERIDIAN

ALAT PUSITIVE FOR DEGREES NORTH, NEGATIVE FDR DEGREES SOUTH

ALONG PUSITIVE FOR DEGREES EASTe NEGATIVE FOR DEGREES WESY

THE MERIDIANS ARE EQUALLY SPACED WHERF FACT = 10247360
THE DISTANCE OF ANY PARALLEL FROM THE EQUATOR IS GIVEN BY
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[

CcCOOCOn

4u

60

Y = RELNISECIALATI+TAN(ALAT) ) WHERF  2¢«pPl&R = 1024
ANY LATITUNDE OVER B4 DEGREES IS COMPUTED AT 84

REFERENCE ~ AN INTRUDUCTIUN TU THE STUDY QF MAP PROJECTIONS
BY JoALSTEERS P.162

SUBRUUT INE MERCODINXeNY,ALAT ALONG)
DATA  FACT(2.86444406444), DTOR(0.017453293), R(162.974661726)

NX=51 14 +ALUNGEFACT
RLAT=ALAT®DTOR
IF(ABSUALAT 1-84.)50,4Cy 40
RULAT=S LGN 844y ALAT) D TOR
NY=0lLe-R*ALOG(SECCRLAT)+TANIRLAT }}
RETURN
END

SUBTYPE, FORTRAN, LMAP,L STRAP
FUNCTION SEC(X)
SEC=1./C0S¢(X)
RETURN
END

SUBTYPE, DATA
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1V

30
40

59
60

100

120
130
150

180

200

“aiimae

JUB MERCATOR PACLEIC

TYPELCOMPIL GO F 4
SUBTYPRELFIQD
L4 iUUsTAPEy o v v ¢ 15SAVE
REELyPLBBOBOO
END
SUBTYPE ¢FORTRANLMAP L STRAP
CALL SCLIBR
DATA FIG4(8HF]IGURE 4)
CALL MERCAT(2,040,3})
CALL TSPL472,48,8]
CALL HURAMLFIG4, 8)
CALL FINISH
RETURN
END
SUBTYPE, FORTRAN, LMAP L STRAP

MERCATOR PLOTTEING PROGRAM  MERCAT (VERSION 2}
CEEERREEERIN TR T REER AT RSk BR R R kK '

THIS SUBROUTINE PLOTS A WORLD MAP ON MERCAVYORS PROJECTION
BASED UN THE EWQUATOR AND THE INTERNATIONAL DATE LINE

FROM THE CALL MERCAT( IFRAMESNLAT¢NLONG,ISEL)
NLAT SPACING OF LATITUDE IN DEGREES
IF ZERU SPACED AT 10 DEGREES
NLONG SPACING OF LUNGETUDE IN DEGREES
IF ZERD SPACED AT 20 DEGREES

ISEL DETERMINES THE FOLLOWING -~

MERCT2

ISEL = 0 ADVANCE FRAME i

ISEL = 1 SEPARAYE PICTURES OF GRATICULE, SHORELINES, AND DATA
ISEL = 2 PICVYURE OF GRATICULE ONLY

ISEL = 3 PICTURE OF SHORELINES ONLY

[SEL 4 COMPOSITE PICTURE
IFRAME ODETERMINES THE FULLODWING =

[FRAME = 1 MICROFILM ONLY
IFRAME = 2 HARDCOPY ONLY
IFRAME = 3 HARDCOPY AND MICROFILM

SUBRCUTINE MERCAT{IFRAME,NLAT,NLONG,ISEL)

COMMUN  /SHORES/ NCOAST, CLAT(8338), CLONG(B8338),

DATA LTAPEL14)
Calt EXPLGT{511,48,511)

INU=ISEL#1

GO TO (410+10410+10.,10),IND
CALL REPEAT(IFRAME,Q)

CALL VECTDR(1007,0,1023,0)
CALL VECTOR(1023,0,1023416)

TLAT=NLAT
TF(TLAT*(S0/NLATI=90)30440430
ILAT=10

LAT=180~1LAT

TLONG=NLONG

IF{TLONG*{ 180/NLONG)-180150460,50
ILUNG=20

GO TO (4104100+100+300,100},1IND

LATIYUDES
ALUNG=0,
NP=-6
DU 180 [=14181,ILAT
ALAT=1-9] )
LAT=ABS(ALAT)
CALL MERCOD(NLXyNLY ALAT»ALONG)
CALL XAXSTP(O,N1Y,1023)
IF(LAT) 120,110,120
NP=6
CALL XAXSTP(O,N1Y,1023)
60 70 180
IF(LAT~-84)140,140,130
LAT=84
N1Y=NLY+NP
CALL TSP(500448,N1Y)
CALL C4020I1(LAT,.3)
CALL STPYYP
CUNT INUE

LONGITUDES
ALAT=84,
CALL MERCODINLIXoN1Y,~ALAY,ALONG)
CALL MERCODINZ2XsN2Y ALATALONG)
CALL TSP{504y37¢N2Y+6)
CALL 'TSP(504,504N1Y-6)
CALL TSP(1016,544505)
CALL TSP(6,21,505])
CALL STPTYP
NP=-130
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210

220
24U
250

280

290

300

301
302
310

320
322
324
326
328
330
340

359

360

370
380

390
395

400

410

420

430

D 280 T=1, 361, ILUNG
ALUNG=1-181

LONG=ABST ALONG )

CALL MERCUDINLX NLY ¢=ALAT, ALUNG)
CALL YAXSTPINLX NLY, N2Y)
TFILONG)Y 220,210,220

NP==-39

CALL YAXSTP{1023,N1YyN2Y)

¢ TQ 280
IF(LONG~170)240,280,280
N1X=N1X+NP

CALL TSP(NL1X,48,505)

CALL C40201(LONG,3)

CALL STPTYP

CONT INUE

CALL EXPHVY{511448,511})

GO TO (300,29044004300,3001),IND
CALL AOVFLM{IFRAME)

CaLl VECTOR{1007,041023,0)

CALL VECTOR(1023,001023,186)

SHOREL INES
ALAT=84%,
CALL MERCOD{N1Xe¢NLY~ALAT, ALONG}
CALL MERCOD(NZX¢N2Y L ALAT,ALONG)
CALL VECTOR{511,495,511,527)
CALL VECTOR{495,511+527,511)
CALL XAXSTP(U,N1Y,+1023}
CALL XAXSTP{Q,N2Y,1023)
CALL YAXSTP{Oe#N1YeNZ2Y)
CALL YAXSTP{1023,N1Y,N2Y)
IF{NCIND}301,302,301
HREAC  (LTAPE} NCOASTo{CLATI{I)CLUNG(I)I=14NCOAST)
NCIND = 0
NC=0
NC=NC+1
CALL MERCUDINLXoNLY,CLAT{NC),CLONG(NC)}
GO TGO 380
CALL MERCODINZXoN2Y +CLATINC))CLONG(NC))
IF{CLONGINC)) 326,324,326
EF(SIGN(1.y CLONGINC#1))-SIGN{1++CLONGINC~1111330,360,330
TE(STGNC 1o CLONGI(NC })~SIGN{1a +CLONG{NC~13))328,360,328
TF(ABS(CLONGINC)}~-170,1330,36C,360
IF(CLUNGINC=11})340,380,350
N2X=1023
CALL VECTOR(N1IXeNLY N2X¢N2Y)
N1IX=0
G0 10 370
N2X=0)
CALL VECTORINLIXyN1Y NZXeN2Y)
N1X=1023
GO YO 370
CALL VECTOR({NIXoN1Y N2X,N2Y)
N1X=N2X
N1Y=N2Y
NC=NC+1
IF(NC~NCOAST)3904400y 400
IF{CLATINC) 320,395,320
ITF(CLUNGINC))320,310,320

CALL T35P{4436410150
CALL C4020H
PRINT 3
FORMAT ¢
1127HERCATOR PROJECTION
2 ALL BEARINGS CORRECT AND ORTHOMORPHIC)
GU TU (420,410,4204 4204420} ¢IND
CALL ADVFULM(IFRAME)
CALL VECTUR(1007,40,1023,0)
CALL VECTUR(1023,0,1023,16)
CALL VECTOR(511+495,511.527)
CALL VECTUOR(4954511,527,511)
CALL STPTYP
CALL EXPHVY (511,448,511}

RETURN
END

SUBTYPE, FORTRAN, LMAP,L STRAP MERCD2
MERCATUR PLOTTING PROGRAM  MERCOD {VERSION 2)

BEAXLEES AR AL X GRERKEER B IR XK IK EN KK

FROM THE CALL MERCODINX NY,ALAT,ALONG)
THIS SUBROUTINE CONVERTS COORDINATES ALAT AND ALOUNG '
TO $-C4020 RASTER UNITS NX AND NY FOR PLOTTING MERCATORS PROJECYION
BASED ON THE EQUATUR AND THE INTERNATIONAL DATE LINE
ALAT POSITIVE FOR DEGREES NORTH, NEGATIVE FOR DEGREES SOUTH
ALUNG POSITIVE FOR DEGREES EAST, NEGATEVE FOR DEGREES WEST

THE MERIOIANS ARE EQUALLY SPACFD WHERE FACT = 1024/360
THE ODISTANCE GF ANY PARALLEL FROM THE EQUATOR IS GIVEN AY
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10

