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9 PLOT3D
- AN INTERACTIVE GRAPHICS CODE FOR THREE DIMENSIONAL PLOTS

INTIRODUCTION

The PLOT3D graphics computer code provides a user with an interactive and powerful tool for
quickly analyzing three dimensional functional data. The code allows the user to choose from a variety
of options or parameters in selecting an appropriate display of data. The flexibility of the code should
be sufficient to satisfy a wide range of user needs. The code runs in an interactive mode so that the
user can easily obtain the desired display of data. All options and parameters (such as hidden line
removal) are selected from one of the two menus in the program. .,

— ”j¢~u s "")

The code plots the user’s data as if the data were points on a three-dimensional surface or solid.
The code then permits the user to change the orientation from which the data are viewed, the scaling of
the data, the frequency of the points that are plotted and other parameters in the display of the data.
The code is designed so that a user will first develop the display on a graphics terminal screen and then
plot the data on a pen plotter.

g B i i

The code is written in FORTRAN 77 and can be used on any HP 1000 computer which has an HP
graphics terminal and the GRAPHICS 1000-II DGL software.

This computer code was developed as part of the hydrodynamics program of the Fluid Dynamics
Branch and has been a useful tool for the graphical presentation of results.

1. CODE DESCRIPTION

The development of the PLOT3D graphics computer code has been based on two existing subrou-
tines; which perform the coordinate transformation and plotting of data. Certain modifications were
necessary to these routines in order to conform with program and system requirements. One of these
subroutines performs the actual plotting of data and hidden line removal and was originally developed
by Watkins in a 3-D plotting package.

The PLOT3D code was implemented on the HP 1000 computer system and the code is opera-
tional under various operating systems.

The PLOT3D code is composed of three modules. The main program is named PLT3D and con-
trols the use of the two segments PLT3T and PLT3P. The segment PLT3T plots to the terminal screen
and provides all the interactive options. The segment PLT3P is used to plot the last screen plot on the
pen plotter. These modules are described below.

1.1. PLT3D

This is the main program of the computer code and is designed as the driver for the two graphics
modules. At the end of a graphic task, control is transferred to this driver which determines the next
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task required. The transfer between main program and the other two modules is achieved by standard
main-to-segment or segment-to-segment control calls. All input and program parameters retain their
values as they were last defined. This allows for a transfer of a graphics image from a graphics terminal
screen to a pen plotter without any additional information.

AN

1.2. PLT3T

This segment of the code is the largest in size since it contains most of the routines for program
input-output control plus the routines for performing the graphics output on a graphics termmal The
names and description of the routines contained in this segment follow

!
E

PLT3T MAIN routine of this program segment. Provides parameter definition R
and input of data for plotting R
DMENU Clears the screen and gives the menu for changing program parameters R
DFUNCT Menu with options used by DMENU K
PMENU Clears the screen and gives the menu for program control
PFUNCT Option menu used by PMENU
ADISP Clears alphanumeric display
GDISP Clears graphics display
PLPAR Contains the interactive input for all program parameters
PLOTF Plots the function y=f(x,z) according to the specified programs
parameters.
PLOTS Manipulates data for scaling and angles of rotation; Calls PLOTF
to plot each line
PERIM Draws the plane of projection and perimeter around the plotted data
PLTIF Puts data information on the same figure as the piot
DATEP Puts the date on the plot
REFAX Draws the orientation of the axes on the plot
BOXIN Draws a box around the figure
TITLE Puts a figure title in lower part of page
ERRORS Error output routine
VIEWP Defines window and viewport for graphics output. Also defines
aspect ratio and character size
DEVON Initializes device and software for graphics display
‘VPMAX Changes current viewport to the maximum for alphanumeric output
DEVOF Turns off graphics device
LETTR Text output routine
NUMBR Numerical text output

1.3. PLT3P

This is the third segment of the code and it contains only routines necessary to perform graphics
output on a hard copy device (pen plotter).

NAME Description

PLT3P Main program same function as in PLT3T

ADISP Clears alphanumeric display

PLOTS Same as in PLT3T segment

PLOTF Plots on pea plotter instead of the graphics terminal
PERIM Same as in PLT3T segment

PLTIF Same as in PLT3T

DATEP Same as in PLT3T

REFAX Same as in PLT3T
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BOXIN Same as in PLT3T
TITLE Same as in PLT3T
DEVON Initializes graphics device (pen ploter) and selects pen color and speed
ERRORS Same as in PLT3T
VIEW Same as in PLT3T
VPMAX Same as in PLT3T
DEVOF Same as in PLT3T
LETTR Same as in PLT3T
. NUMBR Same as in PLT3T

2. CODE OPERATION

’

Depending upon how the PLOT3D code has been installed on the system (see Section3) the user
will access the program by the command

RU, PLT3D

The program displays a banner to the terminal and then calls segment PLT3T. PLT3T first
requests a color value as shown in Fig. 1. A value between 1 and 5 is appropriate and will set the plot-
ting color on the HP-2627 terminals. On other terminals (eg. HP-2648) the color parameter changes

E the plotting line style and a value of 1 is most appropriate.

5 VXN XXX XXX X000 XXX XXX

. XXAXY XXK XY

: XXXXX X ¥ x vk POTI-D ¥ x % %« XXX
XYY XOXAY

XXXXX This orogram wi1ll oiot a three dimensional  YXXXX
XXXXX surface on the Screen or on the pen Plotter . XXXXX
XXXXX 5.5 4 41
XXXXX The cefault valees of the pletting parametersXXXXY
XXXXX have been set for a fast nlet on the acreen XXXXX
XXXXX After thiz fast plot the yser can chaneg the XXXXY
XXXXX parameters for the olot desired XAL¥XX
XXXXY XYYXR
XXXXOOCOCOOGOONOONOCOCNONNNOENOOMXNNNXX XXX XX XXX XX
ENTER VALUE FOR COLOR {

Figure 1

PLT3T then prompts for the name of the file that contains the data to be plotted. In the current
program the file name must be six characters or less. PLT3T then prompts for the number of data
points in the file in the x and z directions. These prompts are shown in Fig. 2. The program reads the
data to be plotted in the following way:

READ (5) (XPL(I), I = 1, NXPL)

READ (5) (ZPL(J), J = 1, NZPL)

DO 100 I =1, NXPL

READ (5) (YPL(1,J), J = 1, NZPL)
100 CONTINUE

and the data must have been written to the file exactly the same way and the maximum values for
NXPL and NZPL are currently set to 151. The value of NXPL does not have to be the same as the e
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value of NZPL. Furthermore the XPL (I) or ZPL (I) do not have to be uniformly spaced. PLT3T
then plots the data at the user’s terminal using the program’s default parameters. Before the plotting of
data the program will prompt for input of the axis labels 24 characters each and for two lines of figure
caption 52 characters each. A sample plot is shown in Fig. 3. After each plot to the terminal, the pro-
gram pauses (with a request that "/" be entered before displaying the selection menus).

PRERARFORLALE RN NRER S AR KK AR ANk AN A ¢
¥rey SEIDISY THD MAsE OF Tef DATA FIE FROM WHIDH  N¥ex
WRey RIS PROGRAM WILL READ THE DATR TO BE FLOTTEL  $es¥
263 Sl nAME IFILE =fLLGS
EEYFEERRROOKRE R XANXIRERF L R AR AN AR KR KE KR ORI g
A¥U¥ SPETIFY THE NUMBEER UF DRTA PGlN}S FOR THE b3 834
KRy COONARLY AdRARY. NXPL =10

EECKR AR SRR X AR R KRR O Ry
F5FX SFECIFY THE NUMRER GF DATA PCINTS FOR THE pEL L]
¥EER ZINZFL Y ARRAY  wZ2L =104

Fig. 2 — File name input and number of points

When the user is ready to continue, the program displays the data menu, with eleven options, as
shown in Fig. 4. The parameters that PLT3T uses in plotting the data may be changed by selecting
options 1-9. Option 10 causes the display of the program menu and option 11 causes control to return
to the main program. Options 1-11 will be discussed in turn. For options 1-9, typing in a "/" in
response to the prompt will preserve the existing value of the parameter. After a value is entered for a
parameter, the user may continue changing more parameter values until option 10 or 11 is choosen.

Selecting option 1 clears the screen and prompts for entry of plotting frequency parameters is the
x and z directions. These prompts are shown in Fig. 5. The default values of IPLX and IPLZ are 2 and
every other point is plotted. Every tenth point would be plotted if IPLX or IPLZ were given a value of
10.

Option 2 of the data menu allows the user to reset the values of NXPL and NZPL — see Fig. 6.
The number of points in either direction that are plotted can be reduced starting always from point one
— but not increased, from numbers specified when the file is read in.

Option 3 prompts for new values of DELTA, THETA and PHI, as shown in Fig. 7. DELTA
controls the vertical location of the plot on the screen and normally a value of 0.0 is appropriate.
THETA is the angle (in degrees) that the figure is rotated (counter-clockwise) around the x-axis. Note
the reference axis configuration shown in Fig. 3. A positive value of THETA rotates the y-axis toward
the z-axis around the x-axis. Similarly a positive value of PHI rotates the zaxis toward the x-axis
around the jy-axis.

Figure 8 shows the prompts for changing the data scaling parameters (Option 4). The default
values of 7, 2 and 5 will usually fill the plotting area. Increasing the values will enlarge the plot and
decreasing the values will decrease the size of the plot. If the size of the plot is too large — which can
occur with some scale factors and orientations — the figure would exceed the allowable plotting area
and the program omits the plot. In such a case, the scale factors should be reduced so that the figure
will fit in the aliowable plotting area.
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Fig. 3 — Example plot of a 3-D surface




Key # 1 ™ Plotting freguency of data (2)
Key #¢ 2 ™ Number of data ooints

Key ¢ 3 ™ Rotation anales of figure (35.4%)
Kev # 4 ™ 5caling of figure (7,2,5)

Kev # S " Vertical lines for perimeter (0)
Kev ¢ & " Draw axi1s orientation (ves)

Kev # 7 ™ Information & Title (ves,no)

Kev # 8 ™ Masking on/off (na. fast plot)

Key # 9§ ™ Size of fiaure {(one. 1/
Kev ¢ 10 ~ Coentinue plotting
Kev ¢ 11 ™ Exit - to main oroaram

Select a function
DPefault valves in papenthesis
Tvoe functicn number Kev # = i

Fig. 4 — Data menu for parameter input

KRR KOO KR EKRROO0R00ORORK 000K OOE KKK K
XXX¥ SPECIFY THE FREGQUENCY OF PLOTING ON THE X-AXIS RkX¥
¥3¥y IF IPLX = 2, THEN ONE LINE EVERY TWd POINTS ON ¥AXX
K.4¥ THE ¥~AXIS IS5 PLOTED. IPLX =2

RESET R TR STIRETOE PR A L0 00 ERTELTVATIS RIS SRR SRS LSS
AKX SPECIFY THE FREGUENCY GF PLOTING UN THE Z-AXIS RkAX
Kk IF [PLT = 2. THEN ONE INE EVERY TW€G POTNTS ON XixK
¥axx THE Z-AXIS 1S PLOTED. IPLZ =2

Fig. 5 — Input for plotting frequency parameters

FEXEK OO0 KRR 00RO AR XOROE RO 300K 3008 K0k
shk% SPECIFY THE NUMEER OF DATa PUINTS FOR THE EKX¥
XK X(NXPLY ARRAY  NXPL =164
EXAAREEEER OO LR OO0 OO0 OO0 Y Xk K
XkXE SPECIFY THE NUMBER OF DATA POINTS FOR The pESE !
AxXx ZONZPL) ARRAY. NZPL =iti

Fig. 6 — Input for number of data points

VEXEROORY R RODCONCOROC XS KO0R KRR TR E R KR X
XANY SPECIFT ThE RELATIVE VERTICAL POSITION CF TsE  aedy
2K GRIGIN FOR THE AXI5. IF DELTA = ¢ . THE ORIGINKAREX
*kk& 15 CONTEREL ON TmE LEFT GIDE DELT4 =0 3

KA F LK EREROR RO XK ROk & X
Agix SPECIFY ToE xOTATION ANGLE AROUND TE #8033 d¥KX
$x¥% THE ROTATION I5 DEFINED COUNTER-CLOCKWISE A5 vdxx
¥¥4x THE X-AXIS I5 PCINTED TOWARDS YOU ¢ THEA =35

R IREOCOOROORRIOOOOOEKK ORI R RS R RN X
Rk SPECIFY THE ROTATION ARGLE AROUND HE T-AXIS  aX&X
Kk ThE ROTATION IS DEFINED COUNTER-CLOCKWISE AS  dkX
Axk¥ THE Y-AxXI5 IS POINTED TOWARLS YOU ' Pri =4%

Fig. 7 — Input for rotation angles about x -y axes
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kXX SPECIFY THE SCALING IN THE X-DIRECTION. okk
XExx XSCALE =7.8
p23330 80 bbeed033bbiviestiiveretiitettiteciijeettivssssit
Kxkx SPECIFY THE SCALING IN THE Y-DIRECTION. ORX
XEKX YSCALD =2 .0
FXRROOROOOOOCRF ORI KKK KKK
Ax¥x SPECIFY Thk SCALING IN THE Z-DIRECTION. kX
¥x¥y Z5CALD =59

Fig. 8 — Input for scaling factor

Figure 9 shows the prompts for option 5. Default values (IPERIM = 1, IPLPX = 0, IPLPZ =
0) will draw a perimeter line on the x-z plane indicating the projection of the surface plotted onto that
plane. Values for IPLPX and IPLPZ other than zero (e.g. 10) would cause vertical lines to be drawn
from the edge of the surface to the projection plane (every 10th data points) unless IPERIM = 0 in
which case no perimeter line will be drawn and the second and third prompts of Fig. 9 are omitted.

IRECERERR KRR RRRA XX ERRRRBO RO R LKA R K
axd DO YOU WANT & PERINZTER DRaWN Ot YOUR PLOTTED  RNX¥
K¥Rx FIGURE T TYPE O FOR NO DR 1 FOP YES IPERIM =i
ARAEARERNCROOOCEE OGO R KA RO KRR T KRR Y
K SPECTFY THE FREQUENCY FUOR DRAWTHG VERTTCAL LINESHY
¥xa¥ On TRE PERIBETZR  IF IPLPX=0 OWLY VERTICAL L UINESKNX
¥ekg AT THE COJHERS Wil BY DRAWN  (A-AXTS) IPLFX ={
AAREOLRAAXRE OO 0RO DO OONRE X R0 Or XY
ARk GPECTFY THE FREGUENCY FOF DRAWING WEFTICAL LINESKAR
f6k4 OF TRD PERIMETER IF IFLPL=0 ORNLY YERTICAL { IWESKx¥
WX AT THE COMNERS WILL BE DRAWN. {7-AYISY. IPiP7 =0

Fig. 9 ~ Input for perimeter parameters

Figure 10 show the prompt for the reference axis display option. An example of the reference
axis is shown in Fig. 3.

