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SUMMARY

7

THE PROBLEM S N R I

A

The Hewlett Packard (HP) 5451C Fourier Analyzer formerly supported two
plot packages: One in the Fourier enviromment and one in the R¥t enviromment.
Thus, programs which produced graphic output in the Fourier enviromment could
not run in the RTE enviromment and conversely. Therefore, it was necessary to
develop a standard package of plot subroutines that could run under any
operating system. The package is comprised of several FORTRAN subroutines
which interact directly with the plot devices, and also provide the capability
to plot to the operator's terminal.

A

FINDINGS -7

Tt HST
The pfbt’package has been found to be extremely useful for graphic output
on the HP-5451C because it can run under any operating system.

g

RECOMMENDATIONS
~ The pfofiﬁackage has been tested on the HP-5451C system and can be
recommended to users with a similar need.
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GENERAL PLOT SUBROUTINE PACKAGE FOR THE
HEWLETT PACKARD 5451C FOURIER ANALYZER

INTRODUCTION

Data plotting is an integral part of any data acquisition and/or analysis
software package. Plots are very helpful in data analysis and problem
solving. Furthermore, results in graphical form are usually much easier to
analyze than are the results in printed tabular form.

This subroutine package is a programming tool that allows the user to
conveniently use various plot devices on the HP-5451C system. The plot
devices used were the HP-9872T plotter and the operator's terminal. Libraries
of compatible subroutines are provided which permit the user to generate a
wide variety of plotted information including the following:

1. Labelled axes.

2. Textual data.

3. Graphs from data arrays (x and y), with optional scaling of either
array and centered symbols denoting the location of a data point.

4. Variables from the FORTRAN 1V calling program plotted in real or
integer format.

5. Individual point and vector plotting.
The user also has control of the following:

1. "pen" selection.

2. "Pen" position (up or down).

3. Origin of plotted information.

4. Scaling of plot.
5. Rotation of text and axes.
6. Generation of multi-page plots.

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




FUNCTION

The following subroutines are supplied:

PLOTS - Initializes plot software package for user's hardware and software
configuration.

PLOT - Moves “pen" to specified (x,y) coordinates with "pen" in up or down
position; pemmits origin control; controls pagination.

FACTO - Scales size of subsequent plotting data.
WHERE - Returns current position and factor to user program.

SYMBO - Plots textual information (such as titles) at desired angle and
size with additional capability of plotting special symbols for marking data
points.

NUMBE - Plots each digit in a variable, including optional decimal point
and truncation.

SCALE - Calculates parameters for axis annotation and size of plot for
data array.

AXIS - Plots an axis, at desired angle, including segment markings and
optional title.

LINE - Generates the plot of data in two arrays (x and y) with optional
connecting lines and special symbols.

Four packages with identical subroutine calling sequences are available. The
computer systems, plot peripherals, and unique characteristics of each package
are summarized in Table 1.

Four interrelated coordinate systems are used, as shown in Figure 1. Embedded
within the subroutines are two machine-dependent coordinate systems; one is
defined in plotter machine units, the other in plotter physical inches. These
are defined by PLOTS, and normmally user will select the default parameters for
the particular plotter selected. Users may also define their own imaginary
plotting surface in which the relationship of the origin and scale relative to
the plotter coordinate system are defined by PLOT and FACTOR. Finally, the
relationship between "problem units” and the imaginary "user inches" is
defined using SCALE.

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




SUBROUTINE DESCRIPTIONS

PLOTS

The routine PLOTS must be called at the start of a user program to initialize
internal parameters. The call is:

CALL PLOTS (A,I)

A Resolution of plotter: inches/machine unit (0.0: defaults to hardware
resolution).

I Logical unit for plot device (0: defaults to standard device
address).

PLOTS initializes the scale factor to 1.0 (one user inch equals one physical
inch) and sets the "pen" location and origin to (0.0, 0.0).

NOTES: 1) "PLOTS" must be called before any other call to the subroutine
package.

2) The origin is initially at the bottom left of the page. (Top
left for Printronix 300® printer).

3) The X-axis runs horizontally across the page. The Y-axis runs
vertically up the page. (X=down, Y=across for Printronix 300¢
printer.)

4) Pen # 1 is selected for the HP-9872T® plotter.

PLOT

The routine PLOT causes "pen" motions to be output. PLOT controls the origin
and pagination of the plot. The call is:

CALL PLOT (X, Y, I)
X X-coordinate (user inches) relative to most recent origin.
Y Y-coordinate (user inches) relative to most recent origin.

1 Integer of the set (-3, -2, 3, 4, 10, -10, 11, 999).

-3 = move to (X,Y) pen up, set new origin to (X,Y).
-2 = move to (X,Y) pen down, set new origin to (X,Y).
2 = move to (X,Y) pen down.

3 = move to (X,Y) pen up.

10 = advance paper one full page.

ST
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-10 = advance paper one half page.
11 = End of plots; reset the HP-2648A® graphics terminal (first
press). This frees the keyboard and clears I/0 operations.
999 = same as 11 (included for completeness and compatibleness).

Note: A1l programs should be ended with the sequence:
CALL PLOT (0.,0.,10); CALL PLOT (0.,0.,-10); or CALL PLOT (0.,0.,11).
FACTOR

FACTOR allows the alteration of the overall scaling factor for plot size. The
initial factor is set to 1.0 so that one (1) user inch equals one (1) physical
inch. The call is:
CALL FACTOR (Z)
yA Ratio of desired plot size to current size.
1.0 = Reset overall scaling factor to 1.0.

The effects of multiple calls to FACTOR are cumulative.
WHERE

WHERE allows the user program to interrogate the plot package for the current
overall scaling factor and the current (X,Y) Tocation with respect to the
current origin. The call is:

CALL WHERE (X,Y,Z)

X X-coordinate (user inches) with respect to current origin.
Y Y-coordinate (user inches) with respect to current origin.
A Current overall scaling factor.

NUMBE

NUMBE plots floating point data in a format similar to FORTRAN IV F-format.
One number is plotted for each call to NUMBE. The call is:

CALL NUMBE (X,Y,H,T,A,N)

X X-coordinate (user inches) of number relative to most recent
origin.
Y Y-coordinate (user inches) of number relative to most recent
origin.
H Height of number (user inches).
4




T Number (floating point).

A Angle of number to edge of paper (degrees CCW from X axis).
N Format control integer:
0 T is truncated and plotted as an integer followed by ".".
-1 T is truncated and plotted as an integer.
+N N digits to the right of the decimal point are plotted.
SCALE

SCALE calculates the axis limits and distance between tic marks for an array
to be used with AXIS and LINE to produce a properly annotated axis and a graph
whose data include all points in a user specified length. SCALE does no
plotting; it only provides data for AXIS and LINE. The call is:

CALL SCALE (A,S,N,I)

A Array containing data problem units to be scaled. (Where the
dimensions are A(1, N+2)).

S Length of axis that data is to cover (user inches); number of tic
marks +1.

N Number of data values in array A. (N must be greater than 0)

I Increment between data values in array A. (Used to allow data from

2-dimensional arrays, A(1, N+2).)
SCALE searches the data array A for minimum and maximum data values and
selects convenient values (problem units) for tic marks on the axis. Tic
marks are set one inch apart (user inches).
The calculated value (problem units) for the first tic mark is stored at
A(N*J+1). The increment {problem units/user inch) between tic marks is stored
at A(N*J+J+1), where J is the absolute value of 1.
Note: If I is not equal to 1, a format incompatibility with AXIS exists.

AX1S

AXIS draws an axis with labeled tic marks at one inch intervals (user inches),
with an optional title centered on the axis. The call is:

CALL AXIS (X,Y,T,N,S,A,F,D)
X X-coordinate at start of axis {user inches).
Y Y-coordinate at start of axis (user inches).

T Title (packed MSB, LSB).

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

......................
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SYMBO

The SYMBO

. 4

Number of characters in title:

- on clockwise side of axis (nomal for X).

+ on counterclockwise side of axis (nomal for Y).

Length of axis (user inches).

Angle in degrees CCW from machine X at which axis is drawn:
0.0 for X axis.

90.0 for Y axis.

The starting value of first tic on axis (problem units).*

Increment between tic marks on axis (problem units).*

routine has two major uses:

1. Print a character string.

2. Print a single character by value.

The call i

S:

CALL SYMBO (X,Y,H,T,A,N)

X

X-coordinate (user inches) of symbol relative to most recent
origin,

Y-crordinate fuser inches) of symbol relative to most recent
origin.

Height of symbol (user inches).

Text string (packed MSB, LSB) or value of single symbol (0.0 -
127.0).

Angle of string or symbol CCW from machine X axis (degrees).

+ = Number of characters in string.

0 = No action.

-1 = Draw symbol corresponding to value T at point X,Y.

-2 = Draw line from previous X,Y to desired X,Y, then draw symbo?l.

*F and D are usually supplied by SCALE. F is available in DATA(N+1).

D is avai)

able in A (N+2) in SCALE argument list.

6
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LISTING OF A COMMAND FILE FOR AN

OVERLAY GENERATION USING THE PLOT PACKAGE
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Procedure to measure time to draw and label axes. Bits zero through five
of the S-register will be on. Bits three through five will be turned off at
the start of the axes operation. Bits zero through two will be the only bits
on. Start timing at this point. Continue timing until all bits except zero
through five are on. This signals the completion of the operation.

Plot package efficiency. The efficiency of the general plot subroutine
package was measured using the procedures described earlier. A digital timer
was used to'time the plotting of data and the drawing and labeling of axes.
The timing was also measured using the time base generator that is installed
on the Fourier Analyzer. The total plot time was thirty-five seconds using
the terminal as the plot device and one minute and twenty-eight seconds using
the HP-9872T® plotter as the plot device. The time required to draw and label
axes was thirty-one seconds using the terminal and one minute and eight
seconds using the plotter.

The total plot time includes scaling the data, positioning the pen,
plotting the data, and the drawing and labeling of axes. The time required to
plot the data only was approximately 4.7 seconds on the teminal and 9.85
seconds on the plotter. The time required to produce a hardcopy of the
plotted data is not included in any of the time measurements.

CONCLUSION

The plot package evaluation program, Y9000, was developed in the Fourier
Operating System. Although relatively small in size (113 lines of coding),
Y9000 required 2237 words of memory, indicating that the 5451C® utility rou-
tines for the Fourier system require a considerable amount of memory. Due to
the lack of sufficient memory, only 128 words of data could be plotted. The
plotting time is slow relative to data acquisition and sampling rates.

The general plot package presented herein is a valuable programming tool.
Although somewhat 1imited in the Fourier Operating System, the package pro-
vides significant programming capabilities in the RTE operating system. As
mentioned earlier, this package operates in both systems. The general plot
package performance was not evaluated in the RTE Operating System because our
data acquisition plans require using the Fourier Operating System. Neverthe-
less, the programming potential of the general plot package in the RTE
Operating System are excellent.

15
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The plot package evaluation program provides a means of determining the
performance characteristics of the general plot subroutine package, thereby
facilitating the estimation of throughput rates and response times for the
Fourier system. The program has the following features:

1. A standard procedure to measure time to draw and label axes.
2. A standard procedure to measure time to plot data.
3. Capability to select a plot device interactively.

4. Validation of the major features of the plot package. These features
include: A hardcopy from the terminal, pen selection on the HP-9872T® plotter,
pagination on the plotter (which may be automatic or manual), and a user-
defined scale factor.

FUNCTION:

Y9000 begins by requesting user input. The user must input the logical
unit number of the plot device. The user is given the option to run the pro-
gram with the standard values or with changes. The user may change the pen
number and/or page size on the HP-9872T® plotter, request manual paging (if
necessary) on the plotter, and/or change the scale factor.