20
30

40
50
60

Y = RELNCSECIALATI4TAN(ALATYI) WHERE 2%PleR = 1024
ANY LATITUDE OVER B84 DECGREES (S COMPUTED AY 84

REFERENCE ~ AN INTRODUCTION TO THE STUDY OF KAP PROJECTIONS
BY J.A.STEERS P.162

SURRQUTINE MERCODINX,NY,ALAT, ALONG)
DATA FACT{2.844444444), DYORLO,0174532931, R(162.974661726}

LFCALONGI2U,10U,10
NX=ALONG*FACT
60 10 30
NX=1023 ,¢ALONG*FACT
RLAT=AL AT #DTOR
IF{ABSTALAT)-B4,)50,40,40
RUAT=SIGN (B4« ALAT)&DTQOR
NY=511¢-R®ALOG(SECCRLAT)I+TAN{RLAT})
RETURN
END

SUBTYPE, FURTRANLMARP,LSTRAP
FUNCTIUN SECEX)
SEC=1./7C0OS(X]}
RETURN
END

SUBTYPE, DATA
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JOB,y MPLOT
TYPELCOMPILGO,F4&
SUBTYPE,FIOD
14BI0D,TAPE, » v » » ySAVE
REEL,PLBBOBQO
END
SUBTYPEWFORTRAN, LMAP,L STRAP
DATA FLGH(BHFIGURE 5), FIGO(BHFIGURE 6}
CALL SCLIBK
CALL MPLOT(O0.0r0e9U0e1 0901001000009 1l494s116432,FIG5,11

TT =TS

puy

CALL MPLOT{-0:54=0e54 06901 0y~0540409~130a9144+44116,32 pF!Gf’yl)

CALL FINISH
RETURN
END
T SUBTYPE, FORTRAN,LMAP,L STRAP

SUBROUT INE MPLOUT (XY 42+ IXeNPToRADIUS+GLATGLONLCOAST, ISEL o [ XMAR,

LIYMAR, T,KEY)

NORTH POLE,

*#% NPT IS THE NUMBER OF CODRDINATE TRIPLETS IN CORES

*%¥ RADIUS IS THE RAOIUS OF THE EARTH IN THE SAME UNITS AS X,

&% GLAT IS THE LATITUDE OF THE POINT BENEATH THE VIEWPOINT,
DEGREES PLUS NORTH FRUOM THE EQUATOR.

=t GLON IS THE LUNGITUCE OF THE POINT BENEATH THE VIEWPOINT,
DEGREES PLUS EAST FROM THE GREENWICH MERIDIAN,

THE TAPE CONTAINING THE COASTLINF POINTS.
#x [SFL DEVERMINES THE BACKGROUND. If

APARTY AND COASTLINES wWiLL BE FORMED.
ISEL
BE FORMED,
(SEE MPCOD)
ON THE LEFT AND RIGHT SIDES OF THE FRAME.
ON THE TOP AND BOTTOM OF THE FRAME,

THE TITLE.
®¢%x KEY IS THE NUMBER OF CHARACTERS IN THE TITLE.

[zXzXsXakasXsinlaisleEasNaN e ol e e ot e Nl el ol ol ool e N ol oN oo e NN ol o

DIMENS ION MT(2) 4RAN(S5 )4 AMAT{9) ¢ XX(200,2)y YY{200,2) ,T(KEY)
CUMMON  /SCUMON/ 1FRAME(NCOPY CPX,CPY RADySCFX,SCFY

IF(IFRAME) 24241

IF{IFRAME-31)3,3,2

IFRAME=2

TAXX=1ABS( ISEL)

IF(LAXX~5)30,8008,31
31 PRINT 32, 1AXX

w N -

ISEL = 2, ONLY PICTURES SHOWING GRID LINES Witli BE FORMED.
ISEL = 3, ONLY PICYURES SHOWING COASTLINES WILL BE FORMED,
= 4y PICTURES SHOWING BOTH GRID LINES AND COASTLINES WILL

ISEL = 54 EXTRA FACILITY ADDED TO HELP WITH PLOTTING PDINTS

#%¥ T [S THE LOCATION OF THE FIRST WORD CONTAINING THE BCD CHARACTERS

#x& Xy Yo AND I ARE THE LOCATIONS OF THE FIRST POINT TO BE CONSIDERED FOR
PLOTTING, (JHE POINT WILL NOT BE PLOTTED IF ET IS HIDDEN BY THE
EARTH. ) THE CNORDINATE SYSTEM IS AN EARTH-CENTERED,RIGHT-HAND
RECTANGUL AR SYSTEM WITH THE +X~-AXIS GOING THROUGH HE GREENWICH
MERIDIAN AND THE EQUATUOR( AND THE +4Z AXI S PASSING THROUGH THE

*#¢ [X IS TH: NUMBER OF CELLS TO COUNT TD GET FROM THE FIRST X (OR Y OR
L) COORDINATE TO THE SECOND X (OR Y DR Z) COORDINATE,.

AND Z.

MEASURED

w%%x LCUOAST 1S THE LOGICAL NUMBER OF THE TAPE UNIT ON WHICH WILL BE LOADED

ISEL = 1, SEPARATE PICTURES SHOWING GRID LINES (SPACED 10 DEGREES

*&% [ XMAR [S THE NUMBER DOF CHARACTRON UNITS TO BE RESERVED FOR A MARGIN

#&& JYMAR IS THE NUMBER OF CHARACTRON UNITS TO BE RESERVED FOR A MARGIN

MPLOTOAS
MPLOTO46
MPLOTO47

32 FORMAT(///7/31H THE VALUE OF THE ARGUMENT ISEL 164394 IS TOO LARGE.MPLOTO48

1 ISEL MUST BE & OR LESS.///})
GO 10 8
30 IFICPX-1023.)3002,3003,3003
3002 IF(CPX)3003,43003,3004
30303 (CPX=511.
3004 IF(CPY-1023.)3005,3006,3006
3005 IF(CPY)3006,3006,3008
3006 CPY=511.
30u8 RAD=AMINLI{SPACEICPX+CPY 1CPXs04)+SPACE(CPXCPY 4CPX4102341),
1 SPACELCPX CPY 0y CPY)SPACELICPXCPY (1023, ,LPY))
NXMAR=TABS( IXMAR)
NYMAR=TABS{ IYMAR)
XMAR=CPX~FLOAT (NXMAR)
YMAR=CPY~-FLOAT{NYMAR)
GO TO {8001,8002,8003,8002),T1AXX
80Ul 10PT=2
1C0A=1
GO TO 8000
8002 I0PT=]
1C0oA=1
GO TO 8000
8003 [0PT=2
[CoA=2
8000 CNNTINUE
IF{RADIUS)B204,8004,8005
8204 CONTINUE
RAN(1)}==-RADIUS
AVX=-~X

41

MPLOTD49
MPLOTO050
MPLOTNS]
MPLOTOS51]
MPLOTOS51Y
MPLOTOS1
MPLOTNS)
MPLOTOS1
MPLOTOS51
MPLOTDS]
MPLOTOS?2
MPLOTOS3
MPLOTOS4
MPLOTOS55
MPLOTO56
MPLOTOS7
MPLOTNSE
MPLOTOS9
MPLOTO60
MPLOTO61
MPLOTO62
MPLUTO63
MPLOTNGS
MPLOT0O65
MPLOTV6S
MPLOTO67
MPLOTOGE
MPLOTO69



A e 25

i
i

AVY=-Y MPLOTOTO
[GuP=1 MPLOTOTY
GU TO #4006 MPLOTOT2
8004 160P=1 MPLOTOT3
AVX=U4 MPLOYOT4
AVY =4, MPLOTOTS
RAN(LI=1s LOL®RAD/AMINI{ XMAR  YMAR) MPLOTOT76
GO TO 8006 MPLOYOT7?
RO0S [GOP=0 MPLOTOTS
8006 CONTINUE MPLOTOTO
CALL MPAMAT (AMAT,GLAT,GLON) MPLOTOBO
IFCIGUPIR2U0L, 2000, 2001 MPLOTOB)
2000 CONTINUE MPLOYO82
CALL MPTRAJ {XsY 2o IX NPT RADIUS MT¢ XXy YY AMAT] MPLOTO8B3
TE(MT{LY+MT(2)-2) 888, 8885122 MPLOTOB4
888 PRINT 889, GLAT,GLON MPLOYOBS
889 FURMATL////37TH NO POINYS VISIBLE FROM VIEW LATIYUDE 4FT7.2,30H DEGREMPLOTOBSG
1ES NORTHy VIEW LONGITUDE,F8.2+414H DEGREES EAST.///) MPLOTOBT
60 T0 8 MPLOTO88
122 CONTINUE MPLOTO089
CALL MPSCAL (XX,YY MT ;RANGAVX (AVY s XMAR, YMAR) MPLOT090
2001 CONTINUE MPLOTO91
DO 501 KZd=1COA,LOPY MPLOTO92
12Z=1+1GUP MPLOTO93
DO 98 KiJ=1,4 MPLOTO94
RAG=RANIKTJ} MPLOTO95
HL=RAG/64. MPLOTO96
VL=HL®]1,5 MPLOTO97
IXX=XMAR/CPX*RAG MPLOTO98
LYB=YMAR/CPY*RAG MPLOTO09S
IF(KEY}10411,10 MPLOT100
10 ZYT=1YB~.9/11.¥RAG MPLOT1O0L
GO TO 12 MPLOT102
11 ZYT=2Y8 MPLOT103
12 CALL AUVFLMIIFRAME) MPLOTYIO04
CALL EXPLGT{CPXe48:CPY) MPLOT105
CALL XSCALVIRAG) MPLOTL06
CALL YSCALV(RAG) MPLOTLIOT
TF(1GOP}2004,2005,2004 MPLOT108
2005 CONTINUE ) MPLOT109
CALL MPDRAW (XXsYYyMT,ISEL) MPLOT110
2004 CONTINUE MPLOT11)
CALL MPHORZ (CONSTy IZZoAVXrAVY2YT42YByIXX) MPLOT112
201 RAN(K{J+1)=CONST#RAG MPLOT113
203 CONTINUE MPLOT114
GO YO {599,598} ,KZB MPLOT115
599 CONTINUE MPLOT116
CALL MPGRID (GLAT,GLON)AVXyAVY AMAT,ZYT42YB ,ZXX) MPLOT117
CALL EXPHVY(CPX,48,4CPY) MPLOT117
CALL MPLETR (AMAT  AVX,AVY 1 ZYT42YB,2XX} MPLOTI18
IF(TAXX~4)597, 3457, 597 MPLOT119
3457 CONTINUE MPLOT120
598 CONTINUE MPLOT121
[F{RAN{KIJ}-2,11301,13C1,1401 MPLOTYI22
1301 CONTINUE MPLOTI23
CALL MPPOLE (AMAT AVX¢AVY (HLyVLoZYT42YB¢ZXX) MPLOT124
1401 CUNT{NUE ) MPLOT125
CALL MPSHOR (LCOAST AMATsAVX9oAVY4ZYT,2YB42XX4RAG) MPLOT126
597 CONTINUE MPLOTL27
IF (IXMAR} 20421421 MPLOT128
21 IF{IYMAR) 20422422 MPLOT129
22 CONTINVE MPLOT130
CALL MPBORD [NXMARyNYMAR) MPLOT 131}
20 CONTINUE MPLOTL32
1F(KEY}1050,8010,1050 MPLOT133
1050 CONTVINUE MPLOT134
CALL MPTITL (KEY,T,NYMAR)} MPLOT13S
8010 CUNTINUE MPLOT136
GO TO (301,302,122 MPLOT137
301 CONTINUE MPLOT138
98 CONTINUE MPLOT139
302 CONTINUE MPLOT140
501 CONTINUE MPLOT141
8 RETURN MPLOT142
8008 T(1)=COS(GLAY)*COS{GLON)
T(2)=COS{GLAT) #SIN(GLON)
T(3)=SINIGLAT)
X=AMAT (L) #T (1) +AMAT (4 )*T{2)+AMAT( T)*T(3)~AVX
V=AMAT(2)&T{1) ¢AMAT(5)*T(2) ¢AMAT(8)*T(3}~-AVY
C=AMAT (3} ¢T (1) +AMAT {6 1ET( 2)+AMAT(9)2T(3)
IF(2)186654,8665,8020
8020 IF({ABS{X)-2XX)B021,8665,8665
8021 IF(Y~ZYT)B022,8665, 8665
8022 IFLY+ZYB) 8665, 867048670
8665 2=0.
60 TO 8
8670 IXMAR=NXVIX)

