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PLOT3D
AN INTERACTIVE GRAPHICS CODE FOR THREE DIMENSIONAL PLOTS

IN ODUCTION !.

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. ..

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.

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

ysubroutines performs the actual plotting of data and hidden line removal and was originally developed
* by Watkins in a 3-D plotting package.2

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 ----.-.

Manuscript approved June 19, 1984.
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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.

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 terminal. The
names and description of the routines contained in this segment follow

PLT3T MAIN routine of this program segment. Provides parameter definition
and input of data for plotting

DMENU Clears the screen and gives the menu for changing program parameters
DFUNCT Menu with options used by DMENU
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 plot
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 pen 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

2
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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 iiistalled 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. I. A value between I 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
the plotting line style and a value of I is most appropriate.

VXXXXXXXXXXXXXXXxXXXXXXXXXXXXXXX,,.XXXXXXXXXXXXXXXX

XXXXY X XXX~
XXXXX **w * PLOT 3-D * :t ,XXXX,
XXXXX )X " "-
XXXXX This orooraM will ciot a three dimensionai X>X..
XXXXX surface on the Screen or on the oen Pjoter. XXX XXXXXXX Y X X X'X""' "
XXXXX The default valves of the vlo~ttno DarameterXXXXo-
XXXXX have been set for a fast rlot on the screen XXX
XXXXX After this fast olot the user car chanoe the XXXXX
XXXXX oaraeters for the olot desired XKYXX
XXXXY YX
XXXXXXXXXXXXXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXX
ENTER VALUE FOR COLOR i

Figure 1

PLT3T then prompts for the name of the file that contains the data to be plotted. In the current
propam 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 00 I -1, NXPL
READ (5) (YPL(I,J), J - 1, NZPL)

100 CONTINUE

and the data must have been written to the file exactly the same way and the maximum values forNXPL and NZPL are currently set to 151. The value of NXPL does not have to be the same as the

3
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value of NZPL. Furthermore the XPL (1) 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).

*sr~ ~T1 TE 0% E OF THE TATA oi 4 *0
*~ Pi~ ~Ar WiL E~-TE DA~TA T0 PE Fi_DTT:-T *i*0

'. TLc I.AME K LE F;LLt,5
*~*.*A*~~*t** ~ t * W* 0,0** * ** *****

** S?-F TH N 6 EP uF T P, DiNiS FOP T,-E W.

.... k , N X P L A Y N"

0, 14FEC7FY T4* NU',iBER OF DATA PCINTS FOR T4E

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 z-axis toward the x-axisaround the y-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 allowable plotting area.

4
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7,777 ZI -. 7 --

Key # i Plottina freauencv of data (2)
Key # 2 ~ Number of data ooints
Key t 3 - Rotation anoles of fioure (3S,45)
Kev # 4 Scalina of fioure (7,2,S)
Key I S -Vertical lines for oerim'eter (0)
Kev # 6 " Draw axis orientation (ves)
Key # 7 - Information & Title (vesno)
Kev # 8 ~ Maskinq on/off (no, fast olot)
Key # 9 - Size of fioure (one, i,
Kev # 10 - Continue ololiinq
Key f it ' Exit - to main orooram

Select a function
Default values in oaoenthesis
Tvoe function number Key # i .

Fig. 4 - Data menu for parameter input S...

00* SFECIFY THE FREQUENCY OF PLOTING ON OhE X-AYIS' 00*
l*.. IF 0P , 2 THEN ONE LINE EVERY TWO POINTS ON.**

STHE X-AXIS IS PLOTED. 1PLX

S*** SPECIFY THE FREQUENCY OF PLOTING ON THE Z-AXIS *1*,
: * IF IPL. THEN ONE LINE EVERY TWO ONTS ON .,*-
•*!* THE Z-AXIS IS PLGTED. 1PLZ =2

Fig. 5 - Input for plotting frequency parameters

**~SPECIFY' THE NUMBER OIF DAIA POINTS FOR TSE
-*** X(NXPL) ARRAY NXPL -thi

*, * SPECIFf THE NUMBER OF DATA PO1NTS FOR THE *-= .
#90., Z(NZPL) ARRAY. NZPL =ii

Fig. 6 - Input for number of data points
• ::-::--.::"*%*~~ EE4**

** * SPECiF- THE RELATIVE -ERTICA; POSITION C: TF *--
- ,,3li;T FOr4. HE AXIS IF DELTA 0 :. THE tJ,,**s
*4*1 IS ;ENTEREL' ON TmE LEF. SIDE DEL-t, 11 %

• x.v SPE-IFY T-qE ROTATION ANGLE AROL:ND THE --A'.S ;

f9** THE ROTATION IS DEFiNED CCUNTC-CLJCh4.-SE AS f
_** THE X-AXi3 IS POINiED TOWARDS Y'O iHE A ,z3.

M.1* SPECIFY THE ROIATION ANSLE A lrOUND THE f'-AXIS #*:..

00 THE ROTATION IS DEFINED COUNTER-.L3CK WISE AS 4*,.

x.,.w THE Y-AXIS IS POINTET) TOAPDS YOO ' PHI :4"-

Fig. 7 - Input for rotation angles about x-y axes

6
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*;. SPECIFY THE SCALING IN THE X-DIRECTION.
**i* XSCALO =7.0

***W SPECIFY lHE SCALING IN THE Y-DIRECTION. 00
*I** YSCALO =2.0

*; SPECIFY ThE SCALING IN THE 2-DIRECTION.
***I ZSCALO :5.0

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.

A** DO YOUI WANT A PFRIMEiER DRAW4N ON YOUR PLOTTED *-*-
F,, F- RE -TYPE fi FOR NO OR i cR YES IPERIM =i

'*S** £PECIFY TH;-.. FREQUENCY FG; DRAWING VERTTCA. LINESiM
s** . The PERIM,,%R IF IFLPX: Cw.LI VERTICAL L'N*S* '-

,,* ;T TH ffiRrial T..,. PE DRAWN (x-HYTS) IP.X :

1F*** SPECIFY THE" FREQUENCY FOP DRAWINC ' tERTICA., LIleS***"
. , t. O N T H E P E R I M E T E R ! F 7 f L F Z -6 O rQL Y VE T jC L i N E * 4' -

A*~T THE CORENERS WILL BE DRAWNH. "7-AXIS i.PL-PZ --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.

** ,O : Ou, N" THE REFERENtE Atle S*AWM ON ImE **..
V 6** rGURE ' YPE o FOR G , E. IYXIS =I

Fig. 10 - Input for reference axes

As indicated by the prompts shown in Fig. II (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 I for INFORM ans ITITLE will retain the information and title blocks. For ITI-
TLE - I 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.

7
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** DO YOU WANT ANY INFORMATION OG IhE I PUi iAT **""l

* ,3 PLACED ON THE SAME PACE AS THE PLOT 2 INFORM :

_.* DO YOU WANT THE rITLE OF THE FIGURE PLACED ON *:..-
**** THE SAME PAGE 2 TYPE O/NO i/"E" ITiTI.E:=

Fig. I I - Input for information and title of plot

**g* SPECIFY IF HIDDEN LINE REMOVAL TS RE CjIRFi) :
! !MASK = 6 THEN HIDDEN LINES ARE FLOTTED I ; *'

•** IMASK = I THEN HIDDEN LINES ARE NOT PL.Or.FD ak*
$$*I FOR IMASK =0 A FAST PLOT IS DRAWN IMASK .:0

Fig. 12 - Input for hidden line removal

* 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

will be reduced in size one half in each direction. Normally SIZE will be set to 1.0 when plotting to the
graphics terminal and to the small pen plotters such as the HP-7470. When plotting to pen plotters
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.

"S SPECIFY THE SIZE OF THE PAGE 7HAr vOU WANT 10 *w*-

**** USE. IF SIZE = i THEN A FULL SIZE PACE OF THE ,*z*x

- Et PLOT DEViCE IS USED I7 SIZE = 2 THEN ONL ONE
***. HALF OF THE PAGE IS USED. SIZE =i I

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.

* The user can change as many or as few parameters between plots as is appropriate. Option 3 and 4 will
.* 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
4 uses the current (or revised) display parameters. Option 1 from the plotting menu causes the pro- S
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
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.

8

%

.........................................................

.. . . . . . . . . . . . . .. . ......... °. . ••.. |.•''

.......-......,. .................... .... ..............................................



* ~~ n~w to,.e -~e~i j~
Also old i Pe - e ll t Eoaret

'v*2 lt s-atme *ile- lwrapTr
L 'd set of datd DQoflts

19 t ;ame file - efau1! oaT'amelers
rqeW ::Et ri* s~ati oolr'Tn.7

*4 P'Gt sirme ifle - new Dar-ampters
New set of Oat r~t

*~ Exil - to Main 0orim

S s. I PLOITIWN., flinctior

1,-:e func-,.on numbei' rev

Fig. 14 - Program menu

UM** fntgre on MP PEN ofintter **
Mt i YE5 tone ILI N D t 9up I

Fig. 15 - Input for hard copy generation

E* FP ~ E~ N . T ji H, PL 0T I
#1*1 B4- i, . BLjE . 3RED, 4, MAE **

MV* F N '- OLOR z

**** i;J P'i FEN' SPLED FtP *iE ftiIt7EJ, *1-35) OW*
* -8* RECMmtE V-js' .LlALZTY PLOTS c.

Fig. 16 - Input for pen plotter parameters7

At completion, program control returns to the main segement and the program prompts for con- A
* 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 1000-11 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 PLQT3D3 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.

9
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tPL 3b"-

Oul OP .Eb
0 92 EC

00063 RE,.%PLT3D
0004 RE%PLT3T
(iOS SE $AOi:)M
00,36 SE,$BOOI: :V"

OU7 SE,$KOOi: :kM
JD SE.$DOOOi : VM

0j0H SE,$DIDD::VI
O~Qi RE,.PLT3P : i '.

Ou- i SE,$AOGGI:.)M
OGt2 SE,$BOOOiVMI' ."
Otvi3 SE, ri::M -0-i

0b lS SESDIDD- ! 'M

Fig. 17 - LOADER
command file for HP-
2648 and HP-9372Sgraphics devices

REFERENCE

I. Watkins, Steven L., "Masked Three-Dimensional Plot Program with Rotations [J61," Collected
Algorithms From CACM, Vol. 3, 1973.
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APPENDIX
FTN7X, 0
$FILES 0,i1
$EMiA(BLKi)-

PROGRAM PLT3D(3,9S), C.A.KERAM IDAS 3D:i2:i2:83

COMIMON fBLKI/MASK(9000),XiSi),Z(iSi).Y(iSi,iSti -

COMMON/DATAi/XMlARG,XWMAX,XINF,.YINF,XLINF,YNMAX,XYMPR ,ASPR
COMNON/DATA2/IPLX,IPLZ,T4ETA,PHI ,DELTA,XSC,YSCZSC:,SIZE
COMMON/DATA3/IPLP,1SURF ,INFORM,ITITLE~lPERIIAXISNFIG3.,IMASK
COMhON/DATA4/XMINXMAX,ZMIN .DtAX ,YMIN -YMAX0
COMON/DATAS/NXPLNZPLIPLPX,IPLPZXSCALYSCAL.,ZSCALO
COMMON/DATA6/INSTNIFAST,IPLOT,IPfENU PEN(2)
COMMON/DATA7/NHEDX,HEDX(5) ,NHtEDZ,HEDZ(5) ,NHEDY, :EDY(5;l
COMON/DATA,NTITLi,T1T1E(2,NTITL2,TITLE2(iS),NTITL3,T'ITLE3(I5

* DIMENSION ISEGI(3),ISEG2(3)
DIMtENSION LBUF (5SW

* DATA ANO/2HNO/AYE/2HYE/
DATA ISECi/2HPL,2HT3,2HT /
DATA ISEG2/2HPL,2HT3,2HP /

* CALL LGBUFc(LBUF,S10)

C***** THIS IS A DRIVER FOR THE 3D, PLIT PROGRAMS.p
- C**** PLT3P IS THE PROGRAMi FOR THE PEN PLOTTER.

-C***9* PLT3T IS THE PROGRAM FOR THE TERMINAL.