AR ENOE O XA R AR AR ORI AR KRN Rk
$2kk DO vOU WaNT THE REFERENE AX1S DrAWN ON ThHE (3% 3
fe¥g FTOLED Y TYPE 6 FOR NG GR 1 S3% YES. T4XiS =t

Fig. 10 — Input for reference axes

As indicated by the prompts shown in Fig. 11 (option 7) the block of information about the input
data at the top of the plot and/or the title block at the bottom of the plot can be omitted by entering
values of 0. Values of 1 for INFORM ans ITITLE will retain the information and title blocks. For ITI-
TLE = 1 the user is requested to type in a figure title up to two lines (52 characters per line).

Figure 12 shows the prompt for option 8. The default value of IMASK is 0 and hidden lines are
not removed. Masking of hidden lines is a very CPU intensive task and much more time is required to
draw the plots if masking is requested. The increased plotting time is very noticeable both when the
program is plotting to the graphics terminal or to the pen plotter. Usually masking will be selected only
at the last step of developing a presentation plot.
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AXRK DU YOU WANT ANY INFORMATION Or THE INPUT DRTA  XXvy

¥KXB FLACED ON THE SAME PAGE AS THE PLOT 7 INFORM =t

KERKRKOOOOOO OO KRR OO KR KRy
_ ¥¥xk DO YOU wANT THE TITLE OF The fICURE PLACED 0N ¥k
ﬂ ¥a¥k THE SAME FAGE ? TYPE 0/ND.i/veS. JTITLE =&

Fig. 11 — Input for information and title of plot

WRRRKEREONRKCOROK OO0 OO0OE KOO O
¥xx% SPECIFY IF HIDDEW LINE REMOVAL TE REGUIRED T1F kEwy
$EKX IMASK = § THEN HIDDEN LINES ARE FLOTTED IF ARS8 3
Xkkx IMASK = { THEN HIDDEN LINES ARE w07 PLOTTED XFAY
¥RK¥ FOR IMASK = § & FAST PLOT IS DRaWM  IMASK <2

Fig. 12 — Input for hidden line removal o

‘@
- The prompt for option 9 is shown in Fig. 13. The default value of SIZE is 1.0 and the program
- sizes the figure to use the full available plotting area. If a value of 2.0 is specified, the plotted figure
N will be reduced in size one half in each direction. Normally SIZE will be set to 1.0 when plotting to the S
-; graphics terminal and to the smalil pen plotters such as the HP-7470. When plotting to pen plotters -t
such as the HP-7475 and the HP-9872 a value of 1.4 or 2.0 should be used when the paper does not »

cover the full area of the plotter bed.

- EEROOOORROOOROOORDE RO O0OROROORORE 00RO R

S XKkk SPECIFY THE SIZE OF THE PAGE THAT y0U WANT 10 XXy
ke USE. IF SIZE = { THEN A FULL SIZE PAGE GF THE Xk
kg PLOT DEVICE IS USED IF EIZE = & THEN JNL: UM KdXx
¥Akx HALF OF THE PAGE IS USED. SIZE =1 4

Fig. 13 — Input for figure size

Choice 10 on the display menu brings up the plotting menu so that the changed parameters can be
used. This menu is shown in Fig. 14. Option 2 replots the current data with the revised parameters. T
The user can change as many or as few parameters between plots as is appropriate. Option 3 and 4 will SR

.j: read more data from the file which is currently open and, for each figure, the program will prompt for -
the number of points in the x and z directions. Option 3 uses the default display parameters and option PR
4 uses the current (or revised) display parameters. Option 1 from the plotting menu causes the pro- (J

- gram to prompt for a new file name and number of points to be read from the file. It also resets the
= display parameters to the default values.

Selecting option 5 on the plotting menu as well as option 11 on the display menu causes control to .
be returned to the main program and the prompt in Fig. 15 to be displayed. At this prompt, a response
of 0 will cause the program to terminate while a response of 1 will transfer control to segment PLT3P
to plot the current data on the pen plotter. If data are plotted on the pen plotter, the program prompts .
for pen color and pen speed as shown in Fig. 16. The pen color numbers refer to the pen stall numbers ST
on the plotter. The plot frame and information (if requested) will be plotted with the pen in stall 1 and
the data will be plotted with the pen in the stall number corresponding to the pen color selected. The
program will pause for the user to ready the plotter before continuing and drawing the plot.




Yy & 1 YV RPlat new fiie - defaul? parameters
Alss old file ~ defauit parameters
Kpv & 2 ™ fiot came file - new rarameterc
Uld set of data pointe
“lat zame file - gefault parameters
New ZEt 6+ data oolnts
wav 4 7 P?lgt 2ane £118 - new parameters

Now cet of daty printg
T EYIt -t Malh 0rQoram

sl

ipy #

N

rpo #

Seiec a PLOTVTING function

- Tope fyaction nomder rev & = ¢
\

Fig. 14 — Program menu

FERRERH LR LR R0 0 A2 0 v 0 B A R A 1 AR 144
$4234 Do von want ty 06t the lact 1549
4434 fioure an the PEN platter 7 123235
33 iF YES tvoe 4 1f ND twpe § -4

IAGSS gt

Loy
'

Fig. 15 — Input for hard copy generation

FRAXK S F OO EARATRIRRNI s R h R R Ak a b Cnph KRR AR ONRR R R4
Axgy SFECIFY ThE Febh COLTR FOR THE PLOTICR FI3 &
XX¥¥ ¢ RLACK. 2 KLJE. 3 RED. 4 CREEW ¥k
gy Fin COL0R =

FAEDRRNANRRRAR RN KRR KK AR KA RN A R ¥ AKXk
xxxk SFclint -HE PEN SPEED FOF THE PLOTTER. 11-357 KKAX
KXK¥ RECOMMINDED UAcuI F47 JUALTTY PLOTE € 134 %1
XELy FEN SREEL 25 0

Fig. 16 — Input for pen plotter parameters

At completion, program control returns to the main segement and the program prompts for con-
tinuation. Again, a response of 0 terminates the program and a response of 1 returns control to seg-
ment PLT3T so that the user can develop additional figures.

3. CODE INSTALLATION

The authors have been using the PLOT3D program on HP 1000 computers running under the
RTE A.1 and RTE 6/VM operating systems. There are no known problems that would keep the pro-
gram from running equally well under the RTE IVB and RTE A operating systems. The source code is
device indpendent, but with the use of GRAPHICS 1000-I DGL the program is device dependent at
load time. A listing of the source code is given in Appendix A. Figure 17 shows the loader command
file for loading PLOT3D for use with HP-2648 terminals and a HP-9872S plotter. If different terminals
and/or plotters are in use on the target system, the loader command file will have to be changed
accordingly.
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f0gs  0r.Eh
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4063 RE.ZPLTID
0504 RE.ZPLTIT
0005 5B . $ADGUL: M
0085 St . $B000L::UN
U4E7  SE.#KODDE.
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0409 SE.$DIDD::UM
G04§ FE.XPLT3F
Dufi 5E.3A0060%: UM
40t2 52.4B3601: VA
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14 52.$D0003::UN
0085 SE.€DIDD- -V
1016 IND

Fig. 17 — LOADER
command file for HP-
2648 and HP-98728
graphics devices
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APPENDIX
FIN?X,Q
$FILES 0,1
$EMA(BLKS)
PROGRAM PLT3D(3,95), G.A.KERAMIDAS 3D:12:12.83
CXRREX

COMMON /BLK1/MASK (9000),X(154),Z(151) .Y(154,151)
COMMON/DATAL/XMARG , XWMAX, XINF , YINF , XLINF , YUHAX, XYHAR , ASPR
COMMON/DATA2/1PLX, TPLZ, THETA,PHI, DELTA, XSE, YSC, 25, S1ZE
COMMON/DATA3/IPLP, ISURF, INFORM, ITITLE . IPERIN, IAXIS .NFICS , INASK
COMMON/DATAS/XHIN, XMAX,ZHIN, ZHAX , YKIN, YHAX
COMNON/DATAS/NXPL ,NZPL , IPLPX , IPLPZ , XSCALS , YSCALD , Z5CALO
COMMON/DATAB/INSTN, IFAST, IPLOT, IPHENU, IPEN(2)
COMMON/DATA7/NHEDX ,HEDX(5) ,NHEDZ , HEDZ(5) ,NHEDY , £EDY (5)
COMMON/DATAS/NTITLL, TITLES(2) NTITL2, TITLE2(15) ,NTITL3, TITLE{15)
DIMENSION ISEG1(3),I1SEG2(3)
DINENSION LEUF (S10)
DATA AND/2HNO/AYE/2HYE/
DATA ISEGH/2HPL,2HT3,2HT /
DATA ISEG2/2HPL,2HT3,2HP /
CALL LGRUF (LBUF,510)
CARRRX
CXRRXX THIS IS A DRIVER FOR THE 3D PLT PROGRAMS.
CAS¥¥% PLT3P IS THE PROGRAN FOR THE PEN PLOTTER.
CXXAXK PLT3T IS THE PROGRAM FOR THE TERMINAL .

Cxxxax
TPMENU=0
WRITE(L, 1009
1009 FORMAT (" XXXXXUXXXXXXXXXXXXRXKXXX XXX XXX KRELL XXX XXX AN X"
c o XXX XXXXX
C o/ 5 XXXXX ¥ A XKk PLOT 3-D X % x kX XXXK"
C o5 TRANRX XXXXX!
c /L "XAXXX This program will nlnt a three dimensional  XXXXX"
C o 'XXXXX surface on the Screen or on the pen Plotter. XXXXX*
c 7y XREXX XXXXX '
C /s "XKXXX The default values of the piatting parametersX¥XXX'
C /7y "XAXXX have been set for a fast piot on the screen. XXXXX*®
N S NXEXY After this fast plet the user can change the XXYXXX*
€ o/ UENXXY parameters for the alot desired. XXXex”
C y 7 TXRXXY XX
c 2 OO0 XXX XXX XXH KKK )
i CONTINLE
IMASK=0
IPLET =D
11 CONTINUZ
ID=1

CALL SEGLDIISEGL.IERR)
100 CONTINLE
WRITE(L,20)
30 FORMAT O #4344 44 REEE AR R R ER 00 024 1 H AR 1R PR 000D
L ./, "4828% Do sou want to piot the :rast TEian
C o/, "HHE8 fioure on the FEN alotter 7 ")
FEAL(L.1000) FhSW
1600 FORMAT(AR)
TFLANSW EQ . AYE: GO TG 24
11




GG TQ 303
21 CONTINUE
IPLOT=1
p=2
IPEN(L)=10
IPEN(2)=4
CALL SECLD(ISEG2,IERR)
261 CONTINUE
WRITELL,30)
30 FORMAT("SEER 44433400 H 6 H IR H R RS 31 10 104 0041
¢ o/, 24882 Do you want to plot any mare Hyy
C J4 " HEEE frqures? )
READ(1,1660; ANSY
TF(ANSH EQ AYEY CO TO ¢
306 CONTINUE
sT0R
END

12
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SFILES 0,1

S$EMA/BLKY/
PROCRAM PLT3T(S), G.A.KERAMIDAS 37:04:25:84
COMMON/BLK1/MASK (9000) , XPL(§51) , ZPL(150) . YPL(154,151)
COMMON/DATAL/XMARG , XWNAX , XINF , YINF , XLINF , YWMAX, XYMAR ,ASPR
COMMON/DATA2/IPLX, IPLZ, THETA,PHI ,DELTA, XSC, YSC,ZSC, SIZE
COMMON/DATA3/IPLP, INFORM, ITITLE, IPERIN, IAXIS, INASK
COMMON/DATA4/XNIN, XNAX , ZNIN, ZHAX , YNIN, YNAX
COMNON/DATAS/NXPL ,NZPL , IPLPX, IPLPZ, XSCALD , YSCALO , ZSCALO
COMMON/DATAG/INSTN, IFAST, 1PLOT , IPNENU
COMMON/DATA7/NHEDX ,HEDX(S) ,NHEDZ .HEDZ(S) ,NHEDY  HEDY(5)
COMMON/DATAB/NTITLY, TITLE4(2) ,NTITL2, TITLE2(15) ,NTITL3. TITLEZ(15)
DIMENSION VIEW(4),IFILE(3)
DATA IFILE/2H ,2H ,2H /IDMENU/D/
CALL DEVON
IF (IPMENU .GE. 4) GO TO 210

10 WRITE(1,1010)

1010 FORNAT( *XXXREXXREREXEEREEERXARARARRREXXEREARREARRAR KRR XA RRAARE "
T ,/."XKXX SPECIFY THE NAME OF THE DATA FILE FROM 'WHICH  ¥akx"
C  ,/,"¥x% THIS PROGRAM WILL READ THE DATA TO BE PLOTTED EXx*
C  ,/,"XKKX FILE NAME IFILE =_)

READ(1,1011) IFILE
OPEN (UNIT=S ,FILE=IFILE )
REWIND S
1041 FORMAT(3A2)
15 WRITE({,1615)

1045 FORMAT ( "XEERXERERRRKRRRXRERAXEREXKERAXAREAXRRRXXRER KRR AR
€ ,/,"xxxs SPECIFY THE NUMBER OF DATA POINTS FOR THE XExx"
C ,/,"S%¥K X(NXPL) ARRAY. NXPL = *)

READ(1,%) NXPL
20 WRITE(1,1020)

1020 FORMAT ¢ *SERRXEREERRERXRRRERRARCRREE KRR KRR
€ ,/,"%¥xx SPECIFY THE NUMBER OF DATA POINTS FOR THE e
€ ,/,"Xxsx Z(NIPL) ARRAY. NZPL = ")