The plot package is initialized and the 5451C utility routines are used to
define 128 words of Fourier data and to store the data in X,Y arrays. The
general plot subroutines are used to scale and plot the data, and to draw and
label the axes. Bits zero through five of the S-register are turned on (set
to 1) to signal the start of the plot operation. Some of these bits are
turned of f (set to 0) during the operation. Bits six through fifteen on (all
bits on except 0 through 5) signals the completion of an operation. Bits
zero through one of the S-register are turned on to signal the start of the
drawing and labeling of axes. These bits are turned of f to signal the com-
pletion of the operation. However, this action is so fast that the end of the
program is signaled before the user notices it. Therefore, bits six through
fifteen on signals the end of this operation also. A hardcopy of the plotted
data is produced.

Procedure to measure time to plot data. Plot time and CPU utilization are
the same. Bits zero through five of the S-register will be turned on at the
start of the plotting operation. Start timing at this point. Some of the
bits will be turned off during the operation. This is not a problem. Continue
timing until bits six through fifteen (all bits except zero through five) are
on. This signals the completion of plotting.

14




EVALUATION OF THE PLOT PACKAGE

A plot package evaluation program (Y9000) was developed in order to
measure plot performance. The program was written in FORTRAN and was executed
under the following machine conditions:

HP-5451C Fourier Analyzer® settings:
ADC CONTROLS

SAMPLE MODE TO KHz/ms

MULTIPLIER to TIME 100 (black 100)
EXT/INT to INT

OVERLOAD VOLTAGE SWITCH A to .8
INPUT SELECTOR to A

DISPLAY SELECTOR to A

TRIGGER SOURCE to FREE RUN
TRIGGER LEVEL to SLOPE

DISPLAY UNIT CONTROLS

CRT Portion:

MAGNIFIER to X1

DISPLAY to INT

INTENSITY as necessary

FOCUS and SCALE as desired

A1l level switches to center except DISPLAY TYPE to CONT

Control Portion:

GAIN to CAL

MODE to REAL/MAGNITUDE

POLAR ANG/DIV to any position
SCALE to straight up

The HP-3310A Function Generator settings:

FREQUENCY DIAL to 28

RANGE SWITCH to 10

DC OFFSET SWITCH to O

FUNCTION SWITCH TO TRI (triangle)

OUTPUT LEVEL set with arrow pointing towards "+" sign by DC offset switch

13
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where:

OVSFSA is the base command file for generating overlays.

OVCONA is the name of the command file for building the overlay.
N is the overlay number.
A is the revision (e.g., B would be revision 2).

N is the overlay number.

1 indicates send the test output to the printer (use O for output to the
teminal).

After the overlay is generated and stored, the program is ready for execu-
tion. In order to execute the program, the user will have to boot up the
Fourier System and give the following command via the keyboard:

3

USER
PROG

ENTER

12
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USING THE PLOT PACKAGE

A11 of the plot subroutines and the utility routines have been merged to
create two complete files. The file &PLTPK contains the source code and the
file %PLTPK contains the binary code. These files are on the RTE and Fourier
operating systems. Procedures for using the plot package on both systems are
given below:

The program execution procedure using the plot package on the RTE operating
system is as follows:

:LOADR, ,%PROGN (Produce executable code)
SE,%SUBR1
SE,%SUBR1 (Includes user subroutines if required)
SE,%SUBRN
LIBRARY ,%PLTPK (Sets up %PLTPK as a library file)
SL (Search %PLTPK)
EN (End of command input - exit command mode
and finish load)
:PROGN (Execute program)

Procedures for using the plot package on the Fourier operating system are as
follows:

Write your user programs in FORTRAN IV. Your program must have a name in
the format "Ynnnn", where "Y" specifies that it is a user program and "nnnn"
is a four-digit positive number (e.g., 1234), excluding numbers of resident
user programs. For FORTRAN IV programming, all the interfacing is handled by
the compiler. Define the program as a 'SUBROUTINE" and use "CALL" statements
to use the utility routines.

Use the Overlay Generation procedure in Section 111 of the 5451C System
Software Manual® to generate an overlay. The Overlay Generation procedure
requires a command file containing a 1ist of the user programs to be included
in the overlay. The command file OVCO5A may be used as a pattern for creating
an overlay file that utilizes the plot package. A listing of OVCOS5A and the
output from an Overlay Generation using OVCOS5A are given at the end of this
section.

Once the command file has been created an overlay can be generated by
using the command:

TR, OVSFSA, OVCONA, N, 1 (return)

11




string.

Fp
NASC
ASC
I

JST

Ly
RE(2)
0X,0Y
SF
PX,PY

PLOTS.
is JST.

values.

FP2AS

PXPCO

The routine FP2AS converts a floating point number to an ASCII character
The call is:

CALL FP2AS (FP, NASC, ASC, 1)

Floating point value.
Number of characters to be returned in ASCII string.
Array in which ASCII character string is returned.

Number of characters to left of decimal point (output).

The routine PXPCO stores and retrieves the current value of variables that are
common to several programs. The call is:

CALL PXPCO (JST, LU, RE, OX, OY, SF, PX, PY)

0: Store values.
1: Retrieve values.

Logical unit for plot device.

X,Y conversion factors to go from machine inches to machine units.
Plot origin, in machine inches.

Conversion factor to go from user inches to machine inches.

Current pen position.

The variables LU,, RE, OX, 0Y, SF, PX, and PY are initialized in the routine
The only variable in the CALL statement that requires a number value
If the user's program needs the variables, a call to PXPCO with JST
equal to 1 has to be made. Whenever any of these variables are modified, a
call to PXPCO with JST equal to O must be made in order to store the current




CALL HPCSZ (W,H)

W Width of characters in inches.
H Height of characters in inches.
HPOUT

The routine HPOUT causes plotter instructions to be output. An ASCII charac-
ter string is created using one character per call and the string is output to
the plotter when a terminator (;) is received. The call is:
CALL HPOUT (ICHAR)

ICHAR Character to output to plotter

HPPAG

The routine HPPAG controls pagination on the HP-9872T® plotter. Paper may be
manually placed in position or advanced a full or half page. The call is:

CALL HPPAG (1SW)
ISW 1. Full page advance.
2: Half page advance.
3: Manually place sheet in position.

HPPEN

The routine HPPEN controls pen selection on the HP-9872T plotter. It provides
the means to select a pen through program control. The call is:

CALL HPPEN (1)

I The pen position number; it must be an integer in the range 0
through 8.

0 Directs the pen arm to return the pen it is currently holding to its
stall,

1-8 Directs the pen am to fetch the desired pen.




UTILITY SUBROUTINES

Several utility subroutines are used in the general plot subroutine package
and are included in the program file. Therefore, a brief description of each
is given in this section.

PXPCG

The routine PXPCG extracts a specific character from a given character string
(RHS first, LHS second). The call is:

CALL PXPCG (10, 11, I2)
10 ASCII character string.
Il Number of the character to be extracted.
12 Word in which character is returned (RHS).
CGET

The routine CGET extracts a specific character from a given character string
(LHS first, RHS second). The call is:

CALL CGET (10, 11, 12)
10 ASCII character string.
I1 Number of the character to be extracted.
12 Word in which character is returned (RHS).

HPCDR

The routine HPCDR specifies the absolute direction in which characters are
lettered. HPCDR calculates run and rise values using an angle supplied and
causes the character direction instruction to be output. The call is:
CALL HPCDR (TH)

TH Angle between character base and machine X-axis in degrees.

HPCSZ

The routine HPCSZ specifies the size of characters and symbols. HPCSZ
converts inches to centimeters and causes the character size instruction to be
output. The caill is:




Table 2 Tists the available symbols. Symbols O to 31 are centered. Symbols
32 to 127 have their lower left corner at coordinate X,Y.

LINE
LINE combines pairs of data points in two arrays according to user-specified
parameters. Points can be plotted with a special symbol (optional) and a line
between points (optional). The call is:

CALL LINE (A,B,N,I,L,J)

A Name of array containing values for abscissa (problem units)
where: A(I,N+2): Array dimension.
I: Number of variables interlaced in array.
N: Number of points to be plotted.

A(1,N+1): Minimum value on axis (problem units, normally calculated
by subroutine SCALE).

A(1,N+1): Problem units/user inch, nomally calculated by
subroutine SCALE.

B Name of array containing values for ordinate (problem units).
(Definitions are the same as A.)

N Number of points in each array to be plotted.
I Increment between points in array to be plotted (e.g., A(I,N)).
L Format control:

+L Points connected by line with symbol at point.
0 Points connected by line with no symbols.
-L Symbol at each point with no connecting line.

J Value of special symbol to be plotted.
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T SHFSIL ERSE COMMANMD FILE FOR USER OWERLAY GEMEFRATIOH
IHSERT % COMMAWD HUMEERT EEFORE “@E-. AM EXAMFLE:
@, BOTY , WHEFE “®@F? =4-DIGIT ¥ COMMANMD HUMEEF

@, 7001

@, 8000

GE
CSORT+
INSERT FROGRAM LOADS EETWEEH “CSORT+- BHD “CSORT--
EARMFLE: F,¥TVIOE” , WHERE "W7VIQE" = FILE HAME

Y v@ERT? 4 WHEERE sY@aaTve = FROG HAME

F,xY7@ael

¥,Vroel

F,%Y8pe0

Y, Y8000

F,%DEMA1

Y, DEMG1

F,%“DEMBZ

Y, DEMOZ

F,%“DEMB4

Y, DEMB4

F, “PLTFK

V., PLOT

F,%FLTFK

VyFLOTE

F,%FPLTFK

¥,FRCTO

F, %FLTPK

Yy WHERE

F,%PLTPE

Y, SYMEQ

F,“PLTFE

Yy NUMEBE

Fy%“PLTPK

Y, SCALE

Fy%“FLTFE

Y ARIS

F,%“PLTFE

YWy, LINE

F,%PLTFK

Y, FPXFLCG

F, %PLTPK

Y,CGET

F,%PLTPK

Y, HPCDR

F,%PLTPK

Y HPCSZ

F,%PLTPK

Y, HPOUT

F,%PLTPK

Y, HPFAG

F,%PLTPK

Y, HFPPEN

F,%PLTPK

Y,PXPCOC

F,%PLTPK

Y, FP2AS
CSORT-

F,N3580R
L,**
F,N3SG1A 21
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L, **
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L, **
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END OF UPDAT-7K@2

evoe42 YvoO1l %yraet ¥ 5}
. B6OBBSE HPFEN %FPLTFK ¥ e
8 000eS? WHERE %“PLTRK Y a
- 086674 FXRPCG XFLTPE Y &
:l eoovev?4 CGET %“PLTFE Y %)
668111 FARCTO YPLTPK Y @
6B®1€3 HPCSZ %FLTRE Y %)
0Bo178 HFCDR 4FLTPK ¥ @
000201 HFFAG %PLTPK ¥ e
000258 PXFCO “PLTPK Y (<]
888273 LINE %PLTPK Y e
00B313 HPOUT “PLTPK Y @
eBB316 DEMO3Z %XDEMB3 Y 9
609327 DEMB1 %“DEMB1 ¥ e
@6933¢ Ygoea xvgeee ¥ e
889336 FLOTS %“PLTPK ¥ e
eoB378 FP2ARS “PLTPK Y %]
006377 NUMEBE %PLTPK ¥ e
08v47S SCALE “PLTPK ¥ @
eBBEL7 FLOT %PLTFE ¥ ]
PBBE4G DEMDB4 %“DEM@O4 ¥ e
601265 AXIS “PLTFK Y 1
Bzl SYMBO “PLTFE ¥ a

ADDRESS PGMHAM  LIBNAM  COWTROL LENWGTH

Se44z AKIS %PLTFRK Y Q12€%
SYTEV Y7ao1 %Y7001 Y poo4:
Svevl HPFEN %PLTPK Y 60085¢
con4d’ SYMBO %FLTFE Y va2oe1z
62061 DEMB4 %DEMB4 ¥ @oell
6271 FLOT %PLTPE Y 1129 g
6354¢ HPFAG %FLTPE Y oez61
€3741 WHERE %“PLTPE v eoas?
€4020 SCALE SPLTFPE Y 0o4vs
€451% NUMEE %FLTPK Y ©R377
€S114 FF2RS %FLTFE Y gez7 e
€Sto4 LINE %FLTFK ) eezvs
€S7?7 PLOTS %“FLTPK Y Ba33c
€6335 Y8o@wo %vgoep ¥ pB33¢
66673 DEMO1 “DEMO1L Y pe327
Erazz DEMB3 %“DEME3Z ¥ @e31¢
€7540 HFCDR %PLTPK Y 0o170
67730 PXPCG %“PLTPK Y eeav4
7eoz4 HPOUT %“PLTPK Y pB313
70337 PXPCO %PLTPE Y eo25¢
78615 HPCSZ %PLTPE Y 001€3
71000 FRCTO %PLTFE Y o611l
71111 CGET %PLTPK Y pear4
712@S
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ERRXEERETREER
*