IPMENU=0
WRITE(1,i005)

1005 FORMAT( "xxxxxxxxxxxxxxxxxxx~xxxxxxxxxxxxxxxxxxxxxxxxxx~xxxxxxxxx"x
-C I/, XXXxx Yxxxxx
* C ,ixxxxx * ** PLO-0 3 * * XXXXXII

-,C / x 'xX xXXXXX'
*C ./,"XXXXX This proaratm will nint a three dimensional XXXXX"

C XXX 'X X surface on the Scr een or on the pen Plotter. XXXXX
C ?/) Xxxxx XXXXX,

C /:"XXX The default values of the olotting param,tesXXXXX'

C ,/,YXxXY After this fast plot the user can charae the XXXXX
C /"XXXXX oaraMeters for the nlot desired. XX

*C I/.'"Xx XX xx Xkx

* . I CONTTItJE
* INMAS.&=0

*ii CO0N T I NU

*CALL GEGLDJSI0E'Qi.IERR)
* 100 CONTINU
* WRITE(i,20)
* ~~20 CiA(

* C ,/'*t.**Do , ou want to blot the. 'ast $l

C ,,*ttfioure on the FEN niotter 7

TF(ANSW *Eg.AYE) GO TO 21



SGO TO 303
*21 CONTINUE

IPLOT=i

-~ IPEN(i)=ig
* IPE.N(2)=i

CALL SECLD(ISEC2.IERR)
201 CONTINUE

WRITE(i,30)-

C ~/***Do you want to plot any more **
C /.*t*floures? 11)

* READUiOO ) AiNS'1
M~ANSW EQ.AYE) CO TO i

*300 CONTINUE
STOP

* END

-. 
M.



FTK7X,Q
$FILES 1,1
$EWB/LKi/

PROGRAM PLT3T(S), G.A.KERAMIDAS 31:044:25:-84
COMMON/DLKi/MASK(9000),XPL(15i).,ZPL(iS1)..YPL(iSi,1Si)
COMON/DATAi/XHARGXWIAX ,XINF,YINF ,XLINF ,YI*IAX,XYMAR ,ASPR
COM4ON/DATA2/IPLXIPLZ,THETA,PHI,DELTA,XSC,YSC ZSC,SI7E
COIINON/DATA3/IPLP .INFORMi,ITITLE ,IPERIM.IAXISIMASK
COMMON/DATA4/XMIN.,XMAXi.MIN,ZMAX ,YMIN,YMAX
COMtION/DATAS/NXPL ,NZPL,IPLPX, IPLPZ,XSCALO .YSCALO aZSCALO -
COMHiON/DATA6/INSTN, IFAST, IPLOT ,IPMENU
COMMON/DATA7/NHEDX,HEDX(S),NHEDZ ,HEDZ(S) ,NHEDY ,HEDY(S)
COMMON/DATA8/NTITLi ,TITLEi(2) ,NTITL2,TITLE2(15) ,NTITL3,TITLE3(i5SI
DIMENSION VIEW(4) ,IFILE(3)
DATA IFILE/2H ,2H ,2H /IDMENU/D/
CALL DEVON
IF (IPMENU .GE. 4) GO TO 2t0

* 10 WRITE(i~1D10)
* ~1018 OMT ***:*s8***$8~*ss*s*z*$***~*
* ~C ,/**SPECIFY THE NAME OF THE DATA FILE FROM 'WHICH *90.: -

C ,,** THIS PROGRAM WILL READ THE DATA TO BE PLOTTED***
C I,**FILE NAME IFILE j
READ(itlOii) IFILE
OPEN (UNIT=S FILE=IFILE

REWIND S
1011 FORMAT(3A2) -

iS WRITEQi,i~iS)
1915FOAT

C SPECIFY THE NUMBER OF DATA POINTS FOR THE
C ,I"**X(NXPL) ARRAY. NXPL
READ(1,S) NXPL

*20 WRITE(i,1020)
1020FRAT *$g****lg*****************s"

C ,/~**SPECIFY THE NUMBER OF DATA POINTS FOR THE 4"
C /,**Z(NZPL) ARRAY. NZPL
READ(i,*) NZPL
IF(IPMENU.GE.4) GO TO 120

100 IPLX=2 
*-

THETA=35.0
PHI=45.o

XSCALO=7
* ~~YSCALO=2 '*-:

ZSCALO=S
XSC=XSCALO
YSC:YSCALO
ZSC=ZSCAL0

IPLPX=O
IPLPZ=0

IPERIM=i
IAXIS~i

INFORM=i
ITITLE=i

13 %



* IMASK=O
SIZE~i.0

I OFF~ i

120 CONTINU
READ (5) (XPLWI)I=iN)(PL)

*READ (5) (ZPLUj),T=i.NZpi_
- DO 800 1=i,NXPL

READ iS) (YPL(kiJ.)J=i,NZPL)
9 00 CONTINUE
iS15 XMAX =XPLMi

*XMIN =XM1AX
ZMAX = ZPL(i)
7MIN =ZMjAX
YMAX = YPL(i.i)l
M TIN =YMAX

*DO 2100 1I i NXPL
-DO 200 J = INZPL
*IF XPL(I).LT XIIN) XMIN XF'LQ)

.'F(XPL(I).GT.X(AX) XMAX XPL(I)
IF(ZPL(J.'.LT."'MIN) ZMlN = ZPLM ~

*I.P(ZPL(J).GT.ZMAX) ZMAX zZPL(j)
-IF(YPL(l.J .LI YMIN) YMIN =YPLv1j)
*IF(YPL(I,5).GT YMAX) YMAX YPL(I.J)
*200 CONTINUE

XMARC=0 .25/SIZE
XYMAR=XMARG

* ASPR~i
-XWMAX~ib./S-.7E

- YWkMAY~iQ. /SIZE

XPMAX=0. 0
* YPMAX=0.0
* XINF=XMARG

YINF=YWtiAX-XMARG
XLINF~i. 0/SIZE
YLINF=i.,"SIZE

210 CONTINUE
CALL VIEWP(XWMAX,YWMIAX.SIZ'E.IERROR)

* CALL ZIWS(4510O4,IDU..,lEwLERROR)
IF(IERROR.EG.0) GO TO3 305
CALL ERRnRS(iIERPOR iOHZIWS. 4;1
GO TO 999

305 IF(INFORM.LE.0) GO TO 3M0
* ~Y= fi:0.8 Y.
* YPMAX=.2*VIEW(4)

CALL PLTF(X,XWMAX.Yi,YWMAX) ..

Wj( IF(ITITLE.LE.0) GO TO 31S
Y2=0.08*YtWMAX

CALL TITLE(XO,XWiIAXY0,Y2
Y5-.,08*9IEWi(4)

315 CONTINUE
14



* CALL ZIWS(4Si,0,AJIDUM,VIEW.IERROR)
i(IERROR.Eg.0) GO TO 400

CALL ERR9RS(iIERROR,i0HZIWS. 45i
GO TD 999

*400 0=IWi
YVO=VIEW(3)+YO

d XVIAX=V1EW(2)
YV?1AX=VIEW (4) -YPMAX

4.11O CALL 7.VIEW(XVOXVMAX,YVO,Y(VMAX)
CALL ADISP
C (ALL BOXIN(.8,.0,XWMAX.YWMAX,0.0,0.O)
CALL PLOTS(MASK,XPLZ7PL.YPL.NXPLNZPL~iNXPL-)
CALL 7MCUR

* WRITE(I-2000)

CALL 9DISP(IGFF)
CALL DMEN ( IDfAENU)
iPMENU=S
IF (IDMENL EQ. ii) G&O TO 999
CALL PtMENWIPMENU;
CALL GDISP(TON)
GO TO (iAOiS50.IPMENU

SO 00 C ON T I N E
? 00 FORMAT(I/i///I////I

* Tyne (/)to continue when ready
*999 C0-N TIN UE

CALi. DEVOF
CALL SEGRT (Z99)

SUBROUTINE PMFNU(IPMENU)
CALL PFUNCT

j00 CALL ZALPH(30,30H Select a PLOTTING function

1000 '-ORMiAT(" Tyne function number Key # f

READ(i,*) ITPMENU
IF(IPMENU.LT.i DR.IPMEN[I.GT. 5) GO TO M0
RETUR

GLIPROtITINE PFUNCI
CALL ADISP
CA) .L Z NE&4F
C 'ALL ZALPH(48,48H Key *i Plot new file - default Parameters )
CALL ZALPH(48,.48H Also old file - default Daraneters )

%C AL L ALPH(48,48H Key *2 Plot same file - new Parameters
CALL ZALP~H48,48H Old set of data ooints
CALL ZALPH(48,48H Key *3 Plot same file -default Param~eters)
CALL ZALPH(48,4PH New set of data Points
CALL ZALPH(48,48H Key *4 Plot same file -new parameters
CALL ZALPH(48,48H New set of data Points
CALL ZALPH(48,48H Key * S Exit -to main oroaram
CALL ZALPH(1IN
P 'TTUR N
END
S1UV.ROUTINFE DMENU( IDMENU)

15
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10 CONTINUE
CALL DFUNCT

190 CALL ZALPHt(30,3014 Select a function
CALL ZALPH(40,40H Default values in papenthesis

WREQ,s0)ID UT

1606 FORMAT(* Type f'unction number Key 0

IF(IDMENU.GE.iO) GO TO 999

CALL PLPARQ(DMENJ)
GO TO 10

*999 CONTINUE
RETURN
ENDI SUBROUTINE DFUNCT
COMMON/DATA2/IPLX ,IPLZ ITHETA.PHI .DELTA.XSC,YSC,ZSC ,SIZE

* COMNON/DATA3/IPLP;INFORM,ITITLE.IPERIMIAXIS,IMASK
* ~COMiMON/DATAS/NXPL,NZPL,IPLPX, IPLPZ .XSCALB ,YSCAL0 .ZSCALO

CALL ADISP
* (ALL ZALPH(45,45H Key 0 1 Plottina frequency of data (2)

CALL ZALPH(4S,4SH Key 0 2 'Number of' data Points
CALL ZALPH(45,4SN Key # 3 -Rotation ancles of fioure (3S,45)
CALL ZALPH(45,45$ Key # 4 'Scalina of fiatire (7-2.5)
CALL ZALPH(4S,4SH Key # S ' Vertical lines for neriimeter (0)
CALL ZALPH(4S.4SH Key # 6 Draw axis orientation (ves)
CALL 7ALPH(4S,4SH Key # 7 Information & Title 1.ues.no)
CALL ZALPH(45,4S4 Key # 8 Maskino on/off (no. fast olot)

CALL ZALP14(4S.4S4 Key # 9 Size of fiour. (one, 0)
CALL ZALPH(4S.4SH Kev 0 io Continue olottino)

*CALL ZALPH(4S.4SH Key ii - Exit -to m~ain -iroaram)
CALL ZALPH(i - iH) -

* RETURN3 END
SUBROUTINE ADISP
INTEGER ILIST(7). STRING(2), IERR
DATA STRING i15550B.15512B/

C

C CALL ZALPH (4,STRING)
REUR

END

SUBROUTINE GDISP(IGRF)
DIMENSION ILIST(2)

S C
GO TO (i0,20)-IGRF

10 ILIST(I)20

CALL ZOESC(1OS5,1,0.ILIST,DUMMY,IERROR)
GO TO 9999

CAL.L ZOE-SC(10S.1,0,ILIST.DbimfY,IERPIR)0

9999 RETURN

END
16



SUDROUTINE PLPAR(IDMENU)
COMMON/DATA/XMARG,XWMAX,XINF ,YINF ,XLINF ,YWMAX,XYMAR .ASPR . •
COMMON/DATA2/IPLX, IPLZ:,THETAPHI.DELTA,XSCYSCZSCSIZE
COMtON/DATA3/IPLP .INFORMITITLE.,IPERIM,IAXIS,IMASK
COMMON/DATA4/XMIN , XMAX, ZMINZMAX , YMIN,YIAX
COMMON/DATAS/NXPLNZPL,IPLPXIPLPZXSCAIO ,YSCALO ,ZSCALO
GOTO (SiAS,25,40,SS,65S70,80,85), IDMENU

5 WRITE(i,iOBS)
SOSFORMAT ( "****$**$****$ **$$l$****$**S **$ **I*$I **%$*$********z**rSI

C ,/,'*$$* SPECIFY THE FREQUENCY OF PLOTING ON THE X-AXIS *S0** 0
C ./,"**** IF IPLX 2. THEN ONE LINE EVERY TWO POINTS ON 00""-
C ,/,"*,* THE X-AXiS IS PLOTED. IPLX -)
READ(i,*) IPLX

10 WRITE(ilOiG)
iOl 0 FORMAT( "$S$ S S$SSSSSSS$SSSSSSSSSS"=

ia..