READ({,%) NZPL
IF (IPHENU.GE.4) GO TO 120
100 IPLX=2
IPLZ=2
DELTA=0.0
THETA=35.0
PHI=45.0
XSCAL0=7
YSCALO=2
Z8CALD=S
XSC=XSCAL 0
YSC=YSCALQ
7SC=25CALG
IPLPX=0
IPLPZ=0
IPERIN={
TAXIS=1
INFORM=1
ITITLE=4
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TMASK=10
SIZE=1.0
IFAST=0
10FF=4
T0N=2
120 CONTINUE
READ (5} (XPL{D).I=1.NXPL)
READ (S) (ZPLGJ).J=i.NIPi)
D 800 i=1,NXPL
READ (S) (YPL(T.J).J=1.NIFL}

- 300 CONTINGE
o 150 XMAX = XPL({)
L XMIN = XMAX
= IMAY = ZPL(1)
- IMIN = ZMAX
YMAX = YPL({ 1)
YMIN = YMAX
DO 200 I = i.NKPi.
DO 200 T = 1 .NIPL

IFCXPLCTY LT XMIN) xhmIN = XPUL(LY
JFOXPLAT ). GT. XHAX) XMAX = XPL(D)
IFCZPL(TY . LT 2MINY ZhIN = ZPLel)
IF(IPLLT) .GT . ZMAX) ZMAX = ZPLUD)
TFORLAT. T LT YHIN)Y  YMIN = YRL(T. D)
TF(YPL(T,T).CT YHAX) YMAX = YPULLI.D)
200 CONTINUE
XMARG=0.25/81ZE
XYMAR=XMARG
ASPR=1 . §
Xurax=1i./8I7E
YWMAX=10./S1ZE
xG=8.0
Y0=0.§
XPMAX=0. 0
YPMAX=0.0
YINF=XMARG
YINF=YWRAX-XMARG
XLINF=1. 0/S1Z&
YLINF=1./8IZE
210 CDNTINUE
CALL VIEWP(XWMAX,YWHAX ,SIZE.IERROR)
CALL ZIW5(451.0.4,1DUn. vIEW, LERRDR)
IF(IERROR .EG.0) GO T 385
CALL ERRDRS(1,IERROR iQHZIWS. 451 )
G0 10 999
305 IF(INFORM.LE.O) GO TG 340
Y1=0 . BXYiMAY.
YPMAX=. 23VIEW(4)
CALL PLTIF(X0,XWMAX, Y1, YHMAX)
340 IFLITITLE.LE.0) GO TO 34%
Y2=0. 0B¥YUMAX
CALL TITLE(XO,XWMAX,Y0,Y2 )
Y= 08kYIE(4)
315 CONTINUE

- gt
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CALL Z1WS(454,0,4.IDUN,VIEW, IERROR)

IF(TERROR.EQ.0) GO TD 400

CALL ERRORS({.IERROR.10HZIWS. 451 )

GO 10 999
400 XVO=VIEW(L)

YUO=VIEW(I)+YE

XUMAX=0TEN(D)

YUMAX=VIEW({4)-YPHAX
410 CALL ZUIEW{XVD.XVMAX,YUB,YUMAX)

CALL ADISP
[ Catl BOXINC.G,.0,XWMAX.YWMAX,C.0,0.0)
- CALL PLOTS{MASK,XPL.ZPL.YPL,NXPL,NZPL.1 NXPL)
- CaLL 7MCUR

9 WRITECL.2000)
. READ{L,¥) ICONT
b CALL SDISP(IOFF)
CALL DMENUCIDMEND)
- IPHENU=S
- IF (IDWMENLG EQ. 11) 50 TO 999
- CALL PHMENU(IPHENG)
Cal.L GDISPL{ION)
GG 70 (10.4598,15,15,500). IPMENU
500 CONTINUE
PO0D FORMAT (///777700700771072801111
¥ " TJuoe { / ) to continue when readv : _")
299  CONTINUE
CALL. DEVOF
CALL SEGRT (I99)
END
SURRDUTINE PMENUCIFMENY)
CALL PFUNCT
100 CALL ZALPH(30.30d Select a PLOTTING functien )
WRITE(1,1000)
1000 FORMAT(" Tyoe function number Kev $ = ")
READ(L . ¥) IPMENU
IF{IPMENU.LT. 4 OR.IPMENU.GT. S) GO 70 108
RETURN
END
SURRGUTINE PFUNCT
CALL ADISP

CALL ZNEWF

CALL ZALPH(4B,484 Key # 1 ™ Plot new file - default parameters )
CALL ZALPH(48,48H 4lse old file - default parameters )
CALL ZALPH(4B.48BH Kev 2 2 ™ Plot same file - new narameters )
CALL ZALPH(45.48H 0id set of data ooints )
Call ZALPH{4B.48H Kev # 3 ™ Plot same file - default narameters )
CALL ZALPH(43.48H New cet of data points )
CALL ZALPH(48.48H Kev # 4 ™ Plot same file - new parameters )
CALL ZALPM(48.48H New set of data points )
CALL ZALPH(4B 48H Key # S ™ Exit - to main orooram )
CALL ZALPH(i . ih )
RETURN

END

SUBROUTINE DMENU(IDMENU)
15
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K 10 CONTINUE

. CALL DFUNCT

' 100 CALL ZALPH(30,30H Select a function )
CALL ZALPH(40,40H Defavlt valuves in papenthesis )
WRITE(1,1000)

1000 FORMAT(* Type function number Key # = *)

READ(4{,%) IDMENU

TF(IDMENU.LT.4 .OR.IDMENU.GT.11) GO TO 109

IF(IDMENU.GE.10) GO TO 999

CALL PLPAR(IDMENU)

G0 10 10
999 CONTINUE

RETURN
- END
I SUBROUTINE DFUNCT
COMMON/DATA2/IPLX,IPLZ , THETA.PHI . DELTA . XSC,YSC,Z5C,SIZE
COMMON/DATA3/IPLP , INFORM, ITITLE . TPERIM . IAXIS, TMASK
COMMON/DATAS/NXPL ,NZPL , IPLPX, IPLPZ . XSCAL D, YSCALO . ZSCALD
CALL ADISP
{ALL ZALPH(45,45H Kev & 1 ™ Plottina frequency of data (2)
CALL ZALPH(AS,4SH Kev # 2 ™ Number of data pointe
CALL ZALPH(45.45H Key # 3 ™ Retation anales of fiaure (35.45)
CALL ZALPH(AS.45+ Kev & 4 ~ Scalina of figure (7.2.5)
CALL ZALPH(4S,45H Kev ¢ S ~ Vertycal lines for oerimeter (§)
- CALL 2ALPH(AS.4S5H Kev # & ™ Draw axis orientation {(ves)
5 CALL 7ALPH(45,4SH Kev # 7 ™ Infarmation & Title tves.no)
I CALL ZALPHIAS.4S5H Kev & B ~ Masking on/off (no. fast piot)
, CALL ZALPH{AS.4SH Key & 9§ ™ Size of figure (one, t)

CALL ZALPH(4S .45H Kev $ 41U ™ Continye plottine

. CALL ZALPH(A5.45H Kev # 41 ~ Exit - to maln Jrogram
- CALL ZALPH(% . fH
:} RETURN
Il END
o SUBROUTINE ADISP
INTEGER ILIST(7). STRING(2), TERR
DATA STRING /15590k.{S512%/

EANES 2P IR

o BFE e
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' C
- CALL ZALPH (4,STRING)
C
E RETURN
N END
\: c
3 SUBROUTINE GDISP ( IGRF)
E:Z DIMENSION ILIST(2)
c
i GO TO (10.20).IGRF
e 10 ILIST(1)=0
s CALL ZOESC(1055,4,0.iLIST,DUMMY,IERROR)
F.; GO 70 9999
TLIST(1)=1

% 20
% ¢
-

CALL 207SC¢10S5.2.0 ILIST.DuMMY, IERKIR)

9999 RETURN

END
16
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SUBROUTINE PLPAR ¢ IDMENU)
COMMON/DATAS / XHARG , XWHAX , XINF , YINF , XLINF , YWHAX , XYHAR . AGPR
COMMON/DATA2/IPLX, IPLZ, THETA. PRI .DELTA, XSC, YSC,25C, SIZF
COMMDN/DATA3/IPLP , INFORM . ITITLE, IPERIM, IAXIS, INASK
COMMON/DATA4/XHIN, XNAX ,ZHIN, ZHAX , YHIN . YHAX
COMMON/DATAS/NXPL ,NZPL, TPLPX, IPLPZ ,XSCALO,YSCALG , ZSCALO
BOTO (5,15,25.40,55,65,70.80,85), IDMENU

S WRITE(1,1005)

1005 FORMAT { "REXKEXREEEXROREENEO RO RO RO
€ ,/."XKXX SPECIFY THE FREQUENCY OF FLOTING ON THE X-AXIS ¥axy
€ ./,"0kRX IF IPLX = 2, THEN ONE LINE EVERY TWD POINTS ON Xakx®
C  ./,"Xxkk THE X-AXIS I5 PLOTED. IPLX =_*)

READ(1,%) IPLX
10 WRITE(L.1010)

045 FORMAT { *XHRHEEEXRDODOOONDOO OO0 X KKRRR KK
C  ,/."¥xkX SPECIFY THE FREGUENCY OF PLOTING ON THE Z-AXIS Xa¥x"
L ./,"kkx IF IPLZ = 2, THEN ONE LINE EVERY TWO POINTS ON ikx"
C  ./."%¥xx THE Z-AXIS 1S PLOTED IPLZ = ")

READ(1,%) IPLZ
G0 TO 2000
15 WRITE(1,105)

1015 FORMAT { "JAXXEE OO XKL
T ./."kkxx SPECIFY THE NUMEER OF DATA POINTS FOR THE XORKe
T ./,"KakR X(NXPL) ARRAY. NXPL = *)

READ(S %) NXPL
20 WRTTE(Y,1020)

1020 FORMAT (" HROOo AR DOOOEOO OO OO K
T /.*akkx SPECIFY THE NUMEER OF DATA POINTS FOR THE XKL
€ ,/,"KkkK I(NZPL) ARRAY. NZPL = *)

READ(1,%) NZPL
GO TO 2000
25 WRITE(L.1025)

1025 FORMAT{ "OUERNONROOOOEOO OO OO0
€ ,/,"%kxx SPECIFY THE RELATIVE VERTICAL POSITION OF THE Xxkx"
. ./."xxak ORIGIN FOR THS AXIS. IF DELTA = 0.0, THE DRIGINKIKK"
C  ,/.*sxxx 15 CENTERED ON THE LEFT SIDE. DELTA = %)

READ(1 %) DEI'TA
36 WRITE(1.1030)

1030 FORMAT { "Rk oo 000NN KRR OO
C ./."™xax SPECIFY THE ROTATION ANGLE AROUND THE X-AXTS. XRKX®
€ ,/,"Sxax THE ROTATION IS DEFINED COUNTER-CLDCKWISE AS  Yookx®
€ ./."XXXX THE X-AXIS IS POINTED TOWARDS YOU ! THETA = *)

READ(1,%) THETA
35 WRITE(1.1035)

1035 FORMAT{ “EEREEXEENOUOOUROOERD KRR
C  ./."xsxk SPECIFY THE ROTATION ANGLE AROUND THE Y-AXTS. X&kx"
€ ./."x¥xx THE ROTATION IS DEFINED COUNTER-CLOCKWISE AS  Xokx"
C  ,/."sxax THE Y-AXIS IS POINTED TOWARDS YOU ! PHI = ")

READ(1 %) PHI
GO TO 2060
40 WRITE(1,1040)

1040 FORMAT C*RBREEXXERRRXXRRRERXARRORERNO RO KKK

C  ./,"Sxx% SPECIFY THE SCALING IN THE X-DIRECTION. XRK"
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T ,/,"s¥s% XSCALO = *)
READ(1,%) XSCALO
45 WRITE(4,1045)

£045 FORMATC " EREXXKEEEXEENOOAKKXRREX KRR XK
C  ,/,"sxk% SPECIFY THE SCALING IN THE Y-DIRECTION. XeKk"
G ,/,"SXER YSCALO = *)

READ(,%) YSCALO
S0 WRITE(1,1050)

1050 FORMAT (" KERKXKEREXKERXKREX RO
C  ,/,"k%x% SPECIFY THE SCALING IN THE Z-DIRECTION. X"
C 7/, sskx ISCALD = ™)

READ(1,%) ZSCALO
60 T 2000
55 WRITE(1,1055)

1055 FORMAT( "XREERXXSERXKERXKXREXXXEXRXRERXKXREX KKK RRRRORRKREKRRRXAK
C  ,/,"%xxx DO YOU WANT A PERIMETER DRAWN ON YOUR PLOTTED skx"
C ,/,"sxxx FIGURE ? TYPE O FOR NO OR 1 FOR YES. IPERIN = ")

READ(4 . %) IPERIN
IFCIPERIM.LE.0) GO T0 65
60 WRITE(1,1060)

1060 FORMAT( “BXXEERRREREXEROKRERERREEKEO RO
C ,/,"s%xx SPECIFY THE FREGUENCY FOR DRAWING VERTICAL LINESEAX"
C  ,/,"S%xs ON THE PERIMETER. IF IPLPX=0 ONLY VERTICAL LINESKAX*
C  ,/,"Sxxx AT THE CORNERS WILL BE DRAWN. (X-AXIS),IPLPX = ")

READ(1 %) IPLPX
WRITE(4,1061)

1061 FORMAT ( *KXEBEXKERRKRLONOROONONRE OO0 R
C ,/,"sxxx SPECIFY THE FREQUENCY FOR DRAWING VERTICAL LINESHKX"
€ ,/,"xsxx ON THE PERIMETER. IF IPLPZ=0 ONLY VERTICAL LINESKRX®
C ,/,"SXX AT THE CORNERS WILL BE DRAWN. (Z-AXIS), IPLPZ = ")

READ(1,%) IPLPZ
GO TO 2000
65 WRITE(1,1065)

1065 FORMAT ( KESEXKSREXEEREXRRREXOEOOOOOOO R KRR
C  ,/,"kx%k DD YOU WANT THE REFERENCE AXIS DRAWN ON THE  ayxx”
€ ,/,"%xxx FIGURE ? TYPE 0 FOR NO OR t FOR YES. IAXIS = ™)

READ(1,%) IAXIS

GO 10 2000

70 WRITE(1,1070)

1070 FORMAT { "XESRRXEARAXBARNXRARAXKAE AKX RR AR AN
C  ,/,"%%xx DO YOU WANT ANY INFORMATION OF THE INPUT DATA Xaxx"
C  ,/,"%xxs PLACED ON THE SAKE PAGE AS THE PLOT 7 INFORM = ")

READ(1,%) INFORN
75 WRITE(1,1075)

