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PROGRAMMER'S GUIDE FOR SUBROUTINE PRNT3U

Identification

PRNT3D - A Subroutine which Generates Two- and Three-dimensicnal Printer
Plots

Author - Larry Gales

Date - May 1978, Center for Quantitative Science in Forestry, Fisheries
and Wildlife, University of Washington, Seattle, Washington

98195

Purpose

PRNT{ ' is a sﬁbroutine package which generates a variety of printer
plot displavs. The displays include single and multiple x versus y
functions, multi-value x, y relationships, and density plots which
simulate three-dimensional effects by means of overprinting. The package
features one- and two-dimensional interpolation, 'zoom-in' capabilities,
automatic scaling, logarithmic scaling, flexible titling, and multi-page
plotting. Eagh plot fits on a standard 8-} by ll-inch page with margins
of sufficient size to permit inclusion in three-ring binders. Multi-page
plots are automatically distributed over a number of such 8-!% by il-inch
p;ges with sufficient annotation to permit easy reconstruction of the entire
image. For a more detailed description of the purpose and output of

PRNT3D, refer to its user's guide (Gales 1978).

Usage

PRNT3D communicates with the calling program through: 1) an
argument list; 2) common blocks; 3) files; and 4) a set of file manipula-

tion subroutines.




*+ Argument List:
PRNT3D is invoked by the following statem2nt in the calling program:

CALL QQPR3D (TLF, OTF, ERF, DTF, DTFl, NX, NY,

. ZMAP, XMIN, XMAX, YMIN, YMAX,
. ZMIN, ZMAX, XRICH, YRICH, DFAULT,
. OVPRNT, AVE, INT2D, ERR)

where QQPR3D is the main entry point in PRNT3D. All of the argu

except ERR, are input arguments only and are unaffected by the opera. .on
of the subroutine. ERP is an output argument which is greater th: . zero
1ff PRNT3D detects an error. The types, dimensicns, range limit: nd

descriptions of the arguments are as follows:

ARGUMENT LIST

NAME TYPE AND DIMENSIONS RANGE LIMITS DESCRIPTION

TLF Integer See file The unit number of a file
descriptions  written by the calling program
which contains titles which
annctate the plot.

OTF Integer " The unit number of a file
written by PRNT3D which
displays the printer plots.

ERF Integer " The unit number of a File
written by PRNT3D which
displays error messages.

DTF Integer " The unit number of a binary
file written by the calling
program which contains the X,
Y, Z coordinates of the image
points to be plotted.

DTF1 Integer " The unit number of a binary
: scratch file written by PRNT3D
which contains points to be
plotted.




NX
NY

ZMAP

XMIN
XMAX
YMIN
YMAX

ZMIN
ZMAX

Integer 2<|NX[<999
2<|NY|<999
Integer (10) 0, 9
Real -102°%, 102°
Real -10%2%, 102%°

NYX and Y are the number of x
and y cells in the image
space. If NX < 60 and

NY < 45, the image is printed
on one page, otherwise it is
automatically spread over a
number of pages. For multi-
page plots NX should be an
exact multiple of €0 and NY an
an exact multiple of u5.

If NX(NY) < 0, then the
x(y)-axis is scaled logarith-
mically, to the base 10.
Otherwise, the scale is linear.

The ZMAP array maps a given z
level into one of the 10 pre-
defined print combinations.
Normally, the array ZMAP = 0,
1,2,3,4,5,6,7,8,9 which means
that the lowest z level is
represented by a blank, the
next z level either by a '"1"
or a "-", the next z level by
a "2" or an "=", ..., the last
z level by a 9 or the over-
printed set "B', "M', and '#".
However, if the user sets
ZMAP(i) = j, for any 1 or j
then the i— 2z level _will be
represented by the j— print
combination.

XMIN, XMAX and YMIN, YMAX
define a rectangular window
which encloses the data in the
image space to be displayed.
Data cutside the window are
not shown. If XMIN > XMAX
and/or YMIN > YMAX the com-
puter ignores them and con-
structs a window which just
encloses all data in the data
file.

ZMIN and ZMAX are the lower
and upper bounds for 10 levels
which determine the printed
representation of z coordinate
values in the binary data
file. If ZMIN > ZMAX, the
computer ignores them and
assigns the lowest and highest

: z values in the data file to
ZMIN and ZMAX, respectively.



XRICH
YRICH

DFAULT

OVPRNT

AVE

INT2D

Real

Real

Lgical

Logical

Logical

>0
_1029, 1029
T. or .F
.T. or .F.
T. or .F

\1‘

XRICH and YRICH are the Ax and
Ay increments used in both
crnie- and two-dimensional
interpolation (enrichment).

If XRICH = 0 and/or YRICH = 0,
no enrichment takes place.

The user should note that the
values of XRICH and YRICH
should be coordinated not only
with the data, but with the
size of the window set by
XMIN, XMAX, YMIN, YMAX. If
XRICH or YRICH are too small,
the enrichment process will
consume too much computer
time, whereas large values of
XRICH, YRICH will leave gaps.

DFAULT is the default value
assigned to all cells in the
image space. DFAULT is
usually set to zero.

If OVPRNT is true, the 2
values in each cell in the
image space will be represent-
ed by a set of overprinted
characters, so that high z
values will appear dark (the
lowest level is always blank).
If OVPRNT is -false, then the z
values will be represented by
one of the characters blank,
1,2,3,4,5,6,7,8 or 9.

If AVE is true, then all z
values mapped to a single cell.
in the image space will be
averaged. If AVE is false,

the last z value stored in the
cell takes effect.

If INT2D is true, then two-
dimensional interpolaticn or
enrichment will be applied to
the binary data file, provided
that both XRICH and YRICH are
greater than zero. If INT2D
iz false, then one-dimensiocnal
interpolation will be applied
if both XRICH and YRICH are



greater than zero. HNote that
interpolation can only be
applied to data which are
correctly organized on the
binary data file.

ERR Integer ERR is the sole output argu-
ment from PRNT3D. If ERR = 0,
then no errors were dctected

, by PRNT3D. Otherwise, ERR =
1,2,..., or 7 and the printer
plots are aborted. See the
user's guide for a detailed
explanation of the error
codes.

* Common Blocks:

PRNT3D useé blank common and five labeled common blocks named
/QQPRY1/, /QQPR2/, /QQPR3/, /QQPRu4/, and /QQXYZ/. Blank common serves as
temporary storage for the printer plot image (F) and a counter for the
number of points mapped to each image cell (NP), and is structured as

follows:

COMMON // F(60,45), NP(60,45)

REAL F, NP

Therefore, the calling program must reserve 2 x 60 x u45 = 5400 words of

work space at the start of blank common, e.g.,

COMMON // WSPACE (5400)

REAL WSPACE

Since PRNT3D uses this area for temporary storage only and does not
preserve values between calls, the calling program can access and modify
blank common any way it chooses, except that values stored in the first

5400 words of blank common will be destroyed when PRNT3D is called.



The four common blocks /QQPR1/, ..., /QQPRu/ are used only for
internal operations in PRNT3D and can be ignored by the calling program.
Common bl§ck /QQXYZ/ however, serves a vital role in facilitating binary
input and cutput of data points for the image space both within the

callipg program and PRNT3D. /QQXYZ/ is structured as follows:

COMMON /QQXYZ/ X, Y, Z, FINI, EOFT
REAL X, Y, Z, FINI

LOGICAL EOFT

where X, Y, Z are the coordinates of one data point, FINI is the value
assigned to the end-of-file indicator (-99999.0), and EQOFT is a logical
variable which is set true iff an énd—of-file is read. Any binary data
file passed to PRNT3D by a calling program should be read, written,
terminated, and rewound by the special file manipulation subroutines
QQRXYZ, QQWXYZ, QQWEOF, and QQREW, respectively, contained in PRNT3I .

The calling program must explicitly set FINI = -99999.0 before any of

these routines is invoked, ctherwise I'INI will be undefined and the

results unpredictable.

*+ Files:

PRNT3D uses five files named TLF, OTI, ERF, DTF, and DTFl. TLT is
the unit number of a formatted file which passes plot title information
to PRNT3D. It must contain six card images, each of which is at least
66 characters long. The first card image labels the x-axis (only the
first 60 characters are displayed), the second labels the y—axis‘(only

the first 15 characters are displayed), and the next four label the top



of the nlot (all 66 characters are displayed). TLF is normally written
by the calling program, although it may reside on an external file. It
is automatically rewound by PRNT3D at the start and end of execution.

OTF and ERF are the unit numbers of formatted files written by
PRNT3D which display the printer plot output and any error messages,
respectively. OTF and ERF may reference the same unit number.