# F,%FLTFE

¥ Y, SYMEC
ERXEREIETR AT

SYMED €047 €20E0

#*LOAD@

[ZZZ 222222 2 2
%*

* F,%DEM@4

* Y,DEM@4
EFREEFEERERS

DEMO4 62PE1 €270

#LOADE

EREREREFEFER L
*

% F,%PLTFK

* Y,PLOT
ERRRRFEEERXY

FLOT €2721 E3T3TV

*LOADE

FEERFIFEEERES
*

# F,%FLTFFK

* Y,HPPRAG
SEERERFEEXES

HFPAG  €3540 €3740

#*LOADGE

FEEREEXRREER
*

# F,%PLTPE

* Y, WHERE
FEEFREFREEXES

WHERE 63741 64017

#LOADE

FEEBFEEERERR
*

* F,2%PLTFK

* Y,SCALE
BREEERREREREER

SCHLE 64020 64514

#*LORADE

@1ez1 610l

0101€ 610206

@leld 91815

01612 61013

01010 01012

R R J R * .
FEPY WY py Wy W WD e

. .
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EREEERTERRER
# A, OVRLYN
¥ T,SNFSIC
FRERERERIER2H

#*ENTER USERCOMMAND NUMBERS,

FFER AR RER

* INSERT v
* ‘@,0077"

* 6,7001

Y7861
Y%COoM
*# @,8000

Y&aoo
¥Y%COM
* @E
V%C0H
47440 47440

TYFE "L" TO LORD USERCOMMAMD LIEBRARY

FEFERET X EXXS
# CSORT+
-
* EXAMFLE::
£
* F,%PLTPK
* Y,RAXIS
EREEEFERXFEF
ARIS S€44z SV7ee

*LORADE

FEEEREREREFHE
*

» F,uY7001

* v,Yv7001

(2 XXX XXX L L X

Y7001 S7rav S?v7ve

#LORDE

R R R EERNEEE RN
*

* F,%PLTPK
% Y,HPPEN
[ZZZXXTX XX XY ]

HPPEN S?771 6004¢

*LOADE@

‘OVCRSA”
BRSE COMMAMD

S4451-14€065

FILE FOR USEFR O%ERLRY

OrR TYPE

FEVY. R

o

COMMAND NUMBERS BEFORE “@E-.
s WHERE ‘0077 =4-DIGIT Y COMMAHD NUMEER

61073 B1@75S

61074 61074

INSERT FROGRAM LOADS
“F,Y77JOUE"

ST
@1O6E @1073

010€3 01065

Bi16Ez B10€Z

ea43e Qo4:7?

08440 00441

BETHUEEH “"CSORT+"
WHEFRE ' TTJOE-
WHERE “w@arv7

g4 AUG &3
GEHEFATION

AN EXAMFLE:

RHD “CEORT-7
= FILE HANME
= PROG NAME
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RERREERREERS

*

* F,%FLTFK

*+ Y,NUMEE
EREERRERERTE

NUMEE

*LOADG

EREXEFEEFEERR
*

% F,%PLTPK

* ¥,FP2RAS
EXEXEERERHEE

FFZAS €5114 €S50C

*LOADE

EEEFEERENEXEES
*

* F,%PLTPK

% Y,LINE
REREEREFXETS

LIME €5504

*LOADE

EXREXEREIFEE#
*

* F,%PLTPK

* Y,PLOTS
FEREEEFREFFES

FLOTS ESVTYT EE3E4

Ty
L)

*LOADE

FERXEFREFERS
*

* F,%XY8000

* Y,Y8000

96 % % % % % % % ¥ %KX

Y8000 66335 6€¢67e

*LORDE

FRREREERRERE
*

* F,%DEMOBI

*# Y,DEMBI

(XX I XXEXX X XL

DEMe1 66673 67221

*LORDE

I i B e B st

«teTL .
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0l160e Ble07
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010601 910601
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ERREEEETNERS
*

* F,%DEMBZ

* ¥,DEM@2

R EREEERRERN

DEME3 67z €753V

*LOADE

RHERFRRRERRX
*

# F,%PLTFK

+ Y,HPCDF
ERERRTEEREEE

HFCDK 675408 6777

*LOADE@

FEXXEEFEEER X
*

* F,%PLTFK

* ¥,PXPCG
EREERFEREERES

FXPCG €7730 7obe

(4

*LOADE®

FEFEREFE SRR
*

* F,%FLTPEK

* Vv, HPOUT
EXFEFFEREREEX

HPOUT Teezd TO33¢

*LOADE

EXRFEREEEERRE
*

* F,%PLTPK

* Y¥,PXPCO
*REEEEFRFRE®

PXPCO 7O337 7BE14

#*LOADE

[Z X XXX XXX XY ]
*

* F,%PLTPK

* Y,HPCSZ

LI EI XXX LYY

HPCSZ 78615 20777

+LORDG

L)

=J
~J
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Lo}
Do
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FEERXRERE TSR
*
* Fy,%FLTFL
* v,FRACTO
REBEREEEREXS
FRCTO Tiboo Tillle
#*LORDE®
EREFRERXEE RS
*
# F,%PLTFE
* V,CGET
KREREFREEERES
CGET 71111 71204
#*LOADE
EEXERERFFEEES
*
* CSORT-
s
* F,HN3500R
* L,**
EXXFPREEEFLRES
FFMTE 71205 75817 auS4e BOTEC
MOD vo0ze TS503V
MxMHT 7Se40 75153
MAMNE
*L X7
MINL
75154 v5z¢l
DELE ?Sz2€e VEILZ
SHGL €314 PS35c
. NFRAE TEES7? 75944
L HCon 75545 vS5ele
CHFER 7SE1Z ?SeS
RLOGT 7S€S1 ?PSEST
#*LORL®
FEREERERFTEXE
¥ F,N3%5@1R
* L, **
EEREREEETERR
ATAN 75€€@ 7E00C
RES 7€0B7 76013 -
L1701 TEB14 7E€l12¢€
LGOTO 7elav Tel1so COMFUTED G0 TO
1AES 7€1S1 76157
*LOADGE
[ XXXXXILEL L]
*+ F,A3060L
* L,yxs 29
FRBERBEERN SR




D.o% 6oGe2 @ooéz
oo 76160 7eléz
) O 13 @000 GOLEY
oo 76163 7€1€5
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D.7¢ 6BOSS 00aSS
mono 7€E174 PE17¢€
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.33 pOE4S 00D4S
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*LORDE
EFREFREEEE XN
# U, *%
REEXREREXRSER
*UNDEFINED SYMEOLS
BLANK DTAD GKPLT
*AVAILAELE MEMORY
7E€203 Pezzd
00442 QOS4S
#LOADE
* E,01
FERENRFEFRE A
*USER LINKS
76225 v€23z
805S4E Q1777
*0VERLAY SYMBOL TAELE
+EI0. 74434 .IFER 75¢€13 .DIO. 74353 61865,1
.ITR. 74502 010£3,1 LGOTO 7e127 ©8101%,1 . IRk, 74300
«IAY. 7424S LI10. 74020 @lec4,] . 101, 74152
.IOR. 74112 LITOI 7€@14 @1@24,1 .LIR. 7S€01
.LST. 7@101 RAR., 742S€ .RAY. 74234
+R10. 74@32 JXRY., 74283 «XCOM 75545 0OE40,1
HFER 75622 @0Ed4z,1 LAHI0. 74047 XFRK 75357 aweire,l
AES 7€@ay @leev,I ALOGT ?75€%1 @1010,1 AMAYE 75040
AMAXY 7?5154 B1012,1 AMING 75aSz AMINI 7S1€€ B1@11,!1
ARCTA 7Séé0 ATAN 756€0 B1001,1 AXIS 5€45¢ @1016,l
EBCS 7@52é ELANK 7 * ? ©1233,1 C.33 7ec@l voo4s,!1
CGET 71114 01047,1 D.6S 7Pe1€0 @pooel,l D.ee 7E163 @ooen,!
D.33 7€16€ 0@BES, I 0.2% 7e171 @@ael, !l L.7¢ 7€174 @aEss,!
DELE 7Szez 00574,1 DEMB1 €e705 @1005,1 DEMBZ €7346 B1o0z,!
DEMB4 62401 01002,1 DTAD 7 7 ? ©81573,1 FACTO 710065
FP2AS 635132 oleeo,] GKFLT 7 * 7 ©81234,1 HFCDR €73553 ©166€0,1
HFCSZ 70631 01061,1 HFQUT 7e175 B1o27,1 HFFAG €354% @1614,1
HFPEN S?776 ©10064,1 1.85 7ei1?7? @oo4de, 1] IABS  7€151 o1eva.l
LINE 65512 e1017,1 MAX@ 75045 MAX1 75161
MINEG 73057 ee7rv,I MOD 7502z e1ezv,I NEWIG 74452
NUMEBE €4523 ©10€7,1 OLDIO 74457 FLOT €2742 01670,1
FLOTS €€o11l FXPCG €7733 01040,1 PXFCO 70365 ©B1673,!
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AELE e o a3




m

%

O 00 -] s G

CAR YD PP s e s o s e e pd A s

DL I SR S A B CRS OO A SR, [ S PXR (R i

LY ORLCONMS B+ Y

BN GO L L Y G 0N L) GO OGN P R Py

N N R O AT, B AN ey

R Al i MR L A arie aren v T Y~y
1 FTH. QF T L=l ¥:2% FPM O WED., &6 DEC., 1924

SUERROUTIHE FPLOTSCRS, IR

C

C kS FEZQLLTION

C B6.0->8,01 C(DEFAULT:?

C 1R LOGICAL UNIT FOR QUTFUT

N 6->10: TEETEOHI® DISFLAY C(DEFRULT:

C 1: HF-2€42R GRAFHICS TERMINAL

C S: HF-9572T FLOTTER (RTE SYESTEM?