1075 FORMAT( "XERRXEERREERE AR
C  ,/,"%%xx DO YOU WANT THE TITLE OF THE FIGURE PLACED ON Xaxx®
C ,/,"skx% THE SAME PAGE ? TYPE 0/NO,1i/YES, ITITLE = ")

READ(4,%) ITITLE
60 70 2000
80 WRITE(1,1080)

1080 FORMAT ( *XXXSREXEERXKEREXXRREKXRRXKREREXKKRA KKK KXREXKRRAK
C ,/,"%%x% SPECIFY IF WIDDEN LINE REMOVAL IS REQUIRED. IF Xakx"
€ ,/,"xsk% IMASK = 0 THEN HIDDEN LINES ARE PLOTTED. IF  Xxix*
C  ,/,"s%sx IMASK = { THEN HIDDEN LINES ARE NOT PLOTTED.  axx"

18
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/SN FOR IMASK = 0 A FAST PLOT IS DRAMN. IMASK = ")

READ(L.%) IMASK
60 TO 2000
85 WRITE(4,1090)

1090 FORMAT ("KXRXBEXRRRKERXRXXNARLRARERARAEXREARAXKREXALXEARKRLLXARAR
./ "Kxkx SPECIFY THE STZE OF THE PAGE THAT YOU WANT TO xakx*
S/ "X%k YSE. IF SIZE = { THEN A FULL SIZE PAGE OF THE Xxki*
o UWERK PLOT DEVICE 1S uSED. IF SIZE = 2 THEN ONLY ONE Xakx"

c
€
g
N

2000

o/ TRKEK HALF OF THE PAGE 1S USED. SIZE = )
READ{(i . X) SIZE
IF(SIZE LE.0.0) SIZE=5.0
CONTINUE

¥SC=XSCALO/SIZE

YSC=YSCALD/SIZE

ZSC=15CALL/STZE
RETURN
FND
SURROUTINE PLOTS{MASK,X,Z,Y ,NX,NZ.IDIM,IDIMEN)
LOGICAL LPLOTX.LPLOTZ
DTMENSION XX(151),ZZ(151) ., YY(454) ,VERTEX (16}
EMA MASK {20000 (154 ,2¢154) .Y {151.154)

COMMON/DATAL/ XMARG , XWMAX, XINF, TINF  XLINF, YWHAX, XYMAR (ASPR
COMMON/DATA2/1PLX . IPLZ THETA,PHI DELTA.XSC,YSC,25C 3178

COMMON/DATAZ/IPLP INFORK,ITITLE . IPERTM. TAXTS . IMASK

COMMON/DATAS/NXPL NZPL, TPLPX. 1PLPZ . XSCALY, YSLALD . 75CALD

CONMON/DATAS/XMIN XMAX . ZMIN, ZHAX . YMIN, YHAX
DATA SW/-1./

P1D180= 01745329252

PIR=3. 14157

COSPH = COS( PIDE8O X PHI )

COSTH = CDS( PIDIBD % THETA )

STNPH = SIN( PID18BO ¥ FHI )

SINTH = SIN( PID180 x THETA @

TMPL = XSC % CCSFH

THP2 = Z5C x SINPH

MX AMAXL( TMPL | THPZ , TMP{+TMP2 . 0. )

XN = AMING( THPY | TMPZ . THPi+THF2 . 0. )
THPL = XSC ¥ SINPH XSINTH

TMPZ = -ZSC ¥COSPH xSINTH

YHX = AMAXA( THPL | THP2 . THPL+TMP2 , 0 )
YMN = AMINIC TMPL | TMPS | THPI+TNPZ . 0. )
TMPL = YSC ¥ COSTH

YHX = AMAXI( YMX , YMX + THP: )

YMN = AMINGC YMN . YMN + THPY )

XL = XMX - XMN

Yio = YM)Y - YMN

TFC XL .GT XWMAX  OR. YL 6T YWMAX ) GO TO 998
XOR = XMARG - XMN

XMX = XWARG + XL + XMARG

SW=-5¥

YOR = ABSCYMN)+(YMMAX-YL)/2 +DELTA

LPLOTX = -SINPH ® COSTH .GT. 0.

LPLOTZ = COSPM s COSTH .GT. 0.

XSCALE = XSC/(XMAX-XMIN)
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YSCALE = YSC/(YHAX-YHIN)
- ZSCALE = Z5C/(ZMAX-ZHIN)
. CALL ZMOVE( XOR . 0.0)
i KPLX = WAXO( IPLX . 1 )
NEXTX = 1
DO 450 NLINE = 1,NX
IF( NLINE .NE. NEXTX ) GO TO 450
NEXTX = MINO( NLINE + KPLX , NX )
NN = NLINE
IFC LPLOTX ) NN = NX + 1 - NLINE
DO 400 J=1 , NI
XX(I) = X(NN)-XMIN
, YY(T) = Y(NN,T)-YHIN
: y748))

Z(1)-IHIN
400 CONTINUE
NN = NLINE
CALL PLOTF( $441,XX,YY,ZZ,XSCALE,YSCALE ,ZSCALE .NN,NZ,-PHI ,-THETA,
X XOR, YOR , XNX ,HASK , VERTEX)
450 CONTINUE
IF(IPERIN.GE.1)
XCALL PERTHM(X,Y,Z,XX,YY.ZZ,XSCALE,YSCALE , ZSCALE, XMIN, YHIN ZNIN,
{NX,NZ,PHI, THETA, XOR , YOR , XX . MASK . NN, 1)
KPLZ = MAXD( IPLZ , 4 )
NEXTZ = 1
DO 550 NLINE = & , NZ
IF( NLINE .NE. NEXTZ J GO 7O 550
NEXTZ = MINO( NLINE + KPLZ , NZ )
NN = NLINE
IFC LPLOTZ ) NN = NZ + § - NLINE
DOSO0 I =4, NX
XX(I) = X(I)-XMIN
YYCI) = Y(I,NN)-YHIN
77¢D) = T{NN)-ZMIN
S00 CONTINUE
NN = NLINE
CALL PLOTF( 01%4,XX,YY,ZZ,XSCALE,YSCALE , ZSCALE NN, NX ,-PHI ,-THETA,
X XOR , YOR , XMX ,MASK , 0. 0)
550 CONTINUE
IF(IPERIN.GE.1)
XCALL PERIM(X,Y,Z,XX,YY,ZZ XSCALE,YSCALE ,ZSCALE,XMIN, YMIN,ZNIN,
{NX,NZ,PHI, THETA, XTR , YOR . XNX , MASK , N, 2)
XCO=XUNAX-4 KXMARG
YCO= . B5AYUMAX
2C0=XC0
XLMX=2 SKXMARG
YLMX=3 OAXMARG
ILMX=2. SXXNARG
IF(18XIS GE.4)  CALL REFAX(XCD,YC0,2C0,XLMX,YLMX,ZLMX)
XP 0=XMARG
YP 0= 938YUNAX
CALL DATEP(XPD,YPD)
G0 10 999
998 CONTINUE
CALL LETTR(0.2,0.25,.02,26HFIGURE SIZE LIMIT EXCEEDED,G.,26 )

20

e
2"
"on

.

nn




999 CONTINUE
RETURN
END

SURROUTINE PLOTF (IVXYZ,XDATA,YDATA,ZDATA, XSCALE,
XYSCALE , ZSCALE, NLINE NPNTS, PHI , THETA , XREF ,
XYREF ,XLENTH,NASK , VERTEX)
INTEGER HIGH, OLDHI, OLDLOW
COMMON/DATAZ/IPLX0, IPLZ0, THETAD ,PHI0, DELTAO, XSCO,YSCO,25C0 , SIZE
COMMON/DATA3/IPLP , INFORN, ITITLE , IPERTN, IAXIS , IMASK
COMMON/DATAS/NXPL ,NZPL, IPLPX, TPLPZ, XSCALD, YSCALD ,ZSCALS
DIMENSION XDATA(1), YDATA(1), ZDATA(1) VERTEX(14)
EMA MASK(9000)
DATA INIT, JUXYZ, SPHI, STHETA/-1,-i,-1.0E30,-1.0E30/
IF (NLINE.EG.0) GO TO S50
IF (NLINE.NE.1) GO TO 20
PIPI=100.¥SQRT(SIZE)
NYPI=PIPTx20
LIMITX= (XLENTHYPIPT)+0.5
I=LINITX+LINITX
DO 10 K=1i,1
HASK (K)=INIT
10 CONTINUE
INIT=-{
INCI=-{
I=0
20 IF(JUXYZ.EQ.IVXYZ)GO TO 70
JUXYZ=IVXYZ
INDZ=t
INDY=1
INDX={
INDV=1
IF(JVXYZ.LT.1000)60 70 30
INDU=2
JVUXYZ=IUXYZ-1000
IF(IVXYZ.LT.100)60 TO 46
INDX=2
TUXYZ=JVXYZ-100
IFCIVXYZ.LT 10)60 TG 50
INDY=2
TUXYZ=JUXYZ-10
IF(IVXYZ.LT.1)60 TO &0
INDZ=2
50 JUXTZ=IVXYZ
70 IF (PHI.ED.SPHI.AND.THETA.EQ.3THETA) GO TO 80
SPHI=SIN(.0174532925HPH] ;
CPHI=COS( . 0174532925KPHI)
STHETA=GIN( . 0174532925XTHETA)
CTHETA=COS( . 3174532925KTHETA)
A§1=CPHI
A13=-9PHI
A21=STHETAKSPIHI
A22=CTHETA
A23=STHETARCPH1
SPHI=PHI
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STHETA=THETA
86 INCI=-INCI
IF(I NE.0)I=NPNTS+4
DO 530 K=1 .NPNTS
I=I+INCI
GO TO (90,103), INDA
96 X=XDATAL1)+{I-1 1 ¥XSCALE
60 TO 110
100 X=XDATA(I)XXSCALE
110 GO TO ¢120,130),INDY
130 Y=YDATA(1)+({I-1)KYSCALE
GO TO 140
130 Y=YDATA(I)%YSCALE
146 GO 7O (153,160),INDZ C
150 Z=ZDATA(4)+(NLINE-1)XZSCALE -l
6O TO 170 L
160  Z=ZDATA(I)XZSCALE "
170 XXX=A11XX+AL3KZ+XREF
XX=XXX
IX=(XX¥PIP1)+.S L
YYY=A24XX + AZ3XZ + YREF s
YY=YYY+A224Y 2 ..
IY=(YYXPIPI)+.S e
IF (IX.LE.0)IX=1
IF(IX GT.LIMITX)IX=LIMITX
IF(IY LT.5)IY=5
IFCIY.GT.NYPT) IY=NYP1
IF (K NE 160 TO 25¢
LOW=IX+IX
HYGH =i.0u-1
MLOW=RASK (LOW)
MHICH=MASK (HICH)
IF (MRIGH-17)200,240,160
180 IF(MLON-1Y)19€.230,220
190 LOCOLD=0
5070 240
200 MASK(HIGH)=TY
TF(Mi_0W.EQ . -1 IMASK(LDW)=TY
210 LOCOLD=+4

GO T0 240
2cl  MASK(LOW=TIY
233 LOCOLD=-%

240  IF(IMASK) 241.241.242
241 CALL ZMOVECXX,YY)
60 TU 243
242 IF(LOCOLD .NE.§) CALL ZMOVE(FLOAT(IX)/PIPI.FLOAT(IY)/PIPD)
243 CONTINUE
JX=1X
Jy=1Y
IYREF=IY
IF{INDV.EQ.1)G0 TO 530
INDEX=INCI+6
YERTEX (INDEX ) =XX
VERTEX(INDEX+1/=YY 2




VERTEX ¢ INDEX+8)=XXX
VERTEX(INDEX+9)=YYY
IFANLINE.NE.1) GO TO 530
VERTEX({)=XX
VERTEX(2)=YY
VERTEX (9)=XXX
VERTEX(10)=YYY
60 10 530
250 IF(IMASK.GT.0) GO TO 255
CALL ZDRAW(XX, YY)
80 10 S30
255  IF(IX.NE.JX)G0 TC 260
8 N=IY
b 60 10 280
260 YINC=FLOAT(IY-JY)/AES(FLOAT(IX-IX))
P INCX=( IX-JX) /TABS( IX-JX)
YI=Y
270 IX=IX+INCX
YI=YI4YINC
IY=YI+ 5
- LOW=TX4TX
5 HIGH=LOW-1
g ML OM=MASK (LOW)
- HHIGH=NASK (HIGH)
3 280 IF(MHICH-IY)300,300,290
290 IF(NLOW-TY)310,320,320
300 LOC=+
IF (LOCOLD) 360,370,430
340 LOC=0
IF(LOCOLD) 340,350,330
0 LOC=-1
TF(LOCOLD)S40,450 440
330 TF(HHIGH.LE. IYREF)CALL ZDRAW(FLOAT(JX)/PIPT, FLOAT (HHIGH)/RIPT)
50 T0 350
340 IF(HLOW GE. TYREF)CALL ZDRAWCFLOAT(JX)/PIPL,FLOAT(MLOW)/PIPT)
350 CONTINUE
G0 T0 520
360 IF(MLOW-IYREF)370,380,380
370 IF(MNIGH-IYREF)400,390,390
380 CALL ZDRAW(FLOAT(IX)/P1PI.FLOAT(HLOW) /PIPD)
390 CALL ZMOVE(FLOAT(JX)/PIPI.FLOAT(KHIGH)/PIPT)
G0 TO 430
g 400 IF(MHIGH.EG.-1)GO TO 430
. OLDHI=HIGH-2XINCX
: TF (ASK (OLDHT)-JY) 420,420,410
410 CALL ZMOVE(FLOAT(IX)/PTPI,FLOAT(JY)/PIPT)
GO TO 430
420 1P=JX-INCX
1D=MASK (DLDHI)
CALL ZMOVE(FLOAT(IP)/PIPI,FLOAT(ID)/PIPT)
430 MASK(MIGH)=JY
TF(MLOM.EQ. -1 ) MASK (LOW)=JY
CALL ZDRAW(FLOAT(JX)/PIPT.FLOAT(JY)/PIPD)
60 70 520




AT

445 IF(MMIGH-IYREF 440,460,450

450 IF M OW-IYREF)473.470.440

sal CALL IDRAK(FLCAT(IXY/PIPT FLCAT(RMNIGH)/PIPT)