C ,/"il* SPECIFY THE FREQUENCY OF PLOTING ON THE Z-AXIS *,**".
C ,**t* IF IPLZ 2, THEN ONE LINE EVERY TWO POINTS ON 00"- "
C ,l,**n THE Z-AXIS iS PLOTED IPLZ
READ(i,$} iPLZ
GO TO 2000

iS WRITE(t,1OS)
' 0IS FORMAT( "IlIIS I IIIIIISSIIISlIISIIIII I .

C ,.'** SPECIFY THE NIJMER OF DATA POINTS FOR THE *t".
C /,"**** X(NXPL) ARRAY. NXPL
READ(i,$) NXPL

20 WRTTE(,1020)
. 20 FORMAT( "**I *I*$****$I********I***$*************$**$****g****$$1"IC2

C ,/,"**.* SPECIFY THE NUMBER OF DATA POINTS POR THE *l*X"
c ,!,"*** Z(NZPL) ARRAY. NZPL ""
READ(i,*) NZPL
GO TO 2000

2S WRlTE(iti20
1025 " ''" " '

C ,,)"*. SPECIFY THE RELATIVE VERTICAL POSITION OF THE ***"

*,!"*$ ORIGIN FOR THE AXIS. IF DELTA 0.0, THE ORIGIN****"
C " IS CENTERED ON THE LEFT SIDE DELTA
READ(i,$) DEI TA

30 WRITE(,i030)
£030 FORMAT( "$*********S*******$**$*E****S********$***$$ **$*t* **$*" ,,;..

C ,I"*$* SPECIFY THE ROTATION ANGLE AROUND THE X-AXIS. )K**"
C ,I,"*$$ TRE ROTATION IS DEFINED COUNTER-CLOCKWISE AS **"
C ,I,"1I$% THE X-AXIS IS POINTED TOWARDS YOU THPIA = ")
READ(i,l) THETA

35S WRITE(i.1035)
9D33 FORMATt $$**$U***W***** $***** $********** $**E* SS** $**** .....

C ,I"SS SPECIFY THE ROTATION ANGLE AROUND THE Y-AXIS. *0*." -
C "%**$ THE ROTATION IS DEFINED COUNTER-CLOCKWISE AS *'-"
C ,I,"***~ THE Y-AXIS IS POINTED TOWARDS YOU PHI
READ(i,$) PHI
GO TO 2000

40 WRITE(t,i040)
1040 FORMAT ;

C ,/ SPECIFY THE SCALING IN THE X-DIRECTION f ",,1

17 %
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* S' 4 M,....' -W. .

C ,/,'**$$ XSCALO =
READ(t) XSCALO

45 WRITE(i,1045)
£045 FORMAT ( **$$$$$$$$$$$$*$$$$$$**$$$$**$8$$**$***$$$**E*$$$*** $$$$* '

C ,/ "$** SPECIFY THE SCALING IN THE Y-DIRECTION. 00"
(S / $ YSCALO =
READ(1,*) YSCALO

50 NRITE(i,iO50) ".-
i05 FORMAT ( "$I$1$$$$$I$*$$*i* i$$II$I$$i$I* $$I$*iiii$I"*"":**'

C ?/?$$*S SPECIFY THE SCALING IN THE Z-DIRECTION.
C ,/,'$$ ZSCALO =
READ(i,*) ZSCALO
GO TO 2000

SS WRITE(i,105S)
1055 FORMAT( $$$$**$$$$$**$$*$$*g**$$**$*:** $$*$*$$$**s* $$$*555** $$** -+

C ,I,'$$$$ DO YOU WANT A PERIMETER DRAWN ON YOUR PLOTTED *$$$"
C /"**0 FIGURE ? TYPE 0 FOR NO OR i FOR YES. IPERIM
READ(i,*) IPERIM
IF(IPERIM.LE.0) GO TO 6S

60 WRITE(i,:i60)
£060 FORMAT("-

C ,/,*$$$ SPECIFY THE FREQUENCY FOR DRAWING VERTICAL LINES**"
C ,/,'$$$ ON THE PERIMETER. IF IPLPX=O ONLY VERTICAL L.INES*** m

C ,/,"$I$$ AT THE CORNERS WILL BE DRAWN. (X-AXIS),IPLPX =
READ(i,*) IPLPX
WRITE(i,106i)

1061 FORMAT( **$ **$$$$$$ *$$$$$$$$$$$$$$$$$I $$*$$$$$I$$$*I*$"
C ,I,**Z* SPECIFY THE FREQUENCY FOR DRAWING VERTICAL. LINES$*$"
C ,/,'*S5$ ON THE PERIMETER. IF IPLPZ=0 ONLY VERTICAL LINES****•
C ,/,U*$$$ AT THE CORNERS WILL BE DRAWN. (Z-AXIS), IPLPZ = )

READ(i,$) IPLPZ
GO TO 2000

6S WRITE(i,iObS)I 065 FORMAT ( "1155555111151111511511155 $11511115111111115111511$11"
C ,/,'**$* DO YOU WANT THE REFERENCE AXIS DRAWN ON THE J "***
C ,/,'**$$ FIGURE 1 TYPE 0 FOR NO OR i FOR YES. IAXIS
READ(I,*) IAXIS
GO TO 2000

70 WRITE(i,1070)
10 70 FORMAT ( '*$$$$$$$8$$$$$$$*$$$$$$$$$o**$$$$$$$$$** $$$** $$$** $$ $$"

C I,"**$$ DO YOU WANT ANY INFORMATION OF THE INPUT DATA * "-. -
C ,I,**$$ PLACED ON THE SAME PAGE AS THE PLOT 7 INFORM
READ(i,*) INFORM

75 WRITE(i,107S)
1075 FORMAT ( **1$*11111151*51*15111$$$$$$*1555515*$*$$$****110***5*$"

C ,],**$$ DO YOU WANT THE TITLE OF THE FIGURE PLACED ON 00*"
C ,I,+"*55 THE SAME PAGE ? TYPE O/NO.i/YES, ITITLE
READ(,*) ITITLE
GO TO 2000

80 WRITE(1,1O8O)

C ,/,'**0$ SPECIFY IF HIDDEN LINE REMOVAL IS REQUIRED. IF ***"
C ,/,**$1 IMASK = 0 THEN HIDDEN LINES ARE PLOTTED. IF ****"
C ,/,**** IMASK = £ THEN HIDDEN LINES ARE NOT PLOTTED. ***"

18 .. ,.:.
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C I***FOR IMiASK' 0 A FAST PLOT IS DRAWN4. IMASK

GO TO 2000
SS WRITE0i,1090)

41090 FRIT:~.
c .~** SPECIFY THE SIZE OF THE PAGE THAT YOU WANT TO *30-
C ./"*EUSE. IF SIZE =i THEN A FULL SIZE PAGE OF THE *U
C ,"00* PLOT DEVICE IS USED. IF SIZE =2 THEN ONLY ONE **'
c /' * HALF OF THE FACE 1S USED. SIZE ~- i.

READQi,*) SIZE
IF(SIZEA-E.C.0) SIZE~i.0

2000 CONTINUE
XSC=XSCALO/SIZE
YSC=YSCALB/SI ZE
ZSC=ZSCALO /SIZE

RETURN

* SUBROUTINE PLDTS(MASKX,2,Y,NX,NZ.IDIMIDIMEN)
* LOGICAL LPLQTX.LPLOTZ

DIMENSION XiiZZt),YiiETxi6
*EMA tAS(000),>Aii),Z(i~i).Y(iS,iS.'

COlMMON/DATAi/XMtARG,XWMAX, XINF 'INFXLINF.'(WMAX,XYMAR,ASPR
CO?*MON/DATA2)IPLX.IPLZ,TETA,PHIj DELTA.XSC,'(SC,2SC 317i
PrMMON/DATA3/IP.P .INFORM.ILTITLE'_IPERIM.IAXIS.IMASK
COMMOt4/DATAS/NXPL.NZPL .IPLPX. lPLPZ, XSCAL) '(YSCALO 75CAL0
COMMON/DATA4/XMIN,XMAX .ZtIN .ZtIAXY'MIN.YMAX
DATA SW/-i.!j PIDi8D= 017453292S2
PIR=3.14159
COSPH =COS( PIiao * PHI
COSTq COS( PID1BO * TdETA
STNPH =SIN(: PIDtSO * PHI

*SINTH =SIN( PID180 j* THETA
TMPi= XSC * CGSPH
TMP2 zZSC * SINPH
XMX =AMAXi( TttPi *TMP2 .TMPi+Tt4P2 0.
XM AMINi( TMPI ,TMP2 TMPi+TMP2 0.

*TMPi= XSC * SIfiPH *SINTH
TMP2 -ZSC *COSPH sSINTH
'(MX =AIIAXI( TMPI *TMP2 .ThPi+TMP2 0
YOMN =ANIt( TMPI TMPZ2 TIIPI+TMP2 0,

*TOM '(SC * COSTH
"M~X = AMAXi( YMX '(MX +TMPi )
YO'(N =AMINi( '(MN '(MN + TMPi ) %
XL =XMX -XMN
YL z MX - Y(MN
MF XL GT. X'WMAX OR. 'L CT YWMAX G O TO 998

* XOR zXMARG - XMN
*XMX =XMARG +XL + XARG
* SWS-SW
* 'OR zAbS(YMN)+(Y4MAX-YL)/2.+bELTA

LPLOTX = -SINPH A COSTH .T. 0.
LPLOTZ sCOSPH S COSTH GT. 0.
XSCAIE - XSC/(XMAX-XMIN)

19
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YSCALE =YSC/(YMAX-YMIN)
ZSCALE =ZSC/(ZUIAX-ZttIN)

* CALL ZMOVE( XOR . 0.0)
KPLX tIAXO( IPLX .1
WFXTX =i

* DO 450 NLINE =i,NX
IF( NLINE NE. NEXIX ) GO TO 450
NEXTX = ?tINO( NL1NE + IKPLX ,NX

*N N= NLINE
IF( LPLOTX NN N= NX + i NLINE

YY(J) =Y(NNJ)-YMIN
Z()=Z(J)-ZMIN

400 CONTINUE
NN NLINE
CALL PLOTF( iiii,XXYYZCAESCLZSAENNPH-TE,9

K * XOR,YORXMX0AKiJERTEX)
-. 450l CONTINUE

IF(IPERIM.GE.i)
* *CALL PERIM(X ,Y,Z,XX,YY.ZZ.XSCALE,YSCALE,ZSCALE,XMIN,YMINZMIN,
* 1NX,NZIPHI.THETA,XOR.YOR,XMXMASK..NN.1i)

KPLZ = MAXO( IPLZ ., )
* NEXTZ= i

DO 5SONLINE= ,NZ
IF( NLINE NE. NEXTZ )GO TO 550

*NEXTZ =MINO( NLINE + KPLZ ,NZ

N NRINE
IF( LPLOTZ )NN NZ + 1 - NLINFE
DO SOO0 I = i NX
XX(I) X(I)-XMIN

* YY() Y(I,NN4)-YttIN
ZZ(I) Z(NN)-ZMIN

SOO CONTINUE
NN =NLINE

* CALL PLOTF( OiiiiXX,YY.,ZZXSCALE,YSCALEZSCALE,NNNX,-PHI,-THETA,
XOR.YGR.XMX.MASK,0.0)

SS55 CONTINUE
IF( IPERIM.GE. i)

*CALL PERfl(X,Y,Z,XX,YY,ZZXSCALEYSCALE,ZSCAL.E,XMIN,YMIN ,ZNIN,
iNX,NZ,PHIJTHETA,XOR ..YOR .XMXMASK,NN.2)