{YMAR=NYV{Y)
G0 TG0 8
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[

101

102
104
105

106
103

17

16

20

21

18
19
22

116
24

118
120
119

15
121

END
SUBTYPEyFOURTRANLMAP,L STRAP

SURRUJTINE MPAMAY (AMAT,GLAT,GLON)

DEMENSTON AMAT (1)

PLAT=GLAT/57.29578

PLON=GLON/57.29578

CL=COS(PLON}

SL=SIN{PLON}

CP=COS(PLAT)

SP=SIN(PLAT)

AMAT (1 )=-5SL

AMAT (2)==CL*SP

AMAT(3)= CLxCP

AMAT(4)= CL

AMAT (S} ==~SL%SP

AMAT(6)= SL*CP

AMAT(T)= G.

AMAT (8)= CP

AMAT(9)= SP

RETURN

END
SUBTYPE,FORTRAN,LMAP,LSTRAP

SUBROUTINE MPTRAJ ([ XeYeZe IXoNPT,RADIUSMT XX, YYAMAT)

DIMENSTON XX{1),yYY(L)

DIMENSION MT{1),AMATI1),VT(3)

DIMENSION X(1},Y(1),2(1)

[D=NPT/100

IF(IDY101,101,102

NTUT=NPT

I1DX=1x

GO 70 103

11=NPT~100%1D

IF(II-1D110441044105

NT0T=100

GO 10 106

10=1D+1

NTCT=NPT/ID

IDX=1D%*IX

CONT INUE

1811=0

DOLSIE=1,2

JBI2=18B17+1

JKK={1E~1)%*200

L=0

MM=-1

DO 116 1G=J4BIZ,NTOT

[BIZ2=16G

JDEX=32769~{16-1)*1DX

Li=—MM

VI{L)=AMAT{ L)% X{JDEX) +AMAT{ 4} *Y({JDEX)+AMAT( 7} *2 (JDEX)

VT2 =AMAT(2) %X (JDEX)+AMATUSI Y JOEXI+AMAT(8)*2(JDEX)

VIL3)=AMAT(3)#X{JDEX T +AMAT(6) 3 YL JDEX)+AMAT(9) *Z{JDE X}

VI{1l)=VT{1}/RADIUS

VIi{2)=VT(2)/RADIUS

VI(3)=VT(3)/RADIUS

TFAVT( 33116417417

L=L+2

JJI=IKK+L -1

XX{JJJF=VTL1)

YY(JII)=VTL2)

60 710 18

SIZ= VILLI*VT{1)+VT(2)%VT( 2}

1F{SEZ2-1.122420420

L=L+2

JSJ=JKK+L -1

XX(JJJ¥I=VTLl)

YY{JJIIY=VT(2)

S12=SQRT(S1Z)

CUNT INUE

JJIJ=IKK+L

XX{JdJb=vT{1)/S1L

YY(JJII=VT(2)/512

G0 T0 19

SIZ=SQRT(VT (L) &vTLI+VTL2)2VT(2)+VT{3)*VT(3))

GO 10O 21

MM=1

60 T0 116

MM=-1

IF(LL+MM) 2441164116

CONTINUE

MTLIEY=L

IF(NTOT~1B12)118,118,119

CONT INUE

IF(IE=~1)12041204119

MT(2})=0

60 1O 121

CONT INUE

CONTINUE

CONTINUE

RETURN
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123

193

97

94

95
6

30

92

1091
90

87

91
93

148
749
741
742
743

202
201

END

SUBTYPE, FURTRAN, LMAP,L STRAP
SUBROUTINE MPSCAL (XX YY MU, RANGJAVX,AVY, XMAR, YMAR])
DIMENSTON XXEL1) oYY L1 oMTO 1), RANCL)
CALL FMXMN (AAZAXXL1D4MT{1))
CALL FMXMN (ACZ2CoYY[ 1) MTLLY)
TFIMT(2Y112341234124
Lis=]A
ID=1C
AB=AA
AU=AC
GO Ty 125
CALL FMXMN (AB,78,XX(201) . MT(2))
CALL FMXMN (AD 2D YYT1201) M7 2))
RANXK=AMAX1{AA, AU}-AMINLI(Z2A,2ZB)
RANY=AMAXL1{ ACy AD)=AMINYI(2C,2D)
AVX={AMAX1(AAy ABY+AMINLL{ZA,2ZB})/2W
AVY={AMAXLUAC) AD)+AMINLI(ZC 2D}/ 2
REX=RANX/XMAR
REY=RANY/YMAR
RANUL)=AMAXI{REX,REY) #*,55%5]2.,
D 193 I=1,400
XXCE)=XX{ 1)~AVX
YY(L)=YY(I}-AVY
RETURN
tND

SUBTYPE, FURTRAN, LMAP,L STRAP
SUBRUOUTINE MPDRARW (XX oYY MTLISELY
DIMENSTON XX{1),YY{1) yMT(L)
DO96JKI=1y2
[FIMT{JUKTII-2)96496,97
KK=MT{JKI[)/2-1
LNK=200%{JKI-1)¢1
CALL DRAWV (KK, leXX{LNK) y~24YY{LNK),~2}
CALL DRAWY (KKy)lo XX{LNK#1)4=24YY(LNK+1} =2}
1FLISEL)FH, 95,94
CUNYINUE
KK=KK#1
CALL DRAWV (KKyOyXXILNK)9=1oYY{LNK)y~1})
CUNTINUE
CONT INUE
RETURN
END

SUBTYPE,FORTRAN,LMAP,L STRAP
SUBRUUT INE MPHUORZ (CONST, {ZZsAVX AVY 22YT42YB2XX)
DIMENSTON XOU1B11,YD({181) ¢XPRE2)yYPRIZ)
DO 30U 1=1,361,2
ANG=FLOAT(1)}/57.29578
J=1/2+1
XC(J1=COSTANG) ~AVX
YO(JI)=SIN(ANG) -AVY
CONTINUE
LNUM=2
LINT=J
DU 93 [(=1,181
TF{ABSIXO{ 1) )1-IXX)92452,91
YZIP=YD(I]}
IF(YZIP+7YB)91,1091,1091
1F(Y21P-2YT)190,91,91
XPRILNUMI=XDLT)
YPRILNUM)=YD{T)
LNUM=UNUM-]
TF{LNUMIBT,8Ty93
NLIX=NXVIXPR(1}}
N1Y=NYVIYPR(1)}
N2X=NXV(XPRE2))
N2Y=NYVIYPR(2}}
CALL VECTOR(NIXyNLY NZXyN2Y)
LTDT=LTUT+]
LANUM=]
XPRU2)Y=XPR{1)
YPR(23=YPR(])
GO TO 93
LNUM=2
CUNT INUE
1F{LTOT-31) 741,748,748
TFLTOT-61)T424769,74S
TFLLTOT-1211743,202,202
CONST=3,
Gl T0 201
CUNST=2.
G T 201
CONST=1.5
Gl 10 201
122=2
CUNTINUE
RETURN
END

SUBTYPE, FURTRAN, LMAP,L STRAP
SUBROUTINE MPGRID (GLAT,GLON, AVXoAVY s AMAT y ZYT 4 2Y8 4 2XX)
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MPLOY 235

MPLOT 238
MPLOT 239
MPLOT 240
MPLOT24])
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MPLOY 244
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MPLOT 246
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MPLOT 264
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MPLOT 268
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MPLOT 295
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MPLOT302
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MPLOT309
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et o, s e

1oLl
1002

6luy

6lul
6102

83

84

82

30
79
76

1092
14

750

8]
12
85

50
51
52
69

638

67

66

64

DIMENSTON AMAT (LYo XPRE2PYPRIZ2D,VT(3),PVI3)
VLATSGLAT

VLUON=GLUN
TFIVLUN)ILOOL,1002,1002
VLON=360,. +VLUN

CUNT INUE
PMUL=-3TIGN( ley VLAT)
1HUL=(18U.~ABS(VLAT )} /2,41,
IE(IMUL-B6) 0100, €101, 61C1
INUL =5

GO TN »ln2

INUL=TMUL=-81

CUNFINUE

PLION=0.