76 ChAle IMOVE(FLOATOI 4 /PIPT . FLOAT(NLOM)PIP D)
50 70 518

480 DLDLDu=_Dw-2¥INCY
TFOMASK (0D 0W)-JY) 496,500,500
4%] TALL ZROVE(FLLATO O /PIRPT FLOATVIY /FIFD)
G 70 51t
560 I?=7X-]NCX
1 D=mASK (OuDLOY)
Coltl IMOVE(FLOATUIR)Y/PIPLL FLOAT(ID)/PIFD)
540 MASH (LOW. 71
CA L TPRAM(FLOATIZO/PIPLFLOATAIY)ZRFTPD)
50 IYREF-JY
i.0CoLD=10C
TF(Tr 02 X 50 70 270
530 CONTIMUE
IF{INAS{) 531,521,532
53¢ CALL ZHOVE(XX. YY)
GC T3 535
S3I2 TR ZMOVE(FLOATIIX)/PIPI.FIDAT{IY) 7 1RD)
53T IFCINDY. TG 1360 7O 540
INDEX=-INCI+6
VERTEX(INBEX)=XX
UFRTEXCINDEX 1) =YY
YERTEXCINDEA+B)=XXX
VERTEX(TMDER+71=YYY
IF INLINE NE.1)G3 75 543
VERTEY (3) =KX
VERTEX (=YY
VERTEX(14)=X¥X
VERTEX12)=YYY

L T Tl
L e

RETURN
INIT=0
. BETLRE
END
SURIGUTING PRIMOX .Y, 7 R YY. 27 YSTACE . YSCALF J50ALE YMIN YHTx,
X THIN NY L ND FRLLTHERG DR Y DR x MY MASK e LTI
COMMGN /DATAZ/T2L2 INFORM . ITITLF . IPERIN. TALTS, THASY
. COmMON/DATAS/NXPL WZP: IPLRS TPOPZ.XGLALR YETRLG 75Cai 1
DIAERGTON XX{L YY) 2201)
DINENSION AV(2:.YU(2) . TVid)
TMA MASKITO00) . MOS0 T 04RE . V(L5 15
IDIREC=~{
IFOPPY GT 0) 60 70 2
IPLRX=NX-1
IPLPZ=NT-
2 G0 70 (4,11, .1DI~
4 05 J=1i.d7
XXCT=X (4 -XMIN
YY(I)=0.6
I2(7 =243 )-IHIN

XM
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S CONTINUE

D0 10 J=t,NZ,IPLPZ

IDIREC=-IDIREC

XUL1)=XX(T)

XUL2)=XV(1)

YW(1)=0.0

YU(2)=0.0

IF (IDIREC.EQ.-4) YU(1)=Y(1,])-YNIN
IF(IDIREC.EQ.+1) YV(2)=Y{i,])-YHIN
V(=22

V(2)=2v(4)

CALL PLOTF(411,XV,YV,ZV XSCALE ,YSCALE ,ZSCALE ,NN,2,-PHI,

¥ -THETA,XOR, YOR , XMX,MASK .0 .0)

AL PLOTF(0144,XX,YY,ZZ,XSCALE, YSCALE ,ZSCALE ,NN,NZ,-PHI ,

& ~T=ETAXOE, VOR AMY  #ASK, 0. 1)

{870 21

DG 4T I=1.NY

XY {DV=ri(T)-¥4In

Y{Ti=8 &

IZ{D=ZiINT-TH

CONT TN

D3 20 I=1 N¥, I8PX

ISIREC=-IDIREC

XL =XE(T)

FU(2r1=xb (1)

Yl =0 0

Yz .0

IFCIDIREC.EG . -4) YW{D)=Y{T M) ="MIN
IFCIDINEC . EQ <87 YV 2)=Y(] NI 1-YRIN
T =T

e 2y=2d (1}

TR PLOTE ORI X0 Y0 70 XBOALE  (STA E.Z5CALE (BN 2. -047,

X -TecTa xOF YOR, XMX . MASK.G 0

Tae SLATE (9348 XY, YY 22 XSCALE . YSCALE  I80ALE N3 N -FRT.

£ -TeETe 0], 708 Xd) mBSK .0 )

(370 3

ZE(1)=2 (31 -2n]x
CONTINUE

M 30 J=t NZ, 1P PT

TDIREC=-TLIPEC

1T=NZ+4-]

XV =XK(T)

XV(2)=36(2)

YW(i)=0.9

YU(Z)=0.0

TF(IDIREC.EG.~1) YV(1)=Y(NY,JT)-YMIy
IFCIDIREC.EQ +4) YU(2)=Y(nX,3D)-Ys1n
W =Z2D)

V(2)=2v(1)

30 CALL PLOTF(O414,XV,YV,ZV,XSCALE,YSCA: E,Z5CALE NN, 2, -PHI

-----
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74

AG

44
100

Y e .':r':n._i.w:u_-.'-:'.':—r.'.s

.........

K ~THETA . XOR ,YGR . XMX ,MASK, 0. )
CALL PLOTFCO844 . XX, YY 22, XSCALE . YSCALE , Z5CALE (NN N7 ,-PHI
€ ~THETA . XO® . YOR  XMA MASK.0.0)

6170 &1

30 3T I=f H
1i=NY+1~ I

T =¥{]I}-YHIN
Yilli=h &

FRARR:

CIN

nhoa

Ii

IDIREC=-12IREC
XVi1 =X
XU (2)=XU( 1)
YWii)=0.0
YU(2)=1V(4)
TFCIDIREC.E@.~1) YW(1)=¥(iT 4i~YHIN

TF(IDIREC.ED. +1) YW(2j=¥ (31 1)-¥dIn

IV(O=2UD)

ZV(2)=29(1)

CALL PLOTF(O444,XV,YV,ZV,XSCALE,YSCALE ,7SCALE N8 .2 -5k
X -THETA,XOR, YOR . XNX, ASK , 6. 0)

CALL PLOTF(0144,XX,YY,ZZ,XSCALE ,YSCALE ,Z8CALE ,IN N, -PHT,
% -THETA.XOR, YOR , XMX,MASK, 0.0

CONTINUE

RETURN

END

KLOCK DATA
COMMON/DATAL/XHARG , XWHAX . XINF , YINF , XLINF , YWMAY , XYMAR  ASER
COMMON/DATAR/1PLX . IPLZ, THETA,PHI ,DELTA,XSC  YSC,26C 8177
COMNON/DATA3/IPLP, INFORM.ITITLE, IPERIM, IAXIS, IMASK

CORATN/ DATAS/XHIN, XHAX, ZHIN, ZMAX , YNIN  YHAX
COMMON/DATAS/NXPL NZPL , IPLPX, IPLPZ, XSCALO , YSCALD , ZSCALD
COMMON/DATA7/NHEDX , HEDX(S) . NHEDZ ,KEDZ (5) ,NWEDY HEDY (5
COMMON/DATAB/NTITLY , TITLEL(2) ,NTITL2, TITLER(4S) NTITLS, TITLEZ(15)
DATA HEDX/4H  ,4H  ,4H  AH  4H  /

DATA HEDY/4H  .4H 44 L4H  4H  /

DATA HEDZ/4H  AH, ,4H 44 4H  /

DATA TITLE4/4HFICY,4HRE /

DATA TITLE2 /4h 4R .&H  ,4H 44 .44  4H |
CAH J4H 8H 4 M ak AR aH

DATA TITLE3 /&M  ,4H L84 4 4K  4H 4
CAM  ,4H  ,4H  ,4h  AH  AH  4H W/

END

SURROUTINE PLTIF(XUMIN.XUHAX, YUMIN, YURAX)
COMMON/DATAL/XMARG , XUNAX . XTNF , YINF XCINF . YWMAY . XYMAR . ASPR
ROMMON/DATA2/IPLX . 1PLZ, THETA, PHI , DELTA,XSC . YSC,Z5C . SIZE
COMMON/DATAZ/TPLP , INFORM, ITITLE . IPERTM. TAXIS. IMASK
CiIMMON/DATASG/XMIN. XMAX , ZMIN  ZHAX . YHIN , YHAX
COMMON/DATAS/NXPL . NZPL, IPLPX, IPLFZ, XSCALD, YSCALD, ZSCALD
COMMON/DATA7/NHEDX . HEDX(S) ,NHEDZ ,HEDZ (5) . NHEDY .HEDY(S)

DATA ANG/2KNO. &Y/ PHYE/
YSF=0. 03KYVMAX

--------------




AP RN I I

DXi=. 1 DXXVHAX
DX2=. { 25KXUKAX
DX3=. D7XXVHAX
X0=XUNIN
YO=YUNIN
XOR=XINF
YOR=YINF
X = XOR
Y = YOR
CALL LETTR(X,Y,7HX MIN =,0.
Y=Y-YSP
CALL LETTRUX,Y,7HX MAX =,0.
Y=Y-YSP
CALL LETTR(X,Y,7HZ MIN =,0.
Y=Y-YSP
CALL LETTRX,Y,7HZ MAX =,0.
Y=Y-YSP
CALL LETTR(X,Y,7HY HIN =,0.
Y=Y~Y5P
CALL LETTRX,Y,7HY MAX =,0.
X=X+DX1
Y=YOR
CALL NUMBR(X,Y,XMIN,0.0,2)
Y=Y-YSP
CALL NUMBR(X,Y,XMAX,0.0,2)
Y=Y-Y5P
CALL NUMBR(X,Y,ZMIN,0.0,)
Y=Y-YSP
CALL NUMBRX,Y.ZMAX,0.0,2)
Y=Y-YSP
CALL NUMBR(X,Y,YHIN,0.0,2)
Y=Y-Y3P
CALL NUMER(X,Y,YMAX,D.0,2)
Xi= . 3THXUMAX
Y4=YUMBY
CALL BOXINCXO,Y0,Xi,Y1,0.0,
XOR=X1+XNARG

X=XOR
Y=YOR

CALL LETTR(X,Y.7HTHETA =,0.
Y=7-YSP

CALL LETTR(X,Y,7H PHI =,0.

Y=Y-YSP

CALL LETTR(X,Y,7H SIZE
Y=Y-Y5P

CALL LETTR(X,Y,7H XSC =.0.
Y=Y-Y5P

CALL LETTR(X.Y.7H YSC
Y=Y~ (5P

"
(=

1}
=

CALL LETTR(X,Y,7H 2SC =.0.0,

X=X+hX2

Y-=YOR
CALL NUMBR(X,Y,THETA,D.0.1)
Y=Y-YSP

0,7)
0,7
0,7)
0,7)
8,7)

0,7

6.0

27
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CALL NUMBR(X,Y,PHI,0.0,1)
Y=Y-YSP
CALL NUMBR(X,Y,SIZE,0.0,1)
Y=Y-YSP
XSCO=XSC4SIZE
YSCO=YSC¥SIZE
15C0=25CKS12E
CALL NUMBR (X,Y,XSCO,0.0,1)
Y=Y-Y5P
CALL NUMBR(X,Y,YSCO,0.0,1)
Y=Y~YSP
CALL NUMBR(X,Y,Z5C0,0.0,1)
X2=X1+ . 25KXVMAX
Y1=YUNAX
CALL BOXIN(X{,Y0,X2,Y1.0.0,0.0)
XOR=X2+XMARG
YOR=YOR- . 01XYUMAX
Y3P=0 . D4XYUNAX

CALL ZALPH(3B,38H DO YOU WANT NEW TITLES FOR THE AXES )
CALL ZKYBD({,4,NANSH,ANSW)
IF (ANSW.EQ.AND) GO TO 100
IF (ANSW.NE.AYE) GO 10 50
CALL ZALPH(35,35H TITLE FOR THE Y-AXIS (20 Chars.) )
CALL ZKYBD(1,20,NHEDY,HEDY)
CALL ZALPH(3S,35H TITLE FOR THE X-AXIS (20 Chars.) )
CALL ZKYBD(1,20,NHEDX ,HEDX)
CALL ZALPH(35,35H TITLE FOR THE Z-AXIS (20 Chars.) )
CALL ZKYBD(1,20,NHEDZ KEDZ)

FORMAT(A2)

FORMAT(20A4)

X = XOR

Y = YOR

CALL LETTR(X,Y,4HY = ,0.0,4)

Y=Y-YSP

CALL LETTRC X,Y,8HX = ,0.0,4 )

Y=Y-Y5P

CALL LETTR(X,Y,4HZ = ,0.0,4)

Y=Y-1 .5XYSP

CALL LETTR(X,Y,24H PLT3T, Ver. 3D:04:84 ,0.0,21)
X=X+DX3
Y=YOR
CALL LETTR(X,Y,HEDY(4),0.0,NHEDY)
Y=Y-Y8P
CALL LETTRC X,Y,HEDX(1),0.0,NHEDX)
Y=y-YSP
CALL LETTR( X,Y,HEDZ(1),0.0,NHEDZ)
X0=X2

XI=XVUMAX

Yi=YUMAX
CALL BOXIN(X2,Y0,X3,Y1,0.0,0.0)
RETURN
END
SUBROUTINE DATEP(X2,Y0)
DIMENSION IDATE({S)

..........
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CALL FTIME(IDATE)
CALL LETTR(X0,YD,IDATE(6),0.0.20)
RETURN
END
SUEROUTINE REFAX(XC,YC,ZC,XMAX , YHAX , ZNAX)
COMMON/DATAL/XMARG , XUMAX , XINF , YINF ,XLINF , YWMAX , XYMAR . AGPR
COMMON/DATAR/IPLX,IPLZ, THETA,PHI ,DELTA.XSC,YSC,2SC,SIZE
DATA RD/S7.295779513082/
DATA HT0/.01/,WTHO/0.004/
THETAR=THETA/RD

PHIR=PHI/RD

HT=HTO

WHT=WHTE
SINPH = SIN( PHIR )
COSPH = COS( PHIR )
SINTH = SIN( THETAR )
COSTH = COS( THETAR )
XLAX=XMAX
YLMX=YHAK
ZLMX=ZMAX
SX=XLMXKXSC/ABS(XSC)
SY=YLMXXYSC/ARS(YSC)
R7=7LMX¥ZSC/ABS(ZSC)

H n o8y

X&XX
YAXX
XAXY
YAXY
XAXZ
YAXZ

"

n

SX ¥ COSPH

SX % SINPH X SINTH
0.