* XCO=XWMAX-4.*XMARG
YCD=.B5*YWMiAX
ZCO=XCO

* XLIIX=2.S*XtIARG
* ~LMX=3 0*XMARG

ZLMX=2. 5*XMARG
IF(IAXIS GE.i) CALL REFAX(XC0,YCO,ZCO,XLMX)YLMX.ZLMX)
XPD=XMARC

* YPO=.93*YWMAX
CALL DATEP(XPO,YPO)
GO TO 999

998 CONTINUE
CALL LETTR(B.2,0.25,.02,26HFIGURE SIZE LIMIT EXCEEDED,.,26

20
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999 CONTINUE
* RETURN

END
SUPROUTINE PLOTF(IVXYZ,XDATA,YDATA,ZDATA,XSCALE,
*YSCALE)ZSCALE,NLINE,NPNTS,PHI,THETA,XREF,
*YREF ,XLENTH,MASK ,VERTEX)
INTEGER HIGH, DLDHI, OLDIOW

* COMNON/DATA2/IPLXO,IPLZO,THETAO,PHIO,DELTAO,XSCO,YSCO,ZSCO,SIZE
CONMON/DATA3/IPLP,INFORM,ITITLE, IPERIM,IAXIS, IMASK
COMiON/DATAS/NXPL,NZPL,IPLPX,IPLPZ,XSCALO,YSCALD ,ZSCALO
DIMENSION XDATA(i), YDATA(i), ZDATA(i),VERTEXQi6) .
EMA MASK(9000)
DATA INIT, JVXYZ, SPHI, STHETA/-i,-i,-i.0E30,-i.0E30/

* IF (NLINE.EQ.0) GO TO SSO
* IF (NL.INE.NE.i) GO TO 20

PIPI~iDO.*SQRT(SIZE)
NYPI:PIPI*20

* LIMITX=(XLENTH*PIPI)+0.S
* I=LIMITX4LIMITX
* DO 1O K=i.I

MASK(K)=INIT
iG CONTINUE

INIT=-i
* INCI=-i

20 IF(JVXYZ.EQ.IVXYZ)GO TO 70
J(VXYZ1IVXYZ
INDZ~i
INDY=i

* INDX=i
* INDV~i
* IF(IVXYZ.LT.1.000)GO TO 30

INDV=2
JVXYZ=JVXYZ-io0o

30 IFfJVXYI.LT.iBB)GO TO 40
INDX=2

* JVXYZ=JVXYz-ioa
40 IF(JVXY7,.LTiDOQ TO 5O

* iNDY=2
JVXYZ=JVX YZ-i 0

50 IF(JVXYZ.LT.i)GO TO 60
* INDZ=2
*60 jVXYZ=IVXYZ
*70 iF (PHI.EO.SPHI.AND.THETA.EO.3THETA) GO TO 90
* SPHI=SIN(.9i7453292S*PHlI
* CPHI=COS(,0i74S32925*PHI)

STHETA=SIN(.0i74S3292*Ti-fETri)
* CTHETA=COS(.0t7453292S*THETA)

Aii=CPHI
* A13!-SPHI

A21=STH4ETA*SPIiI
A22mCTHETA
A23:STPKETA*CPHil

* SPHIZPHI
21
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* STHETA=TI4ETA
80 INCI=-INCI

IF(I.NE.0)I=NPNTS+1
DO 530 K~i .NPNTS

* I=I+INCI
-. GO TO (90,103),INDX

90 X=XDATA(i)+(I-)*XSCA! E
GO TO 1M

*100 X=XDATA(I)*XSCALE
ji0 GO TO (i20 ,J30),INDY

*12G Y=YDATA(1)+(I-)*YSCA1.E

- GO TO M4

14f GO TO Q1SJ,16dLjNDZ
i50 Z=ZDATA(i)+(NLINE-i)*ZSCAL E

GO TO 17M
*160 Z=ZDATA(IJ*ZSCALE

170 XXX=Ai1*X+Ai3*Z+XREF
* xx=xxx
* IX=(XX*PIPI)+.S

YYY=A21*X + A23*Z + REF
YY=YYY+A2"3*Y

* IY=(YY*PIPI)+.S
* IF (IX.LE.O)IX~i
* IF(IX GT.LitIITX)IXLIMI'TX

IF(IY.L..T.S)IY5S
IF(IY.GTNWP)IY=NYPI
IF (K.NE.I)GO TO 250O
LCW=IX+IX

* HIGH 4.0W-i
* ~MLON=iMASK (LOW)-

MHIGH=MASK (HICH)

180 IF(MLOW-MIY9,230.220
- j90 LOCOLD=0

-200 AKHG)T

IF(Mi-OW.EQ.-i)MASK(LOW)=1Y

GO TO 240
*220 MASK(LOW)rIy

230 LGCGOLD=-i
*240 IF (INASKj 141,.241.240
*241 CALL ZMOVE(XXYY)
-G GTO 243

242 IF(LOCOLD.NE.0) CALL ZMOVE(FLOAT(IX)/PIPI.FLOATIY/P)
243 CONTI INUE

* IYREF=IY
IF(INDk.FQ1i)GO TO 530
INDEX=INCIi-6

* JFR7EX(INDEXl=XX
VERTEX( INDEX+i ,=YY

22
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VERTEX (INDEX+8 ) XXX
VERTEX (INDEX+9)=YYY
IF(NLINE.NE.i) GO TO 530
VERTEX(i)=XX
VERTEX (2 )=YY
VERTEX (9)=XXX
VERTEX( iD)=YYY
GO TO 530

250 IF(IMASK.GT.0) GO TO 255S
CALL ZDRAW(XX,YY)
GO TO 530

*255 IF(IX.NE.JX)GO TO 260
JY4IY
GO TO 280

*260 YINC=FLOAT(IY-JY)/ABS(FLOAT(iX-JX))
INCX=(IX-JX)/IABS( IX-JX)

*270 JX=JX+INCX
YJ=YJ+YINC

JY=YJ+ .5
L-OW=JX+JX
HIGH=LOW-i
MLOW=MASK (LOW)
MHIGH=MASK (HIGH)

280 IF(MIGH-MY300,300,290
290 IF(MLOW-JY)31,320,320
300 LOC=+i

IF (LOCOLD)360 ,370,.430
310 LOC=O

IF(LOCOLD)340 ,3S0 ,330
320 LDC=-i

IF(LOCOLD)510 ,450 ,440
330 IF(tHICH.LE.IYREF)CALL ZDRAW(FLOAT(JX)/PIPI7FLOAT(MHIGH)/PIPI)

GO TO 350
340 IF(MLOW.GE.IYREF)CALL ZDRAW(FLOAT(JX)/PIPI,FLOAT(MLOW)/PIPI)
350 CONTINUE

GO TO 520
360 IF(MLOW-IYREF)370,380,380
370 IF(tHIH-IYREF)400,390,390
380 CALL ZDRAW(FLOAT(JX)/PIPI .FLOAT(MLOW)/PIPI)
390 CALL ZMOVE(FLOAT(JX)/PIPIFLOAT(MHIGH)/PIPI)

GO TO 430
*400 IF(MHIGH.EQ.-i)CO TO 430

OLDHI=HIGH-2*INCX
IF(MASK (OLDHI)-JY)420 ,420,Ala

410 CALL ZMOVE(FLOAT(JX)/PIPI,FL0AT(JY)/PIPI)
GO TO 430

*420 IP=IX-INCX
* ID=MASK(OLDHI)
* CALL ZMOVE(FLOAT(IP)/PIPIFLOAT(ID)/PIPI)
* 430 MASK(HIGN)=JY

IF(MLOW.EQ.-iDMASK(LOW)=JY
CALL ZDRAU(FLOAT(JX)/PIPI,FLOAT(JY)/PIPI)

GO TO 520
23



44(O IF , I'O - 7 YREF)47 .40 453

.0141 CAL.L ZDRAV(F,-C4T(.'/PIP! LAT t'iHIGH)/PIPI i
47' CALL- OEFOTJ./iILAJLJ.)~~1

48b OLDLOW=DW-?*IdCy
iF;.MASf (Q~rD..O)-JY)49~ 0 .500S

c..:MOV E(FKO^T IPIP:PIFl-GAT(D/PlPi)

CA L -PPA41(FLOAT(.T'),PIP!,LAT(JY) PP.
Sc C :'rR EF 717

OCO-D:LO-C
IF(J;DZX P0 TO 21'

!-I IFM &K ) 531 Si.32
13i CAL.L Z OE (X. X f

CC TO S35
!3CA'U_ ZM E(F GAT(J>)IP-1 OTJ~P~

13 5~IFTNDV.;Q I G 41 0

- VFRTEX(.7NJDEX)=XX
* VFRTEX(UNLEX+i)=YY

,)ER EX (ID, i E+B =XXX
;FRTEX ( N~DEX+?.1 yyy
1 I 1LIE #41E. ) GO T 514~

-V.7 VRTE(3)=XX

54 T=I-l

S50 lN-iT=0

* S6iR7GUT-Nc Y ?E17XY7 SYZ -3A

* CrM~oN/DATA/~x~t .N2P * LP.( Irs. PL . X91~L ~.

* ~~DI ENSIDt V(Y(22.

LIP1t-PX CGT.0. 6,0 TO 2
* :P FX=Ny.-i
* LPZ=NZ-t
*2 27TO (4,ii;.IDIM~S

* ZZ(J)Z'3)-ZMIN
* 24
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5 CONT INUE
* DO 10 J=iNZ,IPLPZ

IDIREC=-IDIREC
XV(1)=XX(J)
XV(2)=XV( 1)
YV(I)=0.fl
YV(2)=D.0

IF(IDIREC.EQ.+i) YV(2)=Y(i.,J)-YMIN
ZV(I)2ZZ(J)
ZV(2)=ZV( i)0

10 CALL PLOTF(fCiii,XV,YVZV,XSCALErYSCALEZSCALE,NN,2)-PHI.
*-ThETA,XOR,Y0R,XX ',ASK,..C.)
r. PLOTF0111i,XX,YY,ZZ,XSCALE,YSCALE,ZSCALE,NNNZ,-PHI,

Z7 Z(1) 7(.47)-'7 Z t,
1; CONTIL~t

DO 20 1 .N"(Tj~pi

1HI~REC.E.-i Vi~7~)'7
lF(iML'4f.EQ irj) tY NrT

C 17A:, L PL.OT (11111 XV, YV, ZYXS,~- ~YSA .E Z(;CCALF, N 2.4-

T .A. 7

ZY(J)='7.0

* !90 3e J~i.NZ,iP.PZ
lDlPFC=-IFIPEC

JJ=NZ+i-J
XV(I)XX(J)

YvW=)-.0

IF(IDlREC.EQ.-l) YV(2)=Y(NyX,TJ)-Yt4TN

* ZV(i)=ZZ(J)

30 CALL PLOTF(0iii,X 1,YV,ZVXSCAL-EYSCA EZSCALE,NN.2,-PHT

25
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* ('ALCL -FLOF0iliiX.XYY,ZZLXS(PALE.YSCALE,~CL.NN.P
I -Tr4FTA XOR YOR .XM,, MASY. 0 0

3q; rJIN T I rU:

I IDPEC=-l 7REC

YV(i)=DO
* YV(2)=YY(t)

* ZV(i)='ZZ(T)
* ZY(2)=ZVOi)

4 f- CALL PL0TF(Oii1,X'J 1YV,Z V,XSCAL-EYSCA-E,7SCAE.J ,-PNI
*-THETAXORYORXMXMASK,0.0)
CALL PLOTF(Oii,XX,YY.ZZ,XSCALEYSCAL-E.ZSCALE iNNNX.-PRI,
*-THETAXOR,.YOR,Xt1X.HASX00