DTF is the unit number of a binary file which passes the x, y, z
coordinates of plot image data points to PRNT3D. DTF is normally written
by the calling program using subroutine QQWXYZ and must be terminated by
an end-of~file written by QQWEQF. The order of points con DTF depends on
the enrichment opticn selected. If no enrichment is called for, the
points may be ordered randomly. If cone-dimensional enrichment is called
for, then the points must form a sequence of broken line segments where
all z coordinates within a segment are equal. If two-dimensiocnal enfich-
ment is called for, then.the points must form a sequence of triangles.
For a more complete description of enrichment and its effects on ordering,
refer to the user's guide. DTF is also used as a scratch‘file to hold
temporary information if the enrichment or multipaging options are
selected, so its original contents are usually destroyed. DIF is
automatically rewcund by PRNT3D at the start and end of execution.

DTF1l is the unit number of a binary scratch file which is written
and read by PRNT3D if the enrichment or multipaging options are sclected.
DTF1l is automatically rewound by PRNT3D at the start and end of execution.

The characteristics of the files used by PRNT3D are summarized as

follows:

in



FILE AUTOMATIC READ BY WRITTEN BY UNIQUE UNIT
NAME REWIND PRNT3D PRNT3D NUMEER
TLF Yes Yes No Yes .
OTF No No Yes No

ERF No No Yes : No

DTF Yes Yes Yes Tes
DTF1 Yes Yes Yes Yes

The column labeled "AUTOMATIC REWIND'" means that subroutine PRNT3D
rewinds the file at the start of its execution and then.rewinds it again
just before it returns to the calling program. The cclumn labeled
"UNIQUE UNIT NUMBER" specifies whether or not different file names may
reference the same unit number. The only cases where the unit numbers
need not be unique afe OTF and ERF, in which case OTF = ERF.

Subroutine PRNT3D does not check the files for format errors nor
does it check to see if file names reference valid unit numbers. These
types of errors will generally trigger error messages and actions which

are peculiar to a given computer installation.

* File Manipulation Subroutines:

PRNT3D contains four subroutines which manipulate the binary data
files. These routines are invoked by PRNT3D and also by the calling
program which prepares data for PRNT3D, and are always used in conjunction
with the common block /QQXYZ/ which holds the %, y, z coordinates for a
single pcint to be written or read. The routines are:

QOQRXYZ (FILE,LOGX,LOGY, ERR): Reads the X, ¥, 2z coordinates of one data
point from FILE and stores the coordinates in /0O0XYZ/. TIf LOGX ar

LOGY are .TRUE., the x or y coordinates are converted to base 10

logarithms.

. 11




QQWXYZ (FILE ): Retrieves the x, y, 2 coordinates of a point stored
in /QQXYZ/ aqd writes them on FILE.

QQWEQOF (FILE ): Writes the péint (FINI, FINI, FINI) on FILE *to indicate
the end-of-file.

QQREW (FILE ): Rewinds FILE.

As an example of the use of these routines in the calling program,
consider the following fragment of computer code which writes 1000 data
points on unit 1, terminates unit 1 with an end-of-file, and then reads
the points back in. Note FINI must be established before the routines
are called and EOFT must be cleared before testing for an end-of-file.
Also note that X = Y = Z = F'INI = -99999.0 in common block /QQXYZ/ when
the end-of-file is read. The code is as follows:

COMMON /QQXYZ/ X, Y, Z, FINI, EUFT

Commmm SET END-OF-FILE INDICATOR
FINI = -99999.0
C
Commmm REWIND TAPE 1
CALL QQREW(1 )
C
Covmmew WRITE 1000 DATA POINTS ONTO TAPE 1
DO 10 I = 1, 1000
X = oo
Y = oo
Z;: oo
CALL QQWXYZ(1 )
10 CONTINUE
C
Commw END FILE TAPE 1
CALL QQWEOF(1 )
C
Commmm REWIND TAPE 1, AND PRESET LOFT TO FALSE

CALL QQREW(1 )
EOFT = .FALSE.

12




10

»

c
Cmmm—- READ BACK THE 1000 POINTS
DO 20 I-= 1, 2000
CALL QQRXYZ (1, .FALSE.,.FALSE., IERR)
IF (EOFT) GOTO 30
"’:'X
o 0 :Y
Y :Z
20 CONTINUE
c

30 CONTINUE




Structure

The overall

11

structure of PRNT3D is displayed in the following flow chart:

e Set constants .
e Save the values of the arguments in common
block /QQPR1l/
e Set flags (LOGX, LOGY) for logarithmic or
linear scaling
® Initialize internal values
e Set logic switches if windowing or
enrichment are called for
o Rewind files TLF, DTF, DTFl
¢ Read six titles from TLF
e Check for errors in the arguments
Yes l
Were errors found?AJ Call QUWIND and deter-
lNo Yes mine the X, ¥, or Z
Is windowing called for? [-— bgundaries for a global
] window which encloses
lNo all the data
4 ]
Is enrichment called for? _Eff Call QQlD or QQ2D
which read DTT? and
lNO write enriched points
on DTF
Copy DTF onto DTFl, converting
original data to logarithmic
scale, 1f necessary
Yes l
+ Were enrichment errors found?
No .
¥ Yes
Is multi-paging called for? ([— Save the boundaries
for the global window
No which encloses all the
3 data
J

Write error
messages and
set ERR > 0

Read the original data
or the enriched data
aad plot it on OTF

|

"
*rjv-‘-

Rewind TLF, DIF, DTFL

|

Return

Starting at the upper
left corner of the global
window, extract the data
for each page in turn and
plot it on OTF, until the
lower right corner of the
global window is plotted




12

Subroutines
The following is a list and brief description of all subroutines

contained in PRNT3D in alphabetical order:

QQ1D:. Called when one-dimensional enrichment is selected. It transfers
all points‘from.DTF to DTF1 and calls QQLINE to add points to
DTF1 if the z-coordinates of two consecutive points on DTF are
identical.

QQ2D: Called when two-dimensional enrichment is selected. It transfers
all points from DTF to DTFl. After every third point, it
calls QQTRI which adds points to DTF1l. It assumes that three
consecutive points on DTF are the vertex points of a single
triangle.

QQCK: Checks N¥X, NY, and ZMAP for errors in value.

QQCorY: Copies DTF onto DTF1l, making logarithmic conversions, if called for.

QQER: Writes out error messages on ERF and sets ERR to an appropriate
nonzero value. | . Co

QQEXTR: Extracts a subset of the dafa from a file which lies within
the X and y boundaries of a local window which encloses the
data for the current page to be plotted. The extracted lata
is written on another file.

QQr: Reads data from a file and maps each data point within the
current window onto a cell in the image space F. It also
accumulates the number of points mapped to each image cell, in
the array NP,

QQLBL: Determineslthe minimum and maximum numeric labels for the

global plot axes.




QQLINE:

QQPART:
QQPRNT:

QQRPT:

&

g

QQR&YZ:

QQSAVE:

QQSCAL:

QQSFMT:
QQSTOR:

QQTRI:
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Called by QQlD tc compute a set of linearly interpolated
points between two given points. The interpclated points are
written on DTFl.

Determines the x and y boundaries for a local window which

.encloses the data for the current page to be plotted.

Prints the contents of the 60 by 45 image array I along with
appropriate titles and scaling information.

Called when multi-paging is selected (i.e., NX > 60 and/or

NY > 45). Given a window whose size is determined in the main
program, it repeatedly calls routines which position the

window (QQPART), extract the data in the window (QQEXTR),
compute the image array for the current page (QQF), and display
the current page (QQPRNT).

Reads cne X, y, z coordinate triple from a binary data file

and stores it (possibly after x and/or y has been converted to a
logarithmic value) in common block /0QXYZ/. If X =Y = Z = FINI,
it sets EOFT = ,TRUE,

Saves the x and y boundaries for the global window which
encloses the data.

Returns an integer between 1 and 10 which divides a range of

values into 10 equi-spaced levels.

Formats scale factors.

Fills an array with one character.

Accepts the x, y, z coordinates of three vertix prints of a
triangular région and generates a series of equi-spaced linearly
interpeclated points along the plane defined by the three

peoints. The points are written on DTFL.

16
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QQWEOCF: Writes the point (FINI, FINI, FINI) on a file. This point
establishes the end—of—file.‘
QQWIND: Computes the x, y, and z coordinates of a cubical window which

encloses the data. It is called if:

XMIN > XMAX, or
YMIN > YMAX, or

ZMIN > ZMAX.

If any one or more of the above conditions are encountered it
computes new values for the x, y, or z axes which completely
contain the data.

QQWXYZ: Writés the %, y, z coordinates for the point currently stored

in /QQXYZ/ on a file.

Ceding Information

-+ Literals and constants:
The literals used in PRNT3D can be divided into four classes:
1) The integers 0, 1, 2 and the real numbers 0.0 and 1.0 used as
initial values or offsets;
2) the logical constants .TRUE. and .FALSE.;
3) the integers 1, 2, 3, and 4 used as subscripts;
u) the integers 1 through 10 used as error numbers.
All constants are assigned values in the "CONSTANTS" section of

each routine and are described as follows:

| T
~7
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CONSTANTS

NAME VALUE SUB. BLOCK DESCRIPTION

NXD 60 QQPR3D /QQPRL/ The dimensions of the x and y

NYD 45 QQPR3D /QQPRL/ axes of the image space.