SY % COSTH

SZ X% SINPH

-5Z x COSPH % SINTH

X = XC
Y =¥YC
CALL ZMOVEC X , Y
X = X + XAXX
Y o= f 4+ YAXX
CALL ZDRAWC X . Y )
Y= K+HT
Y=y-2 04HT
CaiL LETTR(X,Y,4HX.0.9.1)
X = XC
Y = YC
CaLL ZMOVEC X , Y
X = ¥ + XAXY
Y =¥ + YAXY
CALL ZDRAW( X , Y
X=X+HT
Y=Y-HT
CALL LETTR(X,Y, 4HY,0.0,1)
X = XC
Y =YL
CALL ZMOVE( X , Y
X =X + XAX2
Y =Y + YAXZ
CALL ZDRAW( X . ¥ ) RO
X=X+HT PRARAN
29 ~
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Y=Y-2

AHT

CALL LETTR(X.Y,{HZ,0.0,1)

’ foxe

CALL ZMOVEC X , Y )

RETURN

N END

= SUBRGUTINE HOXINCXD,YO,XMAX,YHAX,XYHAR ASPR)
i XHAR=ASPRXXYMAR
- YNAR=XYHAR

END

i0

>
~.

X$=X0+XMAR

e Y1=Y0+YHAR
X2=XMAX-XMAR
Y2=YHAX-YHAR

CALL ZMDVE(X1,Y4)

CALL ZDRAW(XE,Y2)
CALL ZDRAK(X2.Y2)

CALL ZDRAK(XZ,¥1 )
CALL ZDRAW(XE.YL )

RE TURN

SUBROUTINE TITLE(XTMIN,XTHAX,TTHIN,YTHAX)

COMMON/DATAL/XMARG , XHMAX , XINF  YINF  XLINF, YWMAX  XYMAR . ASPR

COMMON/DATA2/1PLX, IPLZ . THETA ,PHI,DELTA,XSC,YSC,Z5C,S1ZE

COMMON/DATAA/XRIN, XMAX, ZMIN . ZHAX . YMIN, YHAX

COMMON/DATAB/NTITLL , TITLELC2) ,NTITL2 , TITLE2(1S) ,NTITLI, TITLEZ(45)

DATA ANDG/2HND/AYE/2HYE/
YSP=0 SXYTHAX

CALL ZALPH(31,3tH DO YOU WANT NEW FIGURE TITLE )
CALL ZKYED(1,4,NANSW,ANSW)

IF (ANSW.EG.ANO) GO TO 100

IF (ANSW . NE_.AYE) GO T0 10

CALL ZALPH(3{,34HTYPE THE 15T LINE (40 Chars.) )
CALL ZKYED(1,60 ,NTITLZ,TITLE2)

CALL ZALPH(34,3{HTYPE THE 2ND LINE (60 Chars.) )
CALL ZKYED(1.60 NTITLI.TITLED)

100  X0=XTMIN
YO=YTHIN
XOR=X0+XMARD
YOR=YTMAX-XMARG
X=X0R
Y=Y0r
CALL LETTR(X,Y,TITLE2¢1),0 0.NTITL2)
Y=Y-YSP
CALL LETTROG,Y,TITLE3(1),0.0,NTITLI)
Y=Y-YSP
CALL BOXIM(XD,YD,XTMAX YTHAX.D.0,0.0)
RETURN
END
SURRQUTINE DEVON

DIMENSION SUBR(3)

Y, e n T
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DATA SUBR/4H L) . &H /
LU=4
CALL ZBEGN




CALL ZAINT({,IERROR)
IF(IERROR .EQ.0) GO TO 100
CALL ERRORS(1,IERROR,&HZAINT )
c GG TO 999 :
100 CALL ZKINT(1,I1ERROR)
IF(IERROR .EQ.0) GO TO 200
CALL ERRORS(1,IERROR,6HZKINT )
c G0 TO 999
200 CALL ZBINT(4,IERROR)
IF(TERROR.EQ.0) GO TO 400
CALL ERRORS(4,IERROR,&HZBINT )
c GO TO 999
400 ICOTR=0
CALL ZDINT(LU,ICOTR,IERROR)
IF(IERROR.EG.0) GO TO 400
CALL ERRORS(i,IERROR ,6HZDINT )
c GO 70 999
600 CONTINUE
999 RETURN
END
SUBROUTINE ERRORS(LU,IERROR,SUBR)
DIMENSION SUBR(3)
CALL ZMCUR
WRITE(LU,100) IERROR,SUBR
100 FORMAT("({( Error *,IS5," occered in subroutine® JA4,"3))))")
RETURN
END
; SUBROUTINE VIEWP (XWMAX,YWMAX,SIZE,IERRGR)
h DIMENSION AR(2).VIEW(4)
| CALL ZIWS(254,0,2,1DUN,AR,IERROR)
XSIZE=1.0
YSTZE=AR(2)
CALL ZASPK(XS1ZE,YSIZE)
' WXMIN=0.0
i WXMAX=XNHAX
WYNIN=0 .00
WYNAX=YUMAX
CALL ZWINDCWXMIN,UXMAX,WYMIN,WYHAX)
CALL 2IWS(451,0,4,IDUM.VIEW,IERRGR)
UHINX=. 0S$VIEW(2)/SIZE
UMAXX= 9SRYIEW(2)/SIZE
VMINY= 0SAVIEW(4)/SIZE
VMAXY= 9SHVIEW(4)/SIZE
CALL ZVIEW(VMINX,UMAXX,UMINY,UHAXY)
XCSIZ=0.04Sk(WXMAX-WUXMIN)/S1ZE
YCSIZ=0. 0258 (WYMAX-WYMIN) /STZE
CALL ZCSIZ(XCSI1Z,YCS12)
RFTURN
END
SURROUTINE VPMAX(VIEW)
DIMENSION AR(2),YIEN(4)
' CALL 71WS(451,0,4,IDUM,VIEW, IERROR)
- CALL 2IWS(254,0,2,IDUM,AR,IERROR)
XNEW=1 .0

-------
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YNEW=1.0
IF(AR(2) .LE.1.0) YNEW=AR(2)
IF(AR(2) .GT.4.0) XNEW=1./AR(2)
CALL ZVIEW(O.0,XNEW,0.0,YNEW)
RETURN
END
SUBROUTINE DEVOF
CALL ZCOLR(D)
CALL ZAEND
CALL ZBEND
CALL ZKEND
CALL ZDEND
CALL ZLEND
CALL ZEND
RETURN
END
SUBROUTINE LETTR (X,Y,IAR,ANG,NC)
DIMENSION IAR(1),VIZw(4)
CALL ZMOVE(X,Y)
CALL VPHAX(VIEW)
CALL ZTEXT(NC,IAR)
CALL ZVIEW(VIEW(1),VIEW(2),VIEW(3),VIEW(4))
RETURN
END
SURRGUTINE NUMBR(X,Y,FPN,THETA, IFMT)
DIMENSION JFHT(S),ISYM(3)
60 TU (10,20,30) IFNT

10 ENCODE(15,15,I5YM) FPN
&0 70 100
20 ENCODE(15,25,15YM) FPN
GO 70 10¢
36 ENCODE:18,35,1SYM) FPN
100 CALL LETTR(X,Y.ISYM,THETA.1S)
15  FCORMAT(FS.{)
25 FORMAT(IPESZ &)
35 FORMATI(FS.0)
PETURN
END
S et R RC RPN e
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FIN?X.0
SFILES 0,1
$EMA/BLK1/
PROGRAM PLT3P(S), G.A.KERAKIDAS 3P:04:25:84
COMMON/BLK1/NASK (9000) ,XPL(454) .ZPL (154) ,YPL (151 .151)
COMMON/DATAL/XMARG , XWMAX , XINF , YINF , XLINF , YWMAX , XYMAR ,AGPR
COMMON/DATA2/1FLX, IPLZ, THETA,PHI ,DELTA,XSC, YSC,Z5C, 8175
CONMON/DATA3/IPLP, INFORM, ITITLE, IPERIN, IAXIS , IMASK
COMMON/DATA4/XNIN, XNAX ,ZHIN, ZNAX , YHIN,, YHAX
COMMON/DATAS/NXPL,NZPL , IPLPX, IPLPZ ,XSCALL ,YSCALD , ZSCALO
COMMON/DATAG/ INSTN, IFAST . IPLOT , IPNENU . IPEN(2}
COMMON/DATA7./NHEDX ,HEDX(S) ,NHEDZ ,HEDZ (5} ,NHEDY ,HEDY (S)
COMMON/DATAB/NTITLY, TITLEL (2) NTITL2. TITLE2(15) NTITL3, TITLE3(45)
DIMENSION VIEW(4)
Y0=0.0
X0=0.0
CALL DEVON
CALL VIEWP (XWMAX,YWMAX,SIZE, IERROR)
CALL ZIWS(45%,6,4,IDUN,VIiEW,IERROR)
IF (IERROR .EQ.D) GO TO 305
CALL ERRU.S(,IERROR,1GHZIWS. 451 )
60 TO 999
305 IFCINFORM.LE.0) GO TO 340
Y1=0. BXYWMAX
YPHAX= . 2XVIEN(4)
CALL PLTIF(X0,XNHAX,Y1,YNMAX)
310 IF(ITITLE LE.0) GO TO 345
Y220 . 0BXYUNAX
CALL TITLE(X0,XWMAX,Y0,Y2 )
Y0= . 08XVIEW(4)
315 CONTINUE
CALL ZINS(4St,0,4,1DUM,VIEW, IERROR)
IF(IERROR.EQ.0) GO T0 400
CALL FRRORS(1,IERROR,§0HZING. 451 )
GO TO 999
400 XVO=VIEW(1)
YVO=VIEW(3i+Y0
XVHAX=UIEW(2)
YUNAX=VIEW(4)-YPNAX
440 CALL ZVIEW(XVD,XVMAX,YVO,YUHAX)
CALL ADISP
CALL ZALPH (40,40H XXXWXXPLOTTING. ... ... UL URRRRAR )
CALL ZCOLR(1)
CALL BOXINC.0,.0,XWMAX,YWMAX,0.0,0.0)
CALL ZCOLR(IPEN(2))
CALL PLOTS(MASK,XPL,ZPL,YPL,NXPL,NZPL,1,NXPL)
CALL ZMCUR
500 CONTINUE
999 CONTINUE
CALL DEVOF
CALL SEGRT (Z991)
END
SUBROUTINE ADISP
INTEGER ILIST(7), STRING(2), IERR
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DATA STRING /15550B.155128/
CALL ZALPH (4,5TRING)

RETURN

END

SUBROUTINE PLOTS(HASK,X,Z,Y.NX,NZ,IDIM, IDIMEN)

LOGICAL LPLOTX,LPLOTZ

DIMENSION XX(151),22(158),YY(151) VERTEX(16)

EMA MASK(9000),X($54),Z(154).Y(151.151)

COMMON/DATAL/ XHARG, XkMAX, XINF , YINE  XLINF , YUMAX, XYMAR ,AGPR
COMMON/DATAZ/IPLX  IPLZ, THETA,PHI, DELTA,X5C, YSC,Z5C 5175
COMMON/DATA3/IPLP , INFORM, ITITLE, IPERIM, IAXIS, IMAGK
COMMON/DATAS/NXPL NZPL, IPLPX  IPLPZ,XSCAL® , YSCALG , ZSCAL 0
COMMON/DATAG/XMIN, XHAX , ZHIN, ZHAX , YHIN , YHAX

DATA SW/-1./

PID180=. 01745329252

PIR=3.1415%

COSPH = COS( PID{BO X PHI )

COSTH = COS( PID4BY X THETA )

STNPH = SIN( PID130 % PHI )

SINTH = SINC PIDI8G * THETA )

THPY = XSC % COSPH

THP2 = Z5C % SINPH

YHX = AMAXLC THPL , TMPZ , TMPL+TMP2 , 0. )
XMN = AMINGC TMPL , THP2 , TMPI+TMP2 , 0. )
THPY = XSC % SINPH ¥SINTH

TMP2 = -Z50 XCOSPH XSINTH

YHX = AMAXL( TMPL , THP2 , TMPL+TMP2 , 0. )
YMN = ANINI( TMPL , THPZ , TMPL+THP2 , 0. )
THPL = YSC % COSTH

YMX = AMAXEC YHX , YMX + THPL )

YHM = AMINDC YMN . YMN + THPE )

XL = XMX - XMN

YU = YMX - YMN

IFC XL .GT. XiMax

OR. YL .GT. YuMAX ) CO TO 998

XOR = XMARG - XMN
XMX = XMERG + XL + XMARG
5W=-5§

YOR = ABSCYMN)+(YWMAX-YL)/2.+DELTA

LPLOTX = ~SINPH & COSTH .GT. 0.
LPLOTZ = COSPH % COSTH .GT. 9.
XSCALE = XSC/(XMAX-XMIN)
YGCALE = YSC/(YHAX-YMIN)

ZSCALE = Z5C/(ZMAX-ININ

CALL ZMOVE( XGR , 0.0)

KPLX = MAXO( IPLX , 1 )