41 CONTINUE
100 RETUR~N

END
BLOCK DATA
C(ThMQN/DATAi/XM1ARC ,XWMIAX.XINFYINF,XLINFYWMIAX,.XYMiAR ASPR

* COMMON./DATA2 /IP X .,IPL7, THETA.PHi ,DELTA.,XSC.YSC.Z8C.S17E
* COMMON/DATA3/IPLP,INFORM1.ITITLEII2ERIM.IAXIS1TMA SK,

COM.IGN/&DATA4/XtiI.N,XMAX, ZMIN,ZMAXYMIN,YMAX *

CCr MON/DATAS/NXPL .NZ"PL IPLPX,IPLPZ,XSCALO ,YSCA-O ,ZSCALO
COMM0N/DATA?/NHEDX,HEDX(5-) .NHEDZ4 EDZ(5), NHEDY,M4EDYS9

*COIMMON/DATA8/NTITLi,TITLE1C23),NTITL2.,TITLE2(i5,.NTITL3,TITLE3(iS)
*DATA HEDX,4H 4H .4H .4H 4H

DATA HEDY/4H .4H .4, 4H .4H
*DATA HED7/4H 4.48 .4H .4H .4

DrITA TITLEt/41FICU,4HRE/
DATA TTTLE2 /4H .4H .4H 4H 414 A 4H

- 48 .4H 4H .4H ,4H .41 .4H .4H /

*DATA T ITL.E3 /48 ,4H 4H .4H ,4H .4H AH
*CO8 4H 4HA .4H .4H .4H -4H
* END

SUB~ROUTINE PLTIF(XVMIN.XVMAX,YVMIW4,YVMAX)
% C0MMON/DATAi/XMAFG&,XWMAXXtN ,YINF,Xj--NFYWMAX-,XYMAR ASPR

(ONON/DATA2/PXIPL,TETA.?8I,DELTA,XSC.YSC.ZSC,SIZF
COfMN/ATA/IPLP,INF0RM,ITITLE~iPERIM,IAXIS,IMASK

* CkOMMl0N/DATA4/XMi.N.XMAX.ZMINZMAX,YMIN,YMAX
COtMO/DATAS/NXPL.v2PL,IPLPX,IPLP2,XSCA-LO,YSCALO,Z.SCALO
COMMON/DATA7/NHEDX.HEDX(S) .NNEDZ.HEDi'(S) .NHFDYMEDY'S)

- DATA ANG/2HNOAYE/2HYE/
* YSP=0.03*YVMiAX
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:0

DXi=. 10*XVMAX
DX2=. 12S*XVMAX
DX3=.07*XYMAX
XC=XVMIN
YD=YVtIIN

XOR=XINF
YOR=YINF

X = XOR
Y =YLIR
CALL LETTR(X,Y,7HX MIN =,0.0,7)

* p=Y-YsP
CALL LETTR(X,Y,7HX MAX =,0.g.7)

* CALL LETTR(X,Y,7HZ MIN =,0.0,7)
Y:Y-YSP
CALL LETTR(X,Y,74Z MAX =,0.0,7)

* Y=Y-YsP

CALL LETTR(X,Y,7HY MIN = .0.0,7)

CALL LETTR(X,Y,7HY MAX =)0.0,7)

X=X+DX i
Y--YOR

* CALL NUMBR(XY,XMIN,0.0,2)

*CAL.L NUIBR(X,Y,XMAX,0 .0,2)
Y=Y-Y5p
CALL NUMBR(Xy,ZMIN,o.0,2)
Y=Y-YsP

* CALL NUIMBRX,Y.ZMAX,0.0,2)
* Y=Y-YSP

CA!-L NUMBR(X,Y.YMIN,0.0,2)
Y=Y-'YsP
roCLL NUME4R(X ,Y,YMAX,0.0,2)

Xi=.33*XVMAX
Yi=YVMAX

CALL BGXlN(XG,YOXi,YiQ.O0.0)
XDR=XI.+XMARG
XXOR
Y:YOR

CALL [.FTTR(X,Y.7H1THETA fi7
Y=,Y-Ysp0

*CALL IETTR(X,Ya7H PHI =,0,0,7)
Y=Y-YSP

* CALL i.ETTR(XY~,7H SIZE =,00,7) -

Y=Y-YSP
SCAlL LFTTP(X,Y,7H XSc =.o 0,7)

Y:Y-ISP

CALL LETTR(X.,Y,7H YSC =,0.0,7)

CAIL IETTR(X,Y,7H ZSC =,0.0,)
X=X+DX2
Y -YGR

CAl-L NUME4R(X,Y,THETA,0.0,i)
Y=Y-YSP

- 27



CALL HUMDR(X,Y,PHI,0.0,i)

CALL NUMBR(X,Y,SIZE,0.0,1)
Y=Y-YSP

XSCO=XSC*SIZE
YSCD=YSC*SIZE
ZSCO=ZSC*SIZE
CALL NUNDR(X,Y.XSCO,0.0,i)

* Y=Y-YSP
CALL NUMBR(X1Y,YSCO,0.0,i)

Y=Y-YSP
CALL NUMBR(X,Y,ZSCO,0.0,i)

* X2=Xi+.25*XVMAX
YJ=YVMAX

CALL BOXIN(Xi,YD,X2,Yi.0.D,O.0)
XOR=X2+XMARG
YOR=YOR-. Qi*YVMAX
YSP0. 04*YVNAX

so CALL ZALPH(38,38H DO YOU WANT NEW TITLES FOR THE AXES
CALL ZKYBD (1,4, NANSW. ANSW)
IF(ANSW.EQ.ANO) GO To i~o
IF(ANSW.NE.AYE) GO 70 5SO
CALL ZALPH(3S,3SH TITLE FOR THE Y-AXIS (20 Chars.)
CALL ZKYBD(1 ,20,NHEDY,HEDY)
CALL ZALPH(3S,3SH TITLE FOR THE X-AXIS (20 Chars.)
CALL ZKYBD(l,20,hHEDX,HEDX)
CALL ZALPH(3S,3SH TITLE FOR THE Z-AXIS (20 Chars.)
CALL ZKYBDQ1,20 ,NNEDZ,NEDZ)

10 FORMAT(A2)
* 20 FORMAT(2OA4)

100 X =XOR
Y =YOR
CALL LETTR(X,Y?4HY = 0.0,,4)
Y=Y-YSP

*CALL LETTR( X,Y,4HX ~0.0,4
Y=Y-YSP
CALL LETTR(X,Y,4HZ 0.0,4)
Y=Y-i.5*YsP

*CALL LETTR(X,Y,2iH PLT3T, Ver. 3D:04:84 ,0.0,21)
X=X+DX3

* Y=YOR
CALL LETTR(X,Y,HEDY(i),O.C,NHEDY)

* Y=Y-YSP
* CALL LETTR( X,Y,HEDX(i),0.O,NHEDX)
* Y=Y-YSP

CALL LETTR( X,Y,HEDZ(1),G.O,NHEDZ)0
* XO=X2
* X3=XVMAX

* ~CALL BOXIN(X2,YO,X3,Yi,O.O,0.O) :*

RETURN
END0

* SUBROUTINE DATEP(XD,YD)
* DIMENSION IDATE(iS5

28
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CALL FTIME(IATE)
CALL LETTR(X0,Y6i,IDATE(6),.0L20)
RETURN
END
SUB~ROUTINE REFAX(XC,YC,ZC,XMAX ,YMAX,ZMAX)
COMMON/DATAi/ XlARG.XWAX,XINFf YINF ?XLINF ,YWMAX ,XYMAR ,ASPR
COIMQN/DATA2L/IPLX,IPLZ,THETA,PHI,DELTA.XSC,YSC,ZSC,SIZE
DATA RD15S7.295779Si3082/
DATA HTO/.01/.WTHO/0.O0i/
TP.ETAR=THETA/RD .

* PHIR=PHI/RD
-. RT=HTO

WHT=WHTO
SINPH =SIN( PHIR)
CCOSPH =COS( PPIR)
SINTH =SIN( TbETAR

*COSTH =COS( THETAR)
XLiX=Xt1AX
YL.MX=YMAX
ZLfiX=ZIAX
SX=XLMX*XSC/A'S( XSC)
SY=YL1IX*Y3C/AEFS(yLC)

* 37-ZLMX*ZSC/ABS(ZSC)
XAXX = SX * C'JSP-t

*YAXX =SX $ STNPH O IiNTH
*XAXV = 0.
*YAXY =SY S CQSTH

XAXZ =SZ * SrNPH
YAWZ =-S! COSPH *SINTH

y =YC
C6LL ZMO'JE( X ,y)
X X +XAXX
Y Y + YAXX

*CALZDRAW X Y

* ~=y-2sHT

* CAL LETTR(XY,iHX,.0,i1)

*CALL ZMOVE( X ,Y)
X = Y +XAXY
Y -~Y -t AXY
CALL7DMAW( X Y)

* X-X+HT
Y:=v-HT

% CALL LETTP(X,Y..iHf.0.[I,,)

*y y=YC
*CALL ZMOVE( X Y

X = X + XAXZ
Y = Y + YAXZ

*CALL ZDRAW( X Y)

* X=X+HT
29



Y=Y-2. *HT
CALL LETTR(XY,tHZ,0.0,i)

CA~LL ZMOVE( X , Yi
RETURN

* END
* SUBROUTINE BOXIN(XD.YO,XMAX,YMAX,XYMAR.,ASPR)

XMAR=ASPR*XYMAR
YMARrXYIAR
Xi=XQ:XMAR

X2=Xt4AX-XMAR
Y2=YMAX-YMAR
CALL ZMOVEeXi,YI)

CALL ZDRAW(X2,YYI

CALL ZDRAW(XLYi)
RETURN
END
SUBROUTINE TIrTLE(XTMIN,XTMAX,YTMIN ,YTMAX)
COMNON/DATAi/XMARC,XWMAX .XINF, YINFXLINF ,Y4MAX,XYMAR .ASPR

* COMMON/DATA2/IPLX,IPLZTWETA,PHI,DELTA,XSC,YSC,ZSC,SIZE
COMMON/DATA4/XIN.XN'AX .ZNlthZMAXIYMIN,YMAX
CONMON/DATAB/NTITLi,TITLEi(2"),NTITL2,TITLE,2(iS) ,NTITL3,TITLE3(iS)
DATA AND/2HN0/AYE/2HYE/

YSP=O.S*YTMAX
to CALL ZALPH(31.3iH DO YOU WANT NEW FIGURE TITLE

CALL ZKYBD(1,4 'NANSWASW)
IF(ANSW.Eg.ANO) GO TO t00
IF(ANSW.NE.AYE) CO TO 10
CALL ZALPH(31,31HTYPE THE iST LINE (60 Chars.)
CALL ZKYBD(L.60 ,NTITL2,TITLE2)
C'ALL ZALPH(31,3tHTYPE THE 2ND LINE (60 Chars.)
CALL ZKYE4BD(i,60,NTITL3,TITLE3)

Qoo XO=XTMIN
YD=YTMIN
XOR =X 0+XMAR C
YOR=YTMAX-XMARC
X=XOR
Y=YOR

CALL LETTR(X,Y,TITLE2(i),0.D.NTITL.2)
Y=Y-YSP

CALL L-ETTR(X,,Y,TITLE3(i) ,0.0,NTITL3)

END .

SUBROUTINE DEVON
DIMENSION SUBR(3

CALL 78EGN
30
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CALL ZAINT(1, IERROR)
IF(IERROR.EQ.0) GO TO 100
CALL ERRORS(1,IERROR,6HZAINT

C GOTO999
100 CALL ZI(INT(i,IERROR)

IF(IERROR.EQ.0) GO TO 200
CALL ERRORS(1)IERROR,6HZ(INT)

C G 0TO999
200 CALL ZBINT(1,IERROR)

* IF(IERROR.EQ.0) GO TO 400
CALL ERRORS(i,IERROR,6HZBINT

C GOTO999
* 406 ICOTR=0

CALL ZDINT(LU,ICOTR,IERROR)
IF(IERROR.EQ.0) GO TO 600
CALL ERRORS(1,IERROR,6HZDINT)

C GOTO999
600 CONTINUE
999 RETURN

END
SUBROUTINE ERRORS(LU,IERROR ,SUBR)
DIMENSION SUBR(3)
CALL ZMCUR
WRITE(LU,iO0) IERROR,SUBR

100 FORMAT(((((( Error ".5' occured in subroutine",3A4,")))))U)
RETURN
END
SUBROUTINE VIEWP(XWMAXYWMAXSIZE,IERROR)
DIMENSION AR(2).VIEW(4)
CALL ZIWS(254,0,2,IDUM,AR,IERROR)

XSIZE~i.0
YSIZE=AR(2)

CALL ZASPW(SIZE.,YSIZE)
WXMIN=0.0
WXMAX=XWMAX
WYMIN=0 .00
WYMAXzYUMAX

CALL ZWIND(bWXMIN,WXMAX,WYMIN,WYMAX)
CALL ZIWS(45I,0,4,IDUfi.VIEW,IERRGR)
VMINX=. 05$VIEW(2)/SIZE
VMAXX= .95*VIEW(2)/SIZE