DLAT= 2./57.295178
DLON=1J./ 57429578
nOBLI=1,36
TEAFLUATILE=1)Y/9)-FLOAT(I-11/9.183,84,84
PLAT=-R0./57.29578%PMUL
FZL=1MUL-INUL

GO TQ 82
PLAT==90./57.,29578%PMUL
172L=1MUL

CONT ENUE

LNUM=2

CCL=COS{PLON)
SOL=SIN(PLON)

DO8Lli=1,17L

CopP=COStPLAT)
SUP=SINIPLAT)

VI {1)=COP+COL
VI{21=COP*3S0L

Vi{3)=50P

CPVILY=AMAT (1) %VT (1) +AMAT(G)&VT L2 «AMAT(7) &VT(3)

PVI2)=AMAT L 215VTL L) +AMAT(SISVTL2) +AMATI(8B) %V T{3)
PVI3)=AMAT(3)#VT{ 1) ¢AMATIO)VTI2) +AMAT(9)RVT( 3)
IF(PV(3)-,05)80080,79

LNUM=2
GO TO 81

XPO=PV(1)=-AVX
TFLABSIXPO)~IXX) 76476480
YPQO=PV{2)-AVY
I#(YPO+47YB)80,1092, 1092
{F{YPO-2YT) 74, 80,80
XPRALNUMY) =X PO

YPR{LNUMI=Y PO

LNUM=L NUM~1

TF{LNUM)BL, 750,81
NIX=NXVIXPR{1))}
N1Y=NYV(YPR{L))
N2X=HXVIXPR(2))
N2Y=NYV(YPR{2))

CALL VECTOR{NLIX+NLY N2XsN2ZY)
LANUM=1

XPR{2}=XPRI1)

YPR{Z)=YPR(1]}
PLAT=PLAT+DLAT®PMUL
PLON=PLUON+DLON

CUNTINUE

PLAT=-804/57.29578
DELAT=10./57.29578
DDT01=1,17

1-(]~3}69+68,50
1F({]-6)168,67,51
IF(I~13)67,68452

IF{I-16)68, 69,69
DLON=104/57.29578

INUM=3T7

60O TN 66

DLUN=5./57,29578

INUM=T3

GO T &6

DLUN=24/57,29578

InNUM=] 81

CUP=CUS(PLAT)

SOP=SIN(PLAT}

LNUM=2

PLON=0,

DCHSI=1,y INUM

CCL=COS(PLON)

SNL=SIN{PLON)

VI({1)=CapP*COL

VT{2)=COP*SOL

vT(3)=sgp

PYLL)=AMATI 1) SVT{ L) +AMAT{4)2VTL2) +AMATY(T) =V T (3}
PV 2= AMAT{ 21%VTLL)4AMAT{S)EVT(2)+AMAT(BI&VT(3)
PV(I)=AMAT(3)eVT{L)¢AMAT(EIRVT{2)¢AMAT(9)&VT(3)
TFIPVL 31164464463

LNUM=2

GU YO 65
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MPLOT336
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MPLOT 345
MPL DT 346
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MPLOT350
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MPLOT 356
MPLOT357
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MPLOT367
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MPLUT369
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MPLOT372
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MPLOTITT
MPLOTT8
MPLOT279
MPLOT 380
MPLOT 381
MPLOT382
MPLOT383
MPLOT 384
MPLOT385
MPLOT3R6
MPLOT3B7Y
MPLOT 348
MPLOUT 389
MPLDT399
MPLOT 391
MPLOT 392
MPLOT3973
MPLOT 394
MPLOT 396
MPLDT396
MPLOT 397
MPLET398
MPLOT399
MPLOT400
MPLOT401
MPLOT402
MPLDT403

MPLOT404

MPLOT40S
MPLOT406
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MPLOT 409
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151

65
57
70

47

46
38

49
55

136
35

36

901

902
903

803

816
805
42

806
804
802
801

TE(
N1X
N1Y
N2X
N2Y
CAL
LNU
XPR
YPR
PLO
PLA
CON

LNUMI 65, T51 465
“NXVIXPR{1))
=NYVIYPR(1))
=NXVIXPRIZY)
=NYV(YPR(2)})

L VECTORINIXoN1Y N2X4N2Y)
M=}

(2¥=XPR{ 1)
(2)=YPR{1}
N=PLON+DLON
T=pLAT¢DELAT

T ENUE

RETURN

END

SUBROUTINE MPLETR (AMAT AVXoAVY2ZYT2YB,ZXX)
DIMENSION XZI€36),YZI(36),AMAT(L} PV{3),VT(3]}

DIM
DAY
DLA
Do5
FCT
PLO
PLA
coL
SGL
D04
KK=
vT{
vTH
VT (

PVLLI=AMATULI VT (LI +AMAT(4)eVT(2) +AHATIT) #VT(3)
PVI2)=AMAT(2)EVTLL1) +AMAT(S)SVT(2) ¢AMAT(8) *VT {3}
PVI3)=AHATI3)*VT{ 1) ¢AMAT(6)1&VT{2) +AKAT{9) *VT(3)

IF(
XZ1
YZI
GO

X1
CON
PLA
CON
CUN
PLO
D03
KK=
vT(
vT(
AR

PVELI=AMATOL)*VT( L) +AMAT{4)ISVT(2) ¢AMAT(TI®VT(3)
PVI2)=AMAT(2) VT 1) +AMAT(S)SVT(2) +AMAT(B) 2VT(3}
PVI3)=AMAT(3)&VT({ L) +AMAT(6)#VT( 2} ¢tAMAT(S) %V T(3)

IF(
XZ1{

SUBTYPE,FORTRAN,LMAP,LSTRAP

ENSTON WWWX {5}

A (WWWX(T), I=1e 5)E 40HG
T=30./57.29578

5I=144

=(I~-1)

N=FCT®90./57.29578
T==75./57.29578
=COS(PLON)

=SIN{PLON)

9J=146

6r{[-114d
1¥=COS{PLATI®COL
2)=COSUPLAT }%SOL
31=SIN{PLATI

PV{3)-al146446,417
(KK}=PV{1)~AVX
{KK}=PV{2)-AVY

T0 38

(KK1}=1000,
TINUE
T=PLAT+DLAT
TINUE

TINUE
N=15./57.29578
6Jd=1,12

24+J
11=COS(PLON)
21=SINUPLON)
3)=0.

PV{31-41)1364136435
{KK)=1000.

GO TO 36

XZ1
YZI
PLO
bas
1FL

(KK)=PV([1)-AVX
(KK)=PV{2)-AVY
N=PLON+DLAT
0l1=1,5
1-51901+4902,902

LTX=6

60

LTX
D08
KK=

IF(ABS{XZI(KK))-2XX)803, 804,804

YZI

T0 903
=12
02J=1,LTX
6e(I-1)+d

P=YZ1(KK}

LF(YZIP+2YB)B04+ 804,816

IFY(

CON
NX=
NY=
CAL
CaL
CAL
CON
CON
CON
CON
RET
END

YLIP-IYT 180598044804
TINUE

NXVIXZ (KK} )
NYV{YZ I(KK})

L TSPINX-By 48,NY)
L HORAM{WWWX{1)4s2)
L STPTYP

T INUE

TINUE

TINUE

TINUE

URN

SUBTYPE, FORTRAN,) LMAP L STRAP

£
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1330
1333
1332

14yv
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1411

1401
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664

20
21
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667
668

670

602

10

SUBRIUTINE MPPOLE {AMAT yAVX AVY s HEL ¢ VL s ZYT 42 YB o IXX)
DIMENSION AMAT (1)

YPU=SIGN{ 1eyAMAT(9) }RAMAT(B)~AVY
KPO=~AVX

IF{ARSIXPOY~(ZXx~4s%HL })1330,1330,1401
TF{YPU+ZYB-1,6%VL)1401,1333,1333
IF(YPO-2YT+1l.6%VL )1332,1332,1401
PUX=XPU-3,*HL

PUY=YPU+VL

NX=NXV{POX)

NY=NYV({PQY)

CALL TSPINXy48¢NY)
IF(AMAT(9))1400,1401,1402

CaLl C4020H

PRINT 1

FORMAT ( SHSQUTH )

GO TO lall

CALL C4U20H

PRINT 2

FORMAT ( SHNOKTH )

POX=XPU=2.5%HL

POY=YPO-VL

NX=NXV{POX)

NY=NYV{POY}

CALL TSPINX,484NY)

CALL C4020H

PRINT 3

FORMAT { SHPOLF )

CONT INUE

CALL TSP{4,238,1015)

CALL C4020H

PRINT 4

112 THRTHOGRAPHIC PROJECTION
2

CALL STPTYP
RETURN
END
SUBTYPE,FORTRAN, LMAP,L STRAP
SUBROUTINE MPSHOR (LCOAST,AMAT  AVX4AVY ¢ ZYT4ZYB42ZXX4RAG)
DIMENSTUN XPRI 2),YPR(2)

