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INTRODUCTION

The NAVAIRDEVCEN (Naval Air Development Center) is a large user of vehicle ad propul-
sion design and performance computer codes and is constantly Iking to improve their efficiency
and flexibility. A significant number of these codes are dependent on the use of input tabular data
sets. Quite frequently these data sets are initially received In a format incompatible with direct use
In thee cods, resulting in a time consuming, error prone transformation task. To circumvent this
problem, development of a rapid data transformation code was undertaken. The impetus for this
effort was the ned to prepare for a planned substantial increse in analyms of various aircraft and
propulsion systems.

This present report describes a code based on the use of an interactive graphics system that
permits direct creation of dgt tabular data sets from material in graph form, utilizing a Telk-
tronics 4015 graphics terminal, dlotizsr tablet and hardcopy unit In addition the user may edit
and correct these data directly from the'digitizer tablet or from the raphics display screen using
cursor cros hairs and tablet commands. This code, entitled TIGS (TablePlot Interactive Graphics
System) was developed using the NAVAI RDEVCEN CDC 6600/Cyber 175 computer facilities.
A user's guide for this code is shown in Appendix A. A Fortran listing of the TIGS code is shown
in Appendix B.

DISCUSSION

CODE DEVELOPMENT

The TIGS code was developed as a geral purpose computer tool to permit the user to
prepare and edit tabular date set, ueg intaevo graphics, prior to wse in other computer
codas. The tabular det smmiy represent a functional relationship betwen a dependent variable
and weral in variables, an example ofwhich Is shown in Figure 1. In this figure FXYZ
is the dependent variable and Is a function of thi In& ndent variables X, Y. and Z. The basic
output of the code is graphical plots on a Tektronics 4015 type f'Veo tube graphics terminal
along with a computer file consisting of the digital tWar dota represention of that plot. These
digital tabular data am suitable for use in nirly all of the vehicle and propulsion design computer
codes used within the Al raft aedCiw Systems Technology Dectorat at the NAVAIR-
DEVCEN. Further deelbsf the tabular date output format are diexassed in the user's guide
Appendix A and in reflrenc (a). While the TIGS code is a sa aone nbmlctive sstem, the
graphical *#a*e Portion f th coday -be used Incenjuasti..witleny othe user written
code. In effedt his flexibility permits the user to Interactively prepare and edit date which in
turn is passd to the usr's cod Expeen In using TIGS has shown that thtime required to
Pra dw for use in Ow vehicle anid propulsion depi codes has been reduced by aa of 10.

HARDWARE REaUIREMENTS

The TIGS co Is specialized in tht it was written for a COC 8U00Cybar 176 computer
sysmi usdn a 1200 bUd in under the CDC tel time drng Wtm. Graphical Wmplament-
tio n pmrid by a T*'oniks model 4015 torminal with the enhnced g"Ihle0 optlio A
lar T nil wis may wbe empl I the di tlmion prs n ih moM4l31 hard.
copy uRd The TIM n m l be modified for we I other ph m a 2shows a typical TM hdcopy pl..
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SOFTWARE OVERVIEW

The TIGS code is aomprie of seven basic moadues using the standard utility Tektronlcs re-
lease 3.2 sof tware compled under Fortran IV. TIGS uses the Cyber segmnentation loeder requiring
about 4000 octal memory locations to execute. The segmantatien setup consists of seven modules
described below. The information flow between these module is represented by Figure 3.

TIGS Is the main executive module fiat controls the input and output and interplae with
the graphics scecutWLe

TAB R contains the code to Input and output ihe digta dat in the required foemat.
TIGPPR is the graphics executive module. This modlule controls the graphical input and per-

j mits the user to interact with the graphical screen and digital tablet controlling data point values,
plot slzs, curve options, titles and scaling.

The TIGPPR module pet ornis thes functions through~ connections to other segmentation
modules GETVAL, LOPTIM, LABEL. and DRAWIT.

t GETVA L is used to input data points eithesr from the graphics screen or the digitizer tablt

LOPTIM implements the axes scaling aid grW options selected by the user.

LABE L urns the data values to compute the axea tic marks and other data related to fitting
the plot on the graphical screen.

DRAWIT pr cesseso the scing ame, a"on with other plot date and genertes the commands
that draw the vectors on the graphic screen

There are two basic operating modes In the graphics executive: creation and conection. In
the creation modesa digital dat file is craed using the area hairwr eiher directlyfrom the
Tektronlcs; screen or from the digitize tablea. Commands from *4so we erom vmimntd by
first positioning the cross hairs and then keying a singl letter Indleet Owe omand Cmnds
using a tablet command nm; secod, the- derins osiio goi" with the cemm"n Is keyed
at the desired position. From either the weanora th tblet, do greplils e~msw ereslve th

co men iad coordinate positio. The tommawds coive by the graphissuenewlve mu generall
used In three different ways:

I1I add, delete or cheng acoordinatepoin

2) changeagrephimexcutiveewitch from off toonoron tooff

3) contio the s izdview off the ppiulplot.

mullln~ssuaesem wt WwsNn ** dlptber tlet. A mere
delleiled duwAslon of heW asenends Is ftu n the user's gu~de Appendl A.

USER EXPERIENCE

The TI syMem has proved to be a very pow*+fu, exlef tool Tak am reduct of 10
fie hmr been tOn to dalle using TGS fa ptepare tulr kVMe for other codes.
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TIGS MAIN PROGRAM

TABR TIGPPR

-b GETVAI LOPTIM LABE L R

FIGURE 3. T= SEGIMENTATIO1W MODULES
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A.1 INPUT CONSIDERATIONS

The TIGS code will permit a direct creation of a data file from screen and or tablet command&
In addition, existing table data, input as file TAPE1, may be edited and corrected. In either cae a
new table data source with corrections is produced as an output on the TAPE7 file. The format of
files TAPE1 and TAPE7 is the same. In the next section this format is illustrated.

A.2 TABLE DATA FORMAT

The table data may represent a dependent (output) parameter as a function of 1,2, or 3
independent (input) parameters The basic method for inputting these tables is described in
reference (a). However, for the sake of completeness, the user's guide portion of reference (a) has
been extracted and duplicated herein and includes those modifications introduced since its initial
publication. This information is shown in Table A-1. it

A.3 EXAMPLES

Card input data set-ups for three different examples are illustrated as follows:

Example 1 (Drag coefficient as a function of Mach number)
The dependent variable is drag coefficient and the independent variable is Mach number.
Figure A-1 illustrates the graphical relationship. This is a one parameter table look-up so the
other two parameters are dummies. Table A-1 shows the card set-up for this example. The
EOT (end of table) parameter label terminates the data for this table.

Examp e 2 (Drag coefficient as a function of Mach number and lift coefficient)
7h& dependent variable is drag coefficient and the independent variables are Mach number
and lift coefficient, illustrated in Figure A-2. This is a two parameter table look-up so that
the third parameter is a dummy. Table A-2 shows the card set-up. In Table A-2 the last
Mach parameter data repeats the previous Mach parameter data. In this situation, the last
Mach parameter data card can be omitted. As a general rule, whenever the data on the X
parameter axis as shown in Figure A-i, is repeated, then the X parameter data card need
not be repeated.
Example 3 (Drag coefficient as a function of Mach number, lift coefficient and CG location)

The idendent variable is drag coefficient and independent variables are Mach number, lift
coefficient, and CG location, illustrated in Figure A-3. Table A-3 shows the card set-up for
this three parameter example. Note that the input card set-up is symmetrical in that each CL
parameter data card begins data for each CG parameter.

A.4 LIMITATIONS

The TIGS system as presently written is limited to a maximum of 30 curves per plot, 150
points per curve, or a total of 300 points per plot For example, a plot with 10 curves could bedescribed with 5 curves using 40 points per curve, and the remaining 5 curves using 20 points per
curve.

A.5 INTERACTIVE PROMPTING

The TIGS code has been designed to prompt the user In supplying information In the correct
format Selection of the baud rates compatible with available transmission lines is possible. After

A-2
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TABLE AI
4 DATA INPUT INSTRUCTIONS

Card Format
No. ______

I Table reference number of table look-up function; table title or descriptive 1XJ4,7A10
information

2 4 character identifier (user selected) used to Identify the third independent A4,13,3X,7F10.0
variable. If table tookup has 2 or less Independent variables, use a dummy
Identifier; the number of values of the third independent variable (must be
less than 100.); values of the third :..dependent variable arranged in ascending
order.

2a,betc. Continuation of third independent variable array, if required 10X,7F10.0

3 and All remaining cards have the same format as card 2, 2a, b, etc. The item
following which distinguishes the card types is the value of the independent variable.

The 4 character identifiers of each independent variable must not be
identical. The 4 characters of each independent variable card (after the title
card) are user selected. The card order of each independent variable is sig-
nificant. The first four cards with respective independent variables are as
follows:

Card Definition

2.2abetc. third independent variable,
identifier and values

3,3a.b,etc. second independent variable,
identifier and values

4,4abetc. first Independent variable,
identifier and values

5,Sa,betc. dependent variable, identifier
and values

The remaining input cards use these same identifier values as input above. On
cards 4, 4a, b, etc. and 5, 5a, b, etc. are the dependent and first independent
variable values along the line given by the first value of the second independent
variable and in the plane of the first value of the third independent variable.

Cards with the same respective identifier value cards 4, 4A, b, etc. and 5, So, b,
etc. are repeated for different values of second independent variable until all
second independent variales have been exhausted. The next card has an identi-
fier corresponds to the second independent variable and new values of that
variable for the plane of the second value of third independent variable. The
values of the first independent variable need not be repeated if they re the
some along each line of constant second Independent variable. In each instance
where the values are changed a new card is requird.

Last Table input termination indicator, EOT AS

All remaining tables for this Input section follow the same pattern a above.
To end the table readin mode, a blank table reference number is Input be-
hind the last table of the entire table set.

A3
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TABLE A-Il. ONE PARAMETER CARD INPUTS

COLUMN LOCATION

123456789012345678901234567890123456789012345678901234567890

101 DRAG COEFFICIENT VS MACH NUMBER
z 1 0.0y 1 0.0

MACH 4 0.0 0.1 0.2 0.3CD 4 0. 010 0. 011 0. 0112 0. 0115
EOT

A-I
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CL* .3I

CD CL=.O

MACH NUMBER

FIGURE A-2. TWO PARAMETER TABLE LOOK-UP-
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TABLE A-III. TWO PARAMETER CARD INPUTS

rCOLUMN LOCATION

123456789012345678901234567890123456789012345678901234567890

104 DRAG COEFFICIENT VS N AND CL
Z 1 0.0
CL 3 0.0 0.2 0.3

MACH 4 0.0 0.1 0.2 0.3
CD 4 0.01 0.02 0.03 0.04

MACH 3 0.0 0.15 0.2
CD 3 0.1 0.02 0.03

MACH 3 0.0 0.15 0.2
CD 3 0.02 0.03 0.04

EOT

A.7
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CGmO

CL&.2
CD C'.