EXTRME 1030 QQPR3D /QQPR1/ An extreme value which should
exceed the absolute value of
the %, y, or z coordinates of
any point in the data.

EPS 10 3% QQPR3D  /QQPRL/  An extremely small value which
is used to check if the tri-
angular regions enriched by
QQTRI are malformed.

P10 2 QQPR3D  /QQPR2/ A power of 10 which is used to
compute the integer values of
numeric labels for the x and y
axes.

DZMAP 10 QQPR3D /QQPRY/ The dimension of the array
ZMAP.

MINZ 0 QQPR3D /QQPRL/ The minimum and maximum for

MAXZ 9 QQPR3D  /QQPR4/  the values in the array ZMAP.

MINNX 2 QQCK - The minimum and maximum values

MAXNX 999 QQCK - for NX and NY.

MINNY 2 QQCK -

MAXNY 999 QQCK -

ROUND 1.5 QQF‘ - A term which is used to round
location values upward (great-
er than zerc) when calculating
the location of an image cell.

BLANK non QQPRNT - Single characters which help

MINUS n.n QQPRNT - form the plot boundaries.

XX nyn QQPRNT -

LINLEN 66 QQPRNT -- The maximum length of a title
line.

LBLPT 5 QQPRNT - The distance between tic marks
on the axes.

ALFA(®) AR AU QQPRNT - An array of the alphabetic

cen values for blank and the
ngn, tgn digits 1 through 9.
PLUS e A QQSFMT _— Single characters which indicate
MINUS "t QQSFMT - the sign of a number.
18
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NWT(#) 1,1,1,1,1, QQPRNT - The number of overprints re-
1,2,2,3,3 quired for density levels 1
through 10.
M, %) QQPRNT - An array of overprinting
characters.
ROUND?2 1.0001 QQSCAL - A rounding factor.

* Word Lengths:
All values in PRNT3D are assumed to be stored in full length single
precision words. All alphanumeric values are stored one character per

word .

Naming Conventions:

All subroutines and common blocks start with the letters "QQ" in
order to insure uniqueness. In addition, all variables in a common
block which are not used in a given subroutine are represented by dummy
variables of the form Z7Znn or ZZZn where n is a digit. These dummy
variables may span more than one array or set of names. For example,
assume subroutine SBl only makes use of the variable FINI in /QQXYZ/.

Then /QQXYZ/ is declared in SBl as follows:

SUBROUTINE SBl

- COMMON /QQXYZ/ Z2ZZ1(3), FINI, 27222

REAL 72271, FINI
LOGICAL 27272
Limitations

PRNT3D checks for ten error conditions. If any of these conditions

oceurs, it outputs an appropriate error message and returns to the calling
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program. For a description of the error conditions and messages refer
to the user's guide.

PRNT3D does not check to see if the files are correctly formatted
or if unit numbers are valid. Such e-rors are left to the computer

system.

Extensions
PRNT3D can be expensive to run if large numbers of data points are

to be read, generated, or displayed. The majority of execution time is

-consumed in the input and output of data points using binary read/write

operations (formatted read/write operations are even slower). If suffi-
cient computer memory is available, however, one can drastically reduce
this time by storing the data points directly in memory and accessing

them through simple memory reference operations. The four file manipula-
tion routines discussed above were written with just this possibility in
mind. It is only necessary to alter these routines in an appropriate
manner in order to simulate the binary read/write operations with retrieve/
store operations. The latter are logically identical to the former but

are an order of magnitude faster.

Computer Resources

+ Storage:

The object deck for PRNT3D occupies 500 (octal) words of storage
when compiled under the CDC 6400 Minnesota Fortran
compiler. To this must be added the 5400 (decimal) words in blank

common used for the image space, plus buffer areas needed for the five
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files TLF, OTF, ERF, DTF, and DTFl. On the CDC 6400, this amounts to
approximately 6500 + 12430 + 5000 = 26130 (octal) words of storage, sSome

of which may be shared by the calling program.#*

Execution Time:
The execution time for PRNT3D depends primarily on the number of
plots and the number of points read/written/displayed. The following
table gives the approximate'times in CPU (central processing unit)

seconds on the CDC 6400 computer, as a function of plot option and the

number of points:

: APPROXIMATE
PLOT OPTION NUMBER POINTS CPU SECONDS

+ One full page with 2D enrichment

and overprinting. 7000 10.4
+ One full page with 2D enrichment

but no overprinting. 7000 10.2
* One full page with 1D enrichment,

no overprinting. 700 1.375
* One nine-page plot with 1D

enrichment, no overprinting. 700 12.05

. Machine Dependencies:
PRNT3D and FFORM (the format free input system) are often used together,
and both make use of blank common. This may cause a problem in computer

systems which require all occurrences of blank common to be of the same

length.

*Note that the CDC 6400 has up to four instructions per word.

Hence, other computers may require substantially more space for the
computer code.

ERIC .- 21
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Sample Runs

The annotated listings on the next few pages illustrate the control,
program, and input data cards forltwo sample runs, along with their
associated output. The output for the second run consists of a set of
printer plots, along with echoed input, which shows the cffects of various
plot options applied to a single data file of x, y, z cocordinates. Note
the input data cards in the second run are processed by a free form input

system (Gales and Anderson 1978; Anderson and Gales 1978).



éample Run No. 1 20

RUNSHMALL.
ACCOUNT,»3IGLYGEPO2) -,
COMHMENT.
COMMENT. FETCH THE PRNT3D PROCGRAM FROM DISK,
COMMENT.
ATTACH)PRNT3D»BPR3DsID=8PR3D.
COMMENT.
COMMENT. COMPILE PROGRAM SMALL.
COMMENT.,
MNFsL=0,E=1,B=SMALL.
COMMENT. '
COMMENT. LOAD SMALL, PRNT3D AND EXECUTE SMALL.
COMMENT,
LOAD» SMALL,PRNT3D,
EXECUTE.
*EQR
PROGRAM SMALL(TAPELl,TAPE2, TAPE3sIUTPUT, TAPF6=0UTPUT)
c
c
C~PURPOSE=—=—mr e e e e e
c
c A SMALL DEMONSTRATION OF THE USF OF PRNT3D.
c
c
C=GLOBAL VARIABLE === — oo o e e e e e e e e
c
COMMON/QQXYZ/ X, Y Ly FINT, 1271
REAL Xy A\ 7y FINI
LOGICAL 711
C
c . .
C~LO0CAL VARIABLES=we--omccrcr e e e e
c
REAL XX{6)s YY(6), 12(6)s XRICH, YRICH
INTEGER TLF, OTF, ERF, DTF» DTF1,» IMAP(10))
. ERQ’ I
c
c DEFINITIONS
c
C XX» YY» ZZ = THE X» Y, Z COORDINATES OF A SFT 0OF 6 POINTS
c TO BE PLOTTED BY PRNT3D,
c I = LOOP INDEX.
c ALL OTHERS = AS DESCRIBED IN PPNT3D PROGRAMMER-~S GUINF,
c
C
C-CONSTANTS—=—= = e e e e -
c
DATA XX{L)s  XXU{2)y XX(3)y Xx{4)}, XX(5)y XX(6) /
. 1-’ 2.’ Gar Raes Q-Q) l- /
DATA YY{(1)» YY(2), YY(3), YY{&)y YY(5)s YY(6) /
. 2s 6es S e a5 LX) 2. /
DATA ZZ(1Y, ZZ(2)s ZZ2(3)s ZIt&4)s I12(5)s 27(6) /
. l’o’ l’-’ l’o’ l’o’ I'o! 4-00001 /
DATA XRICH, YPICH /
] 005’ 005 /
DATA TLF, OTF, ERF, NTF» NDTF1 /
. 1, 6> 6s 2 3 /
DO 51 = 1, 10
5 ZHAP(I) = 1 = 1

FINI = -956G99,0
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. C
C
(o NOTE THAT POINT 6 = POINT 1 EXCEPT FOP THE 7 VALUF WHICH DIFFERS
o SLIGHTLY. THIS OIFFERENT 2 VALUE PPEVENTS ENRICHMENT
C FROM POINT 5 TO POINT 6.
o
c .
S T AR T o e e e e o e e e e e e e e e e
C-==—- WRITE OUT THE DATA PDINTS AND TERMINATE WITH AN F=0F-F,
o
CALL QQREW(DTF )
DO 10 I = 1, &
X = Xx{I)
Y = YY(I)
T = 22(1)
CALL QQWXYZ(DTF )
10 CONTINUE
: CALL QQWEQF(DTF )
C
o
R WRITE THE TITLES FOR THE PLOT.
o
WRITE(TLF,1)
1 FORMAT(
« 61H X=AXIS TITLE
es/61H Y-AXIS TITLE
«»/61H 1ST LINF AT TOP OF PLOT
e»/61H 2ND LINE AT TOP OF PLOT
«»/61H 3RD LINE AT TOP OF PLOTY
«»/61H 4TH LINE AT TOP OF PLOT
c’/,
o
C
Cmommm NOW CALL PRNT3D AND PLOT THE FIGURE.
o
CALL QQPR3DITLF,0TF+ERF,OTF»DTF1, 60,45,
. IMAPy D0.910490e510es» 04s9., XRPTCH,YRICH,
5 . Ous» «FALSEu.s TRUE.s FALSE.» ERR)
STOP
END
*EQOR
«EOF
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Sample Run No. 2 23