CUMMON  /SHORES/ NCOAST, CLAT(8338), CLONG{B338), NCIND

DIMENSION AMAT(1)4PV{31,V(3)
DATA OTOR(0.017453293)
BRAG={RAG/170. 1)%%2
IFI{NCIND} 330,333,330
READ {LCOAST) NCOASTo{CLAT(J) CLONG(J)eJd=14NCOAST)
NCIND = 0
LARUM=2
DU 6uU2 J=1,NCUAST
VIL1=COS(CLAT({ JI*DTOR I *COS{CLONG{ J)*DTOR)
VE21=COSICLAT(J ) #*DTOR)¢SIN(CLONG{ J}*0TORY
VI31=SIN(CLAY(JI®DTOR)
[F(V{2))6644663,664
IF{V{3))€64,665,664
LNUM=2
GU TO 602
PVIL1I=V{(1)}®AMATI L +VI 2% AMATI4)+V {31 2AMAT (7)1 ~AVX
PV{2)=VI1)I®*AMAT{2)+V( 2} ¥AMAT( 51 V{3 )1®¥AMAT(8)~AVY
PVI3)=V(1)AMAT(31+V{ 2)*AMAT( 6)+V(3)&AMAT(9)
IF{PV(3))1665,665,20
FHUABS(PV( 1) )=ZXX) 21,665,665
TE(PVI2)-2YT1224665,665
IF(PV(2)+2YB) 665466064666
IFILNUM=~2) 66746684667
FFOUXPREZ2)I-PVIL) V%€ 24 [YPR{2)-PV(2) )% 2-BRAG) 602,602,668
XPR{LNUM)=PV(1)
YPRILNUM) =PV(2)
LNUM={ NUM~]
IF(LNUM)602,467C4602
NIX=NXVIXPR{1})
N1Y=NYV{YPR{1})
N2X=NXVIXPR(2))
N2Y=NYVIYPR(2))
CALL VECTORINIXyNL1Y N2XsN2Y)
LNUM=]
XPR{2)=xXPR(1)
YPR{2)=YPR{1)
CONT INUE
RETURN
END
SUBTYPE, FORTRAN.LMAP,L STRAP
SUBROUTINE MPTITL (KEY.TyNYMAR)
DIMENSION TIL1)
NNX=512-32%KEY
NNY=NYMAR+24
CALL TSPINNXy4B¢NNY)
DO 10 I=l,KEY
CALL HORAMIT(1),8)
CISNT INUE
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MPLOTSLY
MPLOTS1A
MPLOTST9
MPLOTS20
MPLOTS21
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MPLOTS5264
MpPLOTS27
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MPLOTS29
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MPLOTS31
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ILLUSION OF DEPTH AND PERSPECTIVEIMPLOTS37
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MPLOT 546
MPLOTS47
MPL OT 548
MPLOT 549
MPLOTS50
MPLDTSSY
MPLOTS52
MPLOTS557?
MPLOTES2
MPLOT553
MPLOTSS4
MPLOTSSS
MPLATS56
¥pPLOTSST
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MPLAT 597

CALL VECTOR{NXMARyNYMAR, MXMAR y NYMAR ) MPLOYS98
CALL VECTOR{NXMAR(MYMAR p MXKMAR yMYMAR ) MPLOYS599
CALL VECTOR{MXMAR,MYMAR yMXMAR 4 NYMAR) MPLOTH00
CALL VECTOR(NXMARyMYMAR ¢NXMAR ¢ NYMARY MPLOYAO]
CONT INUE MPLOT602
RETURN MPLOYT602
END MPLOT604
SUBTYPEs FORTRANy LMAP L STRAP »
SUBROUTINE FMXMN (AsZ¢XyN) MPLOTHOT
DIMENSION X(1) MPLOT60B
A=XL1) MPLOTO09
t=X{1) MPLOYS10
DOL0I=1,N MPLOTELL
IFlA-X{E) 1114104122 MPLOTOL2
A=X(1} MPLOT 613
GO Ta 10 MPLOTH14
IF{Z-X¢1))10,10,13 MPLOT 615
2=X{1} MPLOY616
CUNT INUE MPLOTH1T
RETURN MPLOY6LS
END MPLOT619
SUBTYPEWFORTRAN, LMAPLSTRAP
SUBROUTINE DRAWV (KsLoeXyIXyYelY) MPLOYG22
K = NUMBER OF VECYORS TO BE DRAWN, MPLOT 623
L = AN OPTION. IF MPLOY624
L = 0y EVERY OTHER POINT WILL BE JOINED BY A LINE. MPLOY 625
X = LOCATION OF FIRST X-COOROINAYE, MPLOTO26
IX = NUMBER OF CELLS TO COUNT TO GET TO REXT X~LOCATION. MPLOT62T
Y = SIMILAR TO X MPLOT628
IY = SIMILAR TO IX MPLOYT629
DIMENSION X({1),Y{(1) MPLOT630
IF(K) 1l,11412 MPLOT631
M=TABS(L-2} MPLOT632
N=M&K MPLOT633
DO 10 I=1,NyM MPLOT634
IX=32769-( §-1) x[X MPLOT 635
JY=32769-(1~-11*1Y MPLOT636
KX=JdX=1X MPLOTE3T
KY=J¥Y-1Y MPLOTS638
NX=NXVIX{JX)) MPLOY 639
MX=NXVIX{KX)) MPLDT640
NY=NYVIY(JY ) MPLOT641
MY=NYVI{Y(KY)) MPLOT 642
CALL VECTORCINX oNY ¢ MX,y MY) MPLOY 643
RETURN MPLOT 644
END ) MPLOT 645
SUBTYPE,FORTRANy LMAP,L STRAP
FUNCTION NXV(X)
COMMON /SCOMON/ TFRAME,NCOPY,CPX,CPY RAD, SCFX,SCFY
NXV=CPX+X*SCFX
RETURN
END
SUBTYPE,FORTRAN, LMAP,LSTRAP
FUNCTION NYVLY)
COMMON  /SCOMON/  TFRAME(NCOPY,CPXCRYRADy SCFX,SCFY
NYV=CPY-Y®SCFY
RETURN
ENO
SUBTYPE,FORTRANyLMAP (L STRAP
SUBROUTINE XSCTALVIX)
COMMON  /SCOMUN/  TFRAME,NCOPY,CPX,CPY(RADy SCFX,SCFY
SCFX=RAD/X
RETURN
END
SUBTYPEFORTRAN,LMAP,LSTRAP
SUBROUTINE YSCALVIY)
COMMON  /SCOMON/ TFRAME(NCOPY,CPX,CPYRAD, SCFXySCFY
SCFY=RAD/Y
RETURN
END
SUBTYPE,FORTRAN, LMAP,L STRAP
SUBROUTINE MPCOD(NXsNY4ALAT,ALONG+IND)
CONVERTS ALAT  AND ALONG (DEGREES PLUS NORTH AND EAST)
TO CHARACTRON UNITS NX AND NY,
FOR INUD = 1 POINY ON THE FRAME
FOR IND = 2 POINT HIDDEN BY THE EARTH
DIMENSION T(3)
IND=1 .
CALL MPLOY(X9Y 929090y ALAT,ALONG 4O ¢5+NXsNY,T,3)
IFIZ)242:3
IND=2
RETURN
END
SUBTYPE, FORTRAN, LKAP,L STRAP
FUNCTION SPACELX1eY1eX2eY2)
CCMPUTES THE DISTANCE FROM (X1,¥Y1)} TO (X24Y2)
SPACE=SQRTI{X2-X1)*€24{Y2-Y1)1%%2)
RETURN
END
SUBTYPE,DATA
e
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JUBy 2LVOOTAF4loLAY®Q  ALAN DUUGLAS  BLALKNEST
TYPLyCUMPILE,F4
SUBTYPEsFURTRAN, LMAP,L STRAP

SUBROUT INE TIMSER({TITLEyX yNJUELA, [F)

THIS ROUTINE PLDTS N VALULS OF THE ARRAY X. DELA IS THE
SAMPL NG INTERVAL AND IF [5 AN INDICATUR WHICH SPECIFIES THE TYPE
uf SC4U20 DUTPUT REQUIKED.
I+ k=1 WUTPUT IS ON MICROFILM
1F=2 OUTPUT IS UN hARD CUPY )
IF=3 QUTPUT IS UN BUTH MICROFILM ANU HARD COPY,

TIVLE 1S A 20 ELZMENT ARRAY CARRYING DATA FOR ANNOTATING THE
DUTPUT GRAPHS. THE TITLE ARRAY IS SET UP AS FOLLOWS

TITLE(L) - UNUSED

TITLE(2) - UNUSED

TITLE(3) =~ CONTAINS 8 HOLLERITH CHARACTERS GIVING THE UNITS
OF THE TIME SERIES E+Ge SECONDS

TITLE(4) - UNUSEC

TITLE(S5) ~— UNUSED

TITLE(6) ~)
. JCONTA INS 80 HOLLERITH CHARACTERS GIVING A TITLE TO
JTHE GRAPH :

TITLE(1S) =)
TITLE(16) CONTAINS 8 HOLLERITH CHARACTERS GIVING DATE
TITLECLT) =}

. JCONTAINS 24 HOLLERITH CHARACTERS GIVING A SUBTITLE
TITLE(19) -)TO THE GRAPH
TITLE(20} - UNUSEC

DIMENSTON X(N)Y, TITLE(20)
DATA  SECS{BHSECS )

CALL AMAX(XoNy XMAX)

CALL AMIN{X¢Ny XMIN)

XRG=XMAX—XMIN

RANGE=3004/XRG
FF{DELALEU. 404444, ANDSTITLE(3).EQ.SECS)IGO TO 20
S=6. :
1F{NaLE.100)5=7,

R=0.