MACH

CGRIO

CLa.3

-~ CLa.2

CD C .1

MACH

CGm2O

C ID.~% 
CL a.4

CD ~~ mm~%bCLa.3

____ ___ ___ CL w.2

MACH4

A ~FIGURE A-& THREE PARAMETER TAILS LOOK-UP
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TABLE A-IV. THREE PARAMETER CARD INPUTS

COLU NI LOCATION

123456789012345678901234567890123456789012345678901234567890

226 CD VS M, CL, AND CG
CG 3 0.0 10.0 20.0
CL 3 0.0 0.1 0.2

MACH 4 0.0 0.1 0.2 0.3
CD 4 0.01 0.01 0.02 0.022
CD 4 0.02 0.02 0.03 0.035

MACH 3 0.0 0.1 0.3
CD 3 0.03 0.031 0.033
CL 4 0.0 0.15 0.20 0.3

MACH 3 0.0 0.2 0.3
CD 3 0.011 0.011 0.021
CD 3 0.015 0.015 0.026
CD 3 0.020 0.020 0.036
CD 3 0.025 0.025 0.041
CL 3 0.2 0.3 0.4

MACH 4 0.0 0.2 0.4 0.6
CD 4 0.01 0.01 0.015 0.020

MACH 3 0.0 0.2 0.3
CD 3 0.011 0.011 0.022
CD 3 0.021 0.022 0.032

EOT

A-_9
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logging into the host system aid the baud rate has been elected, different prompt. will appear
depending on the ussr response to the initial Interactive query. The response will depend on
whether the user Intends to correct an ex isting file or crame a new file via the screen or tablet
After the baud rate selection the nect query to appear will be:

(a) "IS THIS A CREATION RUN?"

A "Y" response Indicates a TAPE 1 file Is to be newly created and fth following prompts will
appear.

(b) "ENTER TABLE TITLE CARD
(COLUMNS 1-5 SHOULD BE TABLE REFERENCE NUMBER)"

The urn should refer to the instructions in section A-2 Table A-I, card 1.

(separated by commas)"

Th srshould rfrtinruiosin section A.2 Table A-I, card 2.
W"ENTER NUMBER OF Z VALUES"

The user should refer to instructions in section A.2 Table A-1, card 2.

(e) "ENTER Z VALUES IN ASCENDING ORDER"

The user should now enter the values of the Z paramneter with blanks or commas between the data
plecs.

(f) "WANT TO SPECIFY DECIMAL PLACES ON TAPE2?"

An "N response will by default set the number of places at the maximum allowable. If the user
enters a "Y", this will be prompt query (g).

(9) "ENTER NUMBER OF DECIMAL PLACES FOR Z,Y,X,FXYZ"

The user should specify the number of decimal piece (up to 9) separated by blanks or commas for
Z,XFXYZ peremesers.

At this pains the following m esq will appear:

"NO0 DATA TO BE FOUND .. EINTER COMMAND"

The user mey no begin anteing the tabular dama set with either a "N" (new line) cmmand
or a "T" halift epea Won) cosuiend The readt Is referre to setion A.5 wa A.S for additional

If Owe repoan w the Initial query (query (a) above) Is "N" then this nmn that data on the
TAPE I Is to be usmed anseiquis (I) shrh (a) are skpped.

A.41 TABLET INITIATION PROCEDURE

Tabet ammanol e boW wsdving a eammen m -nw. The aemmand menu Is a section of the
ubes 20 omn h ine eqes10 skum by 2 roe) In keshhying the coordinaes within a
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square is Interpreted es the indicated command. Figure A-4 shows the positions of the menu
commands within the 10 by 2 inch squares.

Tablet operation begins initially by attaching the command menu at any convenient location
on the tablet The menu should be approximately parallel with the lower edge of the tablet. Upon
first entering the "T" command, the user enters the position of the upper left corner of the menu.

The coordinates of this position are then used to determine the commands. Next, the user attaches
the graph that Is to be used at a convenient tablet location. Squaring the graph is not necesary
since any angular correction required is performed in TIGS. The uer then may select any conver
lent orthogonal axes and enters the following requested information:

a) the coordinate position of the crossing point of the orthogonal axes, and the coordinate
values X and FXYZ respectively at the crossing point

b) the coordinate position of any X axis point and its value. (usually this coordinate posi-
tion is the maximum axis length)

After these entries have been made the "NO DATA FOUND TO PLOT" message will appear.
At this time the user may issue commands from the tablet menu.

A.7 TIGS INTERACTIVE COMMANDS

Commands from the screen involve only positioning the cross hairs and keying the appropriate
command. Commands from the tablet involve first selecting the command from the menu and
then indicating the coordinate position. Once a tablet command has been set it remains set until
changed. The user is free to change to and from tablet and screen command modes. The following
commands are available:

"A"- add point after. The user positions the cross hairs and keys the "A" command (or
indicates the tablet command and position). The system will repond by drawing
the symbol at the new point (Note. See the "C" command for further discussion.)

"B"- add point before. This command is exactly like the "A" command except that the
point is added before the pointer position.

"C"- position the pointer to the array location that the user wishes to add a new point.
The next command following the "C" command to add a point may be an "A" to
add after or a "B" to add before the pointer position. In addition an "?" commend
may be used to move to a new location the point indicated by the position pointer.
A "V'" command may also be used. It should be noted that the pointer position after
each added point becomes the position of the added point Possible valid commands
would be "CAABBAVVVAA" permitting the user to continuously add new points
very rapidly. Any other command drop the pointer position, which must be restored
by another "C" command to add new poinl

"D"- delete the point cllst to the cross hair or p n positioL

11" . end or terminae this plot and reum to TIGS for next plot If any.

"F". format or change type of cue drw for each line a follows:

-11
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A B C D E G H I N P
add add position delete end grid halt Initial new plot

after before pointer point Plot switch tablet tablet line data

R S v W
restore show value window
window value Input data

FIGURE A-4. TABLET COMMAND MENU

412
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ITIP- switch determining type of curve drawn (ITIP2, default) ITIP
can have the following values: (Note: a negative value will have the
uam meaning except no symbols are drawn.)

0 indicates; symbols only, no curve drawn

1 idicates linarfit

21Indicates smooth spline like fit with respect to xaxis

3=vmeas ITPn2 except wthrespecttoyaxis

4 Indicates dat is multivelued and the fit Is with respect to arc length
along curve

5 Indicates date is multlvalued and forms a closed figure; the fit is with
respect to arc length and Woined at the ends.

NOTE: if data is not in ascending order when lTlP - 2 or ITIP -3, then curve fit
will default to ITIP - 4; DEFAULT format is ITIP - 2.

"G"- IGRID switch- turns grid from on to off or off to on.

IIH"- halt tablet and returns control to screen. This only applies to tablet modes.

"I"- initialize tablet starting with graph coordinate locations. This only applies to
tablet mode.

"W"- move the point indicated by the pointer position to the new coordinates indicated
by the cross hert.

"N"- begin a now curve at point indicated. Whenever this command is issued. the user
will also enter the new curve value. The poiner position becomes the new point
permitting commnands such as "NAAMAAAABBVAB".

"P"- re-plot data with scale a shown. noa Note

I"A". rescaew ta o the largest size and reipLot e Note

* *U~ft. shw the aurent ceordinse value at the position Indicated.

"V"- values input sae s "A" or "Ill command axcapt the actual X antd F coordinate
valu * weiiput.

V"- Wkld@w fte -M I& fft withi fth -10n0 I$A edicaeW by the diagonal between- two

Notew The commiands "F", "PO and 0811" hm. a &Ma min~ng. If fth vica oa heir
Is to the left of the vert.al plot axis theni:

"F" IIdkxlw du o dong IThe ofW eq th amv Wnd~ by it psuatien of ** herlsontal
cwon halms "P" I~ndlaus atmwTIWsopiesthe cveIndicaed by thepositin ofte
horiznsl oss mhale.This atin I ummk n ta eomore ofrmany curemay be
hndip ue In this manns. 'OR" Is mmO s desie hi spnftl*M mode a&d thus restore all curves to

4P13
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A.8 EXAMPLE INTERACTIVE SESSION

In this example the TIGS Wstem is used to create a plot. The figures in this example are
actual copies of what the user would s on the Tektronix Men. In these figures a '?" followed
by data indicates that the data were the user's response to the indicated query. In the following
discussion numbers enclosed by circles rjlf.r to corresponding numbers on a figure pointing to a
festure under discussion. In figure A-5 1 is the command used tokin execution of TIGS.
(U2 is the user response to the qug as to tru imlsj line rote. (U3 indicates that a creation
is requested and results In quries 4 thru (7 . 4(f is the main title on the plot preceded by
the table reference number. The table reference number should be a 5 digit integer number. The
title can be up to 4 lines. The user may indicate a new line by lewing three consecutive blanks
between words. @ is the response to the query requesting four variable names for the ras e
data. Note that each variable name must be 4 characters in length; blanks count as characters (f
is the response to the number of Z variales requested. Each Z value represents a single plane. (7
is the response to input each Z value. (8 is the response to the decimal place query related to the
TAPE7 file. This file is an output file containing all of the data generated during this session. Each
prompt, as shown, indicates that the data on TAPE7 will contain the maximum decimal places that
will fit with each space. Some caution is necessary if the user specifies the number of decimal
places for each parameter; precision could be lost if a low number of decimal places is initially
selected. A good technique is to examine the TAPE7 file with the maximum decimal places speci-
fied first and then re-enter TIGS, if necessary, and specify decimal places as required.

When the user responds to @ , figure A-6 will be displayed. The meaning of figure A-6 is
that a plot command as implied and that data was not found to plot This is a proper response since
the user, through 3 , on figure A-5, elected a creation run and there is no data as yet to plot.
The user will notice for the first time that cross hairs also have appeared on the screen. (Note these
are not shown in figure A4). The cross heir is a prompt signal that an input is requested The input
is a single upper case letter. A "RETURN" is not required after typing the single letter command.
The single letter command issued in this example was a "N" indicating a new line. The response
to this command shown in figure A-7. The first prompt, ,requests one set of data coordinates.
X and FXYZ, for one point. The purpose of this is to scale the final plot. The response at U1) is
a value assigned to this line (this one set of coordinates is the beginning of a potential curve).

After entering the number one for this query as noted by @10. , the screen will appear as
shown in figure A8. The "Y" shown on the left top of this figure is the 4 character label entered in
(3 figure A-B. The" d number under the "Y" is the symbol for the first line and the line

value signed to it as, 1O in figure 7. The "A" in the center of the plot at (0,0) is the first point
(and only point) of line A The pointer positioned message indicates that the reference point from
which to add points has been identified. This ocurred automatically since only one poinit at this
time is in the plot, the first point. All of the other 4 character Iabels, including the main plot label,
are also shown. The value of the plot plane (Z value) Is zero and is shown at the top right

In the next steps the user hasmove the crow hairs and "keyed" the "A" characters indicating
"add point after". The "add point after" In this context means that the data point storage of the
new point is after the point Indicated by pointer position. The curves am always drawn in the order
towrdsthe " f point. After eCh polntis added the pointer position becomes the positon of
the added poift Figure A- shows the addition of added four point the would appear on the
scre Figure A-10 isa roplot of the dm, resulting from the user keying a "P". This commend
simply p0 a cwve frouhw the dew pont shown.