RUNLARGE»CHM55000,T50,
ACCOUNT,»3GLO6P02y =—mmv ==,
COMMENT, *% ¥k hhhhhdrhhhbh bk hhhkhkh ok hk b b & k &
COMMENT. * THE FIRST CARD ABOVE IDENTIFIFS *
COMMENT. * THE JOB, SPECIFIES THE MEMORY *
COMMENT. * REQUIREMENTS (55000 OCTAL) AND THF*
COMMENT. * ESTIMATED CENTRAL PRNOCESSOP TIMF #
COMMENT. * IN SECONDS (50 OCTAL). THE SECONN*
COMHMENT. * CARD IDENTIFIES THF BUDGET AND *
COMMENT. * PASSWORD. *
COMMENT, *% kb kb kbbb bk bbb b hb kbt bddhbhdbdbhk s
COMMENT,
ATTACH,BPR3D, ID=BPR3D.,
ATTACHsBFF»ID=BFF,
MNFsL=0sE=1,B=L ARGE,
COMMENT . **kkkkhhkhhh hhhhkkb kb h kb h kb kb %
COMMENT, * BPR3D IS THE FILE CONTAINING THE =
COMMENT, * 3D PRINTER PLOT SUBRAUTINE IN *
COMMENT. * BINARY FORM, BFF IS THE FORMAT *
COMMENT ., * FREE INPUT SUBROUTINE IN BINARY *
COMMENT., * FORMe THE MNF CARD COMPILES THE *
COMMENT. * PRNT3D TEST PROGRAM AND WRITES *
COMMENT. * THE RINARY PROGRAM T0O FILE LARGF, *
COMMENT . *k kb kb bkt kbbb hhhhnhhh bbb hhk bbbk bk ik
COMMENT,
LOADsLARGEs»BPR30D,BFF,
EXECUTE.
COMMENT, *# % bbb shdr bbb bbb kbbbt rbdhbhbk s
CCHMMENT. * THE LOAD CARD LOADS THE TEST *
COMMENT. * PROGRAM (IN FILE LARGF) INTN MEM- *
COMMENT. * ORY, ALONG WITH BPR3D AND BFF, ¥
COMMENT. * THEN CONTROL IS PASSED TO THE TEST»*
COMMENT. * PROGRAM, WHICH BFEGINS FXECUTION., *
COMMENT. #* INPUT IS HANDLED B8Y BFF, AND *
COMMENT. * QUTPUT IS PLOTTED RY BPR3D, *
COMMENT . *% %k nkkhbchb kbbb bbb ok thhnhahhkd bk ki &
*EOR

PROGRAM TESTCINPUT,OUTPUT, TAPEL»TAPF2,TAPF3, TAPES=TINPUT,

. TAPE6=QUTPUT)
C
C
C=PURPDSE == m e e e e e e e e e e e
C
c THIS PROGRAM EXERCISES A NUMBER NF PLNT OPTIONS AND SERVES
C TO DEMONSTRATE SOME OF THE CAPARILITIES OF THE PPNT3D PACKAGE.
C
C .
C~GLOBAL VARIABLES=mm o e e e e e e e e e e e
C

COMMONY// WSPACE(5400),

. NTRI, TRI(3,20}), CCCRD(3520),

. ECHO» FINIS, NODFLT,

. NX» NY, IHAP(10C) XMIN, XMAXS

. YMIN, YMAX, ZMIN, LMAX, XRTCHy, YRICH,

. DFAULTy OVPRNT, AVE, INT2D, EPP

INTEGER NTRI, TRI

REAL COORD

LOGICAL FCHO» FINIS, NCODFLT

INTEGER N X, NY» IMAP, ERR

REAL XMIN, XMAX, YMIN, YMAX, LM IN, IMAX,

26
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. XRICH, YRICH, DFAULT
LOGICAL OVPRNT, AVES INT2D

C
€ DEFINITIONS
C .
C WSPACE * THE WORKSPACE ARRAY WHICH HOLDS THF TMAGE
C ARRAY TO RF PLOTTEN.
C NTRI = THE HUMRER 0OF TRIAMNGLES WHICH APPFAP TN THE INPLT,
C TRI{J»1) » TRI(1-2-3,1) IDENTIFYES THE 1ST, 2ND, AND 320
c POINTS WHICH FORPM THF J-TH TRIANGLF.,
C COORD({LsK) = COORD(1-2~3,K) DEFINES THFE X, Y, AMD 7
C COORDINATES FOR THE K-—=TH DATA POINT.
C ECHO = TRUE IF INPUT IS TN RF ECHOED,
C FINIS = TRUE TO TFRMINATE THIS PROGPAM,
C NODFLT = TRUE IF DFFAULT VALUFS ARF NOT 17 RE RERFAD,
C
C ALL THE OTHER VALUES ARE DEFINED IN THE PRNT3D !USER-S GUINDE,
C
C
C~LOCAL VARIABLE Smm e e e e =
C
INTEGER INF, ECF» FCFX» DCF» DFF, PMF,
. TLF, " OTF» ERF, XYF, XYF1l»
. Ny Si0o
REAL X(300)» Y(300)s 2(300)
C
C DEFINITIDONS
C
C INF = INPUT FILE.
C ECF = £CHO FILE.
C CECFX = ECHO FILEs, OR O TF NO ECHO PEOQUESTEN,
C DCF = DECLARATION FILlE,
o DFF = DEFALULT VALUE FILE,
C PMF = PROMPTER MESSAGE FILF.
C TLF = TITLE FILE, FOR 6 LINE PLOT TITLF,.
C OTF = QUTPUT FILE, FOR PLOTS.
C ERF » ERROR FILEs FOR FRROR MESSAGEFS,
C XYF = DATA FILE, FOR X» Y» Z COORDINATES,
C XYF1 = SCRATCH DATA FILE.
C N = NUMBER OF DATA POINTS.
C SIO = THE STARTING POINT IN SLANK COMMON
C FOR THE ARRAYS OF TMPUT VALUES.
C Xy Y, 1 = COORDINATES FOR ALL DATA POINTS.
C
o
C~CONS TANT S = m e e e e e e et m
C
DATA INF, ECF» NCFy DFF, PMF /
. S5 6, 3 3y & /
DATA TLF, O1F» FRF s XYF» XYF1, SI0 /
. 3, 6y 6y 1, 2 400 /
C
C
C=INITLIALIZATION= o e et e et e e e e e e e e el e
C
FRR = 0
CALL NMLIST(SIOs»1H sDCF,ERF, FRR)
IF(ERR.GT.0) GO TO 1000
NODFLY = ,FALSE.
C

27
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« C
C= S TAR T = e e e e e e e e e e e e e e
C
100 TF(.NOT.NCDFLT) CALL WRTDFF(DFF )
IF(.NOT.NODFLT) CALL QQOREAD(DFF»0QsFRFy FPRP)
IF(ERR.GT.0) GO TC 10¢CO
WRITE(PMF, 1)
1 FORMAT (33H0 PROGRAM ~-TEST~ PEADY FQR INPUT /1H )
ECFX = 0 .
IF(ECHO) ECFX = ECF .
CALL QQREAD(INF,ECFXsEPFy, ERR)
IF{(FINIS) GO TO 1000
IF{ERR.GT.0) GO TO 100
CALL INCHK({ERFsERR)
IF{ERR.GT.O0)} GO TO 100
CALL CALCINTRISTRI,COORDs» XsYsZsN)
CALL WRTXYZ(XYFsNsXpYs7 )
CALL WRTTLF(TLF)
CALL OQQPR3D(TLFINTFIERFIXYFyXYFL,NX,NY,7MAP,
. XMINy XMAXy YMIN) YMAX, ZM TN, 7MAX 9 XRICH »
. YRICH,DFAULT, OVPRNT,AVF,INT2D» ERR)
GO TO 100
C
1000 WRITE(PMF,11) .
11 FORMAT (28H0 PROGRAM ~TEST- TERMINATECD )
STOP
END
SUBROUTINE INCHK(ERFs FERP)
C .
C
C=PURPDSE = m e e e e e e e e e e e
C o
C THIS ROUTINE SHOULD CHECK THE VALUES OF ALL INPUT PARAMETERS,
C BUTs IN FACT, THE ROUTINE IS MERELY DUMMIED IN.
C
INTEGER ERF, ERR
RETURN
END
SUBROUTINE CALC (NTRI,TRI,COORDs X,Y,ZyN)
C
C
C~PURPOSE-mrmm e e e e e e e e e e e
C
C THIS ROUTINE GENERATES AN ARRAY NOF Xy Yy AND Z CONRNDINATES
C FOR ALL OF THE DATA PQOINTS SPECIFIED IN THE INPUT.
C
C
C~ARGUMENT S e e e e e e e
C
INTEGER NTRI, TRI(3,20)>» N
REAL COORD(3s20), X(1), Y(1), (1)
C
C DEFINTITIONS
C
C NTRI = THE NUMBER OF TRIANGLES. .
C TRI(Js L} = TRI(1-2-3y1) ARE THE INDICES OF THOSE DATA POINTS
C WHICH FORM THE I-TH TRIANGLE.
C COORD(%#sP) = CDORD(1-2~3,P) ARF THE X» Y, AND 7 CNNRDINATES
C FOR DATA POINT P, .
Q C X{¥*)y Y(*), Z(*)