IF(DELALLT(10.%#R&,IC000010IG0 TO 2

R=R+1,

GO TQ 3

ITF(R,LT.1.)G0 TO S9

INTER = 10.%*¥(8,-R)*DELA + 0.5

LINTER = FLOATCINTER) /{10e%®{S5-R)}
ANXL={ 6 «AINTER) /DELA

6C TO 4

AINTER=5,
ANXL=675,

NXL=ANXL
NX3=3%NXL
CONST=800./7ANXL
NT=H/NXS
NT=NT+1

00 10 1=14NT

CALL AUVFLMCUIF)

IBEGIN={1-1)*NXS+1

1END=NXS

FECLIFNXS o GT oN) IEND=N-(L1-1)%NXS)

CALL RECORFUXUIBEGIN) y 1y TENDs XMINy RANGE(CONST  AINTER, TITLE,NXL)
CALL ENDFME

CCNT INUE

CALL FINISH
RETURN
END

SUBTYPE,FORTRAN, LMAP,L STRAP
SUBROUT INE RECORFUX o IBEGINg IENDy XMIN¢RANGE«CONST,AINTER,TITLE 4NXL)

INTEGER XPLOT1, XPLOTZ, TPLOT1, TPLOT2
DIMENSIUN XCIEND), TITLE(20)

CALL TSP(120+48,81}

UG 1 1=6415

CALL HURAMITITLE(I},8)

CONT INUE

CALL TSP{120,48,24)
OC 30 1=17419

49
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CALL HORAMETITLEIL),.8)
CONTINUE

DO 5 I=1,3

BASE=340%[~170

CALL VECTUR(L11,BASEsSL1eBASE)
POS=BASE+40,

CALL TSPUBOL,48,PQS)

CALL HURAM{TITLE(3},8)
BASEL=BASE®]12, o
BASEV=BASEL 420,

DO 10 J=1,7

ANMBR=FLOATLJd~L)I®AINYER 7~ 77 T
AMARK=(FLOAT((J~1)%5)%80.0/73, ¢ 111.

CALL VECTORUAMARK g BASE, AMARK BASEL)
AMARK=AMARK=~40,

CALL TSP(AMARK,48,8ASEY) 77

CALL C4020F(ANMBRgG41) .

CONT INUE LT e

CONTINUE

1BEGI1=18EGIN¢]
XPLOT1=320,=(X{ IBEG IN }=XMINI®RANGE

TPLUTL=]11, Lo T T

DG 15 I=IBEGI1,1END

ILINE=(I-1}/NXL + 1 T a o
XPLOT2=340.#FLOATCILINE) - (X{T)-ANINISRANGE - 20,
TPLOT2=FLOATLT~IBEGIN=T( LLTNE-LYSNXL I 1 ®CONST ¢ 111,
TEUTWEQuINXL#1 2. 0R. T EQa(22HXL+1))GA TO 20

CALL VECTOR(TPLOTL+XPLOTL TRLOT2,XPLOT2)
XPLOTL=XPLUT2

TPLOTL=TPLOT2 T o

CONTINUE

CALL T5P(939,48,23)
CALL HORAMITITLE(161,8])

e

END _ R
SUBTYPE, FORTRAN LMAB (L STRAP

SUBROUT INE AMAX (XoN¢XMAX)

FINDS MAXIMUM VALUE OF ARRAY X

DIMENSTON X(N}

KQ = 1

KP = KQ

IFUKQ =Ni3e444

KQ = KG + 1 LT

IE(X(KP) ~ X{KQ)12¢5¢5

XMAX = X(KP) D

RETURN

END ' S
SUBTYPE,FORTRAN, LMAP (L STRAP

SUBROUTINE AMIN (X, NyXNINY

ot

FINDS MINIMUM VALUE OF "ARRAY X’

DIMENSION X(N)

KQ = 1

KP = KQ e
IF(KQ-N) 35444
KQ = KQ + 1
IFEX{KP) ~ X{KQIJ2¢5¢5
XMIN = X{KP) ™ T
RETURN

"END

e e snareen
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JUB, 2LVUBTAF41604Y X0 ALAN DUUGLAS BLACKNEST DBNEST
TYPLyCUMPILE H4
SUBTYPEFORTHAN, LMAP, L STRAP

SUBRUUTINE CHANINGNG TFy IND)

THIS PACKAGE PLUTS UP TO 20 CHANNELS 1+ A DOUBLE SUBSCRIPTED
ARRAYy X{led) WHERE J DEFINES THE CHANNEL NUMBER AND [ THE SAMPLE
WUMBER [N THE JTH CHANNEL . THFE DATA [S ASSUMED TO BE SAMPLED AT
CQUAL INTERVALS. )

FIve CHANNELS AkE PLOTTED TU A FRAME, TAE TIME AXIS IS PARALLEL
fJ THE Y AXES OF THE PLOTTER,

THE PACKAGE USES ThHE CUMMONS -
COMMON X([3400,20)
COMMUN /GRAPH/ TITLLE(35), DELA

X 1S THE ARKAY TU BE PLUTTED, TITLE IS AN ARRAY FOR ANNOTATING
VHE QUTPUT AND DELA IS THE SAMPLING INTERVAL QF THE TIME SFRIES,
THE TITLE AKRAY IS MAUE UP AS FOLLOWS -

VITLECLY =)
. =)
. -1 )
TITLE(J) ~—) EACH ELEMENT CARRIES AN 8 CHARACTER TITLE
. ~)} DESCRIBING THE DATA IN THE CHANNEL
. -)
TITLEL20) -}

TITLEC2LY ~)
. -) CARRIES 80 HOLLERITH CHARACTERS GIVING A TITLF TO
. =) THF QUTPUT

f1TLEC30) ~)

TITLE(31} - CARRIES 8 HOLLERITH CHARACTERS GIVING UNITS OF THE
TIME SERIES

TITLE(32) - CARRIES 8 HOLLERITH CHARACYERS GIVING DATE OF
PROCESSING

I+ 1S AN INDICATOR TO SPECIFY THE DUTPUT REQUIRED

1F 1F =1 UUTPUT IS ON MICROFILM
If =2 OUTPUT IS UN HARD COPY
IF =3 QUTPUT IS ON BOTH MICROFILM AND HARD COPY

IND IS AN INDICATOR IF SET TU 1 THE MAXIMUM AMPLITUDE IN
EACH CHANNEL IS SCALEC YO THE FULL RANGE AVAILABLE, IF SFT TO 2
YHE HAXIMUM RANGE OF THE X ARRAY IS SCALED TO THE FULL RANGE
AVAILABLE,

SETTING IND TOU 1 DESTROYS THE ORIGINAL DATA IN THE X ARRAY,
PLOTTING USING CHAN SHOULD THEREFORE BE DONE ONLY WHEN ALL
REQUIREL COMPUTATION HAS BEEN CARRIED 0QUT ON X = THES RESTRICTION
VUES NUT APPLY LF IND IS 2.

COMMUN X (3400, 20)
UIMENS TUN BMAX{25), BMIN(25)

OO TOU15416)41ND
XMAX=1.
XMIN=0.

DC 10 [=1,NC
60 TO(30+4313yIND .
CALL AMAX{X(LlyI)yNysZIMAX)
CALL AMENIX(LeTDyNyZIMIN)
ZRG=IMAX-LIMIN

00 11 K=1.N

XKy DI={X(Ke I} -ZMIN}/IKG
CONT INUE

60 10 10

CALL AMAXIXELl. 1)yN,yBMAXY
CALL AMIN(XELy T)eNy BMING
CONT INUE

n
n

!
)

GO TUl32,33),1IND
CALL AMAX{HBMAX NCyXMAX)
CALL AMIN(BMIN,NC,XMIN)

N55=(NC-1)/541

NN=5

PRINT £66eN95 s NNeNC Ny XMAX, XM IN
FORMAT (42X 41504 2Xy 2F10.31)

3



4 CALL SCHANUXMAX  XMENGN}
B4 Call TUHANIN]
g CALL EXPAND

-4 DO 981 [=1,N55
; NCS=(I=1)®5e1
TF (Lo b weNS S INNZNC~NCS +]
CALL PMULTLONyNN,NC5, IF)
981  CONTINUE
: CALL REDUCE
; RETURN

00 11 L=21,30
CALL HORAMITITLE(L),8)
11 CONT INUE

E END -
; 1 SUBTYPL,y FORTRAN, LMAP (L STRAP
SUBRUUY INE PMULTIENGNNyNC5,IF}
; c
; C .
i CUMMON X( 3400, 20}
; c
COMMON/ GRAPH/T ITLE( 35 )4 DELA 'l
¢ |
COMMON/ PUUT/NT o NXL yRANGE CONSToAINTER ,
1TT(3400) , XMIN ' ﬂ
¢ C
DIMENSTON ATITLE(S) *
: |
DATACATVITLE(T) 4 1=21,4) 132K TIME MARKS AT INTERVALS OF )
C
NC = NN \
11=NC5 i |
NM=NT ' (
DO 10 1=),NT |
[FLTLGTNMIGO TO 99 !
CALL AUDVELMUIF)
CALL TSP1939,48,8)
CALL HORAM(TITLE(32),8) ‘
CALL TSP(100,48,8)
C : ‘
|

CALL TSP 1014y 485124}

|

00 12 L=1,4 i

: CALL VERAM{ATITLELL),8) . \
12 UGNTINUE

|

|

|

CALL TSP{956448,640)
: CALL C4U2V0F({AINTER, 84 3)
- CALL TSP{1014,48,648)
4 CALL VERAM(TITLE(31)48) \

IBEGIN=([-11¥NXL+1 : » i
TEND=NXL
IF(TENXL.GToN) LEND=N={ L I=11#NXL)