Figur e 1 Is a resize and replot reulting from an "R" command. The plot me have been
saled so ps e larn plot of *lwdMu k a wiM fit witin the wmu.

A-14
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In figure A-1 2 the cursor was first positioned at approximate co-ordinate locations of .15 and
.16 and a "C" command issued. The "C" indicates to identify the cloest point to the intersection
of the cross hairs as pointer position. This command also resulted in the message stating "pointer
positioned" at the top left. The four points shown on figure 12 were then added by the user moving
the cursor and "Keying" the "A" command. In figure A-13 a "'" command was issued first and
then the cross hairs were at the position indicated by the "B" symbol and the "N" command was
keyed. This resulted in the "input line value" query shown in the top left of figure A-13. In figure
A-14 the query response is shown and the user has inputted more points by just moving the cursor
and using the "A" command.

In figure A-15 the user has replotted the data with a "P" command and then the cursor was
positioned near the end "B" point at X-.14 and a "C" command was keyed. The next command
sent by the user was a "W', to input an exact value. This prompted the query "Input X,Y" to
appear. The last query "A or B mode?" simply request that the user identify where in the data
storage is the new data point stored, before the pointer or after the pointer.

Figure A-16 is a final plot of the data showing the new point At this point the user keyed an
"E" command and "ended" the execution. In figure A-17, the output file created during this
example is listed using the CED text editor, showing all the data points.

A422
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CTIGS TIGSO002
PROGRAM TIGS(INPUT=101 ,aUTPUT,TAPE1=101 ,TAPE7=101 ,TAPE5=INPUT) TIGSO003

,**#a*******OI**,*,*,*****,**,** TIGSO00
C**** TIGSO005
C** " TIGS TPLOT INTERACTICE GRAPHICS SYSTEM TIGSO006C*,** TIGS0007
C*H* M CADDY JAN 30 78 TIGSO008

DIMENSION LT(7),XV(30),NPTS(30),X(300),Y(300),Z(30),A(99) TIGSO009
DATA NPLOT/O/ TIGSOO 10
DATA NT/8/ TIGSO011
DATA ITIP,IGRID/2,1 / TIGSO012
DATA NPTS,XV/30*O, 30*0./ TIGSOO13
DATA IEND/IOHEOT / TIGSO01 4

10 FORMAT(A5,7A10) TIGSO015
REWIND 1 TIGSO016
REWIND 7 TIGSO017
PRINT 20 TIGSO018

20 FORMAT(* TIGS VER 2.0 8/2/78 ',
1 / IF THIS IS A CREATION RUN ENTER Y') TIGSO019
READ 30,IC TIGSO020

30 FORMAT(1R1) TIGSO021
IC=IC-30B TIGS0022
IF(IC.EQ.1) .GO TO 40 TIGS0023

C**"* vs TIGS0024
C*li * FILE IS NOT BEING CREATED READ IT FROM TAPE1 TIGSO025
C**** TIGSOO26

31 READ (1,10) LNO,LT TIGS0027
IF(LNO.EQ.1OH ) GO TO 251

C""** TIGS0028
Ca"* "a  CALL IN Z VALUES TIGSO029
Coo** TIGSOO30

CALL TABR(LZ,NZ,Z,1) TIGSO031
C""** TIGS0032
Coo** READ IN Y,X,FXYZ DATA FOR NON CREATION RUN TIGS0033
C""aa  TIGSO034

CALL TABR(LY,NY,A,1) TIGS0035
CALL TABR(LX,N,X,1) TIGSO036
CALL TABR(LF,N,Y,1). TIGS0037
GO TO 100 TIGSO038

40 PRINT 50 TIGSO039
50 FORMAT(' ENTER TABLE TITLE CARD*/, TIGSOOO

1 ' (COLUMNS 1-5 SHOULD BE THE TABLE REFERENCE NUMBER)*) TIGSO041
READ 10,LNO,LT TIGSOO2

2 c"" TIGSOO43
C*"" READ TABLE NUMBER AND TITLE TIGSO0
Co"" TIGS0045

PRINT 60 TIGSO046
60 FORMAT(' ENTER 4 CHARACTERS FOR EACH LABEL FOR Z,Y,X,FXYY*/ TIGSO047

m M 1II - lW2
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1 ' (SEPARATED BY COMMAS)) TIGS0048
C"" TIGSOO49
C"* "*  READ TITLES FOR EACH VARIABLE 4 CHARACTERS LONG TIGSO050
CD***°  TIGSO051

READ 70,LZ,LY,LX,LF TIGS0052
70 FORMAT(4(A4, IX)) TIGSO053

C"'. TIGSOOS
C"* " GET NUMBER OF Z VARIABLES AND VALUES TIGS0055
C""** TIGS0056

PRINT 80,LZ TIGS0057
80 FORMAT(* ENTER NUMBER OF ',A4,' VARIABLES- FREE FORM') TIGS0058

CALL GETIN(1,Z) TIGS0059
NZ=Z(1) TIGSO060
PRINT 90,LZ TIGSO061

90 FORMAT(* ENTER *,A4,' VALUES ,ASCENDING ORDER-FREE FORM*) TIGSO062
CALL GETIN(NZ,Z) TIGS0063

C*t "* TIGSO064
C""** WRITE TO TAPE7 TITLE CARD AND TABLE NUMBER TIGS0065
C °"" TIGS066

100 WRITE(7,10) LNO,LT TIGS0067
PRINT 110,LZLYLXLF TIGS0068

110 FORMAT(* ENTER NUMBER OF DECIMAL PLACES FOR *,4(A4,1X) TIGS0069
1 ,' FREE FORM') TIGSO070

C""** TIGSO071
C"" GET NUMBER OF DECIMAL PLACES FOR EACH VARIABLE TIGS0072
C""** TIGS0073

CALL GETIN(4,XV) TIGS0074
LZDP=XV( 1) TIGS0075
LYDP=XV(2) TIGS0076
LXDP=XV(3) TIGS0077
LFDP=XV(4) TIGS0078

C""* TIGS0079
C"*" WRITE TO TAPE7 THE Z VALUES ETC... TIGS0080
C""* TIGSO081

CALL TFORM(1,LZ,NZ,Z,LZDP,7) TIGS0082
C""** TIGS0083
Coo* itIALIZE TEC SOFTWARE TIGS0084
Co"* TIGS0085

CALL INITT(120) TIGS0086
CALL TERM(3,4096) TIGS0087
CALL CHRSIZ(4) TIGS0088
DO 250 IZ=I,NZ TIMSO089Coo** TIGSOO9
DCo IF CREATION MDE THEN SET DEFAULTS TO 0 TIGS0091

C*** TIGSO092
IF(IC.NE.1) GO TO 120 TIGS0093
NPTS( 1 )=O TIGSO94
X(1)0. TIGS0095

-B-3
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Y(1)--o. TIGSO096
GO TO 210 TIGSO097

C""** TIGSO098
C""* NON CREATION MCDE TIGSO099
C"" TIGSO 100

120 CONTINUE TIGS0101
K=I TIGS0102

Coo** TIGS0103
C""0* TRANSFER SECOND INDEPENDENT VARIABLE TO XV ARRAY TIGS0104
C""** TIGS0105

DO 130 J=1,NY TIGS0106
130 XV(J)=A(J) TIGSO107

IF(IZ.EQ.1) GO TO 140 TIGS0108
CALL TABR(LX,N,X,1) TIGS0109
CALL TABR(LF,N,Y,1) TIGSO110

140 LNXzN TIGS0111
LNY-N TIGS0112
NPTS(1)=N TIGS0113
NPTS(2)=O TIGS0114

C"" 'TIGSO115
C"" m  READ NEXT SET TIGS0116
C""** TIGS0117

150 CALL TABR(LW,N,A,1) TIGSO118
C*"" TIGSO119
C""l l  CHECK FOR NEXT Z GROUP TIGS0120
C"" e  

TIGS0121
IF(LW.EQ.LY) GO TO 210 TIGS0122

C""** TIGS0123
C***  CHECK FOR END OF TABLE TIGSO124
C""** TIGS0125

IF(LW.EQ.4HEOT ) GO TO 210 TIGS0126
C" **  

TGS0127
C"o " CHECK FOR NEXT X DATA TIGS0128
C"ain  TIGS0129

IF(LW.NE.LX) GO TO 170 TIGS0130
C"" m  TGS0131
C""# DATA IS X DATA STORE IT TIGS0132
Co* TIGS0133

LOXLNX TIGS0134
DO 160 Ju1,N TIGS0135
LNXSLNX+1 TIGSO 136

160 X(LNX)*A(J) TIGS0137
GO TO 150 T130138

Co" *  
T10139

C"' DATA HAD BE7TER BE LY T1"M0140Co mo TIGS0141

170 IF(LW.IE.LF) STOP TIGS0142
Cn"* TIGS0143

S4
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C"" IF DATA HAS NOT BE INPUT FOR X DATA USE LAST VALUES TIGS0144
C"" TIGS0145

IF(LNX.GT.LNY) GO TO 190 TIGS0146
LLZLOX TIGS0147
DO 180 J=1,N TIGS0148
LNX-NX+l TIGS0149
LLLL I TIGS0150

180 X(LNX)=X(LL) TIGS0151
C""* TIGS0152
C""*: UPDATE COUNTERS TIGS0153
C'*** TIGS0154

190 K=K+l TIGS0155
NPTS(K)=N TIGSO156
NPTS(K+1)=O TIGSO157

C***  TIGS0158
C"" LOAD Y DATA TIGS0159
Coo** TIGS0160

DO 200 J=I,N TIGS0161
LNY=LNY+I TIGS0162

200 Y(LNY)=A(J) TIGS0163
C " TIGSO164
C""*: GO BACK TO GET NEXT GROUP TIGS0165
C"" TIGSO166

GO TO 150 TIGS0167
C*"" TIGSO168
C" PLOT DATA TIGSO169
C""** TIGS0170

210 CALL TIGPPR(NPLOT,LF,1,LX,1,LT,8,X,Y,NPTSLY,1,XVLYDP,ITIP, TIGS0171
1 IGRID,LZ,Z(IZ)) TIGS0172

CALL ANODE TIGS0173
C""* TIGS0174
Coo* COUNT NUMBER OF Y VALUES TIGSO175
Co"" TIGS0176

NYzO TIGS0177
DO 220 I=1,30 TIGSO178
IF(NPTS(I).EQ.0) GO TO 230 TIGS0179
NmNYsxl TIGSO180

220 CONTINUE TIGS0181
GO TO 250 TIGSO182

Co"* TIGSO 183
C"" e  WRITE TO TAPE7 Y DATA ETC.... TIG0184
C*" TIGS0185

230 CALL TFCR(1,LY,NY,XV,LYDP,7) TIGOS186
LOCxl TIGS0187
Juo TIGS0188

2 50 JJ /l TIGSO 89
NPmNPTS(J) TIGSO190
IF(KP.EQ.0) GO TO 250 TIGS0191

l34
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C*** TIGS0192
C""* WRITE TO TAPE? X DATA ETC... TIGS0193
C""** TIGS0194