NEXTX = 1

DO 450 NLINE = {,NX

IF( NLINE .NE. NEXTX ) GO TO 450
NEXTX = MINOC NLINE + KPLX . NX )
MN = NLINE

TFC LPLOTX ) NN = NX + 1 - NLINE
D0 400 J=i , NZ




XX(I) = X(NN)-XMIN
YY(T) = Y(NN,D)-YHIN
2240 = Z(D-IMIN
400 CONTINUE
NN = NLINE
CALL PLOTF( §441,XX,YY,ZZ,XSCALE,YSCALE ,ZSCALE ,NN,NZ,-PHI ,-THETA,
X XOR, YOR , XHX , HASK , VERTEX)
450 CONTINUE
IF(IPERIN.GE.1)
XCALL PERIM(X,Y,Z,XX,YY,ZZ,XSCALE,YSCALE,ZSCALE ,XHIN, YHIN,ZHIN,
{NX,NZ .PHI, THETA, XOR , YOR , XMX, HASK NN, 1)
KPLZ = MAXO( IPLZ , £ )
NEXTZ = §
DD S50 NLINE = § , NZ
IF( NLINE .NE. NEXTZ ) GO TO 550
NEXTZ = MINOC NLINE + KPLZ , NZ )
NN = NLINE
IFC LPLOTZ ) NN = NZ + & - NLINE
DOSO0 I=4 ., NX
XX = X(I)-XMIN
YY(D) = Y(I,NN)-YHIN
ZI(1) = T(NN)-IMIN
CONTINUE
NN = NLINE
CALL PLOTF( 0441,XX,YY,ZZ,XSCALE,YSCALE,ZSCALE ,NN,NX,~PHI,~THETA,
X XOR , YOR , XMX, HASK 0 0)
556 CONTINUE
IF(IPERIN GE.1)
XCALL PERIN(X,Y,Z,XX,YY,ZZ,XSCALE,YSCALE,ZSCALE , XHIN, YHIN  ZMIN,
ANX.NZ,PHI, THETA, XOR , YOR , XMX , MASK , NN, 2)
XCO=XUMAX~4 . KXMARG
YCO= . BSRYUNAX
ZC0=XCE
XLMX=2 . SXXMARG
YLMX=3 . OKXHARG
ZLMX=2. SKXHARG
CALL ZCOLR(1)
IF(IAXIS.GE.4)  CALL REFAX{XCO,YCO,ZCO,XLMX,YLHX,ZLHX)
XPO=XMARG
YPO=. 95KYWMAX
CALL DATEP(XP3.YPD)
GO 10 999
998 CONTINLE
CALL LETTP(6.2,0.25. 02,26HFIGURE SIZE LIMIT EXCEEDED,D.,26 )
999  CONTINLE
RETURN
END
SURRGUTINE PLOTF(IVXYZ,XDATA,YDATA,ZDATA, XSCALE,
XYSCALE , 2ZSCALE , NLINE ,NPNTS PHI  THETA, XREF
KYPEF , XLENTH, #ASK , VERTEX)
INTEGER HIGH, OLDHI, GLDLOW
COMMON/DATA2/TPLXO,iPLZ0, THETAO,PHIO, DELTAO,XSCO,YSCO, 2500, SIZE
COMMON/DATA3/IPLP , INFORM, ITITLE, IPERIH, TAXI5, IMASK
COMMON/DATAS/NXPL NZPL, IPLPX . IPLPZ,XSCALG,YSCALD, ZSCALD
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DIMENSION XDATA(1), YDATA(1), ZDATA(1),VERTEX(16)

EMA MASK(9000)

DATA INIT, JUXYZ, SPHI, STHETA/-1,-1,-1 0E30,-1.0E30/

IF (NLINE.EG.0) GO TO 550

IF (NLINE.NE.4) GO TO 20

PIPI=100.¥SQRT(SIZE)

NYPI=PIP1%20

LINITX=(XLENTHSPIP1)+0.S

I=LIITX+LINITX

DO 10 K=1,I

MASK(K)=INIT

CONTINUE

INIT=-1

INCI=-1

1=0

IF(JUXYZ.EQ.IVXYZ)GO TO 70

JUXYZ=IVXYZ

INDZ=1

INDY=1

INDX=4

INDV=1

IF(JVXYZ LT.1000)G0 TO 30

INDY=2

JUXYZ=JUXYZ-1000

IF (JUXYZ.LT.160)60 TO 40

INDX=2

JUXYZ=JUXYZ-100

IF (JUXYZ.LT.10)60 T0 50

INDY=2

JUXYZ=JUXYZ-10

IF(JUXYZ LT.4)60 T0 60

INDZ=2

JUXYZ=1UXYZ

IF (PHI.EQ.SPHI.AND.THETA.EQ.STHETA) GO TO 80

SPHI=SIN(.01745329254FHD)

CPHI=COS( . 01745329254PH1)

STHETA=SIN( 0174532925KTHETA)

CTHETA=COS( . 01745329258 THETA)

A11=CPHI

A3 3=-SPHI

A24=STHETAXSPHI

A22=CTHETA

A23=STHETAKCPHI

SPHI=PHI

STHETA=THETA

INCI=-INCI

IF (1.NE.0) I=NPNTS+4 S

DO S30 K=1,NPNTS .
T=1+INCI BTN
GO TO (90,100), INDX e

X=XDATA(1)+(I-1)¥XSCALE
60 10 418
X=XDATA(I)XXSCALE
€O TO (120,130) ,INDY
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GO TO 140
Y=YDATA(I)XYSCALE
G0 TO (450,160),INDZ

Z=ZDATA(1) +(NLINE-1)XZSCALE

GO TO 170
Z=IDATA(I)XZSCALE
XXX=AL1XX+AL3XZ+XREF
XX=XXX

IX=(XX¥PIPI)+.5

YYY=A21%X + A23%Z + YREF
YY=YYY+A22%Y

IY=CYYXPIPI)+.S

IF (IX.LE.0)IX=4
IF(IX.GT.LIMITX) IX=LIMITX
IF(IY.LT.5)IY=5
IFCIY.GT.NYPI)IY=NYPI
IF (K.NE.1)GO TO 250
LAY=IX+IX

HIGH =LOW-1

MLOW=MASK (LOW)
HHIGH=MASK (HIGH)
TF{MHIGH-IY)200,240,180
IF(MLOU-1IY)190,230,220
LOCOLD=9

GOTO 240

MASK (HICH)=1Y
IF(MLOW.ED.-1)MASK(LOW)=TY
LOCOLD=+{

GO TO 240

MASK(LOWI=TY

LOCOLD=-1

IF(IMASK) 244,244,242
CALL ZMOVE(XX,YY)

GO TO 243

IF(LOCGLD .NE.0) CALL ZMOVE{FLOAT(IX)/PIPI,FLOAT(IY)/PIPI)

CONT INUE

IX=1X

Jy=1Y

IYREF=TY

TF{INDV.EQ.S)GO TG 530
INDEX=INCI+6

VERTEX{ INDEX) =XX
VERTEX(INDEX+:i=YY
YERTEX(INDEX+8)=X4X
VERTEX(INDEX+9)=Y71Y
IF(NLINE.NE.1) GO TQ 530
VERTEX(4)=XX
VERTEX(2)=YY
VERTEX(?)=XXX
VERTEX(10)=YYY

GO 10 53¢

TF{IMASK.GT.0) GO TO 255
CALL ZDRAW(XX,YY)

-----------
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GO 10 530

255 IF(IX.NE.JX)GO TO 260
JY=1Y
GO TO 280

260  YINC=FLOAT(IY-JY)/ABS(FLOAT(IX-JX))
INCX=(IX-JX)/TABS(IX-JX)
YI=1Y

270 JX=JX+INCX
YI=YJ+YINC

JY=YJ+.5

LOW=JX+JX
HIGH=LOW-1
MLOW=HKASK (LOW)
MHIGH=MASK (HIGH)

280 IF(MHIGH~JY)360,300,290

290 IF(MLON-JY)310,320,320 Sl
300 LOC=+ "
IF(LOCOLD) 340,370,430 -
310 L0C=0
IF(LOCOLD)340,350,330
320 LOC=-1 o
IF(LOCOLD)S16,450,440 e
330 IF(MHIGH.LE.IYREF)CALL ZDRAW(FLOAT(JX)/PIPI,FLOAT(NHIGH)/PIPT) ...
G0 TO 350 RS

340 IF(MLOW.GE.IYREF)CALL ZDRAW(FLOAT(JX)/PIRI, FLOAT(MLOW)/PIPI)
350 CONTINUE
&0 10 S20
360  IF(MLOW-IYREF)370,380,380
370  IF(MHIGH-IYREF)400,390,390
386 CALL ZDRAM(FLOAT(JIX)/PIPI,FLOAT(MLOW)/PIPI)
390 CALL ZMOVE(FLOAT(JIX)/PIPI,FLOAT(MHIGH)/PIPT)
GO 70 430
400 IF(MHIGH.EQ.-1)GO TO 430
DLDHI=HIGH-2KINCX
IF (MASK(OLDHI)-JY) 420,420,410
410 CALL ZMOVE(FLOAT(IX)/PIPI,FLOAT(JIY)/PIPI)
40 70 430
420 IP=JX-INCX
ID=MASK (OLDHI)
CALL ZMOVECFLOAT(IP)/PIPI, FLOATC(ID)/PIPT) -
430  MASK(HIGH)=JY [
IF(MLOW.EQ. -1 )MASK(LOW)=TY :
CALL ZDRAW(FLDAT(JIX)/PIPI,FLOAT(IY)/PIPI)
G0 T0 s20
440  IF(MHIGH-IYREF)460,460,450
450 IF(MLOW~IYREF)470,470,480
460 CALL ZDRAW(FLOAT(IX)/PIPI,FLOAT(MHIGH)/PIPI)
470 CALL ZMOVE(FLOAT(JX)/PIP1,FLOAT(MLOW)/PIPI)
GO 7O 540
480  OLDLOW=LOW-2%INCX
IF(MASK(OLDLOW)-JY)490,500,500
490 CALL ZMOVE(FLOAT(JIX)/PIPI,FLOAT(JY)/PIPI)

G0 T0 540 .
500 IP=JX-INCX
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ID=HASK (OLDLOW)

CALL ZMOVE(FLOAT(IP)/PIPI,FLOAT(ID)/PIPD)
MASK (LOW)=TY

CALL ZDRAWCFLOAT(JX)/PIPT,FLOAT(IY)/PIPD)
TYREF=JY
LOCOLD=LOC
IFUIX.NE. IX) GO TO 276

CONTINUE

IF(IMASK) 531,531,532

CALL ZMOVE(XX,YY)

G0 T0 S35

CALL ZMOVE(FLOAT(JX)/PIPI,FLOAT(IY)/PIPT)

IF(INDV.EQ.1)G0 TO 540

INDEX=-INCI+6

VERTEX ( INDEX)=XX

VERTEX (INDEX+{)=YY

VERTEX(INDEX+8)=XXX

UFRTEX( INDEX+9)=YYY

IF (NLINE.NE.1)GD TO 548

VERTEX(3)=XX

VERTEX(4)=YY

VERTEX{44)=XXX

VERTEX{12)=YYY

1=1-1

RETURN

INIT=0

RETURN

END

SUBROUTINE PERIM(X,Y,Z,XX,YY,ZZ,XSCALE,YSCALE,ZSCALE ,XMIN, YMIN,

X ZMIN,NX,NZ,PHI, THETA, XOR, YOR , XMX , MASK ,NN , IDIM)

COMMON/DATAZ/TPLP , INFORM, ITITLE, IPERIM,IAXIS, IMASK
COMMON/DATAS/NXPL ,NZPL , IPLPX, IPLPZ ,XSCALU,YSCALD . ZECALD
DIMENSION XX(1),YY(1),ZZ(1)
COMMON/DATAL/INSTN, IFAST,IPLOT, IPMENU, IPEN(2)
DIMENSION XV(2),YV(2),Z0(2)

EMA MASK(9000) .X(i54),Z2(454),Y(15¢,15{)
IDIREC=-1

IF(IPLPX.GT.0) GO TO 2

IFLPX=NX-1

IPLPZ=NI-{

50 70 (4,11),1D1H

00 5 J=1,NZ

XX(T2=X(1)-XMIN

YY(H=0.0

LZ(1=LUT-ZhIN

CONTINUE

DO 10 J=1,NZ,IPLPZ

IDIREC=-IDIREC

XU =XX(J)

XV2)=xv(1)

YV(1)=0.0

YV(2)=0.0

TF(IDIREC.EQ.-1) YV(1)=Y(1,])-YMIN
IFCIDIREC.EQ.+1) YV()=Y({L . D)-YHIN
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W) =2TD
V()=2v(1)

CALL PLOTF(0441,XV,YV,ZV,XSCALE,YSCALE,Z5CALE, NN, 2, -PHI,

X -THETA,XOR,YOR , XMX,NASK, 0 .0}

CALL PLOTF{8111,XX,YY,ZZ,XSCALE,YSCALE,ZSCALE ,NN,NZ,-PHI,

X ~THETA,XOR, YOR , XHX, HASK, 8. 0)

G0 70 24

DO {5 I=4,NX

XXCT)=X{ D) -XMIN

YY{1)=0.0

22(1)=7(NZ)-IHIN

CONTINUE

DO 20 I=1,NX,IPLAX

IDIREC=-1DIREC

XV(4)=XX(T)

XV(2)=XV( 1)

YW1)=0.0

W(2)=0 )

IF (IDIREC.EQ.-1) YV(1)=Y(I,NZ)-YMIN
IF(IDIREC.EQ +1) YV(2)=Y(I,NZ)-YHIN
V(H=72(D)

IV(R)=2V(1)

CALL PLOTF(041,XV,YV,ZV,XSCALE,YSCALE, ZSCALE NN, 2, -PHI,

* ~THETA,XOR, YOR , XX, HASK,0.0)

CALL PLOTF(D111,XX,YY,ZZ,XSCALE , YSCALE,ZSCALE ,NN,NX,~PHI,

X ~THETA,XOR, YOR, XMX., MASK, 0. 0)

60 TO 3t

D0 25 j=1,NZ

I3=NT+1-]

XX()=X(NX) -XNIN

YY()=0.¢

22(1)=2(31)-ZHIN

CONTINUE

D0 30 J=1,NZ,1PLPZ

IDIREC=-IDIREC

13=NZ+4-]

XV(1)=XX(D)

XV(2)=XV(1)

Yoit)=0.9

YU(2)=0.6

IF(IDIREC.EQ.~4) YV{4)=Y(NX,JT)-YMIN
IF CIDIREC.EQ.#1) YU(2)=Y(NX,IT)-YHIN
Zu()=22(D)

W(2)=2V( 1)

CALL PLOTF(0444,XV,YV,ZV,XSCALE ,YSCALE ,ZSCALE NN, 2,-PHI,

% -THETA.XOR, YOR , XX, MASK, 6. 0)