5 DO 50 J=1,NC

JA=J

K=J+l2~1

XPUS=1000.~FLUAT{JA~1)*200,

CALL TSP(XP(US,48,20)

CALL VERAM(TITLE(K),8)

PRINY 666, X{18EGINsK)y IENDyJAXMIN,RANGE,CONST
666 FORMATIZX,Fl0.542(2X, [5)43(2XFLl0U.5}) : ;
) CALL PENUX{IBEGINgK 1y TENDy JA¢ XMIN,RANGE ,CONST} .l
J 50 CONT INUE

CALL PEN(TTUIBEGIN)} ¢IEND95+4040¢144CONST)
CALL ENDFME

10 CUNT INUE
CALL FINISH

99 RETURN

END
T SUBTYPE FURTRANLMAP,L STRAP . .
SUBROUTINE SCHAN(XMAX ¢ XMINeN) {
9 !
< : i
CUMMON/GRAPH/T ITLE( 35),DELA ¢
c
COMMON/ZPOUT/NT ¢ NXL 4 RANGEsCUNSTL,AINTER,
1TT( 34000, XX ' :
, c
DATA SECS{8HSECS )
¢

XRG=XMAX~XMIN

XX=XMIN

RANGE=200.+/XR6

b TF(DELAEQs 04444 ANDSTITLE(31).EQ.SECSIGO TO 20
] S=6.

TFINJLENLIDOYIS=T,

N N T T T or P,
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R=0,

THOOELALLT (10 #2R*,0C00001HIGU YU 2
R=R+],

Gu TO 3

FR(RLLTL L IGU TO 89
INTER=10.8%( 8, -K}*DEL A0S
AINTERSFLOATOINTERIZCLC®6 (SR}
ANXL=( B, *AINTER)/DELA

GU TU 4

AINTER=5,
ANXL=1125.

NXL=ANXL
CUNST=1000./ANXL
NF=N/NXL+]

RETURN
END

SUBTYPESs FORTRANZLMAP L STRAP
SUBRUUTINE TCHANIN}

CUMMOGN/GRAPH/TITLE(3S ), DELA

CUMMON/POUT/NT ¢ NXL +RANGEY CONST,AINTER
LTTE3400) XMIN

D0 1 I=LN
TT(i}=0.
CUNT INUE

LT={FLOATINI*DELA)/AINTER®L,
17(21=25.
AD=AINTER/DELA

DO 2 I=1,LT
LL=FLUOAT(I~1)®AD+],
TTILL)I=25,

CONT INVE

PETURN
END
SUBTYPE FURTRANyLMAP L STRAP
SUBRUUTINE PEN(Xy LEND ¢ JA¢ XMIN,RANGE CONST)

DIMENSIUN X{IEND)
INTEGER XPLOT1, XPLOT2, TPLOTL, TPLOT2

AJ=812. -~ FLUOAT(JA-1)%200,
XPLOTLI=Ad + (X(1) - XMIN}*RANGE
TPLATL=19.

00 1% 1=2,1END
XPLCT2=AJ ¢ (X{I} = XMIN}*RANGE
TPLOT2=FLUAT(I~1)#CONST + 19,
CALL VECTORIXPLOTY,TPLOTL,XPLOT2y TPLOT2) -
XPLOTY=XPLOT2
TPLOT1=TPLOT2
COUNT INUE
RETURN
END

SUBTYPE,FORTRAN, LMAP,L STRAP
SUBROUTINE AMAX (X4 Ny XMAX)

FINDS MAXIMUM VALUE OF ARRAY X

DIMENSION X(N)

KC =1
KP = KQ
IF(KC =N}3s4,4
KG = KG + 1
TFIXIKP) - X(KQ})24545
KMAX = X(KP)
RETURN
END
SUBYYPE, FORTRAN,LMAP,LSTRAP
SUBROUTINE AMIN {XeNy XMIN)

FINDS MINIMUM VALUE OF ARRAY X

DIMENSION X{(N}

KQ = 1

KP = Ky

TF{KQ~N)3 444

K¢ = KQ + 1

[FIX(KP) = X{KQ))245,5
XMIN = X{KP)

RETURN

END

53
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JOR 2LVUOGTAEGI602Y 20 ALAN DUUGLAS  BLACKNEST
TYPE,CUMPILE,Fé4 :
SUBTYPLyFURTHANLMAP L STRAP

SUBRUOUT INE CARGRE{ XY sN}

¢

THLS PACKAGE PLOTS N PUINTS THE CARTESIAN CO-OROINAVES OF THE
JTH POINT BEING SPECIFIED AS X(Jdl,eY{d)e
THE PACKAGE USES THE COMMON --~

COMMON /OREF/ TITLEC20) e XMAX ) XMIN YMAX s YMIN s INDXo INDY o INDy [DOT
LANSTRY ¢ IFy XLIMITo YL IMITSCALX ¢ SCALY

THE TITLE ARRAY CARRIES INFORMATION FOR ANNOTATING THE OUuTPUT
GRAPH, THIS ARRAY IS SET UP AS FOLLOWS

TITLECLY =)

TITLE(3) —YUF THE ABSCLSSAE e

TITLE( &) JCUNTAINS 16 HOLLERITH CHARALTERS GIVXNG THE UNlTS

TITLE(S) JOF THE OQRDINATE
TITLE(G)Y =)

. JCONTAINS 80 HOLLERITH CHARACTERS GIVING A TITLE TO

N JTHE GRAPH
TITLE(LS) —)

TITLE(16) —-CONTAINS 8 HOLLERITH CHARACTERS GIVING DATE OF
PROCESSING
TEITLELLT) =)
. JUNUSED
VITLEC20) )

XMAX )SET BOTH TO ZERO IF PROGRAM TO CHUOSE THE ABSCISSAE

XMIN }SCALE. OTHERWISE SET TUO CHOSEN LIMITS OF ABSCISSAE SCALE

YMAX }SET BOTH TO ZERD IF PRUGRAM TGO CHOOSE THE ORDINATE SCALE

YMIN JOTHERWISE SETV TO CHOSEN VALUES OF ORDINATE SCALE

INDX IS AN INUDICATUR FOR PLUTTING THE ABSCISSAE ON A tOG SCALE
INUX=1 ABSCISSAE UON L INEAR SCALE
INDX=2 ABSCISSAE ON LOG SCALE

INDY IS A SIMILAR INDICATOR FOR THE. ORDINATE SCALE

IND IS AN INDICATOR FOR CUNTROLLING FRAME CALLS AND FINISH CALLS

INU=0 CARGRF CALLS ADVFLM AND FINISH
=1 CARGRF CALLS ADVFLM BUT NOT FINISH
=2 CARGRF CALLS FINISH BUT NOT AOVFLM
=3 CARGRF CALLS NEITHER FINISH NOR ADVFLM

1OOT IS THE SC402C COLE OF THE REQUIRED PLOTTING SYMBOL

ANSTK lNUXQATES WHETHER THE PLOTTED PDlNTS HAVE T0 BF JO[NED up

ANSTR1=1e POINTS NOT JOINED
=2. POINTS JOINED

[F SPECIFIES TYPE OF UUTPUT
IF=) OUTPUT ON MICRUFILM
=2 OUTPUT UN HARD COPY

=3 QUTPUT OUN BOTH MICROFILM AND HARD COPY

REAL INSVR1

COMMON /GRFF/ TITLE(20), XMAX, XMINsYMAX, YMINy INOX., INOY, [ND,
11DOT, ANSTR1, 1F, XLIMIT, YLIMIT, SCALX, SCALY

DIMENSION XUINle Y(N)
INTEGER PLACEX, PLACEY, XPLOYT1l, XPLOTZ2, YPLOT1, YPLOT2

DATA AJUIN{BHJUIN }y BLANK{S8BH )

INSTR1=BLANK
IF(ANSTRL.EQe2}INSTRL1=AJOIN
INDA=IND¢L

60 TO (55,60}, INDX
POSXT=PUSMINIX¢N)
PASX=ALOLLIO(PISKTY
POSXT=POSXT%0,9999

DO 201 I=14N
IF{X{I)alEQaQ O IX{L}=POSXKY
CONT INUE

CALL CLOGIX,N)

GO TU (65,70}, INDY

54

JCUNTAINS 24 HOLLERITH CHARACTERS GIVING THE UleS
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POSYT=POSMINLY (N}
PCSY=ALULLI0(POSYT
PUSYT=PUYSYT#0,9999

DU 2ul i=1eN

FFAY (Tl eLELOLOIY(T}=POSYT

CONT INUE

CALL CLUGLY NI

[FEEXMAX=XMIN) «GTa140E-T)IGO TO 199
CALL AMAX{X, Ny XMAX)

CALL AMIN(XoN¢ XMINY
LFCOYMAX-YMIN) 6T .14 0E-7)G0 TO 200
CALL AMINCY, N, YMIN)

CALL AMAX({Y,N, YMAX)

GO TU (888B,4868+8894889)INDA

CALL ADVFLML(IF)

CALL EXPHVY(123,27,923)

CALL SCALEN(X e XLIMIT, SCALXsPLACEX o XFACTR, Ny XMAX ¢ XMIN)}
CALL SCALEN(Y, YLIMIT,SCALY,PLACEY,YFACTRy Ny YMAX,YMIN)
GO TO (777,777,178, 778), INDA

CALL VECTOR(115,923,1003,523)

CALL VeCTOR(123,931,123,43)