CALL TFORM(LOC, LX, NP, X, L)XP, 7) TIGS0195
C"*" TIGS0196
C"" m  WRITE TO TAPE? Y DATA ETC... TIGS0197
C"* " TIGSO198

CALL TFORM(LOC,LF,NP,Y, LFDP,7) TIGSO199
LOC=LOC+NP TIGS0200
GO TO 240 TIGS0201

250 CONTINUE TIGS0202
WRITE (7,10) IEND TIGS0203

COO" IF NON CREATION MODE THEN GO BACK TO READ NEXT TITLE

IF(IC.NE.1) GO TO 31
251 WRITE (7,10) TIGSO204

REWIND 7 TIGS0205
END TIGS0206

CTFORM TFORO001
SUBROUTINE TFORM(LOC,LAB,N,X,IP,K) TFORO002
DIMENSION X(1 ) ,IFORM(3) TFOROD03

C" m  FORMATTING SUBROUTINE FOR TPLOT FORMAT TFOROO04
C*"* LOC IS THE LOCAL ARRAY POSITION TO PRINT FROM TFORO005
C"** LAB IS THE 4 CHARACTER LABEL * TFORO006
C""o N IS THE NUMBER TO PRINT TFOR0007
C"" X IS THE ARRAY CONTAINING THE VALUES TFORO008
C""** IP IS THE NUMBER OF DECIMAL PLACES TO USE IN FORMAT TFORO009

IF(IP.LT.O) IP-O TFORO010
IF(IP.GT.9) IPz9 TFORO011
JOCLOC-1 TFOR0012NP=N TFOR0013
IF(NP.GT.7) NPz7 TFOR0014
IFOR( 1 )zlOH(A4, I3,3X, TFOR0015
IFOCM(2)z55555555420634335733BEIP TFOR0016
IFORM(3) lOH) TFORO017
WRITE(KIFORM) LABN,(X(I+JO),Il1,NP) TFOROO1R 8
IFORM(1)= 1OH( lox, TFOO019
IF(N.GT.7) WRITE(K,IFOR)(X(I+JO) ,I:8,N) TFORO020
RETURN TFORO021
END TFO0022

CTABR TABROOO1
SUBROUTINE TAB(LAB,X,A,K) TABIROO02
DIMENSION AI) TARO003
READ(K,10) LAB,N,(A(I),I*1,7) TABROO04

10 FORMAT(A,13,3X,F10.O) TAIROO05
IF(NoGT.7) READ(K,20) (A(I),Is8,N) TABROO06

20 FORMATC1OX,?F10.0) TABROO07
p
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30 ISUB(I)=I+I TIGPOO47
C TIGPO048
C MERGE HERE TO REPLOT TIGPOO49
C TIGPO05O

40 CALL BINITT TIGP0051
LCNTx312O TIGPOO52
IGRID1(31IGRID.7) .5

C SU UP NUMBER OF POINTS TIGPOO61
NLZO TIGPOO62
NPTOTzO TIGPOO63
DO 60 I=1,30 TIGPO64
N:NPTA(I) TIGPOO65
IF(N.EQ.0) GO TO 70 TIGPOO66
NLxNL+l TIGPOO67

60 NPTOTNPTOTN TIGPO068
C SET STORAGE LIMIT TO NPTOT FIRST PASS TIGPO069

70 IF(NSTOR.EQ.O) NSTORzNPTOT TIGPOO70
IF(NPTOT.GT.O)GO TO 90 TIGPOO71
NSTORSO

CALL MOVABS(0,LCNT) TIGPOO72
CALL ANM4DE TIGPOO73
PRINT 80 TIGPOO74

80 FORMAT(* NO DATA FOUND TO PLOT .. ENTER CCt4IAND*) TIGPOO75
LCNT=LCNT-LDEL TIGPOO76
IPLOT--O
GO TO 200 TIGPOO77

C TIGPOO78
C TIGPOO79
C SECOND INDEPENDENT VARIABLE TITLE TIGPOO80
C TIGPOO81

90 IF(NCC.LE.O)GO TO 140 TIGPOO82
CALL MOVABS(O,LCNT) TIGPOO83
CALL AMNCOE TIGPOO84
PRINT 110,(LABVAL(J1),J1:1,NCC) TIGPOO85
CALL MOVABS(2800,2800) TIGPO086
CALL AN4CDE TIGPOO87
PRINT IO0,LZ,ZVAL TIGPOO88

100 FO MAT(A4,*s*,G13.5) TIGPO089
110 FORMAT(SA10) TIGPO090

LCNTULCNT-LDEL TIGP0091
KLsO TIGPOO92
KH255B TIGPOO93
DO 130 JIlINL TIGPO094
LCNTSLCNT-LDEL TIGPOO95
CALL MOMABS(OLCNT) TIGPOO96
KLL3.,+l TIGP0097
CALL ANM(O)E TIGPOO98
PRINT 120,H,IL,V.AL(J1) TIGPOO99

114
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RETURN TABROO08
END TABROO09

CTIGP TIGPOO01
C TIGPOO02
C TEK INTERACTIVE GPPR M CADDY FEB 78 TIGPOO03
C TIGPOO04

SUBROUTINE TIGPPR(NPLOYT,LABY, Ni,LABX, N2,LABTL,N XI,XY, TIGPOO05
1 NPTA,LABVAL,NCC,VLAELNDECVIN,ITIP,IGRID,LZ,ZVAL) TIGPOO06
COMtlOt/TKTRNXfITEKC(60) TIGPOO07
DIMENSION X(200),Y(200),LABTL(9),NPTA(30),VLABL(30), TIGPOO08
1 LABX(5),LABY(5),irrElC8),LABVAL(8),IQIJICK(30),ISUBC300) TIGPOO09
DIMENSION MSG1(2O),MSG2C20),MSG4(1O),MSG5(1O),MSG6C15),IAL7h(6,2) TIGPOO10
EQUIVALENCE (DEG(1),XBEG),(BEG(2),YBEG) TIGPOO11
EQUIVALENCE (DEL(01),ELX), (DEL (2),rDELY),t(ITAB, LTV(2)) TIGPOO12
EQUIVALENCE (EN(1)X)END),(EN(2),YEND) TIGPOO13
EQUIVALENCE (IOFF,ITEKC(30)),(TXG4IN,ITEKCC1)) TIGPOO14

C SET LINE SPACING TIGPOO15
COt4ON/TEIWPPR/LDEL,LCNT,MAXSR,LTV(17),EN(2),DL(2),BEG(2),RDX2, TIGPOO16

I1RDY2, NLINE, NDRAW( 30) MODE (30) TIGPOO 17
DATA MSG1/146,q46,80,111,105,110,116,101,11LI,32, TIGPOO18
1 80,111,115,105,116,105,111,110,101,100/ TIGPOO19
DATA MSG2/73,110,112,117,116,32,76,105,110,101, TIGPOO20
1 32,86,97,108,117,101,32,32,32,32/ TIGPOO21

C"* ILLEGAL MESSAGE TIGPOO22
DATA MSGJ4/42,73,108,108,101,103,97,108,A12,32/ TIGPOO23
DATA MSG5/73,110,112,117,116,32,88,414,89,32/ TIGPO024
DATA MSG6/65,32,111,114,32,66,32,109,111,100, TIGPOO25
1 101,63,32,32,32/ TIGPOO26
DATA ((IALTh(I,J),Iz1,6),J:1,2)/65,102,116,1O,1AI,32, TIGPOO27
1 66,101,102,111,11i4,101/ TIGPOO28
DATA IQUICK/0,O,1,1,2,3,1,4,0,0, TIGPOO29
1 0,0,0,5,0,6,0,7,8,0, TIGPOO30
2 0,0,9,0,0,0,0,0,0,0/ TIGPOO3 1
Asl./KIN(1.) TIGPOO32
LDELx5O TIGPOO33
IF(NPLOT.GT.O) GO TO 20 TIGPOO34
DO 10 Ia1,8 TIGPOO35

10 LTV(I)z0 TIGP0036
20OIWINzO TIGPOO37

NPLOTxNPLOT.1 TIGPOO38I IGRIDxl
DO 21 Ix1,30

21 NODE(X).ITIP
NIILaNT TIGPOO4I2
NLINE0O TMGPOO4I3
1S3=20 TIGPO4

C SET STORAGE POINTER TO INITIAL SEQUENCE TIGPOO45
DO 30 I.1,299 TIGPOO46

7r r
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120 FORtAT(lX,2R1,G13.5) TIGPO100
130 CONTINUE TIGPO101

C TIGPO102
C PREPARE TEKTRONIX AGII COM4ON TIGPO103
C TIGPO104

140 CONTINUE TIGPO105
IPLOTxIPLOT I
CALL CHRSIZ(4) TIGPO106

C SET SCREEN WINDO SIZE TIGPO107
CALL SLIMX(640,14000) TIGPO108
CALL SLItY(300,2700) TIGPO109

C SET TICK SIZES TIGPO110
C CALL XTICS(14) TIGP0111
C CALL YTICS(10) TIGPO112

IF(IWINNE.0) GO TO 170 TIGPO113
AXNAXz- . E99 TIGPO114
AYMAXx-1.E99 TIGPO115
AXMIz+1 .E99 TIGPO116
AYMIN=+I. E99 TIGPO117

C SET MIN AND MAX DATA VALUES TIGPO118
Ksl TIGPO119
DO 150 IzI,NPTOT TIGPO120
AX4IN=AMIN1 (AXGIN,X(K)) TIGPO121
AYMINzAMIN 1 (AYhIN,Y(K)) TIGPO122
AXMAXAMAX1 (AXMAX,X(K)) TIGPO123
AYMAX-AMAX1 (A MAX,Y(K)) TIGPO124
KLASTzK TIGPO125

C SET ILAST TO END STORAGE VALUE TIGPO126
150 K2ISUB(K) TIGPO127

IWIN: 1 TIGPO128
IF(AMIN.NE.AXMAX) GO TO 160 TIGPO129
AXMINA]MIN-.5 TIGP0130
AMAXzAAX .5 TIGP0131

160 IF(AIMIN.NE.AYhAX) GO TO 170 TIGPO132
AYHINxAYMIN-.5 TIGPO133
AI?4AXAIMX.. 5 TIGPO134

C SET VIATAL WINM TIGPO135
170 CALL DLIM(AX4I3,AI4AX) TIGPO136

CALL DLIMY(AV4N.AYMAX) TIGPO137
CALL XLEN(28) TIGPO138

k CALL YLEN(28) TIGPO139
CALL XFM(IGRIDI) TIGPO14O
CALL TFRl( IGRID 1) TIGPO 11
NDASESIDSEX(O) TIGPO142
DO180 1,2 TIGPO143
CALL LOPYIC(UASE) TGPo1 '44
CALL WIDTH(NDASE) TIGPO 145
CALL SP EAD(NBASE) TIGPO 46

Al
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CALL TSET(NDASE) TIGPO14171
180 NBASEsIBASEY(O) TIGPO148