C 20 HP=-98T2T FLOTTER C(FOURIER S&YSTEM:

C

C FEY 82 FEE &2: CHARNGE FILE NAME TO “FLOTESS

C REY 22 JUH &3: SUFFORT HF-9&T2T FLOTTER

r : INITIALIZE FPLOTTER & EMAELE FRFER CUTTEF

c : SELECT FEN #1

C FEY @1 SEF &3 SUFPFOFT HF-Z€48H GRAFHICS TERMIHAL

IZ : MODIFIED TO RUM QN FOUFRIEF S42TEMNM

Q : COMMON STARTEMENT FREMOVED

C : A CALL TO SUEBROUTIHE “FoPCO WRS RODED

C

C

C Lu LOGICAHL WHIT FOR FLOT OUTRUT

[y MF IHDE: TO LAST USED WOFD IM ME EBUFFEF

I ME BEUFFEF FOF QUTFUT TO FPLOT DEWICE-HWOT FEOD FOF ALl DEWICEZ
L FECZ et COMVERSION FRCOTOR:S T G0 FROM MACHIHNE IHCHES TO
N MACHIHNE UNITS

C G, 0% FLOT ORIGIN, IH MACHIHNE IHCHES

N ZF CONYERZTON FRCOTOR TO Q0 FROM USEFR THOHES TO MACHINE ITHIRES
C

REAL ARCZH,RECZ:

IRTR AR-1.8,1.0~

DATA TESTR-©15452E LDLA ©22141E -, ICH 94151 3E
IARTR TESLH-@15SS6E-, JIESCI-01SS12E

X INITIRLIZE FLOT ORIGIH IH MACHIHE IHCIHER
D=0,
ov=0.8

C
L INITIRLIZE FEH FOSITION IH USER UNITE:
Fr=@.@
FYy=0.,0
c
C INITIALIZE SCHLE FRCTOR T2 1.0
SF=1,0
C
C DEFINE QUTFUT LOGICAHL UNIT
Lu=1R
IFCLULER. @Y LU=16
C
C DEFINE FARACTORF FOF CONVERSION FROM MACHINE INCHES TO MARCHINE LHITE

RT=kS
IFCCRTLLE.B.08 .AND., CLU.EQ. 12 RT=,022%
IFCCLULHE.S ) JAND. (LU HE.30»> GO TO 100
IF(RT.LE.B.0> RT=1,-/400,-2.54

1eq IF(RT.LE.B.@» FT=,01
REC1)>=RT*AR (1




E < FLOT: OFT:: Lol J:ES FM OWED., ¢ DEC., 13Z4

7 REZ »=RT*RRCZD

& C

9 C STORE VALUEZ

@ 150 CALL PXPCOLB,LU,RE, 0, GV, SFFR,FY

1 C

Z IFCLU.ECR.1Y GO TO 2Z@

3 C ADVYANCE FAPER AND INITIALIZE FLOTTER

4 WURITEC(LY, 200

S 200 FORMAT("ARF 3 IN"

[

7?7 C SELECT PEHNH #1

g WRITECLU, 226>

g z22v FORMAT("SFL ")

@ GO TO 25@

‘1 C

e C CLEAR SCREEH C(HALPHAMUMERIC DISFLAY:

'S 230 CONTINUE

) WRITECLU, 248 IEZLH, IESCT

S C

- CLEAFR GRAFHIC MEMORY AMD TURH OH GFAFHIC DISFLAY & CURZOFRE

T WRITECLU, 224G IESTR,LIDLA, ICK

'S 240 FORMAT 4R 2

s

0 258 RETURH

31 END

145 COMFPILER: HP22834 REW,ZZZE (&2085030

» HD WARMIHGES ++  HQ ERRORS %= FREOGRRM: e ComMmate CHOHE
34




£ B SYMEQ OFTS: Ll

v CARLL HFOUTCIHE:

Io21g CALL HPOUTCIAND JCH, ITTE 2 %22 )

3 IFCLULNE. 2G> GO TO 215

g CALL HPOUTCITTE?

1 218 CALL HPQUT(Z+ZSc)

2 CALL HPOUTCLH; »

3 X=X+W1#CO

4 Y=Y+W1#S1

S CALL FLOT(XR,Y,3»

€ GO TO 49

7 C

8 END

4y COMPILER: HP9ZE3Id4 REV.ZZZE (g2@Sos)
HO WAFHIHGS *+  HO EFFOFS - FROGFEAM:

48

JEETSlS

WED. ,

ComMrio e

LHIOHE »




E T SUME OFT: Lol Z:27 FPM OMWED., &€ DEC., 19324
22 FETLIFN

PR

L IMITIRLIZE TO STHRT OF CHRFACTER STRIHG
3% 30 HCO=HI

ie la=¢d

3T C

e C GET MEXT CHARACTEFR IH STRING
39 40 NCO=NC@-1

30 IFCNCB.LT. Q> GO TO zo

41 lo=1+10

42 CALL CGETC(ARSC, 1@, JCH>
42 So IFCLULHNE,. 1> GO TO S5
44 ICH=IANDCICH, 17 7E
4% I13=SYMCJIJCH+1)
4e IFCIJCHL.GE. 32 GO TO €@

v GG TG S¢&
4¢ SS JCH=1ANDCJIJCH, IPFED
49 IFCIJCH.GE. 222 GO TO zoo
Se Se COMTIHUE
S1 C
s 0 SFECIAL FLOT CHRFACTEF MUST BE CEWTERED, MOWE FEH
S2 I13=SYMCICH+1
S4 1F=3
SS I1=8@
413 MERAHE (=2, #00+2, #5100
B YEYAHE =S #0002, 2510
R W=
B NRCEY
e GO T 114
381 €D 1F=2
e 13=1+12
363 C
Ed 0 GET & EBEIT LDEFINITION OF MEWT CHRRALCTER SEGMEMNT
36T CARLL FHFLCG (STE, 13, 11>
iee C
167 C DECODE SEGMENT DEFINWITION
e Iz=mMOD{I1, €4.
69 IFCI1.GE. €4 IF=3Z
T Iv=12-%
vl Ix=lz-c+1v
ive wi=Iw
T3 Yi=1Vy
3ive
TS C DRRAW SEGMENT
3IVE KU=X+Hx (K1 #CO-Y12C]0
tran Y=YV +H# (Y1 #CO0+E1+S ]
37 119 CALL FLOT (XW, YW, IF:
379 IFCIL,LT. 192> GO TO €@
80 »=XH
3181 Y=YHW
e GO TO 46
383 C
389 WFITE A HORMAL CHAFRCTEFR
3¢S
ige 200 CALL HFOUTCIHLDY
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284
28%
28€
287
28¢g
289
29@e
291
292
293z
294
295
29¢c
297
298
299
300
3061
382
303z
304
305
30¢
367
302
309
316
211
312
313
314
315
31€
317
318
319
320
321
322
323
324
32S
326
327
328
329
330
331

—
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-

SYMED OFTS: Lal 327 FM O MWED., & DEX

DATA STC337- 13171, 12486, 2156, 1114
1, 16835, 16899, 12593, 6390
DATA STC345- §53€,  S3&, 9850, 1852
1, ©3%@, 8S3&, 7203,-14544

DATAR STC3S3- 6216, €993, =1ee,  25%
1,-14840, 24624, 13106, 7212~
DATA STC3E1- 4E€27,-14816, 13380, 12900
1, 10289, 4276, 9234, ©£390~
DATA STC369- &784,-14812, 3075, 4371
1, 8472,-14812, 9857, =2E74-

DATA STC377--14845, 2144, vE9, £5clz
1,-14844, 662,-14g12, 3%z~
DATR STCz2eS~ 78¢6,-1481¢, 24:1-.-!4644

1, 833, 13324, 625, ©S137
DATH ‘TC*QS 247

74, €,

1, €161, 18529,-15054, 4¢&74-

IATH 5Tc4€1 1z28%8, 1éazg, 4aeiz, 731
1, 1258¢, 2*6??, €937,-14812

DATA STC4w53~ 13364, 4, Z&T4,-14844

1, o, 9, @, G
MID FOIWT ¥, ¥ COORD & FOTATION COMSTAMTE
X=XA
—\JH
H=TH*0.8174532925
SI=SINCHD
CO=COSCHY
H=HI~ 7.8

CALL PYPCOCL,LU,RE, QG Oy, 5F FH FYD
IF(LU.EQ. 1> GO TO 4
SET CHARACTER SIZE
HG=HI*SF
Wo=Ho=*2.

Wl=Wa*l,3333-5F
CALL HPCSZ (WO, Ko

vr_.-

SET DIRECTION IM WHICH CHARACTERS ARE TO BE LETTERED
CALL HPCDR(TH>
CONTINUE

MOVE TO NEW POINT
IF=3
IF(NC.EG.-2) IF=2
CALL PLOT <(XA,YA,IF>
IF(NC) 10, 20,30

SINGLE CHAR 15 TO EE PLOTTED
NCe=0

JCH=ASC(1)>+08.1
GO TO 5@
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27T FM MWED., &

[}

1,-14C04, 33, 12%eg,~14807
DRTAR STCO121 12e83, 11315, 204, 1ez4
1, 2&8&870, 11315, €338, 3032
DATA STC129- 299,-14840, 13122, 41z0
1.-1482%, IgE IOTvS, &958
DATA STC137. 12320,-14798, TO0o, 092
z 1, £99, 8zZoon, 13zéz, zeavTo
PR IATR STC14% 11316, &7, 1€838, ars
224 1, €932, §&217, 12%24, 11315
231 DATA STC1S3, €345, 4189, 2€4, 7la
23 1, 11284, 12595, €32z, T193-
233 DATH STC1EL - 1€838, 2737 ,-14831, Z€2%
234 1, 251@¢c,-14214, €211,-14737
239 DARTR STl1€3 L2000, &%z, legzo, 12SVe
23€ 1, 17094, 20994, 11300, 1259%
227 IRTA STCL1VV--1420%, Jed, lBz4c, 1210%
238 S1€4, €ET4,-14804, 12832
239 <TC1es 1aed, Sondty, 124&e, 113215
240 H4E, 23320, IeHs, 3
241 H STC132: 2T&4e, 12525, zo&g, TES
242 483, 30TS, 12100, ZE&9TE
24z TH STCZ201--14247, 133€0, €235, 1aas
244 124%e, 22092,-143524, 13164
245 TA STCZ209 - 1az85, ced, St1o4,-14E24
245 2287¢€, I3To4,-142449, I
=97 HTH STC21T 1aged, 13183, 12228, Ve
z4e 13224, 1243¢, €2en,-142434.
249 TH STCZ2S ledzo, 14544, €04, 107E
250 124¢8¢c, 217e, 1140, tgczo
=51 TH STCZ3z TeR, 1127e, 259, segs
252 12426, 11319, R4, -195824
25z TH STCa41. - Iars G0, lhosE
254 21000,-14844, '
29 DATA STLZ49 €171, 1114, 12630, TER
2%e 1, S132, &4z7, 10ozvz, 12105~
257 DHTH STCZSV--14204, 132424, €26, JEBTe
25 1, €4, F0TS,-1479¢, £24
R IATA STLZES L
ZEQ 1, 11zvz, os 1
2et ODRTR ST oT: kS
ZeC 1, 13424, & Z9xe
ZE2 DATH STCo& 42,~192%8, 123%5¢, Ti@
264 1, 12338, 2zvc4, T210, Z2Eg6-
ZES DATA STCz2&9 - 19142, 1077€, T&Sé, gogvo
ZEE 1,-14821, €216, &7z7, S3z-
ZET DATA STCZ%T - sode, 1124, 1248¢, aved
2€8 1, 703, ve@, 409z, 25798~
2€9 DATA STC 39S €177, 2€4,-14844, 1140
el 1, e&vee, €177, 264, S12z-
271 IATAR STCZ13 - ceeve, 7Fl1g&&, &48%, 267V
2ve 1, 7€9, 17@%4, 130%&, 7eols
T3 DATR <TC321- t1€gza, 3675, 25€52., 12594
274 1, €184, 4629,-14812, 24€z4-
&7 DRTA STCZo9 Tebi,-14844, &2z, Evze
£7e 1, 271€1,-1480¢, &Tv, 8971~

45




FRGE 4 SYMEQD OFTS: LI ;27 FM MED., &€ DEC., 13&4
1€7 IATA SYH 2% 125, 125, 129 125
168 1, 128, 1%, 125, 125
1€9 DATA SYH 33~ 125, 12¢, 126, 141
170 1, 150, 161, 174, 18¢
171 DATA SYN 41~ 1906, 195, 280, 287
172 1, 212, 218, 218, 2217
173 LATA SYN 49 223, 234, 44, 249
174 i, 260, 2€¢, 276, 287~
175 DATA SYH S?/ 293, 311, 321, 3z¢€
17¢e 1, 33z, 33k, 341, 345~
177 DATA SYN €5~ 354, 3¢¢, 3V 3, 385
17e 1, 394, 402, 409, 414
179 DATA SYH V3~ 424, 430, 437, 447
180 1, 448, 452, 457,  4€3/
1€1 IATR SYN §1- 473, 486, 492, 501
182 1, 514, 519, SzZE, S3@-