28
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C = THE X» Y» 7 COORDINATES FOR DATA PQINTS.
C N = THE NUMBER OF X, Y, Z COORDINATES,
C
C
C-LOCAL VARIABLES-=———rmrmmrmrrrr e c e e e o
C
INTEGER Py I, Js K
C
C DEFINITIONS
C
C P = THE IDENTIFICATION NUMRER OF A POINT.
C I = THE INDEX FOR A TRIANGLE (1 = NTRI).
C J = AN INDEX FOR A POINT WITHIN A TRTANGLF (1,2,3).
C K = THE INDEX OF AN X, Y, Z COORDINATFE (1 - N).
C
C
C-START T~ e e e e e e =
C
K = 0
DO 10 I = 1, NTPI
DO 20 J = 1, 3
K = K + }
P = TRI(JYI)
X(K) = COORD(1,P)
Y(K) = COORD(2»P)
Z{K) = COORD(3,P)
20 CONTINUF
10 CONTINUE
N = K
RETURN
. END
SUBROUTINE WRPTXYZ(XYFsNs¥X,Y,y2 )
C
C
C~PURPOSE=~ = m e e e e e e
C
C WRITES OUT THE X» Y, 2 COTRDINATES NNTO XYF.
C
C
C—ARGUHENTS---*—-——*——-——-——-———————-‘———————--——-—-——--————-—7 ---------
C
INTEGER XYF»s N
REAL X{1)»s Y(1), Z(1)
C
C DEFINITIONS
C
C XYF = BINARY QUTPUT ©F1ILE.
C N = NUMBER OF POINTS TO WRITE QUT.
C Xy Yy 1 = ARRAYS OF COORDINATES TO QUTPUT.
C
C
C-GLOBAL VARIARLES—r==mer e e c e e e e e e m e ==
C
COMMON/QQXYZ/ XXy YY) 17> FINI, 1771
REAL XXy YY, X FINT
LOGICAL 1271
C
C DEFINITIONS
C
C XXy YYs Z7 = THE Xy Y, Z COORDINATES FOR ONF DATA PDINT. THE

29
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o C NAMES OF THESE VALUES ARE CHANGED IN THIS RNOUTINE TO
c AVOID CONFLICT WITH ALRPEADY DEFINFN COORND. ARRAYS.
c FINI = END NF FILE MARKER,
c
c
C-LOCAL VARIABLES—===cmmmmm o e e e e e
c
INTEGER I
c
c 1 = A LOOP INDEX. :
: {
c
C-INITIALIZATION == m e mm m e e e e e =
c
FINI = -9GQ99,0
c
c
S TART e m e e e e e e e e
c
DO 701 I = 1, N
XX = X(I)
YY = Y(I)
22 = 2(1)
CALL COWXYZ(XYF )
701 CONTINUE
' CALL QQWEQDF(XYF )
RETURN
END
SUBROUTINE WRTTLF(TLF )
c
c
C—PURPOS E= = m e e e e e e e e
c
c WRITES SIX BLANK CARD IMAGES WHICH ARE NEEDED
c FOR THE PLOT TITLE FILE.
c
c
C=ARGUMENT Sm s e e e e e e e
c
INTEGER TLF
c
c TLF = TITLE FILFf.
c
c
C=S TAR T e e e e e e e e e rrrcrc v ==
c
REWIND TLF
WRITE(TLF,1)
1 FORMAT (1H /1H /1H /1H /1H /1H / )
REWINO TLF
RETURN
FND
SUBROUTINE NMLIST(INDX,NAME,DCF,ERF, ERR)
c
c
C=PURPO S Emm e e e e e e e e =
c
C DEFINES THE NAMES, TYPES, DIMENSIONSs ANO ORDER
c OF THE INPUT VARIABLES. .
c
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o
Y C=ARGUMENTS == o m e e e e e e e e e e e e
o
INTEGER I NDX, NAMF, DCF» ERF, EPPR
o
o DEFINITIONS
o
o INDX = THE STARTING POINT IN PLANK COMMNN FOR THE INPUT,
o NAME = A ONE CHAFACTER NAME {IN THIS CASF» BLANK)
o WHICH SELECTS AN I/0 LIST.
C DCF = THE FILE ON WHICH THE DECLARATIONS ARE WRITTEN,
o ERF = ERROR MESSAGFE FILF,.
o ERR = ERROR NIUMRER,
c .
o
C=START == e e e e e e e e e
o
REWIND DCF
WRITE(DCF,1)
REWIND DCF
CALL QQINTL{INDX»NAME,DCF»ERF, ERR)
RETURN
o
C
C=FORMATS === m e e e e =
o
1 FORMAT(
.« b61H INTEGER NTRI» TRI(3,20)
o2 /61H REAL COORD(3,20)
«» /61H LOGICAL ECHO» FINIS, NODFLT
vr» /61H INTE GER NYX, NY, ZMAP(10)
«s /61H PEAL XMIN» XMAX» YMIN» YMAX, ZMTIN,
es»/61H IMAX > XPICHs YRICH» DFAULT
e» /61H LOGICAL OVPRNT, AVE, INT2D
«» /61H % .
o’/blH $
L ] )
END
SUBROUTINE WRTDFF(DFF )
o
c
C=PURPOSEmmme e e e e e e e e —————
o
o WRITES QUT DEFAULT VALUFS FOR ALL INPUT PARAMETFPRS,
o
o
C=ARGUMENTS=oemm e e m e e e e e e e e e e ;e m e e - ———
o
INTEGER DFF
o
o DFF = DEFAULT VALUE FILE.
o
o
C=STARTmm e e e e e e e e e e
c : .
REWIND DFF
WRITE(DFF,1)
REWIND DFF
RETURN




-
PO FORMA T S m o e e e e e

1 FORMATH
. 61H NIkl =y,
+9/61H TRI = 1,352, 29354 2149y 2yoshy
«»/61H Ss6s Ty 0,307y Yraarid, 49305
«9/61H CGORYD = 1,3,1, 3sb4sly 25251y 3924451
o2 /61H haotrlaodrly D932l 4.292495 L 3,1,1,
«2/61H ECHU = . Tey FINIS = F.o» NJIJUFLT & (¥,
«»/b61H /4Pl UT PARAMETERS*®%/ NX » 00y NHY = &5,
o2/ 61H IMAP = Upls2s354925069 75389 XHIN = 0y AMAX = 0,
«»/61H YMIN = 0O, YMAX = 0, ZMIN = 0, IMAL = G
o2/ 61H XRICH = 0.5y YRICH = Q.0 DFAJLTD = ()
»9/61H UYPRNT & o T.r AVE = oT4) INT2U » o145 3
o )
END
*EOR .
/
JEE2 b b e e bRt n b bt v banbbtnbtatd RUN | *donttsdh ko b bsbontanbtnbsbrsbons pud
/

THE FIRST RUN PLOTS ELGHT PUINTS IN THE REGION 1 < X < 5 AND

L <Y < 4, THE POINTS ARE NUMBERED 1 THAJUGH 5 axy NU
INTERPULATIUN IS OUME BETWEEN PUINTS. ITHE JEFAULT L, Y, AND (£
COORDINATES FUR THE 3 POINTS ARE AS FOLLOUWD

PUINT X Y Z
1 1 3 i
2 3 4 1
3 a. 2 1
4 3 244 1
5 4,2 2.0 1
b 5 3 1
7 4.5 2o 1
8 3 1 1

THE POUINTS ARE DOESCRIBED BY A TwO OIMENSIONAL ARRAY
NAMED ~COORD- WHICH IS STRUCTURED AS FOLLUWS!H
COORO(1,P) = X COURDINATE FOR PUINT 7
COURD(2,P) = Y COORDINATE FOR PUINT P
COORD(3,P) = Z COORDINATE FOR PULNT P
FOR EXAMPLE, SETTIMG CulnD(2s1) = 3 SETS THE
Y COORDINATE FOR POGINT 1 EQUAL TO 3, WHEREAS SETTING
COORUD(L,5) = 4,2 SETS THE X COOKRDINATE OF POLNT
5 EQUAL TO 4.2,

IN ORDER TO NUMBER THE POINTS IN THE PLUT,
THE DEFAULT Z COORDINATES FOR ALL PUINTS, THAT [S,
COORD(3,J) FOR J = L, eess B8, ARE CHANGED FRUM L

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/ 10 THE VALUES 1 THROUGH 8, AS FOLLUWS
/