EN(1)xCCtMfZT(IBASEX(27)) TIGPO149
EN(2)sCOMGET(IBASEY(27)) TIGPO150
BEG(1 aCOIGET(IASEX(26)) TIGPO1 51
DEG(2)xCONWET(IBASEY(26)) TIGPO1 52
DELXz(XEND-XEG)/3360. TIGPO153
DELYx(YEND-YBEG)/2400. TIGPO154

C TIGPO155
C FIND VIRTUAL SPACE TO SCREEN SPACE SCALING PARAM4ETERS TIGPO156
C TIGPO157

RDX2=1 ./(DELXDELX)* TIGPO158
RDY2=1 .1(DELY'DELY) TIGPO159
CALL SETWIN TIGPO1 60
CALL GRID TIGPO161
CALL LABEL(IBASEY(O)) TIGPO162
CALL LABEL(IBASEX(O)) TIGPO163
CALL DRAWIT(NL,NPTA,XY,ISJB) TIGPO164I

C TIGPO165
C AXIS LABELS TIGPO166
C TIGPO167

CALL CHRSIZ(3) TIGP0168
CALL TTITE(2320,3000,NTL,LABTL,80,0) TIGPO169
CALL TTITE(2320,l00,N2,LABX,80,O) TIGPO170
CALL TTITEP45O,1500,Nl,LABY,80,1) TIGPO171 i

C TIGPO172
C MERGE HERE FOR INTERACTIVE FUNCTIONS (BELL) TIGPOlT3
C TIGPO174

200 IF(LCNT.LT.220) GO TO 530 TIGPO175
CALL CHRSIZ(4) TIGPO176
IF(NPTOT.EQ.1) GO TO 240
CALL GETVAL(ICHAR,XO,YO) TIGPO1 77

210 IF(ICHAR.LE.61.OR.ICHAR.GE.95)GO TO 220 TIGPO1 78
ICHARsICHAR-61 TIGPO179
ICHECKxIQUICK(ICHAR) TiGpo18o
IF(ICHECK.EQ.0) GO TO 220 TIGPO1 81
GO TO (300,11a,44,20,I60,50O,54,56O,5o,1455),ICHECK TIGPO182

220 LCNT2LCNT-LDEL TIGPOI83
CALL NOTATE(OLCNT, 1O,MSGAI) TIGP018S4
GO TO 200 TIGPO1 85

C TIGPO186
C AMC POINT AFTER OR BEFOE SPECIFIED POINT (A OR B) TIGPO187
C TIGPO188
C CHECK IF C CGIIAND AND FIRST POINT.
C

230 IF(NPTOT.EQ.O)GO TO 460 TIGPO1 89
240 LCNT.LCNT-LDEL TIGPO 190

CALL IOTATE(OLCNT,20tMSG) TIGPO1 91

A W10
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250 CALL GETVAL(ICHAR,XO,YO) TIGPO192
C CHECK FOR NEW LINE CClMAND TIGPO193

IF(ICHAR.EQ.86) GO TO 580 TIGPO194
C CHECK FOR AD AFTER TIGPO195

260 IF(ICHAR.EQ.65) GO TO 270 TIGPO1 96
C CHECK FOR MOVE TIGPO197

IF(ICHAR.EQ.77) GO TO 270 TIGPO198
C IF NOT A B OR M GO TO NEW CMAND TIGPO199

IF(ICHAR.NE.66) GO TO 210 TIGPO200
270 CALL POINTA(XO,YO) TIGPO201

CALL MOVEA(XO,YO) TIGPO202
IF(IOFF. EQ. O)CALL ANCHO(IS) TIGPO203
IF(ICHAR.EQ.77) GO TO 290 TIGPO204
NPTOT=NPTOT+1 TIGPO205

C INCREMENT STORAGE COUNTER TIGPO206
NSTOR=NSTOR*I TIGPO207
NPTA(ISAVE)zNPTA(ISAVE)+I TIGPO208

C MOVE POINTER CF CLOSEST POINT TO END TIGPO209
ISUB(NSTOR):ISUB(JSAVE) TIGPO210

C CHANGE CLOSEST POINTER TO ACCESS LAST POINT TIGPO211
ISUB(JSAVE)=NSTOR TIGPO212
IF(ICHAR.EQ.65) GO TO 280 TIGPO213

C MOVE OLD POINT TO LAST POINT C INSERT BEFORE) TIGPO214
X(NSTOR)=X(JSAVE) TIGPO215
Y(NSTOR)=Y(JSAVE) TIGPO216
GO TO 290 TIGPO217

C NEW POINT ADD AFTER TIGPO218
280 IF(KLAST.EQ.JSAVE) KLAST=NSTOR TIGPO219

JSAVEfNSTOR TIGPO220
290 X(JSAVE)-XO TIGPO221

Y(JSAVE)zYO TIGP0222
GO TO 250 TIGP0223

C TIGPO224
C DELETE POINT (D) TIGP0225
C TIGP0226

300 DSAVEa1.E40 TIGPO227
IF(NPTOT.EQ.O) GO TO 200
IS964I TIGP228
NS114,1 TIGP0229
KzI TIGPO230
DO 340 Isl,NL TIGP0231
NENDsaS3 A( 1)-I TIGP0232
DO 330 JuNS ,END TIGP0233
IF(NLINE.Q.O) GO TO 310 TIGP0234
IF(NDRAW(I).EQ.O) GO TO 320 TIGP0235

310 XDXX(K)40 TIGP0236
YDYxY(K)-YO TIGP0237
DISTWDXDX*RDX2+YDYNYDY*RDY2 TIGP0238

13.11
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IF(DIST.GE.DSAVE)GO TO 320 TIGP0239
DSAVE=DIST TIGPO2IO
JSAVE-K TIGPO24I
ISAVE:I TIGP0242

320 KLAST=K TIGPO2413330 KsISUB(K TIGP0244

340 NSU=NEND.1 TIGPO245
ISxISAVE464 TIGP0246

350 IF(IS.LE.90)GO TO 360 TIGPO247
IS:IS-90 TIGPO248
GO TO 350 TIGP0249

360 CALL POINTA(X(JSAVE),Y(JSAVE)) TIGPO250
IF(IOFF.EQ.O)CALL ANCHO(IS) TIGPO251
IF(ICHAR.NE.4) GO TO 230 TIGP0252
NPTOT-NPTOT-1 TIGP0253
K=JSAVE TIGPO254

C IF DELETED POINT IS LAST ONE SKIP SHIFT TIGP0255
IF(KLAST.EQ.JSAVE)GO TO 370 TIGPO256

C GET POINTER OF NEXT POINT TIGP0257
K=ISUB(JSAVE) TIGP0258

C TRANSFER POINTER OF NEXT POINT TO DELETED POINT TIGP0259
ISUB(JSAVE)xISUB(K) TIGPO260

C MOVE VALUE OF NEXT POINT TO DELETED POINT TIGPO261
X(JSAVE)=X(K) TIGP0262
Y(JSAVE)=Y(K) TIGP0263

370 IF(NPTOT.EQ. 1)NSTOR=I TIGPO264
C ZERO DELETED POINTER TIGP0265

ISUB(K)=O TIGP0266
NPTA(ISAVE)=NPTA(ISAVE)-1 TIGP0267
IF(NPTA(ISAVE).GT.O)GO TO 390 TIGP0268
NPTA(ISAVE)zO TIGP0269
JxO TIGPO270
DO 380 IsI,NL TIGPO271
IF(I.EQ.ISAVE)GO TO 380 TIGP0272
J-J+1 TIGP0273
NPTA(J):NPTA(I) TIGPO274
VLABL(J)xVLABL(I) TIGP0275

380 CONTINUE TIGP0276
NPTA(NzL)=O TIGP0277
NL=NL-1 TIGP0278

390 GO TO 200 TIGPO280
C TIGP0281
c ElN (E) TMGI0282
c TIGP0283
400 CALL NDIPAG T10P0284

Lal
DO 431 I=2,NPTOT
KaISUB(L)
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IF(I.EQ.K) GO TO 431

JLEFT=NPTOT,1 -I
DO 420 KKzl,JLEFT
IF(J.EQ.I) GO TO 430
JO-J

4120 JxISUB(JO)
4130 ISUB(JO):K

ISUB(L)=I
IS:ISUB( I

6 ISUB( I )ISUB(K)
ISUB(K)xIS
XS=X(I)
X(I)xX(K)
X(K):XS
XS:Y (I) TIGPO297
Y(I)=Y(K) TIGPO298
Y(K)=XS TIGP0299

4131 L:I

RETURN TIGPO30J4

c FORMAT (F) IP36

440I LCNT=LCNiT-LDEL TIGPO308
CALL MOVAS(0,LCNT) TIGPO309
CALL AHMODE TIGPO310
IY: (YO-YBEG)/DELY.300 0354
II=(30415-IY)/50+1 0355
IF(II.LT.1) 11:1 0356
IF(II.GT.NL) IIzNL 0357
PRINT 450,MODE(II) TIGPO31 1

~450 FORMAT(* ITIP a *v12) TIGPO312
CALL GETIN(1,VTEM) TIGPO31 3
MOE(II)=VTEM( 1) TIGPO314A
LCNTzLCNT-LDEL

C
C IF F OUTSIDE OF AXIS THE SET ALL CURVE MODES
C

IF(XO.LE.TXU4IN) GO TO 200
DO 451 Ial,30

*451 MODE(I)*VTEM(l)
GO TO 200 TIGPO317

C
C CHUNM GRID OPTION
c

455 IORIDs-IGRID
C GO TO 200TGO38

&13
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C NEW LINE (N) TIGPO319
C TIGPO320

460 NPTOT:NPTOT I TIGPO321
NSTORfNSTOR+1 TIGP0322
IF(NPTOT.NE. 1) ISUB(IK.AST)=NSTOR TIGP0323
KLAST:NSTOR TIGP0324
IF(IPLOT+ITAB.EQ.O)GO TO 580

461 X(NSTOR):XO TIGP0325
Y (NSTOR) =YO TIGP0326
NL=NL+I TIGP0327
IS=NL+64 TIGPO328

C
C NO DATA THEN DO[T ShBCL ITC

IF(IPLOT.EQ.0) GO TO 490 TIGP0329
470 IF(IS.LE.90)GO TO 480 TIGPO330

ISZIS-90 TIGPO331
GO TO 470 TIGP0332

480 CALL POINTA(XO,YO) TIGPO333
IF(IOFF.EQ.O)CALL ANCHO(IS) TIGPO334

490 NPTA(NL)=1 TIGPO335
NL1=NL+I TIGP0336
NPTA(NL1 )z0 TIGP0337
LCNTxLCNT-LDEL TIGP0338
CALL NOTATE(O,LCNT,20,MSG2) TIGP0339
LCNTzLCNT-LDEL TIGPO34O
CALL MOVABS(0,LCNT) TIGPO341
CALL ANIDE TIGP0342
CALL GETIN(1,W..ABL(NL)) TIGPO343
ISAVExNL TIGPO344
JSAVEsNSTOR TIGPO345
IF(IPLOT.EQ.0) GO TO 530
GO TO 240

c TIGPO347
C PLOT (P) TIGPO348
C TIGP0349C b

C CHECK FOR TABLET MODE, SKIP SPECIAL P SECTION IF TABLET
C

500 IF(ITAB.EQ.I) GO TO 530
IF(XO.GT.T]mIN) GO TO 530 TIGPO350
IF(NLINE.GT.O) GO TO 520 TIGPO351
DO 510 II,.L TIGP0352

510 NDRAW(I)sO TIGP0353
520 IYs(T0-TEG)/DELY+300 TIGP0354

IIs(3045-IY)/50.1 TIGP0355
IF(II.LT.1) I1.l TIGP0356
IF(II.G.IL) II.NL TIGP0357L1 W14
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NDRAWI(II) 1 TIGP0358
.LINE-l TIGP0359
GO TO 200 TIGPO360