183 DATH SYH 897 S2E, S44, TS, S59

164 i\, ses, S€v, S71, 5?7

185 DATA SYH 97/ S8z, S8, S8, (Ao

18c 1, €14, €25, €35, €41~

187 DATA SYN1GS~s €54, 6@, €63,  E7S

1882 1, €¢1, eev, 6§97, TO4

189 IATA SYNI13~ 714, rad, T35, 2%

196 1, 748, 754, 7€, TEES

191 DATA SYHN1z2l~ TrE, 7YE, TES, 7oa

192 1, 7eg, e8I, 811, El&~

193 DATR STC 17 1ess4z, 2@s8, 11276, -968¢

194 1, 18842, €23, 2720, 5131

19% DATH STC 9~ 110844, -9&8g, 10842, g0

19€ t, -968&, 26€6€, TI5E, 1863@-

197 DATA STC 17~/ 26668, -971E, 18842, 25%4

19¢& 1, 107808, 2325&, 1@7Te, 6684

199 DATA STC 25/ -9718, 11336, 3112, 26842

208 1, 2892, zzv9e, -9vel, 193397

201 DATA STC 337 764, -971&, 11354, €347

202 1, 2487z, 2065, 4945, 21260~

203 IATAH STC 41~ ~-9693, 1133¢, 317, 1B326

204 1, 7256, 23258, 11304, 3080~

205 DATA STC 49 -9782, 1@&ze, z2v4e, -9700

20¢ 1, 725€, 113€5, 3144, 24794~

287 DATA STC 57~ 208516, 157088, -%9685, 10842

208 1, 9857, 4945,-14630, Sves

209 DRTA STC €5/ 2314, 20993, 12849,-14830¢

210 1, 12641, 9875, 16838, 29489~

211 DRTA STC 73~ 24579, 21540,-14832, 2888

212 1, 6932, 8&zt7, 113@5, 626~

213 DATA STC €1~ 18636, 26924, 12328, 10345

214 1, 836, 3083,-14844, 596/

218 DATA STC &9~ 2949, 8976, 12843, €441

21¢ 1,-14844, 10849,~-14798, 83563~

217 DATR STC 97~/ 785, 291z€, 4€939,-14847

218 1, 10826, 419¢, Sz1€, 19142/

219 DATA STC105-/ 2257@,-14626, 4631, 2272¢€

226e 1,-14824, 321, 13516, 18638~

221 DATA STC113- 12S84, 11315, vEQ, 2049
44




FAGE z S MED OFTS: L=l 3127 FM WED., 2& DEC,, 19%&4
112 EQUIVALENCE (ETEC 2S5, STC 25C10y
113 EQUIVALENCE (3TEBC 33, 2TC 33C100
114 EQUIVALENCE (STE: 41>, STC 41Ci2
118 EQUIVALENCE (STEC 493, STC 49¢11
11¢€ EQUIVALENMCE (STEB¢ S7F», STC SVOQ0)
117 EQUIVALENCE (STEC €5, STC €5C1))
118 EGUIVALENCE (STEC 73>, &TC 73010
119 EQUIVALEHNCE (STEC &1, STC &1C1D>3
126 EQUIVALENCE (STEC 8%, STC 89C(13)
121 EQUIVALENCE <(STBC 972, STC S7C1))
122 EGUIVALENCE (<(STEBC1@8%», STC1OS5C1))
123 EQUIVARLENCE (STBC113», S$TC113C1))
124 EQUIVALENCE (STBC121>, STC121C1>)
125 EQUIVALENCE <(&TEC12%», S$TC12901))
12¢ EQUIVALENCE (STECI37», STCI3TL2D
127 EQUIVALENCE (STB(1453, STC145013>
128 EQUIVALENCE (STECI1S5E», STCISECL il
129 EGUIVALENCE (STBC(1&1,, STL1E1CL1DD
136 EQUIVALEHCE ¢(STECIE9), STC1E9CL0
131 EQUIVALENCE (STE(177 3, ETCIVVY (132
132 EQUIVALENCE ¢(STEC1ES), °TE1E TR
133 EGUIVALEMCE C(STBC19Z», STC19Z2C132
134 EQUIVALENCE (STEc2012, thzuiul:)
135 EGUIVALENCE (STE(EGQ', STCZ@9C1o D
13¢ EQUIVALENCE (STE(2173s, STCEZ 1’11))
137 EQUIVALENCE <-TI~2"=J, : 20
13% EQUIVALENCE (STECZ3IZ, 2T
139 EQUIVALENCE <(STRc241s, STCZ410120
148 EQUIVALENCE fCT£<z4u-, STCZ249L )
141 EQUIVALENCE TE(EST:. CTL_daL1)3
142 EQUIVRLEHCE tﬁTBx*c 'y (1)
143 EGUIYALENCE uSTBaZF,b. L I
144 EGUIVALENCE (STEC(Z2E1:, 1r1‘»1
145 EQUIVALEHWCE (STEC(2E%:, »TC&&&&l»}
14€ EQUIVALENCE (STB(297», STC237C1)
147 EQUIVALENCE (STE(3@%), STC38SC1r2
148 EQUIVYALEMNCE (STB(31:J, ,Tt-lgx1J>
149 EQUIVALEHCE (STE(3Z1>, : 33
15@ ECGUIVALENCE (STBuZ:QJ, a0
151 EGUIVALENCE (ZTBRB(3377», 130
152 EQUIVALENCE (STE(Z4S), STC34S0100
152 EQUIVALEHCE <(STBC3S53», STCIEZC(1)X)
154 EQUIVALENCE (STB(361>, STL361¢1 >
155 EQUIVALENCE (STE(369!, STC369C1)
15¢ EQUIVALENCE (STBC(377>, STC3I77C(12)

&V EGQUIVALENLE (&TB(38S>», STC3ESc1y)
158 EQUIVALENCE (STB(393>, STC393C(1s)
15¢ EQUIVALENCE (STB¢4G1r, STC4G1C(11)
1606 EGUIVALENCE (STEB(40@9:, STC489(1)>
161 DATA SYN 1~ e, 8, e, Ze
162 i, 31, €, 4z, S0
163 DATA SYH 9~ Ss, €2, €c, €z
1€4 1, 91, ae, 101, 164~
169 DATA SvYN 17~ 111, 11¢&, s, 125
1€¢€ 1, 125, 125, 125, 125
43
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R e
W NS

SYMED

INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGEFR
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER

OF TS LHI

STC129¢8>
STC1I37 &
STC145¢¢g:
STC1S3(8>
STC161C8)
STC1e9(8&»
STCIvvCEs
STC1ES<CE)
STC193¢(8»
STC201(¢(8>
STC209<¢Ce>
ETC217¢&)
STCz25¢(&>
STC233C8)
STC241¢(5>
STC249(g
STC2S7 g
STC2eS(8)
STC273(&)
STC281 (8>
STC289(8&n
STC297 (&)
STC3@5CE)
STCI13¢E:
STC321<(&>
STC329¢an
STC337C&
STC34%¢e)
STC3ISZ2(g
STC3€1CED
STCIED gD
STCR?7CED
STC385(8)
STC3I93CEn
STC481CE)
STC409¢e>

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EGUIVALENCE
EQUIVRLENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVRLEHNCE
EQUIVALENCE
EQUIVALENCE
EQUIYALENCE
EQUIVALENCE
EQUIVALENCE

N LT

VPP VE P S e e

CSYMO 10
CSYM¢ %3
CSYM
(SYMC
(SYMY
(SYMC
(SYMC
(SYM
CSYM
(SYM(
CSYMC
(SYMC¢ 897,
(SYMC 973,
(SYMC1857,
(SYMC1137,
(SYMC121),
(STB¢ 17,
(STEC 90,
(STBS 177,

]

<y
170,
2%y,
335,
41>,
497,
S7,
€S0,
737,
g1y,

DR T I
[ Y

T T
- f

SN
SYH
SYH
SYH
SHN
SYN
SN
SYH
SYN
SYH
SYH

1otonn
R I
1T an
25C1) )
33012
411D
491>
ST
€Sy
T3CLD
81C1
SYH 891>
SYN-9T (L0
SYN1B5(1 )0
SYN113<13)
SYNIZ21<C13
STC  1<1))
STC 9c1
STC 17120
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DO ONOOO0O0O00O0ONn 000N

[ B o B ]

1

wHR
\

HI
RS
TH
NC

RE
RE

FE

RE

C

v
v

[¥}

(%)

FTH. OFTS: L=l G127 PM WED., 26 DEC., 13&4

SUBROUTINE SYMEQIXA,YRA,HI,ASC, TH,HC?

STRRTING H-COORD OF LOWER LEFT OF STRIMG (USER IMHCHEZ
STARTING Y-COORD OF LOWER LEFT OF STRING (USER IMCHEZ:
HEIGHT OF CHARARCTERS IHW STRING (USER INCHEZ:

CHARRCTER STRING

AMGLE OF ORIEMTATION (DEGREES)

+H: NUMBER OF CHARACTERS

-1: PLOT OHLY SINGLE CHARACTER

-2: DRAW LIHNE TO POINT AMD FLOT SYMEOL

@t FEB
12 MAY

CHANGE FILE MAME TO “SYMBOL-

SUBROUTINE HAME CHAWGELD TO “SYMEDQ-

CHANGE CALL TO SUBROUTINE "FXFLG

ADDED CHARACTER SIZE & DIRECTIONW CALLS

ADDED CODIHG TO WRITE A NORMAL CHARACTEFR

DRAK CHRRACTERS FOR THE HP-2€48R GRAPHICE TERMIMAL

o m
0y P

11 JuL

o
0l

61 SEF

m
(o

: MODIFIED TO RUW OM THE FOURIER SYESTEM
: COoMMOM STATEMENT REMOVED
¢ A CALL TO SUBROUTIHE “FPXPCO” ADIED

REAL ARSCC1)»,RECED
INTEGER sSyM(12&r, STE(41E:
INTEGER SYHN 1(8&)
INTEGER S¥H 9(g>
INTEGER SYN 17(g&>
INTEGER SYN 25cg2
INTEGER SYH 33080
INTEGER SYWH 41(8>
INTEGER &SYN 49182
INTEGER SYH S7cg:
INTEGER SYN €5¢&)
INTEGER SYH 73<(8&>
INTEGER SYN &1(&>
INTEGER SYN 89<¢(g>
INTEGER SYH 97(8§)
INTEGER SYHW1BSC(g&)
INTEGER SYHN113(&}
INTEGER S%¥HizZ1(g&)
INTEGER STC 1(&>
INTEGER STC 9(&?
INTEGER STC 17<C&»
INTEGER STC 25<(&>
INTEGER STC 33<¢(&>
INTEGER STC 41(8)
INTEGER STC 49(8)
INTEGER STC 57¢8>
INTEGER STC €S(8&)
INTEGER STC 73(8)>
INTEGER STC 81(8&)
INTEGER STC 89<&>
INTEGER STC 97(8:
INTEGER STC165¢8)
INTEGER STC113¢g>
INTEGER STC121C(&)
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FRGE 1 FTH. OFTS: L¥l Z:27 FM WED., 28 DEC., 1984
2 SUBRCQUTINE WHERE«XF, YFP, SC»
3 C
4 C ¥P PRESENT ¥ COORDINATE (USER UHITS)
S C YF PRESENT &% COORDIMNATE (USER UNITS)
€ C SC PRESENT SCHLE FRCTOR
7 C
8 C REVY @& FEE 82: CHANGE FILE NAME TO ‘WHERE”
9 C
10 REAL RE(2>
11 C
12 C GET PRESENT VALUES COF FPX, PY, & SF
13 CALL PXFCOCI,LU,RE,Ox,0Y,SF,PX,FY>
14 C
15 € GET X,Y VALUE IN USEF INCHES & SCALE FACTOFR
1¢ XP=F¥
17 YP=PY
18 SC=SF
19 RETURH
20 END

FTH4¥ COMFILER: HP9Z234 REV,2225 (g8Z@Svll

#% HO WARNINGS #% MO ERFOFRS == FROGRAM: 45 COrMMat:  « HONE »
40
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FRGE 1 FTH. OFTE: Lel Z:12¢ PM MWED., 2c¢ DEC., 1924