DO 5 1k=1l,y11
FACTOR=FLOAT{[~1)*80.
XSCAL=203,+FACTUR
YSCAL=43,+FACTOR

CALL VECTUR(IXSCAL 4923 4XSCAL,931)
CALL VECTUR(115,YSCAL4123,YSCAL)
CUNTINUE

IGUIDE = 1

1DRAW = )

TFUINDX oEWe 20 ANUe XU 1) oL T POSX)IGUIDE=2
FFOINDY EQe 20 ANDLY (1) 4L ToPOSY) IGUIDE=2
GO T3 (99849991, IGUIDE
XPLOT1=(X{1}~XLIMIT)«SCALX ¢ 123,
YPLOTE=923.~{Y(L)~YLIMIT)®SCALY

CALL PLOT({XPLUT1,iD0T,YPLOTL)

1 DRAW=Y

IFOINSTRLIWNESAJUINY TORAW=1

16UIDE=1

DO 10 [=2,N

ITFUINDY oEGa 20 ANDLGY( 1) o LTL.POSY)LIGUIDE=2
IFCINDR oL Qa2 ANDSXE 1) oL T.POSX)IGUIDE=2
60 TU (997,996}, IGUIDE
XPLOT2=(X(I)-XLIMIT)*SCALX + 123,
YPLUT2=2923,~1(Y(I)-YL IMIT)*SCALY]}

CALL PLOTIXPLUTZ,IDOT,YPLOT2)

GU TO (995,994}, IDRAW

CALL VECTOR(XPLOT1,YPLOTL,XPLOT2,YPLOT2)
YPLOTL=YPLOT2

XPLCYL=XPLOT2

IGUIDE=1

ICRAW=2

FFUINSTRIWNEJAJOIN) IDRAW=1

G0 TU 10

I1DRAW=]

1GU1DE=1

CONTINUE

GO TU (T779,779,780,780), INDA
Ya=64,¢YFACTR
X4 = 4,%XFACTR

DO 30 I=1,3

F={i-1)
YLIM=YLIMIT¢F®Y4

GO TO (21431} INDY
YLIM=10.%%YL M
XLIM=XLIMIT+F*X4

GO YO (22,32}, INDX
XUIM=10.%%XLIM
YPOS=915.~F%320.
XPOS5S=52,+F%320,

CALL T5P(12,448,YPOS)
GU TU (23,33}, INDY
CALL C4020EfYLIMy11,42)
60 To 41

CALL C4020F(YLIMy13,PLACEY)
CALL TSP(XP0DSs48,942)
GO TO (244340, INDX
CALL C4020E(XLIMs11,2)
GG TU 30

CALL C4020F(XLIMy13,PLACEX)
CONT INUE

CALL TSPl48,48,291)
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78u
990
991

15

10
1

20 FORMAT(4X¢118HAN ARRAY FROM WHICH THE SMALLEST POSITIVE VALUE WAS
LHEQUESTED WAS ALL NEGATIVE. YOUR JOB HAS THEREFORE BEEN YERMINATED

W N~

CALL VERARMITITLE(4)8)
CALL VERAMITITLE(S]),8)

CALL TSPLT760,48,958)

CALL HORAMITITLECLY.8)
CALL HURAM{TITLE(2),8)
CALL HURAMITITLE(3),8)

CALL TSPU13C,44d,23)

DO 25 1=6,15

CALL HORAMITITLECL) 8}
LONTINVE

CALL TSP(939,48,23)
CALL HORAM{TITLE( )6}, 8)

GO 10 (9904991 ,990,991), INDA
CALL FINISH
CALL ENDFME
RETURN
END

SUBTYPE, FURTRAN,LMAP,L STRAP
SUBRUUTINE SCALEN{XXLIMIT,SCALX, IPLACEFAC TORy Ny XMAX ¢y XMIN)
COMPUTES SCALENG VALUES FOR CARGRF
DIMENSLION X(N)
XRG=XMAX=XMIN
R=0.
[FIXRG LT (10, ¥R *,0000001)1G0 TO 2
R=R+1,
GO 10 1
TE(RJLTL1IGO YO 15
FACTUR={1Ve#*(R~1,1%,000000125}
$=0.
IFEXRGLLELFALTUR®( 2,%%5))GU TO 4
$=S+1.
60 10 3
FACTUR=(FACTUR¥(2,%%5})/10.
XLIMIT=XMIN/FACTOR
LIMITX=XLIMIT~.99999
XLIMIT=FLUOAT(L IMITX)*FACTOR
EFOXMING LT XLIMITIXLIMIT=XLIMIT-FACTOR
SCALX=80./FACTOR
LPLACE=]11.~R
IFCIPLACE.LT.1}IPLACE=L
RETURN
END

SUBTYPE, FORTRAN, LMAP 4L STRAP
FUNCUIGN PUSMEIN{(X, N}
DIMENSION X{N)
tINUS MINIMUM POSITIVE VALUE OF ARRAY X
IND = O
DU 10 1=14N
IFIX{I).LE4QC.0)GU TO 10
IND=1
G0 10 1
CONT INUE
I1F(IND.NELOIGU YO 7
PRINT 20

2}

CAaLL EXIT

KQ= INU

KP=K{

IFIKG-NI31 494

KG=KQ¢1
ITFIX{KU}.LELD.0)G0O TO 2
TFIX(KPYI=-X{KQ) }2+5+5
PUSMIN=X(KP}

RETURN

END

SUBTYPE, FUR TRAN, LMAP,LSTRAP

SUBROUTINE CLOGUX,N)

COCNVERTS ARRAY X TU COMMON LOGS
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UIMENSTUN X(N)

DO L I = 1N
X{I) = ALOGLO(X(L))
CONTINUE
RETURN
END
SUBTYPE, FURTRAN,LMAP L STRAP
SUBRUUT INE AMAX (X Ne XMAX)

FINDS MAXIMUM VALUE UF ARRAY X

DIMENSION X(N)

KQ 1

KP K¢

[F(KQ ~NV3,4,4

KU = KQ + 1

IFIX{KP) - X{KQ)1245+5
XMAX = X{(KP}

RETURN

END

it n

SUBTYPE, FURTRAN, LMAP,LSTRAP
SUBROUTINE AMIN (Xy Ny XMIN}

FINDS MINIMUM VALUE OF ARRAY X

DIMENSION X{N}

KQ =1

KP = K¢

IFIKQ-N}314+4

KQ = KQ + 1

[FIX(KP) = X{KQ)I245+5
XMIN = X{KP}

RETURN

END
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TYPE,COMPILEFa
SUBTYPE, FORTRAN, LMAP L STRAP
SUBROUTINE DOTLINIXLeYleX24Y2)

DRAWS A DOTTED LINE FROM X1,YL TO XZ4Y2

XKH=X1
YH=Y1
XL=X2
YL=Ye
IF{X1eGTLX2000 TO 2
XH=X2
YH=Y2
XL=X1
YL=vY1

2 YY®YH-YL
YHH=YH
YLL=YL
IFIYHeGTLYLIGU TU 3
YY=YL=YH
YLi=YH
YHHR=YL

3 XX=XH-XL
XY=SQRT{YY*YY + XX¥XX)
TFIXYaG6Te10e160 TO 4
XP2=XL + XX/2.
YP2=YLL + YY/2.
CALL PLOTUXP2+424YP2)
RETURN

4 IF(XH.NELXLIGO TOQ S
CALL AXDLLYY, YLaXHy2)
RETURN

5 IF(YH.NELYLIGO TO 6
CALL AXDLE{XXsXLoYHy1l)
RETURN

6 CTHET=(XH=-XL}/XY
STHET=( YH=YL}/ XY
AN=(XY+2.)/4s - 1.

" N=AN
CUR=(XY - 4,«FLOAT(N)}/2,

DO 10 1=1,N
D=CCR + FLOAT(I-1)%4,
XP=XL + D&CTHEY
YP=YL + D®STHET
CALL PLOV(XPy42,YP)
10 CONTINUE
RETURN
END
SUBTYPE, FORTRAN, LMAP 4L STRAP
SUBROUTINE AXDLIX.XL,YyIND)

ORAWS DOTTED LINES PARALLEL TO AXES

AN=(X + 24)/4e el 1!
N= AN C
XCOR=(X~4%FLOAT(N) )}/ 2,

BC 5 1=14N
XP=xL + XCOR + FLOAT{I~1)%4,
GO TO (354)4iIND
3 CALL PLCT(XPya2eY)
GO Y0 5

4 CALL PLOT(Y442¢XP) e e e

5 CONTINUE

RETURN
END
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APPENDIX D

TABLE OF PLOTTING SYMBOLS AND EQUIVALENT SC4020(DECIMAL)

>

.76

CODES

Dec. Dec, i
Code Symbol Code Symbol :
00 Zero 32 Minus - %
01 1 33 é
02 2 34 K

03 3 35 L

04 4 36 M

05 5 37 N

06 6 38 0

07 7 39 P

08 8 40 Q

09 9 41 R

10 Partial Derivative 3 42 Plotting Dot .

11 Equal to = 43 Dollar Sign S

12 Quote " A Asterisk *

13 Prime ' 45 Gamma (Lower Case) vy

14 Delta (Lower Case) § 46 Tilde ~

15 Alpha (Lower Case) « 47 Lower Case d, (Differential)

16 Plus + 48 Blank ’

17 A 49 Slash /

18 B 50 S

19 C 51 T

20 D 52 U

21 E 53 v

22 F 54 W

23 G 55 X

24 H 56 Y

25 I 57 z

26 Pi (Lower Case) 7 58 Degree °

27 Period ., 59 Comma ,

28 Parenthesis (Right) ) 60 Parenthesis (Left) (

29 Beta (Lower Case) 8 61 Integral Sign I

30 Plus or Minus * 62 Sigma (Upper Case) T

31 Question Mark ? 63 Alignment Frame (|
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