530 CALL NEWPAG TIGPO361
GO TO 4O TIGP0362

C TIGP0363
C RESTORE WINDOW (R) TIGP0364
C TIGP0365
540 IF(X0.GT.TXMIN.OR.NLINE.E.0) GO TO 550 TIGP0366

NLINE-O TIGP0367GO TO 200 TIGP0368
550 IWIX--O TIGP0369

GO TO 530 TIGPO37O
C TIGPO371
C SHCW VALUE (S) TIGP0372
C TIGPO373

560 LCNT-LCNT-LDEL TIGPO374
CALL MOVABS(0,LCNT) TIGP0375
CALL ANMODE TIGP0376
PRINT 570,XO,YO TIGP0377

570 FORMAT(*X=O,G13.5,/,*Y=,G13.5) TIGP0378
LCNT-LCNT-LDEL TIGP0379
GO TO 200 TIGPO380

C TIGPO381
C VALUE IN (V) TIGP0382
C TIGP0383

580 LCNTrLCNT-LDEL TIGP0384
CALL NOTATE(O,LCNT, 10,MSG5) TIGP0385
LCNTzLCNT-LDEL TIGP0386
CALL MOVABS(O,LCNT) TIGP0387
CALL ANMDE TIGP0388
CALL GETIN(2,VTEH) TIGP0389
XOzVTEM(1) TIGPO390
YOxVTEM(2) TIGPO391

C
C CHECK FOR N COMMAND VALUE INPUT SECTION.
C

IF(IPLOT.EQ.O) GO TO 461
LCNTxLCNT-LDEL TIGP0392
CALL NOTATE(O,LCNT, 13,4SG6) TIGP0393
CALL TINPUT(ICHAR) TIGPO394
GO TO 260 TIGP0395

C TIGP0396
C WINDOW (W) TIGP0397
c TIGP0398

590 CALL GETVAL(ICHAT,X1,Y1) TIGP0399
AXMIN2AHIN1 (XO,X1) TIGPO4O0
AXMAX2AMAX1 (XO Xl) TIGPO401

A-II
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AYMIN=AMIN1(YO,Y1) TIGPO402
AYMAX=AMAX1(YO,Y1) TIGP403 d
r|jn=1 TIGP04,.
GO TO 530 TIGPO405
END TGO0

CGETVAL TIGPOO6TV0001
SUBROUTINE GETVAL(ICHAR,XV,YV) GETVO002
COMMON/TEGPPR/DUM(3),ICL,ITAB,ITABS,XS,YSDUM2(20) ,NLINE GETVO003

C ICL=O INITIALIZE TABLET GETV0004
C IC=O NOT IN CONTINUOUS MODE GETV0005
C ITAB=O SCREEN CURSER GETV0006 e
C" 1 '* GETVO0O?
C"* GET VALUE AND CHARACTER FRCM CROSS HAIRS OR TABLET GETVO008
C*"" GETVO009
C**"* GETVOO1O
C**** CHECK FOR TABLE INPUTS GETVO011
C**** GETVO012

10 Ir(ITAB.EQ.1)GO TO 20 GETVO013
CALL VCURSR(ICHAR,XV,YV) GETV0014

C""* GETV0015
C""** CHECK TO SEE IF SCREEN COt4AND WAS TO ACTIVATE TABLET GETVO016
C""** GETV0017

IF(ICHAR.NE.84)GO TO 30 GETVO018
ITAB=I GETVO019
ICL=ITABS GETVO020

C"*** GETV0021
C"" SET TABLET LAST CHARACTER (ALSO USED AS A FLAG FOR INITIALIZATION GETVO022
C**" GETV0023

20 ICHAR-ICL GETV0024
CALL TABVU(ICHAR,XV,YV) GETVOO25

C""* GETV0026
C "" SAVE LAST TABLET CHARACTER COI9IAND GETVO027
C**" GETV0028

ICLICHAR GETVo029
NLINE=O GETVo030

C SET FLAG TO PLOT ALL LINES IN TABLET MODE
C C"" GETVOO3 1

C*"" CHECK FOR TABLET HALT COQAND GETVO032
4t C*** GETVOO33

IF(ICL.NE.72)GO TO 30 GETVO034
C*"" GETV0035
C*"" TUu, TF TABLET AND SAVE LAST C0M4AND GETV0036
C"" GETV0037

ITABO GETVO038
ITABSsICL GETVO039
RETURN GETV0040LirnI
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30 IF(ICHAR.EQ.69 )ITABS=O GETV0041
RETURN GETV0042
END GETV0043

CTABVU TABVO001
SUBROUTINE TABVU (ICHAR,XV, YV) TABVO002
COMMON/TEI1xPPR/LDEL ,LCNT,MAXSR,LTV(5) TABVO003

I ,LS,MXI,MY1,MX2,MY2,XB,YB,FACX,FACY,ANG,MXB,MYB TABVO004
DIMENSION MSG1(54),MSG2(43),MSG3(43),MSG4(18).ICONV(2, 10), TABVOO05
1 IRETN(2,10),XTEM(2) TABVOOO6
DATA ((ICONV(I,J),J=1,10),Iz1,2)/65,66,67,68,69,71,72, TABVOO07
1 105,78,80,82,83,86,87, TABVOO08
1 32 ,32 ,32,32,32,32/ TABVO009
DATA ((IRETN(I,J),J=I,10),I=1,2)/ 0, 0, 0, 0, 1, 1, 1, TABVOO1O
1 i, O, i, 1, 0, 1, 0, TABVO011
1 1, 1, 1, 1, 1, 1/ TABVOO12
DATA MSG1/ 83,113,117, 97,114,101, 32,109,101,110, TABVO013
1 117, 32,119,105,116,104, 32,116, 97, 98, TABVOO14
1 108,101,116, 32, 97,110,100, 32,116,111, TABVO015
1 117, 99,104, 32,117,112,112,101,114, 32, TABVO016
1 108,101,102,116, 32,109,101,110,117, 32, TABVOO17
1 100,111,116, 46/ TABVOO18
DATA MSG2/ 84,111,117, 99,104,, 32, 97,120,105,115, TABV0019
1 32,111,114,105,103,105,110, 32, 97,110, TABVOQ20
1 100, 32,101,110,116,101,114, 32,118, 97, TABVOO21
1 108,117,101,115, 32, 88, 32, 97,110,100, TABVO022
1 32, 89, 46/ TABVOO23
DATA MSG3/ 84,111,117, 99,104, 32, 32, 32, 97,120, TABVO024
1 105,115, 32, 97,116, 32,109, 97,120, 32, TABVO025
1 108,101,110,103,116,104, 32, 97,110,100, TABVO026
1 32,101,110,116,101,114, 32,118, 97,108, TABVO027
1 117,101, 46/ TABVOO28
DATA MSG4/ 76, 97,115,116, 32, 99,111,109,109, 97, TABVO029
1 110,100, 32,119, 97,115, 32, 32/ TABVOO30
TF(ICHAR.NE.O)GO TO 30 TABVO031

C TABLET HAS NOT BEEN SET CHECK IT TABVO032
.3=100 TABV0033

CALL TABINT(1,0,0) TABVO034
CALL NEWPAG TABVOO35
LCNT3120-LDEL TAB=V036

C GET MENU POSITION TABVOO37
CALL NOTATE(O,LCNT,54,MSG1) TABVO038
CALL BELL TABV0039
CALL OtEPNT(MX1,MYl) TADVO040
mX2,MX.1000 TABV0041
MY2,MT1 -200 TAB V0I2
GO TO 20 TABVO03

10 LCNTx312O TABVO0S 4
CALL NEWPAG TABV0045

&17
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20 LCNTrLCNT-LDEL TABV0046
C GET COORDINATE INTERSECTION TABVQO047

CAML NOTATE (0, LCNT, 43, MSG2) TAVM8
CALL BELL TAB M49
CALL ONEPNT(MB,Mnh) TABV0050
LCNTzLCNT-LDEL TABVO051
CALL ?IOVABS(0,LCNT) TABV0052
CALL ANMCDE TABV0053
CALL GETIN(2,fl'EM) TABV0054
XB=XTEM( 1) TAB V0055
YB=X7EMN(2) TABV0056
LCNT=LCNT-LDEL TABV0057
MSG,2(7 ):88 TABV0058

C GET X AXIS POSITION MAX TAB V0059
CALL NOTATE(O,LCNT,J43,MSG3) TABV0060
CALL BELL TABV0061
CALL ONEPNTMXN,NM) TABVO062

CALL MOVABS(O,LCNT) TABV0064I
CALL ANIOOE TAB V0065

C GET VALUE AT POSITION TABV0066
CALL GETIN(1,X) TABV0067
DXzML4M TABVO068

DYZN)4-MYBTAB V0069
C CCD PT ANGLE CORRECTION TABVO070

ANGzATAN2(DYDX) TABV0071
LCNTzLCNT-LDEL TABV0072
fMSG3(7 )x89 TABVO073

C GET Y AXIS POSITION M TABV007~4
CALL NOTATE(O,LCNT,43,MSG3) TABV0075
CALL BELL TABV0076
CALL ONEPNT(MIM, NYM) TABVO077
LCNTxLCNT-LDE TAB V0078
CALL MOVABS(O,LCNT) TAB V0079
CALL A34(DE TABV0080

C GET VALUE AT POSITION TABVO081
CALL OETN(1,7M) TABV0082
Dy2Nym-mB TABVD083
COSAmCOS (ANG) TABY0O8M

C SET UP C"4ON FACTORS FOR ANGLE CORRECTIONS TABVO5 1
FACXx(XM-X))COSA/DX TABV0086
FACYs(Th-YB)*CSA/DY TABVO8
INITal TABVOOS
rJXX[4 TA310089
Tysym TASV0090
ICKARS? TANIVO9

C RETURN PLOT CCMMAND TADVOO9
RETURN TA3V009

11. M y 7 7- Z1-
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C CHECK FOR TABLET INITALIZED TABVO94
30 IF(INIT.NE.1)GO TO 4O TABV0095