COORD(3,1} 1, COORD(3,2) = 2, COORD(3»3) = 3,
COORD(3,4) = 4, CUBRD(3,5) = by CUORD(3sn) = &
COORD(3,7) 7 COORD(3,8) = 3,

~

THE FOLLOWING PLOT PARAMETERS ARE INpPJT

KRICH = O, YRICH = 0O,
INTZD = UFO,
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N OVPRNT L oFc) b
/
JeAER AR R AR L RO KRR RSP R UG R R prre RUN 2 I E RS R EE R R R R NN N I I AR S RN P
/
/ THE SECOND RUN DUES A UNE-CIMENSION INTERPOLATLIAON SETWEEN
/ SELECTED PUINTS FORMING 8 TRIANGLES IN THE RESGIUW Tde TRIANGLES
/ FORMED HAVE THE FOLLUWING PUINTS AS VERTILIZES
/
/ TRIANGLE 1: POLINTS 1,3, AKD 2
/ TRIANGLE 2t PUINTS 2,3, AND 4
/ TRLIANGLE 3¢ PUINTS 2545 AND 5
/ TRIANGLE 41 POINTS 2,5, AND 6
/ TRIANGLE 5 PUINTS 5,8, AND 7
/ TRIANGLE 61 PUINTS v,8, AKND 7
/ TRLIANGLE 71 PUINTS by4, AKD 4
/ TRIANGLE 8t  PUINIS 4,3, AND ¥
/
/ THE DEFAULT X, Y, AND Z COOROUCINATES FOR THE POINTS 4RE THE SAME
/ AS FOR RUN 1. THE FOLLGWING PLOT PARAMETERS ARE INPUT
/
XRICH = 3.,00>, YRICH = 30.05,
[NT2D = «Foes
OVPRNT - ch’ 3:
/
/ NOTE® THE INTERPOLATION ALGURITHM DEPESDS UN THz JURDERING OF THE
/ POINTS IN THt DATA SET. THE OROERING OF THE PUINTS IN THE DATA SET
/ FOR THIS PARTICULAX RUN 1S SUCH THAT ®OT ALL TRIAMNGLES ARE
/ COMPLETED BY THt INTERPOLATIUN. THUS Tht LINES 3:TWetN POINTS 1L
/ AND 2 AND BETwWEEN 2 AND 6 U0 NUT APPEAR [N THE PLUI.
/
/ :
JZEZEZA RS RN SRR R RE L E SN RN REEEFEE ¥ RUN 3 hesexvevabsersbgocadpiabhbbbrpbiss rhnid
/

/ THE THIRD RUN IS A DJETALL OF RUN 2 AND UISPLAYS THY REGIUN
/ OEFINED By 3 < x < 5 AND I € v < 3
/ THE FOLLOWING PLUT PARAMUTERS ARE INPUT

/
INT2D = JF.,
OVPRNT = .F.,
XMIN = 3, XPAX = b9,
YMIN = 1, YMAX = 3,
LARICH = Q.01 riCii = 0,01, i
/
/P2 e e e bkt hpr b st rrranrte RQUN 4 22505 be0add aRpe nbbodhnsdhbohikdngy
/

/ THE FOURTH RUH GLISFLATS A SURFACE WITH INRTLRPUOLATL . THE
/-2 COOQRDINATES FOR POINTS 2, 4, AND 5 ARE ®ALSED TJ A VALUE
/ OF 9. THE REMAINING PUOINTS HAVE THE O0CFAULT 2 CUJKDINATE
/ VALUE OF t. '

/ COORD(3,2) = 9, COORD(3,4) = 9, CUORDI{3,2) = 9,
; THE FOLLOUWING PLUT PARAMETERS ARKE [NPUT
/ XRICH = 0.035, YRICH = ©.035, INT2D = . T.s
COVPRNT = . T., 3
;#v##*ttttv#t*##*t#+++*vv*¢### RUN 5 #3240t s rbtsdosbcashbtbbbntsbtny
/

1 / THE FIFTH RUN IS THE SAME AS THE FOURTH KUN WITH rEVERSED VIDEO.
v .
ERIC 23
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/
. CODORD(3,2) = 9, COORD(3,4) s 9, COORD(3,5) = 9,
/
/ THE FOLLOWING PLOT PARAMETERS ARE INPUT --
/
OVPRNT = .T., ‘
XRICH = 0,035, YRICH = 0.035, IN{ZD 8 Ty
LHAP = 9,85 7,6+5,4,3,2,150,» kS
/
[EERE SRR R AR RN KRR O AR I R b A hakE STUP PROGRAM * b okt b cb o v sbhdornkhih ok hdknn
/ ,
FINIS = nTv} '5\
/
*EQOR
*+EOF

34




32

READY rJR LINPUIT

~TEST-

PROGRAN

*
*
» ~
*»
* >
“+ f B
* Z <
* «
* -
> Y >
»*
'S v D - - "
- =z [spRte
- » (S
L3 D > = L
- v T <L ¥ -
» <D x — 2] —~—
& -4 «t x — — ~N D
> RRpe hed db—- LR
~ 4 P — 3T -~y -
» 1T - — «13 e e
+* -0 <N whenO T M
- DD " Z = T —y oy
* S 200 By a4 DD —11J - fabhen
- 6 i — Ja.a o ot — ai D
* jBa— (V] e Doy (ST
» U ) Z I bi-T L] -
« T . WA ZZTZ WXy o Wi D
- N 3T ) Lot §%a) s
- L DD L% ¢ G4 T x - aa T
ZMAATIAN Aa G MmN T XWD OD
1 ~ o g —4 [l -
X, I QA 8 D0 ETSS U B B RN 5
2L ouniiua TWUODTD ZSx.0 x
S —>n X —au LU~ O3 P AT, e S ™
X ZTEZ«A o } —~ 0 NN
—e Dl L LU wT D [VeXa AN, | -~ nw U
- 32 Oy —(Sod MO &
. Y e L e e R e R DL A I £ ———e— L -
* il DAXZZZOW — nea SO — -
* [ Re AL o=yl g D o) XXX W
- —2ms SNOAOD T Al e [enian Rus WS-
- -5 RS IS glie o TS o ) . w xXxxXxO — T 30T L [
a =Nl L) . DNDOO0DO- wda 2 0O0u 4]
¥ LT > Mo N —— 030 T I aD <
. Z73 o OO —— =40 a oo
* Nl (& Jway ZAw o -—
- -2 T N =N AN XY & T NN e
-+ jun o SR T ~d n Lt — (58 Paw TS S — g - jo >
& R ) . . DI 88— cD ) -
« AW xr x MM snrm o W) e e X3 -~ & % A N -
- IO Ul S~ AsLL YN DY .
* T o taaaa e Z~Ten om0 A *
- D= A ™At d [SEDO BN 4 T A &
- x kN [ FaN s TR Y D D a e ow = ]
- o gl ND—r—wr J L~ —_Jo~J) MMM T 8
* e =00 oo0oaz A DA e~ D —
+ v O Z ZOX AL LT~ » XL > Q00 J TN
* XY AT AT OD — 1 O00aD -~ Waem XX 4 ONY
- — e ) O O0OXX~—d Quw-w 22200 T —~—aQ
WD al ADOLVLWOOD XNOT D200 w xZ>
» X w QXT O = VOV D
+ wv ZO wx o0 Ow W i
4+ I =0 ra o o XILOO e
* _ O —-2 U >-0ON O -
.
I T N NN~




33

4,322 5.000

2.966 3.644

D S B el et Ty SR Juing

288

1.610 2

1.000

2
4
8

—
D 3 3t e e Dt e pd $d e D St b S bt D bl Bt Dl b D bl bt e Bt D e bt el b D bt b e D D B b b 0 D it D

4,000
3.659
3.3138
2.977
2.636
2.295
1.955
l.614
1.273
1.000

1.610 2.288 2.966 3.644 4.322 £.000

e B T G et e T

1.000

-

—~ O

— —

QO

[ole]
O o o
[@]N o)l

LN

o o~ o,

N

D e

ROGRAM —-TEST—~ READY FOR INPUT

THE TRIANGLES

BETWEEN

Oox

[SepusT, 4

=iy

JRE kR kkhhrkok bk kk khkkkoh bk RUN 2 bbb nd kbbb e b h bk b s ok bk b ad bk bbbk bk
S
G
S

~

(SR JTa Vol il ofce]

[alalalalalalala
CZZZZZZZ
LI I I

LN NN NN
MO N0 ™M
LN NN NN
~SOJO NNV S

N NIV
= b= b= e b= b =
ZZZZZZZZ

Dl b Sl D) Bed) e Dl D4

00000000
oaaaaaaa

OO OO~

Www w Wity
—d ed d e A

L QOLVOVOOOV

ZZZZZZZZ
ol <L oL L L
Dd ey bl D] ped D o b
X
L T T S e

w
bt
-y
(%)
w
X
—
w
o
«
"]
[
z
—
o
a.
we
XI
—
o
o
u.
(%}
w
[
-y
z
—
o
o
o
o
(&
~N
o
=z
3