* VMINY=.05*VIEW(4)/SIZE
VtAXY=.95*VIEW(4)/SiZE

CAIL ZVIEW(VMINX ,VMAXX ,VMINY,VMAXY)
* XCSIZ= . 0iS*(WXMAX-WJXMIN)/SIZE

YCSIZz . 02S$(W'YMAX-WYMIN)/SIZE
CALL ZCSIZ(XCSIZ,YCSIZ)
RFTURN
END
SUBROUTINE VPMAX(VIEi
DIMENSION AR(2),VIEW(4) -
CALL ZIWS(4S1,O,4,IDUM,VIEW,IERROR)
CALL ZIIWS(254,0,.2,IDUM,AR,IERROR)

XNEW~i.O
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YNEd=i1 .0
IF(AR(2).LE.i.0) YNEW=fAR(2)
IF(AR(2).GT.i.0) XNEW=i./AR(2)
CALL ZVIEW(Q.0,XNEW,0.0,YNEW)
RETURN
END
SUBROUTINE DEVOF
CALL ZCOLR (0)
CALL ZAEND
CALL ZBEND
CALL ZKEND
CALL ZDEND
CALL ZLEND
CALL ZEND
RETURN
END
SUBROUTINE LETTR (XY,IAR,ANG,NC)

* DIMENSION IAR(i),VIE'Wd4)
*CALL ZMOVE(X,Y)

CALL VPMAX(VIEW)
CALL ZTEXT(NCIAR)
CALL ZVIEW(VIEW(i)1,VIEW(2),VIEW(3),VIEW(4))
RETUJRN
END
SUBROUTINE NUMBR(X,Y,FPN,THETA,IFMT)
DIMENSION JFMT(S),ISYM(3)
GO TO (10,20,30h IFMT

H 1 ENCODE015 ,1S',.SYM) FPN
GO TO 100

20 ENCODE(i5,2S,lSYM) FPN
GO TO 106

30 ENCODEii0.35,1SYM) FPN
160 CALL LETTR(X,Y.ISYM,THETAi)
iS FCRMAT(FS.j,
2 r FORMAT(iPEi2 .4)
35 FORMAT(S.6)

PETURN
END
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FTH7X. 0
$FILES Vi1

PROGRAM PLT3P(S). C.A.KERAMIDAS 3P:04:2S:84
COMMON/BLKi/MASK(9000).XPL(151) .ZPL(i~i),YPL(i~tii)
CONHON/DATAi/XMARG,XWMtAX,XINFYINF,XLINF,YWMAX,XYMAR ,ASPR
COMtON/DATA2/IPLX,.IPLZ,THETA,PHI .DELTA,XSC.,Y5C,ZSC,SIZ,-
CtJMMON/DATA3/IPLP ,INFORM ,ITITLE,IPERIMi,IAXIS,IMASK
CONMION/D4TA4/XIIN ,XtfAX ZitIN ,ZMAX , TIN, ThAX
COMMON/DATAS/NXPL.NZPL,IPLPXIPLPZ,XSCALC ',YSCAL0 ,ZSCALD
COMMON/DATAb/INSlN IFAST IPLOT .IPMENU .IPEM)(2)
COMION/DATA7//NiEDXHEDX(S) ,NHEDZ,HE.DZ(5) ,NHEDY,HEDY(S)
COMMON/DATAB/NTITLi,.TITLEi(2) .NTITL2.TIILE2I(1S) NTITL3.TITLF3(15)
DIMENSION VIEW(4)
YO=a 0

CALL DEVON
CALL VIEbWP(XbMAX,YWMAXSIZEIERROR)
CALL ZIWS(4Si,64.DUMVE,IERROR)
IF(IERROR.EO.0) GO TO 30S
CALL ERRL&\S(iIERROR~i&HZIWS. 452
GO TO 999

30S IF(INFORM.LE.0) GO TO 310
Yi=D . *YWMAX

YPMAX=.2*VIEW(4)
CALL PLTlF(X0,XWMAXYi.YWMAX)

310 IF(ITITLELE.0) GO TO 315
Y2=0 .08*YWtiAX

CALL TITLE(XO,XWttAX,Y0,Y2
Y0=. O8*VIEW(4)

31!; CONTINUE ~-
CALL ZIWS(4S1,O,4,IDUM,VIEWIERROR)
IF(IERROR.Eg.0) Ga TO 400
CALL FRRORS(1,IERROR..OHZIWS. 451
GO TO 999

400 XV0=VIEWQi)
YVO=VIEW(3i+YB

XVtiAX=VIEW (2)
YVMAX=VIEW(4 )-YP14AX(

400 CALL ZVIEW(XVOXVMtAX,YVQ,YVMAX)
CALL ADISP
CALL ZALPN (40,40H *****PLOTTING ......
CALL ZCOLR(i)

CALL BOXIN(.0.D,XWMAX,YWMAX,0.0,0.0)
CALL ZCDLR(IPEN(2))
CALL PLOTS(MASK,XPL,ZPL,YPL,NXPL,NZPL,i,NXPL)
CALL ZMCUR

500 CONTINUE
999 CONTINUE

CALL DEVOF
CALL SECRT (Z991)
END
SUBROUTINE ADISP
INTEGER *ILIST(7), STRING(2), IERR
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DATA STRING /i555l0IBiS12B/'
C

CALL ZALPH (4.STRING)

* RETURN
END
SUBROUTINE PLOTS(MASK ,X ,I,YNX,NZ,IDIM,IDIMEN)
LOCICAL LPLOTX,LPLOTZ
DTtENSION XX(i~i) ,ZZ(15i) ,YY(i~i ) VERTEX(1.6)

COMMON/DATAi ' XMARG,XWMAXXINF,YINF,XL'INF,Y4;MAXXYMARASPR
COMMON/DATA2I/IPLXIPLZ,THETA,PiI,DELTA.XSCYSC,Z-7C..SI7Ec
COMMON/DATA3/IPLP .INFORM,ITITLE,IPERIM,IAXIS,IMASK
COMMON!DATAS/NXPL ,NZPL , IPLPXIPLPZXSCALO(),YSCALO .ZSCAL0

3 DATA SW/-i. /

PIDiBO:. 0t7453.29252
PIR=3.j4i59

*COSPH =COS( PIDiBO * PHI
COSTH = COS( PIDi80 * IHETA )

SNH= SIN( PIDiSO * PHI
SINTH =SIN( PIDi88 * THETA )
TMPI XSC * COSPH
TMP2 =ZSC * S ' IP H
XMX AMAMi TMPi TM;12 ,TMPi+TMP2 , . )
XMN =AfMINi( TM1Pi, TtIP2 TMPi+TMP2 0.)
TMPi= XSC * SINPH *SINTH
TM1P2 =-ZSC *COSPH *SINTH
YMX =AtIAXI TMPi TMP2 ,TMPi+TMP2 0. )
YMN =AMINI( IMPi TMP2 TP M2 9

TMi=YSC *COSTH TP+M2 9
Y MX MNi YMX + TMPi

XOR =XMARG - XMN
XMX rXMARG + XL+ XMARG
S'.h-SW4
YOR =ABS(YMN)+(YWMAX-YL)/2.+DELTA
LPLOTX =-SINPH * COSTH GT. 0.
LPLOTZ =COSPH * COSTH GT. 0.
XSCALE = XSC/(XMAX-XMIN)
Y SCALE =YSC/(YMAX-YMIN)
ZSCALE = ZSC/(ZMAX-ZhlN)
CALL ZMOVE( XGR ,0.0)
KPLX MAXO( IPLX a
N(EXTX i
DO 450 NLINE = iNX

*IF( NLINE NE. NEXTX ) GO TO 450
NFXTX = MINO( NLINE +KPLX NX
NN = NLINE
IF( LPLOTX )NN :NX + i NLINE
DO 400 ;=i NZ
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- XX(J) =X(NN)-XMIN
* YY(J) =Y(NN,J)-YMIN
* 770) =Z(J)-ZMIN

400 CONTINUE
*N N= NLINE
*CALL PLOTF( iiiiXX,YY,ZZXSCALE,YSCALE,,ZSCALENN,.NZ,-PHI)-THETA,

* XOR,YOR,XMX,MASKVERTEX)
4SO CONTINUE

IF(IPERII. GEli)
*CALL PERIM(XY,ZXX,YYZZ,XSCALE,YSCALE..ZSCALE,Y.MIN,YMIN,ZMIN,
iNX,NZ.PHI,THETA,XOR,YOR.XMX,MASK.NNAi)9

*KPLZ= MAW0 IPLZ i)
* NEXTZ= i
*DO S50NLINE = I,NZ
* IF( NLINE NE. NEXTZ )GO TO 550

NEXTZ = MINO( NLiNE + KPLZ , NZ
NN =NLINE
IF( LPLGTZ N N =Z + i- NLINE
DO0500 1 1 NX

- XX(i) X(I)-XMiIN
* YY(I) =Y(INN)-YNIN

ZZ(I) =7(NN)-ZMIN
500 CONTINUE

* NN = NLINE
* CALL PLOTF( Oiii,XX,YY,ZZ,XSCALEYSCALE,ZSCALE,NN,NX,-PHI,-THETA,

* * XOR.YORXX,4ASK,.O)
SS6 CONTINUE

!F(IPERIM.GE~i)
* *CALL PERIM(X,Y,Z,XX ,YY,Z Z,XSCALE,YSCALE,ZSCALE ,XMIN),YMIN,ZIIN.

iNXNZPHI,THETAXOR,YORXIX,1ASK,NN,2)
XCO=XWMAX-4. *XMARG
YC0=.8StlIMAX
ZCO=xCC
XLMX=2.S*XMARQ
YIX=3. 0*XMARG
ZLMX=2. 5*XARWG

CALL ZCOLR(i)
*TF(IAXIS.GE.i) CALL REFAX(XC0,YC0,ZCOXLMX,YLMX,ZLMX)

XPO=XMARG
YPG=. 95*YbNAX

* CALL DATEP(XPO.YPOJ)
GO TO 999

998 CONTINUE
CALL LETTP(0.1,0.25..02,26H;ICURE SIZE LIMIT EXCEEDED,O.,26

* 99 CONTINUE
RETURN
END
StIPEROUJTINF PLOTF(IVXYZXDATA,YDATA,ZDATA,XSCALE,
*YSCALE. ZSCALE,NLINE,NPNTSPHI .T$ETA,XREF,
tYPEF ,XLENTH,MASK ,VERTEX)
INTEGER HIGH, QLDHI, ELDLOW .-

COMMON/DATA2/IPLXD,I-PLZO,THETAO,PHiDQ,DELTAO,XSCO,YSCO,ZSCO,SIZE
COMMN/DATA3/IPLP ,INFORM, ITITLE, IPERIM, JAXIS, IMASK
COMMON/DATAS/NXPL,NZPL,IPLPX .IPLPZ,XSCALD ,YSCALO ,ZSCALO
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DIMIENSION XDATA(1), YDATA(1), ZDATA(i),VERTEX(i6)
EllA MASK(9000)
DATA INIT, JVXYZ, SPHI, STHETA/-i,-i,-i.0E30,-1.OE30/-
IF (NLINE.EQ.0) GO TO 550 .
IF (NLINE.NE.i) GO TO 20
PIPI~i00.*SQRT(SIZE) *.

NYPI=PIPI*20

I=LIMITX+LIIIITX
DO 10 K1i,I ,.