ICHARz87 TABV0096
XVz:XB TAB V0097
YYzYB TABV0098
INITO0 TAB V0099
RETURN TABV0 100

40 CALL BELL TABVO0101
CALL ONEPNT(IXIrY) TABVO0102

C CHECK TO SEE IFPOINT SENT IS AMENU C AND TABV0103
IF(IX.Gr.t4X2.OR.IX.LT.MX1)GO TO 50 TABYV0104
IF(IY.Gr.MY1.OR.IY.LT.MY2)GO TO 50 TABV01 05
IC=(IX-MX1)LSe. TABYV0106
IR=(MYl-IY)/LS.1 TABYV0107

C CONVERT RCW AND CO.LUMN POSITION TO CCt4AND CHARACTER TABVO 108
ICHAR:ICONV(IR, IC) TABVO 109
IF(ICHAR.EQ.32) RETURN TABV0 110
MSG4(18)=ICHAR TABil~l
LCNTsLCNT-LDEL TABVO 112

C LAST MESSAGE COMMAND TABV0 113
CALL NOTATE(O,LCNT,18,MSG4) TABYVl114
IF(ICHAR.EQ.105)GO TO 10 TABYVl115
IF(IRETN(IR,IC) .EQ. 1)RETURN *TABYMl116

GO TO MO TABV0117
C CONiVERT TABLET UNITS TO VIRTUAL UNITS WITH ANGLE CORRECTION TABYV0118

50 DXzIX-t4Th TABY01 19
oDYaIY-MYB TABYV0120

IF(DX.EQ..)DX:1 .E-20 TABV01 21
RSQRT(DX*DX*ODY) TABVO0122
ANGRATAN2(DY,DX)-ANG TABV0 123
XVuR*FACX*COS(ANGR )+.B TABYVl124
YVsR'VACY*SIN (ANGR ).YB TABYV0125
RETURN TABV0126
END TABVO127

CDRAWIT DRAW0001
SUBROUTYINE DSAWIT(NL,NPTAX,YISUB) DRAWOOO2
COMtkON/TKTRNX/ITEI(C(60) DRAW0003
COwMo/TEiPPRADM(2O),EN(2),rEL(2),BEG(2),RlkX,RDY2,LINE, DRAW0004
1 NDRAW(30),MCCE(30) RWO

DIMENSION QSY(306),QSX(306),WTA(l),X(l),Y(1)ISUB(1) DRAW0006
tEQUIVALENCE (IOFF, ITEKC(30)) DRAW0007

C DRAW0009
C DRAW001 0
CO0SYMBOLS 1 LIKE 2 SPLINE WRT X 3 SPLINE WITY 4 ARC FIT 5 CLSED
C DRAW0012

IT64 DRAWO13
Kual DRAVO0l h
NSLUju 1 DRM015
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DO 290 Izl,NL DA01
ISYX:M.CDE (I)
ITY0PzIABS(lSr,!) DAOO
IF(ITYP.GT.1) GO TO 40 DRAW0008
NENDzNSUM+NPTA( 1)-i DRAW0017
ITITe DRAW00189
IF(IT.Gr.90)ITz65 DRAW0019
DO 20 JzNSMt,NEND DRAW0020
IF(NLINE.EQ.O) GO TO 10 DA02
IF(NDRAW(I).EQ.O) GO TO 20 DRAW0022

10 XPzX(K) DRAW0023
YP=Y(K) DRAW0024
IF(J.EQ.NSUN) CALL MOVEA(XP,YP) DRAWOO25
IF(ITYP.EQ.1) CALL DRAWA(XP,YP) DRAW0026
IFCISY?4.LT.O) GO TO 20 DRAW0027
CALL MOVEA(P,YP) DRAW0028
IF(IOFF.EQ.0) CALL ANCHO(IT) DRAW0029
CALL MOVEA(XP,YP) DRAWOO

20 KzISUB(K) DRAW0030
30 NSII4:NEIID.1 DRAW0031

GO TO290 DRAW0033
C DRAW0034

C PLOT WITH SPLINE DRAW0035
C DRAW0036

40 NS=NC DRWO042

NPT=NPTA(I) DRAW0043

IT=1T4.1 DRAW0045
IF(IT.Or.90)IT-65 DRAW0046
IF(NLINE.EQ.0) GO TO 60 DRAW0047

.. IF(MDRAW(I).NE.0) GO TO 60 D)RAW0O48
C LOCATE POINTER OT NEXT LINE DRAW0049

DO 50 Lsl1,NPT DRAW0050
50 K=ISUB(K) DRAW005 1

GO0TO290 DRAW0052
60 JFIT2 DBAWOO53

TOxYCK) DRAW0054I
K1913IS(K) DRAW0055
IF(fP.01.2) 00 TO 80 DRAWOO56
XO.X(K) DRAW0057 t

C CHECK X DATA ?C* ASCENDING O1M.2 DRAW0058
DO 70 L82,WT DRAW0059
XlnX(Kl) DRAW0060
IFUX1.10X) GO TO 110 DRAWW511

70 zoaxiDRA0063
WO T210 DRXW0064

00 70210 DAWO06
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80 IF(ITYP.GT.3) GO TO 100 DRAWCO65
C CHECK Y DATA FOR ASCENDING ORDER V'% W C: 66

DO 90 Lz2,NPT DRXrJC67
Y1:Y(K1) DRAW/CC68
IF(Y1.LE.!O) GO TO 110 DRAWCO69
K1:ISUB(K1) DRAWOO70

90 YOs-yl DRAW0071
GO TO 210 DRAW0072

100 JFITzITYP-2 DRAW0073
110 NCIRzO DRXWOO74

IF(JFIT.EQ. 3) NCIRz-NPT/2-1 DRAW0075
MPTaNP-2*NCIR DRAW0076
QSY(1)=MPT DRAWCO77
QSX(l1)zMPT DRAWCO78
S0o. DRAWOOT9
KA:NS DRAWOOBO
KOvKA DRAW0081
KE=KO44PT DRAW0082
KSAVEzK DRAW0083
KA:-KA44CIR DRAW0084
DO 160 Mz1,MPT DRAW0085
M1lm4. DRAWOO86
KAvKAe. DRAW0087
IF(KA.Gr.KO) GO TO 130 DRAW0088
NDO=NPT44CIR DRAW0089
DO 120 II1,NDO DRAW0090

120.KxISUS(K) DRAW009 1
KIrKA+NPT DRAW0092
GO TO 140 DRAW0093

130 IF(KA.NE.(KE.1))GO TO 140 DRAW0094
JSAVEmK DRAW0095
KufKSAYE DRAWOC96
KAzCA-KPT DRAW0097

140 CONTINUE DRAW0098
LxM1..nP DRAWOO99

YYSY(K) DRAWO100
X)CPUXOC) DRAW0101
KIsMJ(K) DRAWOIO2
IF(N.EQ.1) 00 TO 150 DRAW0103
DSQUT(BDX2(XVoXp402.RD2'(mYP-YO)>"2) DRAO1OA4
3SS.M DRAW0105

150. WXo~m DRAW0106
TOuT??p DRAVO0107
QX(N1 )*S DRAW1018
QSY(N1)s3 DRAWO09
QSX(L)SXP DRAW1 10

100 OSY(L)#1TTP DRAW111
KAmK4P DRAW1l12
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QSX(L.1 )uO. DRAW01 13
QSY(L.1 )=O. DRAWO1 14
QSX(L2)a1. DRAWO 115
QSY(L..2)xl. DRAWO1 16
XOUQX(MPr2-NCIR) DRAW01 17
YOmQSY(MPr.2-NCIR) DRAWO1 18
CALL MOVEA(XO,IQ) DRAWOI 19
TF(IOFF.EQ0) CALL ANCHO(IT) DRAW0120
CALL MOVEA(X,70) DRAW0121
SCKaQSX( 3-NCIR) DRAW0122
SaQSX(2-MCIR) DRAW0123
IF(NPT.LE.1) GO TO 290 DRAW012'4
DCz4O. DRAW0125
DSs4O. DRAW0126
NCKx2 DRAW0127

170 SxS+CB DRAW0128
XP&SPLNQ1(1 ,SXS) DRAW0129
YP~SPLNQ1( ,QsyoS) DRAW01 30
DCK4QT(RDX2(XO-XP)*2+RY2*(YO-YP)**2) DRAW0131
DSs DC*DS/DCC DRAW0132

180 IF(3.LT.SCK) GO TO 200AW13
NSV~*I+K-KIRDRAW0134

XS.QS(N$T) DRAW0135
YS.QSY(N$M) DRAW01 36
CALL DRAWA(XStYS) DRAW01 37
1F(ISYMA.O.AND.NCK.mLNPT) Go To 190 DRAW0138

CALL MOVEA (XS tYS) DRAW0139
IF(MF.EQ.0) CALL ANCHOCIT) DRAW01'40
CALL NOVEA(XS,1S) DRAW0141I

190 NC~xaNK,1 DRAW01'42
SCKQSX(NCK+.1-NC I) DRkWOl143
IRCCLLE PTJFl-2) GO TO 180 DRAW0l144
rF(JFXT.EQ.3) WaSAVE DRAW0145
00 TO290 DRAW014I6

200 CALL MMAA(V,4P) DRAW0147
XawV DRXWO14I8
TYgp DRAM0149
00 TO 170 DRWOI5O

210 QBX()sNT DRAmli
DO 240 Ms1,WT DRWO1S2 4
3u14#1 DLW0153
KAVM MS45
L4.*WT NMI"5
nos=) VRAWOISG
VOW(K OMSANl

IFPL.1A .M3.y.I.Nq.K.)00 10 220 owls$5
CALL MOMf(XP,1) M 15
OF(X?.3M.O) CALL ANC3I()D110

WrN 4 '. A .~
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220 I?(ITYP.NE.3) GO TO 230 DRAW0161
QSX(?J)ZYP DRAW0162
QSX(L )zXP DRAW0163
GO TO 240 DRAW0164

230 QSX(N)zXP DRAW0165
QSX(L)zY? DRAV0166

240 K=ISUB(K) DRAW0167
QSX(L4.1)sO. DRAW0168
QSX(L+2)ml. DRAW0169
XENaQSX(NPT.1) DRAWO170
XINQSX(2) DRAW01T 1
IFTTP:ITYP-1 DRAW0172
BCKz.BEG(IFITP) DRAW0173
ECKEN(IFITP) DRAW0174
DELT=DEL (IFITP)*30. DRAW0175
IVOCIN.LT.BCK) XlNSBCK DRAWO2176
IF(EN.GT.ECK) XENzECK DRIAW0177
KILL-O DRAW0178
DO 280 N:1,200 DRAW0179
XI:1fl44)ELT*(14-1) DRAW0lBO
IIFXT.XEN) GO TO 250 DRAW0181
KIlalz DRAWO 182
X(I=XEN DRAW0183