Y,

THE DEFAULT X,

<
™




RUN 1. THE FOLLOWING PLOT PARAMETERS ARE INPUT

34

0.05, YRICH = 0,05,
oFo)
.Fl’ $

——



35

o

(@]

O > —

o | —4—
[Tal | — o~

1 —t— it

| — —

] -— —

] — —

| — ——
o~ — —~
o — —~Net o~
mx — ~t —

o 1 ——— —t
I | — ——

] — -t —

| — — — —

| —— —t — ——

| — — —— —

] — — —— ——

AN | —— — —— —

I | — — —— —

O X — — —~e— —

.| —— — —— —

™ | — — —— ——

| — — — —

| —— — —— o~

1 — — —~ o~

\ — — ———

] —— —— ———
Ol —t et
O | ettt o i e i demd b~ i e e~ i et bt e —
o> o~ — —
o | —e—t— — —
o ——— —~e— ——

| ——— — —~

1 — — ——

1 —— — —

1 —~ —— — —

] — —— ——
© | — —— — —

[oo I | — — ——
ng > —— — —
.| — —— — ——
o~ —~Nr—— —

| —_— o~~~

1 —r—

] —

1 ——

] —

o | —
— —t

O X —

v | ——

— —

1 ——

1 —

1 ——

1 —

] —

ol —t—

O X —

o Do bt vl et e D= b g et b D= bl b b D bl bt B D B et b Do b et bk D b e D bt b e D e it D
L

—

4.000
3.659
3.318
2.977
24636
2.295
1.955
l.614
1.273
l1.000

>

2.2838 2.966 3.644 4.322 5.000

1.610

|
I
|
i
1
]
|
|
1
>
{
|
|
1
1
|
|
|
1
>
|
|
|
|
|
|
|
|
1
>
1
1
|
|
1
1
i
|
1
>
|
i
]
|
I
|
|
|
1
>
|
|
|
|
|
|
i
}
>

000

1

-

oo

—t

oD

(@Yl
C o o
[@XXgoy

L WY
. o -

oo

D€ e
<00
10C
~NOO

O aa
o~ -~

woo

- e Sy
[Zlele]
— OO
oy ele]
A * o

KOGRAM =-TEST- READY FOR INPUT

OF THE
DATA SET
INTS 1

£
E
0

OIxa

nIw
el = L \\]
wZz a
—— IO
o000z
Zool OO«

e e e e L

kb kkh kbbb bk kb krkhhkkkEkE RUN 3 #*******t#**t**#*#0**#*‘#***#**#**1

AND DISPLAYS THE REGION

2
<

z O
DmZ
[~
>»=x
QO
[+ A—
—0
Two
—Zu
—
widk. w
TwxI
=D

38




Q.
ERIG

36

XREEH a8 01" vR 128 = 0.01,

39



3.644 3.983 4,322 4,661 5.000
e e X e e X e e (e e { e e e e (e m e e X

3.305

3.000

*
-
*
o *
o *
-t O +*
—— I o -
— e} *
— e —— ] —~— +*
— — ] OO0 3+ [FSXTS)
[ e ] | * T ODOw
— — ] ~ +* g ] 2
— — ! ocC * <<
—— —~ 1 — O * >Z -
— — 1o [oXe) * * o
— —— >0 O e o * ZIGO
— — 1 o oo * 0O o L]
— — [IRX o + * 00
— —t ! w # 0 -~ -
—t — ] « * o O 79 .
- — [] ..~ o~ »* S0 s [
— —~ | O O * Ouwir ™
— —— | — *+ o ~r
—t ——t —— o b * O vt p— o ]
—— — —~ [ <O O * (S~ QU ] o
—_ — — = 0y [KeXe] #+ D o [&]
— —— [ ~NO O *+ X < [e] o8
——— —~t [ o LI * (&) —
—— — i [aa K-} &+ ol | d z
- — 1 * IO D <
— A~ —— ] o + - a. 4
—— o~ —— 1 O an * Ul « Z
— — —— - ] -+ o~ = X o
— —— —— — tm wO O S o Ok LY
—— — —— —— 1o |83 bl ] w W
— — —— —— >x o 0~ et ZzZ Oodw o ™M
— —— — [ noO O D a > -~ < O
—— —— —t 1™ [plele] of W e N o .
— — —— 1 OO oL o 3 O
— —— —— | <l o o « D (523N - 4
— —~— —t | 1 ouil~ * U W ~ s .0
— - —— — | > +* [aN] o [ T
— —— —— | * < Z o w I
— —— — -l | LYY <+ [Zelon] 0O xr©r o
— —— - [N o —~ * VD O < =
—— —— — >0 [@To X BN * >>Za O o v
— —— —— | o o po] » <{ < >
— —— —— 1m e QO * 300 a
— —— — | woOoO X 4+ aa”Z
—t—t —— — 1 OO # U -
— —— —— 1 -0OO0 * X o O [N
— —— —— | I e v @ * OO0 - N\«
— —— — [} —0 O * W« 5 a M e
—— —— —— ') > . * Z X Ob=
— —— —e— 1 O < ® DV -~ O LI
— —— — > M | s > *  oxXwoe NE O
— — — | o e~ O * [ . o - ]
— —— [ B o0 <« # TXTqwe ™M 3T 8
— — e [ [ w ¥ —ZX - 0O =
— — e —— ] — e~ * XErp—-u O J IIZ
— —— | "o O * o0 O o -4 oo
- ——— ] @ O ! + O 0O O a0
— . ——d | o o *# WO ew O W x>
— ———~ 1 O [ - 3+ oo O >0
ol it ot e e e e A A A et O [ I Yo WY} % WO w
o bt bt e et D et P et D bl bt o B D= ot Bt 3t D ok g et bk D e Sl brd S Do bt ot bd 1t D ek b+t e D ped bt D= O L= 4 [ nd <+ X ua I of
o o™ n s o] —~ [N o Vel o o (@] . u. 1 ®* O > [l
o ~ < — o Fe] ™ o © o ™ LA *
o ~ n (2] o © 0 < — o wsro X NNNNNSNS NSNS
. . . O O . O O . . NN <
™M ~N o~ [\\] o~ — — — — — ] |} o
LOWNY O
VN O
.ol




38
2.288 . 2.966 3.644 44322 5.000
B S B Bl ST T SEPR R

1.610

1.000

»
»*
%
*
o - .
o * o
I > O * W
11 | o - O
[ I | [ 7Y »* —
ann | | —— * >
[T B | | o c =+
nA s o~v el | I +* c
8 v 2R XN og } 1 ] ~— s ws
o0 s IIH "N | 1 oo * U
o o I<IWREN o0 ]| | I oy OO »  x -
o ot IR BRR-IH o0 | 1oy oo * W o
* R IIBRIDIRIIH o8 | >xm O - - - >
#* % LI ARECIANERR ¥ o0 |} 1 o [o2X ol # Woa
#*# <IRAIDIERREIIAL-IL o0} [N o + * o
#*# <A AIIREEHBEEDIILCI+ o0 |} | w * -~ -
LA ERRPHRPBERRIE o0} | - n # X o .
I ACIPRBNBDEPEREBE IR I o0 | i - - o« —
<ARIIDSEBEDORPEBSEII I o0 | | 1 v o * =~ ™M .
C<ILAIIBEEOEPNRERSEBEII IR I, o0 | i -1 3+ X o~
AAIIFPEECENRDNOEBRE I IR < o o0 | [N bad g * o "
BUIZEARBERNDEORNEREREBR I DRI o8 | | [N o <O O * T o
IO NIRNREDNREERBEIN BB M <4 3+ 0 | >0 100 * D O (]
T I AANFEOTRENRCECRDPBEREY Z% v (< ¢ on | | | o NOO * a O | o
IR EANSERNERDRDELGEES I (4 d4 % o8 | 1o L) * (&) -
IIMGEENEDNERNERNRRDNRDESEDI DD T <444 08 ] I Mo # X Ll z
IBEEROSCORSINNERERHNLDESEE D2 RB A< 54+ ¢ 0 | | 1 O = -t Youef
BB EFEREONARNARNTEEREDRDEPDE 39 It v II4$ o0 -7 1 | o * o ¥ )
HEREEDNEREDHNDEDREOERNORI (BN 33 I 2% {448+ K U] ! O aa * D - “
BRPEODRESEHHERDENEDEDDHERDDFSRED XS L% <<% % # “ I ) + o~ O O e
HEERNCHNETHRNONHENNSEERNEDDEED I AN I # - [N I [ JRVe] wo o~ (TS -
RO SRDEEERSRANDDRBEBDBDWMPES 338 % %< g% %+ axlt!to It " w "
PR MRERN REEREBEERI IILR I H .annl ]l XX g Z w o )
OB EREBNERERERNER RN 33 T e 4% ¢ o0 00| || i o o o >0 X ~ <« o
BEIIIIZIIIIZIIIZIFIIIIIIIIIIIECE LI % oo n} | [ Y] —O O o k- & . a
HBEIIIIARNITIZIIIIDIIIIRNIIIIC AL IIHE » o o8 0 & | ]} | OO -« (oo
BAIPHLARLAA UL EALTIRAESATRAATR R T IH % ¢ o0 0 0| | 1 <l o +* i M o -
IIIABTBI R ALV AL AL ALLL I LI LI ILI-LH % o0 o0 08 || | I eat~ * < ~— W "~
E RS QN QPP PSS e - C - -E-C-E-C-E -C-& - I % TN N B RN ! > +* o - -
TUCER L L LT LH %N NN o0 o0 vn ||| ] “+ W oo w o
EL 'S - - N YT TSR R T A L I RN BN R | © - o # XX O T [N
MRALLTLLH HH X ©0 00 00 oo o0 o BE || . [z e] —— *+ < 0O —
AL LI <L % F# S o 0t o v 00 v oonal|f | bdaV} (7o o N ¥ N QO @ o -
AL LT % ¥ + o5 o o o8B DN g AR TN )] | I e ol > &+ < > &
LR F N # N o o 0 00 cN A ND wEBE )] | [y B - W # W a -
L R AR s e e o yunan |} I} I 1 woo # T [’a)
O T RIS S A B B O B IO O TR T A | } [ Te -] * - -
4% bRP o0 e oepNBBRNB] YN | O +* o O [ Ve
## ¥ © o r o o g W anuw i}y P} [] L e« * - ay o
# % o °o 0o a g2y | |t 1} | —_—t0 % +4 B Q. eI~
e e 20 sm s s} ML |1 O > u. L 3 _0 =
LRI B R I R I T I B A | |~ << * Z -~ O LIEY. o)
s emweuwE3 I} > 0 | & > * D N Z O =
en wEw ¥l }} ] - X~~~ O *# o o« —~ a1 O
LRI B I I I I I | j— oo <« * m X »
ssag bl | =} w *# X ~ O =
[JN0 I I R I | ) ~—— * - O a0 ZX
[ I I I I 1 "o o * U O .1 oo
[ I x O | * —~ O O o«
[ | O O * WL O W >oax
1 10 = e + (8] x>~
! > O [T a BNTY] +  w oW
De et bt et b D St et b md D bt bt Bk D bt b b Bt D b b b et Dm0t bt et D i bt bt Dm ot Sl b o D b b o) <t [ * X o
o o x© ~ No) [Ya) n N m o . w 1 * - =
o ['a — r~ ™ o [TaY — r~ O —~ [ I8 ] *
o O ™ o 0 N o O N o WD T NSNS NSNS
[ ] ') ') [ ') [ [ ] [ [ [ I~ -
< [ 2] o~ o~ Y] — — —~ — <] | o
LOoOWnY O
NN O
o