CALL PLOTF(E441,XX,YY,22,XSCALE , YSCALE ,ZSCALE NN, NZ,-PHI,

K ~THETA.XIR YR , XHX,MASK, 0. ()
£3 7¢ 41

D9 35 I=1.NX

II=NY+4-1

YX(1)=X (11} -XKH

1Y(1)=0.0

22¢1)=2¢1)-THIN
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CONTINUE
DO 40 I=t,NX,IPLPX
11=NX+4-1
IDIREC=-IDIREC
XV(1)=XX(1)
XU(2) =XV 1)
YV(1)=0.0
YV(2)=Y0(1)
IF(IDIREC.EQ.-1) YV(1)=Y(II,1)-YMIN
IF (IDIREC.EQ.+1) YW(2)=Y(II,1)-YMIN
V() =12(1)
ZV(2)=2u(1)
CALL PLOTF(O111,XV,YV,ZV,XSCALE,YSCALE, ZSCALE NN, 2,-PHI
% -THETA,XOR,YOR, XMX ,HASK ,0.0)
CALL PLOTF(D414,XX,YY,ZZ,XSCALE , YSCALE ,ZSCALE NN, NX . -PHI ,
X -THETA,XOR, YOR , XMX ,MASK, 0. 0)
CONTINUE
RETURN
END
SUBRDUTINE PLTIF{XVMIN,XVNAX,YUHIN,YUMAX)
COMMON/DATAL/XMARG , XUNAX , XINF , YINF . XLINF , YWMAX, XYMAR . AGFR
COMMON/DATA2/IPLX,IPLZ, THETA,PHI,DELTA,XSC,YSC,25C, C1ZE
COMMON/DATA3/IPLP , INFORM, ITITLE . TPERIH, IAXIS, IPASK
COMMON/DATAS/XHIN, XMAX , ZMIN, ZHAX, YMIN, YMAX
COMMON/DATAG/NXPL ,NZPL, IPLPX, IPLPZ , XSCALD, YSCALO, ZSCALD
CONMON/DATAG/INSTN, IFAST, IPLOT, IPMENU, IPEN(2)
COMMON/DATAZ/NHEDX ,HEDX(S ) NHEDZ ,HEDZ(5) , NHEDY ,HEDY(5)
DATA AND/2HND/AYE/ZHYE/
YSP=0 . DINYVMAX
DX1=.  XXVMAX
DXZ= 1 25KXUMAX
D¥ 3=. 07RXUMAX
HO=XUNIN
YO=YUNIN
XOR=XINF
YOR=YINF
X = XOR
Y = YOR
CALL LETTR(X,Y,74X MIN =.G.0,7)
Y=Y-YSP
CALL LETTRUX,Y,7HX HAX =,0.9,7)
Y=Y-Y5P
CALL LETTR(X,Y,7HZ HIN =,0.0,7)
Y=Y-YSP
CALL LETTR(X,Y,7HZ MAX =.0.0,7)
Y=Y-YSP
CALL LETTR(X,Y,7HY MIN =,0.0,7)
Y=Y-Y8P
CALL LETTR(X,Y,7HY MAX =,0.0,7)
X=X+DX1
Y=YOR
CALL NUMBR(X,Y,XHIN,0.0,2)
Y=Y-YSP
CALL NUMBR (X,Y,XMAX,0.0,2)
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Y=Y-YSP
CALL NUMBR(X,Y,ZMIN,0.0,2)
Y=Y-YSP
CALL NUMBR(X,Y,ZMAX,0.0,2)
Y=Y-YSP
CALL NUMBR(X,Y,YMIN,B.0,2)
Y=Y-YSP
CALL NUMBR(X,Y,YMAX,0.0,2)
Xi=. IIHXUMAX
Yi=YUHAX
CALL BOXIN(X®,Y0,X{,Y1,0.0,0.0)
XOR=X{ +XMARG
X=XO0R
Y=YOR
CALL LETTR(X,Y,7HTHETA =,0.0,7)
Y=Y-YSP
CALL LETTR(X,Y,7H PHI =,0.0,7)
Y=Y-Y5P
CALL LETTR(X,Y,7H SIZE =,0.0,7)
Y=Y-YSP
CALL LETTR(X,Y,7H XSC =,0.0,7)
Y=Y-YSP
CALL LETTR(X,Y,7H YSC =,06.0,7)
Y=Y-Y5P
CALL LETTR(X,Y,7H 1ISC =,6.0,7)
X=X+DX2
Y=YOR
CALL NUMBR(X,Y,THETA,0.0,1)
- Y=Y-YSP
. CALL NOMBR(X,Y,PHI,0.0,1)
- Y=Y-Y5P
CALL NUMBR(X,Y,S1ZE,0.0,1)
Y=Y-YSP
XSCO=XSC¥SIZE
- Y5C0=YSC*SI7E
- 75C0=15C¥51ZE
CALL NUMER(X,Y,X5C0,0.0,1)
Y=Y--YSP
CALL NUMBR(X,Y,YSC0,0.0,1)
Y=Y-YSP
CALL NUMBR(X,Y,Z5C0,08.0,1)
X2=X1+. 25KXVMAX
Yi=YUNAY
CALL BOXIN(X4,Y0,X2,Y1,0.0,0.0)
XOR=X2+XMARG
YOR=YOR-0 . C1RYUMAX
- YSP=0 . B4XYUMAX
- X = XOR
Y = YOR
CALL LETTR(X,Y,4HY = ,0.0,4)
Y=Y-YSP
CALL LETTRC X,Y,4HX = ,0.0,4 )
Y=Y-~Y§P
CALL LETTR(X,Y,4HZ = ,0.0,4)
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Y=Y-1.5RYSP
CALL LETTR(X,Y,24H PLT3P, Ver. 3D:04:84 ,0.0,21)
X=X+DX3
Y=YOR
CALL LETTR(X,Y,HEDY(1),0.0,NHEDY)
=Y-Y5P
CALL LETTRC X,Y,HEDX(1),0.0,NHEDX)
Y=Y-YSP
CALL LETTR( X,Y,HEDZ(1),0.0,NHEDD)
Xb=X2
X3=XUNAX
Y1=YUHAX
CALL BOXIN(X2,Y0,X3,Y1,0.0,0.0)
RETURN
END
SUBROUTINE DATEP(X0,Y0)
DIMENSION IDATE(15)
CALL FTIME(IDATE)
CALL LETTR(X0,Y0,IDATE(),0.0,20)
RETURN
END
SUBROUTINE REFAX(XC,YC,ZC,XMAX,YMAX,ZMAX)
COMMON/DATAL/XMARG , XWMAX , XINF , YINF , XLINF , YWHAX , XYMAR , ASPR
COMMON/DATA2/IPLX, IPLZ, THETA,PHI, DELTA,XSC,YSC,Z5C,S1ZE
DATA RD/S7.295779543082/
DATA HT0/.04/,WTH0/0.004/
THETAR=THETA/RD
PHIR=PHI/RD
HT=HTO
WHT=WHTO
SINPH = SIN( PHIR )
COSPH = COS( PHIR )

SINTH = SIN( THETAR )
COSTH = COS( THETAR )
XLMX=XMAX
YLMX=YMAX
ZLMX=ZHAX
SA=XLUXRXSC/ABS{XSC)
SY=YLMXXYSC/ABS{YSC)
SZ=7LHX2Z2SC/ABS(Z5C)
XAXX = SX x COSPH
YAXX = SX % SINPH ¥ SINTH
XAXY = 0.
YAXY = SY X COSTH
XAXZ = 8Z % SINPH
YAXZ = -SZ ¢ COSPH x SINTH
X = XC
Y=YC
CALL ZMOVE( X , Y )
X =X + XAXX
Y=Y + YAXX
CALL ZDRAWC X , Y )
X=X+HT
Y=Y-2. 08HT
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CALL LETTR(X,Y,1HX,0.0,1)
X = XC
Y =YL
CALL ZMOVEC X , Y )
X = X + XAXY
Y =Y+ YAXY
CALL ZDRAW( X , Y )
X=X+HT
Y=Y-HT
CALL LETTR(X,Y,1HY,0.0,1)
X =XC
= YL
CALL ZWOVEC X , Y )
Xz X 4 XAXZ
Y o= Y+ YAXZ
CALL ZDREW( X , Y )
X=X+HT
Y=Y-2 RHT
CALL LETTR(X,Y,4HZ,0.0,1)
X = XC
Y =Y
CALL ZMOVEC X , Y )
RETURN
END
SUBROUTINE BOXINCXG,YD,XMAX,YMAX,KYMAR ,ASPR)
XHAR=ASPRAXYMAR
YMAR=XYMAR
X1=XD+XMAR
. Y1=Y0+YNAR
“ X2=XMAX-XHAR
- Y2=YMAX~YHAR
CALL ZMDVE(X4,Y1)
CALL ZDRAW(X4,Y2)
CALL ZDRAW(X2,Y2)
- CALL ZDRAW(X2,Yt )
= CALL ZDRAW(X:,Y1 )
Ky RETURN
END
SUBROUTINE TITLE(XTMIN,XTHAX,YTHIN,YTHAX)
CONMON/DATAL/XMARG , XWMAX, XIHF , INF , XLINF , YUMAX, XYNAR , ASPR
COMMON/DATA2/TPLX, IPLZ, THETA,PHI,DELTA, XSC,YSC,25C,S1ZE
COMMON/DATA4/ XMIN , XMAX, ZHIN  ZMAX, YMIN, YNAX
CDMMON/DATAS/NTITLY, TITLEL(2),NTITL2, TITLE2(4S) NTITL3, TITLEI(4S)
DATA ANO/2HND/AYE/2HYE/
YSP=( SRYTHAX
X0=XTHIN
YO=YTHIN
- XOR=X0+XMARG
) YOR=YTHAX-XMARG
e X=XOR
Y=YOR
CALL LETTR(X,Y,TITLEZ(4),6.0,NTITLD)
Y=Y-YSp
CALL LETTR(X,Y,TITLE3(4),0.0,NTITLD)
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Y=Y-YSP

CALL BOXIN(X0,Y0,XTHAX,YTMAX,0.0,0.0)
RETURN

| END
SUBROUTINE DEVON
COMMON/DATAB/INSTN, IFAST , IPLOT, IPMENU, IPEN(2)
DIMENSION SUBR(3)

. DATA SUBR/4H  ,4H |40  /

LUT=4
) LUP=35
90 WRITE(1,1095)
1095 FORMAT (" RERXEXRERRXERXEABERELNDERRRERRRARARREEAXRRRARKRRRRAKRL AL "

C  ,/,"%%x¥ SPECIFY THE PEN COLOR FOR THE PLOTTER XEXX"
C  ./,"s#sx { PBLACK, 2. BLUE, 3. RED, 4. GREEN Tt
C  ./,"#%kx PEN COLOR = ")

| READ(1 %) IPEN(2)

IF (IPEN(2) .LE.0) IPEN(2)={
WRITE(L,1100)
1400 FORMAT{ " KEREAERREXEXXRRXEREXARRNKRKAX KRR KEXERRRARRXRRXORRAXRKARL "
C  ./,"s&xx SPECIFY THE PEN SPEED FOR THE PLOTTER, (1-35) XR¥x"
C 7, w¥sx RECOMMENDED VALUE FOR QUALITY PLOTS : S XRKK"
¢ ,/.°"%k¥x PEN SPEED = ")
PEAD(Y 1) IPEN{Y)
IF (IPEN(L) LE. 8) IPEN(1)=5
CALi 7RCCN
CALL TAINT{LUT,IERROR)
: 17 (IERROR E9.3) &0 TO 1i0
| CAlL ERRORS(LUT.IERROR,5HZAINT )
50 10 997
10¢ CALL ZKINT/LUT.IERROR)
IF L IERROR £0.3) GO TO 200
CALL ERRORS{LUT,TERROR ,6HZKINT )
0 G0 T0 99¢
| 200 CALL ZRINT(LUT,IERROR)
S IF (IERROR E£G.0) GO TO 409
: CALL ERRORS(LUT,IERROR ,6HZEINT )
6o 70 999
400 TCOTP=(
- CALL ZDINT(LUP,ICOTR,IERROR)
3 IF{IERROR EQ.0) GO TO 600
- CALL ERRORS(LUT,IERROR ,6HZDINT )
‘ Ly 60 TD 999
600 YRITE(4,101)
104 FORMAT (" Type ( / ) to continue when ready : ")
READ (1,%) XN
CALL ZOESC(2050,2,0,IPEN,RDUM, IERROR)
IF (1ERRCK .EQ.0) GO TO %99
CALL ERRORS(LLT,IERRCR,40HZOESC 2050)
999 RETURN
END
SUEROUTINE ERRORS(LU,IERROR ,SUBR)
DIMENSION SUBR(3)
CALL ZMCUR
WRITE(LU,100) IERROR,SUBR
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100 FORMAT("{(((C Error *,I5," occured in subrovtine”,3A4,")))))*)
RETURN
END
SUBROUTINE VIEWP (XWMAX,YWMAX ,SIZE,TERROR)
DINENSION ARL2) ,VIEW(A)
CALL ZING(254,0,2,IDUM,AR,IERROR)
XS1ZE=1.D
YSIZE=AR(2)
CALL ZASPK(XSIZE,YSIZE)
WXMIN=0.0
WXMAX=XUHAX
WYMIN=0.040
WYMAX=YUMAX
Catl ZWIND(WXMIN,WXMAX ,HYMIN,WYMAX)
CALL ZIWS(451,0,4,IDUM,VIEN, IERROR)
UNINX=. 0SRUIEM(2)/SIZE
UMAXX=. 9SEVIEW(2) /S1ZE
UMINY=_0SEVIEW(4)/SIZE
UMAXY= 9S¥VIEW(4)/SIZE
CALL ZVIEW(UMINX,VMAXX ,UMINY,UHAXY)
XCSIZ=0. 045K (WXMAX-WXMIN) /SIZE
YCSIZ=0 . Q025K (WYMAX~WYHIN) /SIZE
CALL ZCSTZ2(XCS1Z,YCS12)
RETURN
END
SUBRGUTINE VPHAX(VIEW)
DIMENSION AR(2) ,VIEW(4)
CALL ZIu8(¢451,8,4,1DUNM, VIEW,IERROR)
CALL ZIWS(294,0,2,1DUM,AR,IERROR)
XNEW=1.0
YNEW=1.0D
IF{AR(2) .LE.1.D0) YNEW=AR{D)
IF(AR(2).GT.4.0) XNEW=1./AR(2)
CALL ZVIEW(O.0,XNEW,D.0,YNEW)
RETURN
END
SUBROUTINE DEVOF
CALL ZCOLR(D)
CALL ZAEND
CALL ZBEND
CALL ZXKEND
CALL ZDEND
CALL ZLEND
CALL ZEND
RETURN
END
SUBROUTINE LETTR (X,Y,I1AR,ANG,ND)
DIMENSION IAR(1),VIEW(H
CalL IMOVE(X,Y)
CALL UPMAX(VIEW)
Call ZTEXTONG,IAR)
CALL ZVIEM(VIEW(L) ,VIEMW(2),VIEN(3) ,VIEW(4))
RETURN .
END
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SUBROUTINE NUMBR(X,Y,FPN,THETA,TFMT)
DIMENSION JFMT(S),ISYH(3)

GO TO (10,20,30) IFMT
ENCODE(45,15,1SYM) FPN

GO TO 100

ENCODE(45,25,ISYM) FPN

CO TO $00

ENCODE (10,35, ISYM) FPN

CALL LETTR(X,Y,ISYN,THETA, 15)
FORMAT(FS.1)

FORMATC4PEL2 . 4)

FORMAT(FS.0)

RETURN
END
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