SUBROUTINE FRCTOC(SCD
SC  SCALE FARCTOR

FEV ©2 FE% &2: CHANGE FILE HAME TO “FACTGR-
FEY 13 MAY 83: CHANGE SUEROUTIME NAME TO “FRCTO

LY I (Y B, PR I A 8 )
CVOOET e Y O

REAL RE(Z>

16 C

11 C GET VALUE OF &F

12 CALL FRFCOC1,LU,RE, 0%, QY,SF,F¥,FYD

12 €

14 C

15 C UFDARTE SCHLE FACTOR. CCOMVERT USER UNITS TO MACHINE IMWCHESZ»
1€ IF(SC, GT. ©8.SF=SC+%F

17 IFCSC, EQ. 1.08F=1,

18 C

19 C SAVYE NEW VYALUE OF SF

ze CALL FHFCOCO,LU,RE,O:, Q% SF,FPn, Py

€1 RETURHN

2z END

FTN4: COMFILER: HP22834 REW.222Ze (220503
s MO MARMIHGES +s NO EREQRS =% FROGFAM: 33 COMMOts CHONE
39
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FRGE 1

OGO E G P
[or B o B o B v B )

St et b A b h bed d e
PDONMNAS OGN =@

r
o
- O

21
22
23
24
2%
2e
av
2e
29

FTH. OFTS: Ll 23S FN

SUBROUTIHE FHPCOCIST,LU,RE, 0,0V, SF,F

REAL RECZX(VRARSC(?D

JET - @
- 1

: STORE VALUES IHW ARRAY VARS
¢ RETREIVE VALUES FROM ARKAY
STORE VALUES

IFCIJST.NE.B> GO TO 1@

IUNIT=LU

VARS(1)>=REC(1

VYARS (2 =REZ)

VARS(3)>=0X

VARS (4>=0Y

VARS(S5)=SF

VARS (€)X =P X

VARS (7 H=FY

RETURH

UFDATE VYALUES

LU=TUNIT
REC1I=VARS (1D
RECZI=VRRS(E
OX=VARS (22
aY=VARS (4
SF=VARS (S
FX=VARSC(ED
PY=VRRZ (T )

3@ RETURHN
31 END
FTH4: COMPILER: HFPS2S24 REW.Z222e (8285920

WET. ,

A o

VARESZ

#+  HO WARNIHNGE =+  HO ERRORZ *+ FEOGRAM: 104

38
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FAGE o FLOT DFTE: Lel Z:12e FPM WED., 2& DEC., 13&4

ij iz WFITECLL, 520 IEAHLD,LFS, IDSF, IEANMD,LPS, LUa, ICEF
’ 1132 WREITECLU,S20) IESTR,LDHA

- 114 SzZo FORMATCPRZ 2

¢ 115 C

3 11€ C STORE VALUES

117 Too CALL FXFCOCE,LU,RE,0x, 00, SF,FM,FY)

11¢ C

119 RETURH

1z@ END

FTH4x COMFILER: HP92834 REV.Z222Z& (E828503)

#%  HO WARHINGS ++ MO ERRORS -+ FROGRRAM:

(0]
o
DX

COMMOM: CHOME
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CABUINET AL I araa A e 4 N P PR —T——— Sadume s s Shes Shos e Seas an e e g SN

FRGE 2 FLOT OFTS: L#1 3:2& P WED., 2¢ DEC., 1324
ST C FEM DOWM, DRAM LIHNE
S8 t1@o CONTINUE
3] IF(LU.ER. 1> GO TO 115
€@ WRTTECLU, 118y IX, IV
€1 110 FORMRT("FL;FRA",I1&,",",1&0
€2 GO 7O 1z2@
€3 115 WRITECLY,116> IESTR,ILFLE,IX,IV,IZ25F
€4 11¢€ FORMAT(2RZ,16,",",IE,RE
€5 120 CONTINUE
(4 PX=XA
€7 PY=YR
68 C
€9 C DEFINE NEW ORIGIM IH MACHIHE INCHES IF REQUESTED
7o IF ¢(1A. GT. @» GO TO 700
7l FX=0.0
7 PY=0.0
73 OX=AvVI
7 OY=AvZ
TS GO TO 7e@
ve C
7 C FEN UF, MOVE TO HE®T K, % COORDINATE
TE 200 CONTINUE
TS IFCLU.E®@.1» GO TO zz@
=3 WRITECLU, 2163 IX,IY
&1 210 FORMATC("PU3PA", 16, ", ", 1€
&z GO TO 128
g3 22 WRITECLU, 238y IESTR,ILFLR,I:,IY,I125F
&4 234 FORMRT(ZRZ, 1€, ", ", I&,R2?
3] GO TO 1z@
&g C
ev C EHD OF FLOTS
gs C
€9 600 COMTIHUE
aa IFCLU.HE. 1> GO TCQ 7Fon
91 C
gz C RESET TERMINAL
Q WRITECLU,SZ20» TESCG
94 G TO 7aa
95 C
S9€ S0O COMTINUE
v IFCLUEG. 1> GO TCQ S10
Sz C
99 C ADVANCE THE PARFEFR OH THE HP9S7Z2T FLOTTER
1a@e C
161 C FULL PAGE RAIVAHNCE
10z IFCIPAGE.EQ. 16> CALL HFPPARGC1>
103 C
164 C HALF PAGE ADVHMCE
18% IFCIPAGE.LT.0> CALL HPPAG(Z)D
10€ GO TO 790
167 C
16¢ S1¢@ CORTINUE
109 C
110 C HRFD COFY, CLEAF SCREEN C(GRARFPHILC DISFLAY:
111 C
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t FAGE i FTH. OF T3 Ll I3Ze FM O OMWED., & DEC., 1924
s
z SUEBRQUTIHE FLOTORA, YA, IR
3 C
4 C WA X COORDINARTE CUSER UMITS:
S 0 YH Y COORDINATE CUSER UHITS
€ C IA PEN COHTROL
7T C +999 EHD OF FLOTS
e C +11 EHD QF PLQOTS ¢ RESET TERMIHAL - FIRST FRESE &
9 C +18 HARD COFY, CLERR SCREEW C(TERMIHRL:
1@ C +1@ ADVANCE PAFER OME FULL PHAGE
11 C -19 ADVANCE PRPEFR DONE HALF FRGE
2 C +3 MOVE TO (%A, YA» FEN UF
12 ¢ +2 MOVE TO (XA, YA PENH DOWN
14 C -2 MOVE TO <¥A, YAx FEH DOWH SET CQRIGIH TO C(MA, YH?
18 C -3 MOVE TO (HA, YARY FEM UF SET ORIGIH TO XA, YAD
16 C
1?7 C ANY OTHER VALUE COF IR IS TRERTED AS A HOF
ie .
19 ¢ REV @z FEE &Z: CHAMGE FILE MARME TO “FLOTC
by FEW 22 JUH a3 SUFRFORT HFP-9272T FPLOTTER
21 © FREY ©1 SEFP £3: SUFFORT HF-ZE48R GRAFHICS TERMIMAL
; [ : MODIFIED TO RUM OH THE FOURIER SYSTEWM
23 H COMMOH STRTEMENT REMOWET
24 C CALLS TO SUBRCQUTINE “FWFCO” ALDED
25 ¢
26 INTEGER IA, IC@CE>
27 REAL AYCZ3,REC23
2% EQUIVALENCE (RYO1Dx, RAYW1, CAMOZN, RAYVZED
29 DATA HCB- &7, ICO~<2,3, -2, 3y 1|, 11~
) DRATA IESTR-G1S4S2E-, ILFLA- Q70141 E-, ILFLE-GTO142E -
1 DATH IXSP-@SS@40E-,LDA-0c2181E-,ICSP-B841440F
e DATA LUB-B72450E, IEAND 015436, LFS-BVRBESE -
e DATH IDZF- 94Z2840E., JESCL-015S47E, IZSP- 050040
34 C
39 C RETREIVE VRALUES
€ CARLL PHFCOCL LU RE, 0N, OV, SF FE, P
3V C
®C CONVERT FROM LISER UHITS TO MACHINE INCHES AWD UNITE
e IE=@
40 Ta=1fA
41 IFRGE=I@G
2 IFCIa.EQ,.-18> la=1@
43 IF ¢Ig. EQ. 9392 l@=11
44 AVI=SF*XA+0x
45 AVZ=SFxYA+COY
4¢€ X=AY1-RE(1 7
47 IX=X+,9
48 Y=AY2-/REC(Z >
49 1¥=Y+,9
Se C
51 C IDENTIFY PEN CONTROL OFTION
52 DO 3@ I1=1, HCG
S IF <I@. EG. ICECIfx» GO TO C1Od, 264, 1&d, 200, SOo0, edor, It
54 30 CONTINUE
5% GO TO 7@e
56 C

A A A A,

35




SR S B AR A N S S Y LAt Shate smam ) -

% e Lanth 4 ‘_'7“."_"
b
;,
d - B— y . Ere - - e
FHGE 1 FTH. OF TS Ll 323 Pt MWED., 2& DEC., 1=z4
b -
b .
t 2 SUEROUTIHE WRUMEE <x, %, HGHT, Z, T, H>
. & C
4 C Mt COORDIIMATES OF THE LOWER LEFT CORHEF GF THE FIF:T
S C DIGIT QF QUTPUT, #,% IS IH FLT. FT. <UZER THCHES
& HZHT HEIGHT ©OF THE FLOTTED HUMEER IH FLT., FPT. <USER IMIHESZ
oo Z FLT. FT. NUMEEFR TO EE FLOTTED
& C T ORIEHTATIOH ARHGLE FOR THE NUMEER
S C H HMUMEEFR OF DECIMAL DIGITS FOR QUTFUT
1a ¢ H=-1 WILL SUFFRESS THE DECIMARL POINT
11 C
12 C FEY @2 FEE S2: CHRMGE FILE HAME TO “HUMEEFR-
12 C REY @88 FEE &2: FIX CALC OF FFH WHEN N, GE., ©
14 [ REW 12 MAY &83: CHAHGE SUEBROUTIME WAME TO “HUMEE"
15 © REY 12 MAY €2: CHRHGE CALL TO SUBROUTIHE “SYMEQ-
18 € REW 2¢ JUL &3: CHARHGED “ALOG1E®" TO “ALOGT:
T C
1& FFH=RES (I
1% IF (M.GE.@: FPH=FPH+,.S%18.,#%(-HD
26 WT=%
21 NT=Y
2 IF (2% te, 96, 2z
23 C
29 DEAW MINUS SIGH FOR MEGATINVE HUMEEFR
2% 14 CALL SYMEO «XT, YT, HGHT, 1H-, T, 1>
CRLL WHERE <¢XT, YT, ZT>»
£
C GET WO. OF DIGITS TO LEFT COF DECIMARL POINT
g I=RLOGCTCFFH»+1, 80067 1
IF (I» SB, Sa, o
C
£ IRAW DIGITS TO LEFT OF DEC., FT.
2 I 48 J = 1, 1

K o= FPNsl@.@s2CT-17
CALL SYMEQ ¢xT, YT, HGHT, FLOAT ck+43:, T, =1
FFH = FPH =~ FLOAT (E#1@es(I=-Jio

R (R B SR I NN ORI AT L e A 4

Bo Bfd 6D G G3 D G G G G G R RY R R

4a CRLL WHERE®RT ¥T,ZT>
C
C IRAKW DECIMAL FOINT IF REQUESTED
5] IF (H+1» B, 2H, 56
1 5o CALL SYMED (=T, YT, HGHT, 1H., T, 11
2 CALL WHERE «xT, ¥T, 2T
= C
44 DFRAW DIGITS TO FRIGHT OF DECIMAL FOINT IF REGUESTELD
5 IF (H) &k, g, €@
4€ €0 0 78 1J=1, H
7 L=FFM*10.0
4% CRLL SYMEOD <xT, ¥T. HGHT, FLORT <kK+42:, T, -1
49 CARLL WHERE ¢XT, ¥T, 27>
Se 7o FFN=FPN+1@, 8~FLQORT (kK
S1 €@ RETURH
z C
9 C SFECIAL CHSE IF HUMEER = ©.8
G4 33 CALL EYMEOD <=7, YT, HGHT, 1ZHO,@@oop00000, T, Z+MHD
Se FETURN
S€E EHD
49
PR . RS
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- FRGE &  NUMEE  OFTS:  LXI G109 FM MED.., 26 DEC.. 19&4