39

(@

o
EEECEErNFEEAEESESNFRrEDOEESEADEDREERE DEDEER EE BN £ I KX O
BE NN ENEN Er RS ErErDEENEN RN EESEDNE X o eRE®E | -
NS RBRNENE S DR IR ERPERINDE R ERERES D ER ORI ® | N
TR DrEERNENELIIIIHIENGENOEDRERL NN EErREERED EE g O |
NI NN X IINL IEENERERRPEPE FREEDNESRAEEE XE EZOE |
RN ECEESErFrE3IIV < vIANEROERERR S rEnRE O TR LK |
TR ENE SRR I L v <IdI<R PRI IO EEERNENTROEED ER EX K A |
FENEESIISDELARA 4+ 4+ 3 AITXPREERNDSENONHETO X EEE |
EXfREREEXEDPLAI 44 ¢ eI A IPHEENETDESFCEDELE R BELLED | o
e o VI RMESEELPEENEEEEEDE EE DEERE |
B ek <Y IR EEENEDEEEPESER RE ERERE>XM
[ f o et < UuIBHEEREDEREERDER BEO 0@ E&&El .
[
|

ELEBEIECEAERE S %I+ »
DEXNX EDE DERN9Ie &
DEDVDEXLEREE I+ o
DNRTIPEDE S 00 < 4+ * .
TEDRDEZ WL ~I#
TEDEDEX &
f AX-SE-aF-aR->f- 51 S 3

cr <R ISR BERDNEEHERETR CLSRE | T
S CLIPRAONSVEEDHLER O KM ST

4 (AR POESEMEE SN KD 00 e

L]
. I
n 1
! |
! |
| v IBESEREEIDNEQSRE oKD |
!
|
|
|

- . .
-+ x L4 .
A %% <4 IS N BN RSN EDKXKR

—_———_—m
———nm,,
—_————

ey # <R IIPAKAESMQE ESD IS KD KWK
e X WA IPEEOER EO DR BE
e o AN MNP OENOMEEEDDE
e s I<CEIPVWEEES KN ER <O
s e R ESRMEEDEBLEZT ) o

5
4

——
—_——m

et i @ I<< M IHEHNEROEEZEX | ™M
e ¥ (I II A NE O WO |
IR PR EX KW |
n R AIRLCERIPELELER |
e cp v dd IR NI SHRBK&ERX |
e P IICIIAREITIIBEKER |
o 4 H CIRENR IIIREN |
¢ ol B LI-LWR IIDERNEN |
] e # # <IN BRII IthERE
. e A I AT RREIIERIE | o
e e ¥ IILARRNIIINFEDD |
e o # A <LIARARAIIIIIMAEEL K |
* o e o o o ek W <A IARZI N EEEE |
LR AR A E-C 0 B A S B Bu J. o N o] R AF AF A Vi
*H NI AEREIIPINREBEL XK |
AL A I A< A AR IIIBEFO B EEOR |
LI ALIL LA <L <A AL IIFFROEREEOETEHD |

]
[ <% v |
i

L -

”.——

L el LA L LR LR
AN ————EYEaEen.

s

k. 4
+*
<

TERLRKER » ¢« &

EEDNETERS &+

RREEBRDES % &
EERELHES 4+ # <d<I<I<AC A LAUALIIIIIIINN I DONEOSI L LXT @D |
DEDEXER #+ # I q<<ATRARLCRTIZII T IRRPERDARDDIOEH D EICE L OO0 |

ERECIDIPERNdId<I<CIdA AR AL AIAIIIKINFIONICEELKNTEODEL ER TR X
VEXVEOTODNAC<I<{ERAREIFTII I IS DN DK B0 EME SR 28 8D
PDREXQELEDNELECI<{X A AR IIIIII RN OE RN IE I Rt £
BRI R S << A2 A AR IIIIFI IS RBUEES SEAFOEELSEDES L
PHENGEESDNERY AR LE INIZIIEFRRHORROIODEHNOEO LN ELD OD
BNDENESESENN ALY RAIITITIIINN R ENISEDRCOONCOR B XD
PRSI EDEN RN YR I III IO OGN RO EBERRNO KNS e
DEINNODNOHNRXNIFIIIIGHEBREDCORONODNQOEDEDND HE ® K
DG ENSRICHNEII IO ENHOIR NNV ARNOCH DN R 0P @
CRORDERINE0LAOIIFITIASEEEERONODERR PDHEEEH DR DO 8 H0 W x
DECENEDDSKNEDIIE S 3tk iniD R E 25 B0 NE DG E IS N6 DK 508 0K |

AESENEENESEHOSHDEHMRINMERSEDOD NN ERNOE EERLCIDBDE KD BN D& 1B |

ASNERNEBRORIEDMOBSRRRIFNPOSURBENDPBE DO DR R HEN ESB HY B |

NN ONDNECNLNXHN R REREHDNADEODEIDNENOETNOHLONE S0 0D OW |

PSRN ESO S E NN NP NI ON DE SIS | O
RN NN CIC OIS RIS ENZIONGNEDEES CE RN ODNRNEE KRR BT X0
D b bt et ok D bt bt k. D ot bt Smd bl D d et S Bt D bt et Bt bl Do bt 5t e D bt et S g D e e et D et bt e D (@]
(@) .
—

+
WHLIEE © o o &
»
»

EERAD
LELELEEE T

1.610

t
|
!
!
|
I
bad
|

-~

oo
11
~——
oo
oCc

C e o
(@R oy

- -
— e~
e
X((

<00

NOO

-TEST— READY FO2 INPUT

“OGRAM

/

R RN I I ™y

STOP PROGPAM

AEEE R R AR N E LI E R RN NENNENN TN NS XN

OT”
TERMINATED

FINIS

~-TEST-

C<OGRAM




O

ERIC

Aruitoxt provided by Eic:

40

References

Anderson, L. and L. Gales. 1978. Programmer's guide for FFORM: a format
free input system. Center for Quantitative Science in Forestry,
Fisheries, and Wildlife, University of Washington, Seattle,
Washington.

Gales, L. and L. Anderson. 1978. User's guide for FFORM: a format free
input system. Center for Quantitative Science in Forestry, Fisheries,
and Wildlife, University of Washington, Seattle, Washington.

Gales, L. 1978. Design standards for computer programs, Center for
Quantitative Science in Forestry, Fisheries, and Wildlife, University
of Washington, Seattle, Washington.

Gales, L. 1978. User's guide for subroutine PRNT3D. Center for
Quantitative Science in Forestry, Ficsheries, and Wildlife, University
of Washington, Seattle, Washington.

13