* MASK(K)=INIT
tO1 CONTINUE

* INIT=-i
* INCI=-i

I=0
'0 IF(JVXYZ.EQ.IVXYZ)GO TO 70

JVXYZ=IVXYZ
INDZ=i

* INDY=i
* INDX=i
* INDV=i

IF(3'JXYZ.LT.iCOG)GO TO 30
INDV=2
JVXYZ:JVXYZ-i0

*30 IF(JVXYZ.LT.i00)GO TO 40
* INDX=2

Jvxyz=JvxYz-ioo
40 IF(JVXYZ.LT.10)GO TO SO

- INDY=2
JVXYZ=JVXYZ-i0

SO5 IF(JVXYZ.LT.i)GO TO 60
INDZ=2

60JVXYZ=IVXYZ
7IF (PHI.EQ.SPHI.AND.THETA.EQ.STHETA) GO TO 80
SPHI=SIN( .0i7453292S*PHI)
CPHI=COS( .0174532925*PHI)

* STHETA=SIN( .0174S32925*THETA)
CTHETA=COS( . 074S32925*THETA)
Aii=CPHI
AJ 3=-SPHI0

* A21=STHETA*SPHI
* A22THETA
* A23=STHETA*CPliI
* SPHI=PHI
* STHETfA=THETA

80 INCI=-INCI
* IF(I.NE.0)I=NPNTS+i
- DO 530 K=i,NPNTS
* I=I+INCI

GO TO (9g,iQO),INDX
90 X=XDATA(i)+(I-1)*XSCALE

GO TO 110 's
-. H10 X=XDATA(I)*XSCALE

110 GO TO (12O,i3O),INDY
36
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* 120 Y=YDATA(I)+(I-i)*YSCALE
GO TO 140

* 10 Y=YDATA(I)*YSCALE
140 GO TO Q150,i60),INDZ

* 150 Z=ZDATA(i)+(NLINE-i)*ZSCALE
GO TO 170

*160 Z:ZDATA(I)*ZSCALE
M7 XXX=Aii*X+Ai3*Z+XREF

XX=XX
IX='(XXSPIPI)+.5

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

IYp(YY*PIPI )+.S
IF (IX.LE.0)IX=i
IF(IX.GT.LIMITX)IX=LIMITX
IF(IY.LT.5)IY=5
IF(IY.GT.NYPI)IY=NYPI
IF (K.NE.i)GO TO 250
Lfl,)I4X+IX
HIGH =LOW-i
MLOW=MASK((LOW)
MHIGH=MASK (HIGH)
IF(MHIGH-IY)200 ,21i0.i8D

* i180 IF(MLOWd-IYM90.,230,220
* 190 LOCOLD=0 -

GOTO 240
200 MASK(HICH)=IY

IF(MLOW.EQ.-1)MASK(LOW)=IY
210 LOCOLD=+i

CO TO 240
20 MASK(LOW)=IY

* 231 LOCOLD=-i
* 240 IFIMASK) 241,241,4

141 CALL ZMOVE(XX,YY)
GO TO 243

*242 IF(LOCOLD.NE.0) CALL ZMOVE( FLOAT(IX)/PIPIFLOAT(IY)/PIPI)
*243 CONTINIE

JX4IX

I YREF=IY
iF(INDV.EQ.i)GO TO 530

* INDEX=INCI+6
VERTEX( INDEX)=XX
VERTEX( INDEX.~ )&YY
VFRTEX( INDEX+B)=XXX
V.ERTEX(INDEX+9):y'(Y
IF(NLINE.NE.i) aO TO 530
kJERTEX (1 )XX
k'FRTEX(2)=YY
VERTEX (9) =XXX
VE-RTEX( i0)=YYY
GO TO 530

*250 IF(IMASK.GT.0) GO TO 255
CALL ZDRAW(XX,)Y)
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25 GO TO 530
2S IF(IX.NE.3X)CO TO 260

* 3YMIY
GO TO0280

* 260 YINC:FL0AT(IY-JY)/ABS(FLOAT(IX-JX))
INCX=( IX-JX)/IABS( IX-JX)
yj~:3y

* 270 JX=IX+INCX
YJ=YJ+YINC

JY=YJ+.S
LOW=JX+JX
IGIHLOW- i

* JLON=MASK(LOW)
IiHIGH=MASK (HIGH)

280 IF(MHIGH-JY)300,300,290
290 IF(HLOW-30,320,320

* 300 LOC=+1
* IF(LOCOLD)360,370,430

310 LOC=O
* IF(LOCOLD)340,350,330

320 LOC=-i
IF(LOCOLD)5i0 ,450 ,440 -

330 IF(HHIGH.LE.IYREF)CALL ZDRAW(FLOAT(JX)/PIPI,FLOAT(MIGH)/PIPI)9
*G TO10350
* 340 IF(IILOW.GE.IYREF)CALL ZDRAW(FLOAT(JX)/PIPI,FLOAT(MLOW)/PIPI)

350 CONTINUE
GO TO 520

360 IF(MLOW-IYREF)370 ,380 ,380
370 IF(MHIGH-IYREF)400,390,390
386 CALL ZDRAW(FLOAT(JX)/PIPI,FLOAT(MLOW)/PIPI)
390 CALL ZtiVE(FLOAT(JX)/PIPI,FLOAT(iHICH)/PIPI)

GO0TO430
400 IF(MHICH.EQ.-1)CO TO 430

OLDHI=HICH-2*INCX-
* IF(MASK(OLDHI)-MY420,420,40
* 410 CALL ZtOVE(FLOAT(SX)/PIPI,FLOAT(JY)/PIPI)
*G 0TO0430

420 IP=JX-INCX
* ID=MASK(OLDHI)

CALL ZtOVE(FOAT(IP)/PIPI,LOATID/PIPI)
430 HASK(IGIH)=JY0 _

* IF(MLOW.EQ.-D)IASK(LOW)=JY
CALL ZDRAW(FLOAT(.JX)/PIPI,FLOAT(JY)/PIPI)

*G 0TO0520
* 440 IF(MIIH-IYREF)460,460,4S0

450 IF(ILOW-IYREF)470 ,470,4B0
460 CALL ZDQAU(FLOAT(IX)/PIPI,FLOAT(MHIGH)/PIPI) f
470 CALL ZMOVE(FLOAT(JX)/PIPI,FLOAT(MLOW)/PIPI)

GO TO 510
490 OLDLOW=LOW-2*INCX

IF(NASK (OLDLON)-MY490 1500,50
*490 CALL ZMOVE(FLOAT(.TX)/PIPI,FLOAT(JY)/PIPI)

CO TO 510
* 500 IP=JX-INCX

38



* ID=tIASK(OLDLOWi)
CALL ZNOVE(FLOAT(IP)/PIPI,FLOATUD)/PIPI)

5iO N4ASK(LOW')=JY
CALL ZDRAW(FLOAT(JX/PIPI,FLOAT(JY)/PIPI) "

520 IYREF=JY
LOCOLD=LOC

*IF(JX.NE.1X) GO TO 270
530 CONTINUE

IF(IMASK) 53i,531i532
53£ CALL ZIIOVE(XX,YY)

GO TO 535
5 32 CALL ZMOVE(FLOAT(JX)/PIPI,FLOATJY/PIPI)
S 35 IF(INDV.EQ.i)GG TO S40

INDEX=-INC 1+6
VERTEX ( IDEX)=XX
VERTEX( INDEX+i)=YY
VERTEX( INDEX+B)=XXX
VFRTEX (INDEX+9) =YYY
IF (NLINE.NE.i)GO TO S40
'JERTEX(3)=XX
VERTEX(4)YY
VERTEX(ii)=XXX
VERTEXQ 2)=YYY

S 40 1=1-i
RETURN

SSC5 INIT=O
RETURN
END
SUBROUTINE PERIM(X,Y,Z,XX,YY,ZZ,XSCALEYSCALE,ZSCALE ,XMIN,YMIN,

ZMINNX,NZPHI,THETA,,XOR,YORXMX.MASK.NNIDIM)
COMMtON/DATA3/IPLP ,INFORM,ITITLE ,IPERIM, IAXIS, IMASK
COMMiON/DATA5/NXP'L,NZPL,IPLPX ,IPLPZ.,XSCALOISCAL0 ,ZSCAL-1
DIMENSION XX(i),.YYQi),ZZQi)
COMMON/DATA6/INSTN, IFAST ,IPLOT, IPMENU, iPEN(2)
DIMENSION XV(2),YV(2),ZV(2)
EllA lASK(9000).X(i~iLZ(i~i),Y(i~i,i~i)
IDIREC=-i
IF(IPLPX.GT.0) GO TO 2
IPLPX=NX-i
IPLPZ=NZ-i 0

2 CO TO (4,ii),ID!M
4 DO 5 Jzi,NZ

XX(J)=XQ&)-XlI4
YY(J)?0.o
ZZ(J)=Z(3 )-ZhIN

S CONTINUE0
DO 10 J=t,NZ,IPLPZ
IDIRECm-I DIREC

* XV(i)=XX(3)
XY(2)=XY( 1)
Y'J(i)=G.o
YV(2)cD 0 0
IF(IDIREC.EQ.-i) YV(i)=Y(i,J)-YMIN
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lVQi)=ZZ(3)
- ZV(2):ZV(i)

10 CALL PLOTF(0iii,XV,YVPZY,XSCALE,YSCALE,ZSCALENN,2,-PHI,
*-THETA,,XOR,YOR,XIX7IASK,0.0)

* CALL PLOTF(Oiii,XX,YY,ZZ1 XSCALE,YSCALE,ZSCALE)NN,NZ,-PHI,
* E -THETA,XORYORXMXtKASK,.0)

60OTO 21
ii DO 15 I=i,NX

X(il)=X()-MI

* ZAZ(I):Z(NZ)-ZhIN
* iS CONTINUE

DO 20 14i,NX,IPLPX
IDIREC=-IDIREC

YV(i)=X0.0
- Y(2)=XVOO

IF(IDIREC.EQ.-i) YV(I)=Y(I,N7)-YMIN
IF(IDIREC.EO.+i. YV(63)zY(I,NZ)-YIIN

* ZV(i)=ZZ(I)
ZV(2)=ZV(1)

2C CALL PLOTF(0iii)XV,YVZV,XSCALE,YSCALE,ZSCALE,NN,2,-PHI,
*-TI4ETAXOR,YORXMX,4ASi(,0.0)
CALL PLOTF(Olii XX,YY,ZZ,XSCALE,YSCALE, ZSCALEN4,NX,-PHI,

* * -THETA,XOR,YOR,XMXMASK,0.0)
6O TO R1

21 DO 25 jiZ
* J3=NZ+i-J
* XX(J)=X(NX)-XtIN
* YY(I)=O.o
* ZZ(J)4Z(JJ)-ZNIN

2S CONTINUE
DO 30 J~i,NZ,IPLPZ
IDIREC=-IDIREC
JJ=NZ+i-J

* XV(i)=XX(J)

YV(i)..
YV(2)=D.G

* IF(IDIREC.E.-x' YV(i)=Y(NX,JJ)-YiIN
* IF(IDIREC.EQ.+i) YU(2)=Y(NX,jJ)-YMIN
* Z7'(i)=ZZ(J)

ZV(2)=ZV(i)
R~ CALL PLOTF(0iii,XV~,YV,ZV,XSCALE,YSCALE,ZSCALE.NN,2,-PHI,

* -T.IE7AXOR.YOR,X1X,MAS(,0.0)
* CALL PLOTF(Cii,XX,Yf,Z27 XSCALE,YSCALEZSCALE)NN,NZ,-PHI,

A -TriFTAXJP, OR ?XMX.,MASI<,0.0) *

*C- To'41
l i DJ 3S I=i.NX

YY(I):D.o
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3S CONTINUE
DO 40 I=i,NX,IPLPX

IDIREC=-IDIREC
XV(i)=XX(I)

YV(i)=0.U

Y(2)=ZV(i)

40 CALL PLOTF(0iii,XV,YV,ZV,XSCA.-E,YSCALE,ZSCALE,NN,2,-PHI,
*-THETA ,XCR,.YOR,XMXASKs0.0)

* CALL PLaTF(01ii,XX,YY,ZZXSCALE,YSCALE,ZSCALE),NN,NX.-PHI,
* -THETA,XORYORXIXMASK,fJ.G)-

* 41 CONTINUE
*108 RETURN
* END

SUBROUTINE PLTIV(XVMIN,XVMAX,YYMIN,YVM.AX)
* COMMON/DATAI/XMARG,XWNMAX,XINFYINF.XLINF ,YWMAX ,(YMAR ,ASPR

COMMON/DATA2/IPLX,IPLZ,THETAPHI ,DELTA,XSC,YSC,ZSC,SIZE
* COMMON/DATA3/IPLP,INFORl,ITi1TLEIPERIM,IAXS,IrASK

COMMON/DATA4/XMIN,XMAX .ZMIN,ZMAX,YMIN.,YMAX
* COMMtON/DATA5NXPLNZPL,IPLPX,IPLPZXSCAL0 SYSCALO,ZSCALO
- CNUMiON/DATAb/INSTN 1IFASTJIPLOT,IPMENU,,IPEN(2)

COMOON/DATA7/NHEDXNEDX(5) ,NHEDZ)HEDZ(5) ,NNF.DY,sEDY(5)
DATA AN4O/2HN0/AYE/2HYE/-

YSP=0. 03*YVMAX
DXt=if*XVMIAX
DX2=. i2S*XYIIAX
DY3=. 07*XVMAX

XPOXMIN
Y 0'YttIN-
XQR=XINF
YiJP:YINF

X = XOR
y = YOR

* CALL LETTR(X,Y,7HIX MlIN =,C.0,7)

- CALL LETTR(X,Y,74X MAX
Y=Y-YSP
CALL. LETTR(X,Y.7HZ MIN =,0,0,7)
Y=Y-YSp

* CALL LETTR(X,Y,7HZ MAX =.0.0,7)
pYY-YsP

* CAI.L LETTR(X,Y,7HY MIN =,C.0,7)
* Y=Y-YSP

CALL LETTR(XtY,7HY MAX =,0.0,7)
X=X+DXi '

% YPYOR
CALL NUMBR(X,YXMIN,0.0,2)

* Y=Y-YSP
* ~CALL NUMBR(X,Y,XMAX,0.0,2) ,

41

V .%



YYy-YSP
CALL tUMDR(X,Y,ZtMIN,0.0,2)
Y=Y-YSP
CALL NUMBR(X,Y,ZMAX,0.0,2)
Y=Y-Ysp

* CALL NUMBR(X,Y,YRIN,8.0,2)

CALL NUMBR(X,Y,YMAX,0.0,2)
Xi=. 33*XVMAX
YiYVMAX .