FTH4: COMFILER: HPSZE34 REY.ZZZE (8ZO5030

#%  HO WARMHINGES #+  HO ERRORT 2+ FROGRAM: =41 COMMON:  « HONE -

50




a8 —— r—
;i FARGE 1 FTH. DFTz: Ll Z:2e FM WED., &  DEC., 1%%4
p.
b £ SUERQUTIME SCHLE o, €, My K
[
4
S ARFARY OF DATH TO EE SCAMMED FOR MAKIMUN AHDC MIHTMU
. VALLUES, ADJUSTED MINIMUM WALUE STORELD IH HiNsk+10,
TG BOJUSTED DEiMAS-MINY STORED IM HoHsk+k+12.
= £ LEHSTH COYEFR WHICH THIZ DATA IZ TO EE FLOTTELD.
@ L H HMUMEEF OF DATA FOINTS IH THE ARRAY X.
19 C 3 REFEAT CYCLE OF MIHED RRRAY (NORMALLY 1.
11 C
12 C FEY & JUL &%: CHANGED “ALOGI&~" TO TAHLOGT
12 C
14 REAL %<1, XMOSO
15 DATA M- 2.6, 4.0, S.@, &.6, 18,67
e €
17 C GET SIZE OF IWFUT MATRIX
1e NF =N3>k
19 L=HF+1
2e J=L+E
¢!l C
2z C GET MIH, MA} MALUES IH ¥ ARRAY
puge: KMA®R=® (1)
2+ SMIN=XMAR
cs 0 1ed I=t, HWF, V
2e wlisacol)
ov MBS EAMA L EMAL, T
&8 100 SMIN=AMIHT CHMIN, W10
o IF (&, LE.@.0: GO TO 210
20 C
1 C GET FARTID 0OF USEF FANGE-A 1S LEHGTH CUSER LHITE
e Dz CAMAN=SMIN L
] 1FcD, LE.@®. 0 GO TO 210
34 C
28 0 BOUMD MINIMUM RIS WRLUE TO A COMVEHIENT HUMEER
e Ihx=RLOGTCDx2
a7 ¥I=10.,0%+]10
ae IFCXMIN 11e, 148, lzo
39 11e VMINSIFIMCEMIN=-1,. 0
4¢ Wl=wl-9,999%
41 128 ®MIM=1F1: MIH -
4z YHMIN=XMIN*M]
43 148 wiL»=AMIN
44 C
45 C ROUWD TIC DISTAHCE TO A CONYENIENT NUNMEER
4¢c T=(CXMAX-NMINIZED
47 IF¢T.LE.®. @y GO TO 1@
48 IX=RLOGTCT>
49 I1DX=DRX
So XMAX=1.4@
51 DX=10.0x# D=-1DN>
52 15¢ IF(D¥-1.,03 1ev, zZ@o, 170
53 1é¢ Ix=10.02D4
54 1DX=1Dx-1
SS GO TC 15¢@
S€ 17¢@ o 180 I=1,5%
51
PRSP o S .-i-lfl-‘lJ A T P T U A R

PN
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FAGE 2 SCALE OFTS: Lnl 2% FM WED.,

7 MI=®M{ID
& IFCDR.LE.HMCIDY GO TO 198

S9 186  CONTINUE

, @ 196  XMAX=RI

X 61 260  X(J)=XMAX*10.@%*]DX

A €2 RETURN

63 C
I €4 C UNSCRLAELE - SET STARTING POIHWT IH ®ilLi, TIC DIST=1 IH H0T0
210 X(Jor=1.0
6t KCLO>=XMIN-B.95
v RETURN
£8 END

(™ 2

FTN4x COMPILER: HP92834 REV.Z2Z& (E205G3)

ComMMOH:  CHOME

P
o
'_

*#+%  HO WAENKIHGES #+ HO ERERORS +# FROGRAM:
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FARGE 1 FTH. OFTS: Ll 3:30 FM WED., 2& TEC., 1924
o3 SUEROWUTIME RXIS (o, vo, RO, He, S, Te, Ca@, Doo
3
4 C
S o ®8 = CODRDINATE OF START OF AHIS (USER INHCHES:
€ C Y@ % COORDIHATE OF STAHRT OF AXIZ CUSER INCHES:
?C AS CHARACTER STRING TO DESCRIEE AKIS (MSE,LSE:
& C HEB NUMBER OF CHARACTERS IN STRING
9 C - OH CLOCKEWISE SIDE OF AXIS (NORMAL FORE X3
16 C + ON COUNTER CLOCKMWISE SIDE OF AXIS (NORMAL FOR 4o
1t C S@ LENGTH OF AXIS C(USER IHCHES)
iz C TG HNGLE OF A¥IS TO ¥ AXIS OF PAFPER (DEGREES)
13 C 9.0 FOR X-ARIS
14 C 90.8 FOR Y-AXIS
15 C Ce COORDINATE OF MIMIMUM TICK OHW AXIS (PROELEM UNITS?
1€ C NORMALLY FROVIDED EY “SCRLE", FOLLOWING THE LHAST FOIHT
1?7 C IN THE DATA ARRAY TO EE FLOTTED
1¢ ¢ @ DISTHANCE BETMWEEHM TICKS (PROEBLEM UMWITS)
19 C HORMALLY PROVIDED EY “SCRLE-, FOLLOWING C@
20 C
21 C FEREY ©2 FEF ©Z: CHANMGE HAME TO “AXIS”
£z C  REW 132 MRAY &3 CHAHGE CALLS TO SUEBROUTIHES NUMEE, SWMED
22 C REVY @1 SEP 232: CHAMNGE CHARACTER SIZE FOR HFP-2€48A GRAFHICS TERMIHAL
24 C
25 REAL RQV1),RECZ)
2€ C
ev C RETREIVE VALUES
ze CALL FPRFCOCI,LU,RE,O8, 0%, SF P, P
29 C
36 C
B! H1=TABSCNG@»
3z NZ2=C0+0.5¢
33 Bl=0,.5#50~-,0€+FLOAT(H1+7
34 BZ2=0.,12*FLOAT(HI+1D
35 C
CL CONYEFRT DEGFEES TO RADIAMS & SET UF COORD ROTRTIOH
37 T1=TO*0.01745323%4
3¢ T3=C0S(T1>
39 Td=CSIN(TL
40 IFCNO.LT. @G0 TO 108

41 BE3=0.3€75%
42 B4=0.18
473 Tz=Te
44 T5=0.1
45 GG T0O 2@
4¢€ 10 B3=-,4375

v B4=-0,29
4€ TZ=T@
49 TS5=-.1
56 C
1 C GET X,¥ COMFOMENTS CF TIC MARK & START POINT
Se ze TE=TS*T3
S3 TS=T5*T4
S4 ¥1=X0
ST ¥Y1=Y0
S€ C

53
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PR N I AN A A A S

FRGE P RMIE OFT%: Ll T:z@a PM O WED., 2& DEC., t9g4
&7 C DRAW TIC MARE AND NEST SEGMEHT OF RAXIS
S8 C
S9 DO 180 I=1,NZ
€0 ¥e=X1-TS
€1 Y2=Y1+T¢
62 CALL PLOT (X2, Yz, &>
63 CALL PLOT (X1, Y1, 2
€4 X1=X1+T3
65 Yi=Y1+4T4
66 100 CALL PLOT (X1, vi, 20
€7 C
€8 C DRAW LAST TIC MARE
€% X2=X1-T§

70 ¥2=Y1+T€
7 CALL PLOT <Xz, Y&, &n

e

GET VALUES FOR TIC LABELS: DIFF, EHD, EHFPOMENT

7 Di=D@
7?5 Ci1=CO+N2+D1
7€ E1=0.0
rers IF (D1.EQ.B.8> GO TO 148
7?8 C
ve C CHANGE EXFONEHT IF VYALUE IS GREARTER THAH 160
8@ 110 IF(DL,LT.1009.60> GO TO 130
g1 Di=D1#%0.1

2 Ci=Cl1#*0.1
ez E1=El+1.8
g4 G2 TO 118
85 120 D1=01+16.0
8¢ Ci=Cl#¥1@.0
a7 Ei1=E1-1.0
88 C
89 [ CHANGE EXFOMENT IF VALUE IS LESS THAN .a1
96 130 IFCDL,LT.@. 01 GO TO 120
91 C
9z C LAST TIC + DISTAHCE AMAY FROM RAHXIZ + 1 CHAR TO LEFT
92 140 K2=X1-F4+Td-,08S7 T3
94 Y2=Y1+4E4*T3-,0857%T4

9% NZ2=NZ+1

9¢ ¢

9?7 ¢

92 ¢ DEFINE HEIGHT OF CHARACTERS

99 HIGHT=0.10
100 C
1861 C CHANGE CHARACTER $I1ZE FOR THE TERMINAL
i0z IFCLU.EQ. 1> HIGHT=8.15
183 C
104 C LAEEL EARCH TIC MARK
185 C
10¢€ DO 156 I=1, NZ
107 CALL NUMBE (Xz, Y&, HIGHT, C1, T2, 20
108 Ci=C1-D1
109 X2=X2-T3
118 150 Y2=vY2-T4
111 C
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FHRGE 3 L ) OFTE: (W i@ PN OWED., € DEC., 1324

112 ¢ WRITE LAEBEL FOR FAXIS
113 X2=X@a+B1+T3-E3+T4
114 Ye=Vea+E1 *T4+E3T32
115 CRLL SYMEOD ¥z, Y&, HIGHT, ARg, Tz, HI1>
11¢
117 WEITE EXNFONENTIAL SCRLE FACTOR IF REQUIRED
118 IF (E1.EQ.B.60 RETURHN

119 X2=H2+B2+T2

120 Y2=Y2+R2+T4

121 IFCTZ.EQ.0.0 (AND. LU.EQ,1) H2Z=:H2+.10

2e IF(TZ.EQ.90.6 .AND. LU.EQ.1)> ¥YZ=YZ+.10

1232 CALL SYMEO (x&, Y2, HIGHT, é&HIX1e» , Tz, €2
124 X2zKX2+.48%T3-,07%T4

129 Y2=Y2+,48+T4+,067xT3

12¢€ IF(Tz.EQ.B.0 .AND. LU.EQ.1>» HI=:HZ+.Z20

[ar I

'+
127 IF(TZ.EQ.98.0 .AND. LU.EQ.1> YZ=Va+,z20
128 CALL NUMBE (X&, Y&, HIGHT, E1, T2, -1
12% RETURHK

130 END

FTN43 COMFILER: HF9ZS34 REV.2226 (S20583)

#%  HO WARMIMGE =+ HD ERFOFS *#= FROGFAM: e47 COMMOH: CHONE
55
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B R R R T R R T T r—————