250 YIxSPLN01(1,QSX,X(I) DRAW0184
IF(ITYP.EQ-3) GO TO 260 DRAWO185

2XP'fI DRAW0186

280 CONTINUEA018

260 R~zI RAW18
KPX DRW09

270 NI(MEl CL OE0,Y)DA19
CALL-DAWA(XYS) RAW012
IF(N"EQ,.) GO O 29 DRA0093
IMMAQ.1) GO O 290OOOII1
280CONTNUESRAW0195

NS~lsNSi 5,1.0003

XVIOXM 3R'W

3RJW0
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NSP2zNS.2 3I'LN0010
IF(MOPT3.LE.1) GO TO 130 SFLMO 1
IF(NOPT3.G.2) GO TO 10 3SLM~N12
N=:ID.+40PTS SF1LN0013
T3v(X(N)-X(N-1 ))/(X(ID)-X(ID-1)) SPLXOO14
M*ID SRLN0015
?ITRAN1l SF146016
GO TO 280 SFLN600 17

10 NS2uNOPTS'2+NSP1 SF1410018
LxX(NS2) SFN100 19
LSCut4S2+1 SPLNOO20
IQMWDE:XCLSC) SPLN60021
K=L+NS SRLN022
NL=NSP1 SR-NO023
KHzID SF1.N0024#

C'"* BINARY SEARCH FOR INTERVAL SRLNOO26
IF(IN-X(ID)30,140,20 SPLN0027

20 MTRAP-O SPLN0028
GO TO 150 SPLN0029

30 IF(XIN-X(NSP1 ))AO,40,60 SPLN40030
40 NTRAP:1l SRLNO031
50 KzNSP2 SPL0032

GO TO 160 SR14N0033
60 IF(L)120,120,70 S-O3
70 W(XIN-X())0, 100,100 SFLN40035
80 N~mK SR-NO036

KIC..1 SF1460037
90 IF(XIN-X(M)110, 100, 100 SF1"038

100 NLaIC SF14N0039
GO TO 120 SN0040~.

110, NHMK SKJI041
120 Ka(NH-L)/2+NL SFLN6004I2

IF(K-NL)90, 140,90 S3003
130 YOIJrzX(NSP2) 3PIX0J44

GO T0.320 SR1410045
140 LFAST.L-hNI.N 3F11004

X(NS2)*NH-NS SF116047
150 KaNH SF146048'
16OMaIC SF1N0049

Yj*1(N-1) SF11005
X3404N-1) 8105

Cmf OWC FOR PAST M=E AS UNhAMT"C 53003
IF(MTRAP.0) 00 To t8sS1605
IF(!QIL... FAST.3O) 00 It 180 S105
DO '110 tat, 3 RW

170 QM(fl.XCLSC4) - 511600

51JO5
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GO TO 310 SEt.JCO58
180 YJ~aX(N) so lic 59

X4uXU4) SFCA C

S32(Y*4-Y3)/A3 SPL,*ICC62
IF(M.EQ.NSP2) GO TO 190 SPLNCO63
X2zX(4-2) SR.NOC"64
Y2xX(N-2) SPLN0065
S2z(Y3-Y2)/(X3-X2) SPLNO066
IF(M.EQ.ID) GO TO 200 SFLN0067

&190 X5=X(~l~) SPLN0068
Y5=X(N~l) SPLN0069
Si~z(Y5-Y4)/(X5-XAI) SPLNC070
IF(M.EQ.NSP2) S2-S3433-S4 SPLN0071
GO TO 210 SL07

200 SJ~sS3+S3-S2 SPT-NO073
210 IF(M.LE.(NSP2+1)) GO TO 220 SFLN0074

Sl:(Y2-X(N-3) )/(X2-X(M-3)) SPLN0075
20GO TO230 SPLN0076
2S12S2+2-S3 SPLN0077

230 IF(M.GE.(ID-1)) GO TO 240 SPLN0078
S5s(X(N.+2)-Y5)/(X(M.2)-X5) SPLN0079

*GO TO 250 SPLN0080
240 S5234S4S3 SR..N0081
250 W2zABS(SAI-S3) SPLN0082

W3ABS(S2-Sl) SPLN0083
SW2W24W3 SPLN00841
IF(SW.NE.0.0) GO TO 260 SPLN0085
W2xO.5 SPLN0086
W30.5 SPLN0087
5ia1.0 SFLN0088

260 T39(W2fS2#W3S3)f SW SPLNOO89
W3m M (35-S4I) SPLN0O9O
W4AM33-S2) SPLNOO91
SMI3V SPLN0092
IF(3W.M5.0.O) GO TO 270 5PL1093
W30. 5 SPLNOO9A

V480.5SFLN0095
$131.0 SKMO1096

XF(Iff.LT.0) SPIO.903FN009

IFCT3M .0O) T3d1'4 SFLJIOO
28D LUMW~M? SRJNo100

O'f 7WM -9)= FM 2 POOl AM L±UIA IrlMA~*X SF1JOI
?UftZ~f.1WP5)eXl3-(ZX)T3SfLNOIO2

00 O320 -SRI.1103

290 QW(2.ON(3i73)43-4)/A3 SFLNO104
Q3suC433T3*4)'( ASA3) SR140105
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IF(IQNCODELFAST.EQ.0) GO TO 310 SPLNO106
DO 300 I1x,3 SPLNO107

300 X(LSC+I)QM(I) SPLN0108
310 DXXIN-X3 SPLN0109

YOUTY34DX*(T3+DX*(Q2+DX'Q3)) SFLN0110
320 SFLNQIYOUT SPLN0111

RETURN SPLN0112
END SPLN0113

CTTrTE TTITOO01
SUBROUTINE TTITE(IX,IY,NTL,LABTL, NM,IA) TTITO002
DIMENSION LATL(),IP(136) TTIT0003

C NTL -NUMBER OF 10 CHARACTER WORDS TTITOOO4
C NM MAX CHARACTERS PER LINE TTIT0005
C IA SWITCH,IAO HORIZ,IAzI VERTICAL TTIT0006
C IX SCREEN CENTER TTITO007
C IY SCREEN CENTER TTIT0008

IF(NTL.LE.0) RETURN TTIT009
NCzIO*NTL TTITO010

C GET CHARACTER SIZE TTITO011
CALL CSIZE(IHORZ, IVERT) TTITO012

C CONVERT LABEL TO ADE TTIT0013
CALL KAM2AS(NC, LABTL, IP) TTITOO14
IXIsIX 1
IxlaIY TTIT00156I¥ 1sI¥ TTT016

ItLiO TTITOO17
NBLKxO TTITO018
DO 70 KxI,NC TTITO019

C CHECK FOR LEADING BLANKS TTIT020
IF(IP(K).NE.32) GO TO 10 TTITO021
IF(ITL1.EQ.O) GO TO 70 TTITO022
NBLKxNBLK.I TTIT0023

C CHECK FOR 3 BLANKS TO TERMINATE LINE TTITO024
IF(NDLK.NE.3) GO TO 20 TTIT0025
ITLI2ITL1-2 TTITO026
GO TO 50 TTITO027

10 NBLKUO TTIT0028
C CHECK FOR MAX LINE LENGTH C TTITOO29

20 IF(ITL1.LT.NI) GO TO 30 TTITO03O
IF(IP(K).EQ.32) 00 TO 50 TTITO031

30 ITL1ITL.11 TTITO032
IP(ITL1)*IP(K) TTITO033 ,
IF(K.LT.NC) 00 TO 70 TTITOO34

410 ITLI1UISILK T'ITMO
C 0= yo VTICAL OR iiOsl LABWL TTITWO36

50 IF(IA..O) 00 10 '-TTrTOO37
IXIeIX-OR'IL1*.s , .. " TMT 38
CALL UTATI(!,11,T1, ITL P) TTXI 139
ff IeI-rvERTmlI TTn 401'O

lSAM
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ITIZ~ O TTIT004I1
GO TO 70 TTITO042

60 IY1-IY+IVERT*ITLl*.5 TTITOO3
CALL MOVABS(IX1, IYl) TTIT0044
CALL VLABEL(ITL1,IP) TTITO045
IX1=IX+IHORZ'1.1 TTIT0046
ITLi O TTITO07

70 CONTINUE TTITO048
END TTIT0049

CGETIN GETIOOO1
SUBROUTINE GETIN(NIN,Y) GETIO002

c GETIO003c GET1004
C MICHAEL CADDY 3/19/78 GETIO005

DIMENSION Y(I),IC(80) GETI0006
C FREE FORM INPUT CODE GETIO007

NW-O GETIO008
10 J=O GETIOO9

READ 20,IC GETI00I0
C CHECK FOR END OF FILE GETIO011

IF(EOF(5).EQ.0)GO TO 30 GETIO012
MINZNW GETIO013
RETURN GETIO014

20 FORMAT(80R1) GETIO015
30 JCsO GETIO016

JD=O GETIO017
JS-1 GETIO018
NC--O GETIO019
XzO. GETIO020

40 JzJ+l GETIO021
C ONLY ONE CARD PER INPUT READ GETIO022

C HIODFIED TO READ MORE THAN ONE CARD 4/26/78 MJC
IF(J.GT.80) GO TO 10 GETIO023
I"IC(J) GETM0024

C CHECK FOR VALID NU4ERIC FIELD GETO025
IF(I.GT.32.AND.I.LT.45B) GO TO 110 GETIOO26

C IGNORE LEAD + SIGN GETIO02?
IF(I.EQ. ) GO TO 40 GETO028

C SET FLAG FOR NWATIRV VALUE GET1O029
IF(I.NE.J6B) GO TO 50 GETO030
J$-1 GET10031
00 T40 GET0032

C CM=C FOR ECiMAL GE?0033
50 G(O.3.57B) O0 060 ET10034

IF(JC.ZQ.-1) GO TO 120 GET10035
C IF ia IS SECOND DECIPAL 3lW OFF TO ERRO CODE GET C036

JCs,,, GE'TIO037
O TO 0 G 0Eoo38

-4'
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CHARACTER IS BLANK TREAT AS COMMA IF NOT LEADING GETI0039
60 IF(I.EQ.55B)GO TO 80 GET1IO40

IF(I.EQ.56B)GO TO 70 GETIO041
GO TO 120 GET-0042

70 IF(NC.Gr.O)G0 TO 90 GETI0043
NWSNW.1 GETIO044
IF(NW.G.NIN) RETURN GETIO045
GO TO 40 GETI0046

C iWO COMAS ..IGNORE THIS DATA FIELD AND GO ON TO NEXT GETIO047
80 IF(NC.EQ.0) GO TO 40 GET004I8

C SHIFT DECIMAL TO NUMBER GETIOO49
90 XaJS'X*10. OJD GETI0050

NWNW+ GETIO051
Y(NW)=X GETI0052
IF(NW.GE.NIN) RETURN GETI0053
GO TO 30 GET10054

110 JDaJD+.C GETI0055
-NC. GETIO056

C AM DIGIT TO NUMBER ,,CAREFULLY GETI0057
XzX*IO+(I-33B) GETIO058
GO TO 0 GET10059

C ERROR COVE GETIOD6 O
120 DO 130 Ksl,80 GETIO061
130 IC(K)55B GETIO062

IC(Jza17B GET10063
PRINT 140 ,IC GETI0064

14 0 FORMAT(2X,80R1) GETIO065
PRINT 150 GETIO066

150 FORMAT(* BAD FIELD, RE-E R DATAO) GETIO067
GO TO 10 GETIO068
END GETIO069

w
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