* CALL BOXIN(XO,YO,XiYl,0.O,0.0)
XOR=Xi+XNiARC
XZOR
Y:YOR

* CALL LETTR(X,Y,7HTHETA =,0.0,7)

CALL LETTR(X,Y,7H PHI =,fl.f,7)

*CALL LETTR(X ,Y,7H SIZE =,0.0,7)

Y=Y-YSp

CALL. LETTR(X1Y,7H YSC =,0.0,7)
Y=Y-YSP

CALL LETTR(X,Y,7H ZSC =,0.0,7)
X=X+DX2

CALL NUMf8R(X,Y,TNETA,8.D.1)
YmY-YSP

* CA N',MBR(X,Y,PHI,0.0,i)
* Y=Y-YSP
* CALL NUMBR(X,Y,SIZE,0.0,i)
- Y=Y-YSP

XSCO=XSC*SIZE
* YSCO=YSC*SIZE

79C0:ZSCZSIZE
* CALL NUR(XI 1 XSCO,0.0,i)
* Y=Y--YSP
* CALL NU? R(XY,YSCG,0.cj)

Y=Y-Y5p
*CALL NUMBR(X 'Y,ZSCO,0.0O,i)0

X2=Xi+.2S*XVMAX

CALL IOXIN(Xi,YO,X2,Yi,G.GO.O)
XOR=X2+XDIARG
YOR=YOR-G.Gi*YkUMAX

* YSP=0.04*fVMiAX
*X = XOR

* CALL LETTR(X,Y,4HY 0 ,.0,4)

Y=Y-Y'1
CALL LETTR( X,Y,4HX 0 ,.0,4)

* Y=Y-YsP
CALL LETTR(X,Y,4HZ 0O.0,4)
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Y=Y-i. S*YSPL. CALL LETTR(X,Y,2iH PLT3P, iVer. 3D:04:84 ?.0.,21)
* X=X+DX3

CALL LETTR(X,Y,HEDY(i),O.O,NHEDY)

* CALL LETTR( X,Y,HEDX(i),O.O,NHEDX)
* Y:Y-YSP

CALL LETTRt X,Y,HEDZ(i),O.D,N'HEDZ)
X6=X29
X3=XVNAX

* Yi=YVIIAX
* CALL BOXIN(X2,YG,X3,Yi,0.O,0.0)

RETURN
END
SUBROUTINE DATEP(XB ,YO)

* DIMENSION IDATE(15)
CALL FTIME(IDATE)
CALL LETTR(XO,YO,IDATE(6),0.0,20)
RETURN
END
SUBROUTINE REFAX(XC,YC,ZC,XMAX,YMAX,ZtAX)

- COMMDN/DATAi/XMARGXWIAX7XINF ,YINF,XLINF,,YW1AX,XYM1AR ,ASPR
COMMON/DATA2/IPLX,IPLZ,THETA,PIIDELTA,XSC,YSC,ZSC,SIZE
DATA RD/S7.295779S13082/
DATA HTQ/.Oi/,WTHQ/D.00i/ **..

THETAR=THETA/RD
PHIR=PHI/RD

WHT=HTO

SINPH = SIN( PHIR )
-COSPH = COS( PHIR )
*SINTH =SIN( THETAR )

COSTH = COS( THETAR )
XLXXMAX
YLMX=YMAX

- ZLMX=ZAX
SX=XLMXSXSC/ABS CXSC)
SY=YLHX*YSC/ABS (YSC)
SZ=ZLIIXSZSCIABS CZSC) 0
XAXX =SX * COSPH
YAXX =SX S SINPH S SINTH *

XAXY = 0.
*YAXY =SY S COSTH *

*XAXZ =SZ * SINPH
YAXZ =-SZ * COSPI4 SINTH

CALL ZKOVE( X ,Y)
X =X +XAXX
Y Y+ YAXX
CALL ZDRAW( X ,Y
X=X+HT
Y:Y-2.I*HT
* 43
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CALL LE7TR(X,Y,iHX,0.0,1i)

CALL ZMOVE( X Y
X =X +XAXY
Y =Y+ YAXY
CALL ZDRAWd( X Y
X=X+HT

CALL LETTR(XYIHY,O.0,i)

CALL ZMGVE( X , Y

X X + XAXZ

CALL ZDRAW( X ,Y 

Y=Y'-2.*HT
CALL LETTR(X,Y,,1HZ,0.0,i)

PL CALL ZMOVE( X ,Y
* RETURN
*EN4D

SUBROUTINE BOXIN(XCi,Y(LXMAX,YMAX,XYMAP,ASPR)
XMAR=ASPR*XYMAR
YMAR=XYMiAR
Xi=X8+PtAR
Yi=YO+YMAR
X2=XMAX-XfiAR
Y2YMAX-YIAR
CALL ZDOVE(XiYi)
CALL ZDRA4W(XiY2)
CALL ZDRAW(X2 Y2)
CALL ZDRAW(X2,Yi
CALL ZDRAW(Xi,Yi)
RFTURN
END
SUBROUTINE TITLEMMTIN ,XTMAX,YTMIN,YTMAX)
COMMNON/DATAi/XMARC,XWMAX ,XIr4F~ 1INFXLINFYWt4AX,XYMAR ,ASPR
COMMlON/DATA2/IPLX,IPLZ,THETA,PHI.,DELTA,XSC ,YSC,ZSCSIZE
COMNDT4XIXAMNZAMNYA
COMMON/DATAS/NTITLijTITLEi(2),NTITL2,TITLE2(i),NTITL3,TITLE3(iS)
DATA ANO/2HNO/AYE/2HYE/

YSP=O .5*YTMAX
XO=XTMIN

* YO=YTMIN
* XOR=XC+XtiARG

YOR=YTMlAX-XttARG
X=XOR

* CALL LETTR(X,Y,TITLE2(i),fJ.0,NTITL2)
* Y=Y-YSP

CALL LETTR(X.Y,TITLE3(i),9.8,NTITL3) .
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YpY-YSP
CAL.L BOXIN(X0,Yfl,XTMAXYTMAX,D.0,0.0O
RETURN
END
SOBROiJTINE DEVON
COMMON/DATAb/INSTN,IFAST ,IPLOT,IPIIENU,IPEN(2)
DIMENSION SUBR(3)
DATA SUBR/4H ,4H ,4H I
LUThi

90WIEC ,05 SPECIFY THE PEN COLOR FOR THE PLOTTER

C i.IBLCK, 2 BLUE, 3. RED, 4. GREEN
C ,,.** PEN COLOR I

READ(i,*) PN2
IF (IPEN(2).LE.0) IPEN(2)=i

ii~ i~itig

C /,*sSPECIFY THE PEN SPEED FOR THE PLOTTER, (i-3S) * '
C /,**RECOMMENDED VALUE FOR QUALITY PLOTS 5

L. 7 *4* PEN SPEED '

lF IIPEN(l) LE. 0) 1PEN(i)=S
Ck 7BECN
C ALL 2AINT(LUTIERROR)
1F(IERROR.Eg.3) 00 TO ifJO
CA!.L EPRORS(LUT.IERROR,6hZAINT

tQC CAL:- ZKINT,'iUT;IERROR)20

CAILL ERRORS(LUT,IERROR,6HZKiNT
GOTO 9W9

20CALL ZBINT(LUT,IERROR)
IF(IERROR EQ.3) GO TO 400
CALL ERR0RS(LUr,IEPROR,6HZBINT

C GOTO 999 .

400 TCOTP=C
CALL ZDINT(LUP,ICOTR,IERROR)
IF(IERROR.EQO0) GO TO 6000
C'ALL ERRORS(L(UT,IERROR,6HZDINT)
GO GTO999

600 WRITE(i , 10)
101 FORMAT (P Type (I)to continue when ready F

READ (13*) XN
C'ALL ZOESC(2050,2,O,IPENRDUM,IERROR)
IF (lERRCR.EQO0) GO TO 999
CAL.L ERRORS(LUT,.IERRGR,i0HZOESC 2050)

999 RETURN *~ :
END
SUB!ROUTINE ERRORS (LU, IERROR ,SUBR)j DIMENSION SUBR(3)
CALL ZMCUP

WRITE(LU,t080 IERRORSUBRI4



t15 FORtAT((((( Error *,IS,' occured in svbroutine,3A4,')))))m)
RETURN
END
SUBROUTINE VIEWP (XWMAX ,YWHAX ,SIZE,IERROR)
DIMENSION AR(2),VIEW(4)
CALL ZIIS(254,9,2,IDUNI,AR,IERROR)

XSIZE=I .
YSIZE=AR(21

CALL ZASPK(XSIZE,YSIZE)

UXIIAXZXWKAX

WYMiAX=YWMAX
CALL ZWIND(WXtIN,WXMAX,WYHIN,IWYMAX)
CALL ZIWS(45i,0,4,1DU4,VIEWd,IERROR)( VNYhlX . StYIEW(2) /SIZE

VMAXX= .9S*VIEWd(2)/SIZE
VtiIH'Y.Q5*VIEW(4)/SIZE
VtiAXY= .9S*VIEU(4)ISIZE

CALL ZVIEW(VtIINX,VMAXX ,VNINY,VMAXY)
XCSIZ=C. OiS*(WXI AX-WXNIN)/SIZE
YCSIZ=0 .025*(WYMAX-WYIIIN)/SIZE

CALL ZCSIZ(XCSIZ,YCSIZ)
RETURN
END
SUBROUTINE VPtiAX(VIEW)
DIMENSIGH AR(2),VIEWJ(4)
CALL ZT.WS(451,#,4,IDUMf,VIEVI1ERROR)
CALL ZIWS(254,0,2,IDUM,AR ?IERROR)
XNEW~i.0
YNEW=1.0

IF(AR(2).LE.1.O) YNEW=AR(2)

CALL ZIIEIW(.0,XNEW,0.8,YNEW)
RETURN

* END
SUTIROUTINE DEYOF
CALL ZCOLR(0)
CALL ZAEND
CALL ZtPEND

* CALL ZKEI4D
CALL ZDEND

*CALL ZLEND
CALL ZEND

* RETURN
END

* SUBROUTINE LETTR (X,Y,IAR,ANG,NC)
* DIMENSION IAR(i),VIEIJ(4)

CALL ZMOVE(X,Y)
CALL VPI AX(VIEW)

* CALL ZVIEbU(VIEhI(1) ,IEb(2) ,VIEW(3) ,YIEW(4))
* RETURN

END
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SUBROUTINE NUMDR(X,Y,FPN,THETA,IFMT)
DIMENSION JFIIT(S),ISYII(3)
GO TO (10,20,30) IFMT

10 ENCODE(IS,I5,ISYM) FPN
GO TO 199

20 ENCODE(15,25,ISYM) FPN
GO TO 100

39 ENCODEQiD,3S,ISYM) FPN
190 CALL LETTR(X,Y,ISYM,THETA,iS)
iS FORMAT(FS.i)
2S FORMAT LPE12.4)
3S FORMAT(FS.0)

RETURN
END
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