FRIZE 1 FTH. OFTS: Ll Z:2@ FM WED., 2¢ DEC., 1934
P SUBRCOUTINE LIMECH, v, H, Kk, J, L2
3 C
4 C “ ARRAY OF RECISSH VYALUES CUSER UHITZ)
S C Y ARRAY OF ORIDINATE VALUES (USER UHITZ:
€ C N NUMEER OF FPOINTS IN THE RERAY
vy C K REFEART CYCLE OF A MIXED RARRAY (HORMALLY = 1D
& C J >0, SYMEOL AND LINE
S C =@, LINE OHLY
16 C <@, SYMBOL ONLY
11 ¢ L NUMBEF OF SYMEOL, SEE SYMEOL ROUTIHE FOR LIST
12 ¢C @-17 ARE CENTEREID SFECIAL SYMEOLS
12 C
14 C REY @& FEE &2: FILE HMAME CHARMGED TO “LIHE-
15 C REY 13 MAY &3: CHAWGE CHLL TO SUBROUTIHE -~ SYMEOY
1€ C THIS ROUTINE EXFECTS wMIH, DX, YMIH AHD DIv TO EE STORED IH
17 MON#R+1 ), SCH=E+14FE, YOH=E+10, AHD YoH*E+1+4E2 RESFECTIVELY
18 C
19 REAL X<¢13, Yol
g 5] IF (H.LT. 1> GO TO 110
21 C
22 C CHECK FOR VALID SYMEOL
232 AL=L
24 IF(ARL.LE.B.@ .0OF. AL.GT.127,>» AL=0.8
25 ¢
2E C GET STHRET POINMT, SCALIMG, EMI OF DATH
ev To=N*K+1
28 I1=18+K
29 12=16-K
30 KMIM=XClg
31 DR=XC11>
32 YMIN=YCIO»
33 Dyv=vd(11>
34 ¢
35 C SET UF IHDICES RAMHD FLRAGE
3¢ 12=
37 13=3
3¢ IFCJ.GE. O 13=2
39 14=3
40 15=H
41 C
e C CONVERT HEST #,% LOCARTIOHM TO USER IHCHES & MOYE FEMN
43 j@o X1=(X(I12=XMIH> - D¥
44 Y1=(Y (120 =-YMINY - DY
45 CALL PLOT (X1, Yi, 14>
46 14=13
47 C
48 C PLOT SYMEOL IF REQUESTED
49 IF (J.NE.®> CALL SYMEOQD (1, ¥1, B.14, AL, ©.0, -1>
1% 12=12+k
51 15=]15-1
52 IF ¢15.GT7.8> GO TO 1800
53 110 RETURN
54 END
56




FAGE Z LINE QFT:=: Lal 3@ PM MWELL., &6 DEC., 1224

FTH4x COMFILER: HP92824 REV.222

(a3

. LE20T03

#% NI HAFHINGS #+ HO ERFOR:T #= FROGRAM: 1

-1

COMMONe CHOHE »
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FAGE

[WreN
Lol BT Ol BN s (R [ GRS R

-
[TAN N ]

— s e s e
WAL

h]

[N AN %
[

3
)

2z
24
i)

2¢

27

28

FTH4x

L

1 FTH. OFTS: Lwl 21 PM WED., 2& DEC.,

SUBROUTINE FHPCG (1@, I1, 125

C

C THIS ROUTINE EXTRACTS CHARACTER #11 FREOM STRING I9

C (RHS FIRST, LHS SECOND?

C

C REV 88 FEEB £2: CHAHGE FILE NAME TO “PRFCGT”

C REV 12 MAY £3: SUERCUTIHE HAME CHRHGED TO “FsFCG”

c
INTEGER o (1>, 11, 12

C

c GET INDEXR -1 OF WORD CONTRINING CHRE
JH=C(I1-12-2

c

C WITHIN WORD IWDEX OF DESIRED CHRR (1 OR &3
JE=11-JUW-JW

C

C FULL THWD CHARACTERS FROM STRIHNG
JU=T0C(IN+1>

C

C SHIFT FROM LHZ IF SECOMD CHARACTER IS DESIRED
IF (JE.NE.1>» JH=JH- 2%2&

C

C RETURMN DESIRED CHAF IM RHZ OF WORD
I2=1IANDCIW, 255>
RETURH
END

COMFILER: HFPSZE34 REV.222¢ (820503

HO WARHIHGS #+  HD ERFORS »» FROGRRAI: Sz COMMON:

58
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HiGE ! FTe. CGFTS: L.l %331 FM WED., Z& DEC., 1324

s SUBROUTINE CGET - 1o,11,1a

> L

4 THI® FOUTINE E TRACT: (HAFACTER #11 FROM STRIMG ID
LN CLHS FIRZIT, FHT SECCOND:

€ C

T FE. 0 FEER S: CHANGE FILE HAME TO “CGET
14 ]

= INTEGER 18 <1y, 11, l&

IRy Jw=e11-1- &

HIN JE=11-Jw-TH

e Jw=lo T+l

L 1F.JE .NE. & TW=Tl Zxr

T [o=1@nD Tw, 255

M RETURN

it Enl

FTid COMFILER:; MF22333 FEW,olod cg2asod:

o

.- bel LINMFIINST e N EFFOFE <« FROGRAM; = COMMON: « HOHED

59




GE 1 FTH. OFTS: Lkl 331 FPM MWED., ¢ DEC., 1524

SUBRCUTINE HFCDRCOTH?

THIS ROUTIHE SFECIFIES THE ABSQLUTE DIRECTION IH
WHICH CHARACTERS HARE LETTERED

[ B N ]

TH - ANGLE EETWEEN CHARACTER EASE AND MACHINE = RIIS (DEGFEESZ .

R RuURLE A
I a)

C
INTEGER ICHARC1@D
10 C
11 ¢ DEFINE ABSOLUTE CHRRACTER DIRECTION COMMAND
12 CALL HPOUTCIHDD
13 CALL HPOUTCIHI)
14 ¢
15 ¢ SEND RUN VALUE
1€ RUN=COS(TH*,@8174532925)
7 CALL FP2ASC(RUM, 10, ICHAR,H
1€ N=MIN@(N+4,18
19 DO 186 I=1,N
20 1860  CALL HFOUTCICHARCI)
21 ¢
22 CALL HPOUTC1H, )
23 C
24 C SEND RISE VALUE
2s RISE=SINCTH#*.@174532925)
2€ CALL FPZASC(RISE, 16, ICHAR,H:
27 N=MIN@C(N+4,1@)
2E DO 20@ I=1,N
2% 200 CALL HFOUTCICHARCI D)
3@ C
31 CALL HFOUTC1H;D
32 C
33 RETURM
34 ENI

THa: COMPILEFR: HF9ZE24 REV.2ZZE (205035
€+ HO HWAFHNINGE =+ MO ERROFE *+ FROGEAM: 11& COMMOM: CHOME

60
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v v

WD) H N B WD P — © DD TR WA = DO g e e

MY

e o e v
P o

3.

-

1 FTH. DFTE:

SUBROUTIME HFCEZZICH,H>

C
C THIS ROUTIHE SFECIFIES THE SIZE OF CHAFHCTERS:
C
C W - WIDTH OF CHARACTER IH IHCHES
C H - HEIGHT OF CHARRACTER IM IMCHE:D
C
INTEGER ICHARC1@)
(N
C DEFINE CHARACTER SIZE COMMAND
CALL HPOUTCIHES)
CRLL HPOUTCIHID
C
C CONVERT TO CHM & SEND WIDTH WHLUE TO FLOTTEFR
CRLL FFZASIW+2,54,10, ICHAR,H>
N=MINBG(H+4,18"
Do 10 I=1,M
100 CALL RRPOUT.ICHRARC I
C
CHLL HFOUT: I1H,
C
C SEND HEIGHT Y“HLUE
C CONVEFT TO (N ¢ SENI HEIGHT “ALUVE TO FLOTTEFR
CHLL FFaRZ H=2, 54,10, I0CHAR K
N=MING H+3, 10
o coo I=1,x
a0 CHLL MHFOLUT . Iormar ]
[N
CHOUL HFEODT 1eg
RETUF:,
EHil
COMFILER: HF=1::3 FE ol ALY
HO WARFHING: < bl ERRIRED . FRZOSFRD 11
61
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NO WAFHINGS s  HDQ EFFOFRS == FROGRRAM: 204 COMMON:
ML TS it ittt

[an ]

'mhw]
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[
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[ap I =

Lo o B o L L )

w

FTH. GFTe: Lal i FM WED., 28 DEL.

SUBROUTINE HFOUTCICHRAR

THIS ROUTIME SEMIS QUTFUT TO THE HF-32&72T FLOTTER

ICHAR - CHARACTER TO CUTFUT TO FLOTTEF

REN

A

a1 SEF &3: MODIFIED TO FUH OH THE FOURIER SYSTEM
: COMMON STATEMENT REMOVED

A CALL TO SUERQUTINE “FeFCO” RIODETD

REAL RECZ>
INTEGEFR ICC1@@s
IATH ITERM-0253440F

GET UNIT HUMEEF
CALL PRFCOCL,LU,FE, D, 0%, SF,FI, P

SAYE CHAFACTEFRS FOFR CDUTFUT TO FLOTTEFR
I=1+1

N=1

ICCI»=1CHAFR

CHECY FOF TEFMIMATOR
IFCICHAR LJED. ITERN, I=0
IFCI.NE. @ RETURH

QUTFUT CHMARRCTERS TO FLOTTEFR

TEMDi=N-1
WRITECLU, 1300 ¢ICely,J=1, IEND
FORMAT (1 @01

SEND FEH UF COMMAND TO FPLOTTEF
WRITECLU, 1S
FORMRATC"FU" 2

RETURMN
END

COMPILER: HFSZS34 REW,222f (E£2030Z:

CHOME »




m..., - . y s T ————

JF UFDAT-VERE

R =3 5 A4Sy LE N x]
2 YTrenl Lyvanl ! &
. HFFEH SPLTRE N (%)
® WHERE SFLTFE A 54
3 F¥PCG HPLITFE ) 5
4 CGET “FLTF Y a
1 FARCTOQ SPLTRE Y @
3 HPCSEZ SEPLTRE Y 5]
a HFPCDR %PLTFE Y (5]
1 HPFAG LRPLTPE Y 4]
& FPXPCO “PLTFK Y 5]
3 LINE “FLTRE % %]
I HFOUT “PLTFY W @
& FLOTS “PLTFRE Y 0
@ FFZAZ “FLTFE Y 5]
7  HNUMEE “FLTFE Y @
S SUCHLE “FLTFE W 4
voOFLOT “FLTRE Y %]
S RAHElE “PLTFV W (]
2 SYMED “FLTFE N (5
R - 11 <15 *Y9poo v gl

FE=Z  FGMHAM  LIEHAM COHTPOL  LENGTH
42 ARTS “FPLTFE Y 0lzces
&7 Y7ol “NTeal ' Gaods
Tl I35k %4SyLE Y aoooT
o Y oa8d Eg-gs]upsl " Qza3?
£ FLOT SFLTFY b u1=T
Se SCHLE %FLTFE i oedrs
Sz HFFAG SFLTFE 1 gecu!l
S HFFEHN RELTFY 1 Qoose
e SYMED “FLTF} ) gzole
44 HUMEE “PLTFE ' easyy
4z FFZAS %“PLTFE Y gesve
33 PLOTS “PLTFE Y o] pcaci s
v HFOUT WFLTFE Y u313
o4 CGET “FLTFE Y oaar4
0o LINE “FLTFL i voeev3
T3 PAPCO “FLTPE Y BozsSe
51 HFCDR “FLTFE Y vaive
41 HFCSZ “FLTFE Y aoles
24 FACTO %“PLTF ¥ 60111
35 PHFCG “FLTFE N Baov4
3t WHEFE “FLTFt Y Ques?
1@
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)
S

(O

LA

I

T

T=@0oaod 1%
(CYr]
Hy DVRLYH
CIHRPSLC

i ELEE

S4451-14205 GCT 23

GEHEFRRTICH

SO BER
EAZE COMMAND

FEY. A @2
FILE FOF USEFR QVERLAY

1
W IMZERT v COMMAND HUMEERS EBEFORE “@E. AW ERMFLE:
LIR B, 0077 . MHEFE “QQTT =4-DIGIT v COMMAND HUMEEF
We B, vaul
BT @, Y000
s BE
399 CSORT+
1na THSEFT FROGFAM LOADS EETHEEN “CS0ORT+- AMD “CSOFT-
it EXAMFLE: F.WTPJOE" ., MWHERE “YWITIJORS = FILE HAME
1z S < T I , WHEFRE yeaarrss = FROG HAME
112 F,xy7e01l
314 Y,¥Y7001
118 F,%kv¥9BQu
3te Y, Y9B00
A7 FyuFPLTFE
a18 Y ARIS
a1ty F,%PLTPE
azge ¥, SCHLE
321 F4%PLTFL
aze  Y,LINE
g3 F,%FLTPE
g4 Y,FLOTZ
825 F,%FPLTFE
pze  Y,FLOT
B27T FL.%FLTPE
Bze W HFFAG
@23 F,uFLTFE
Bra v, MUMEE
031 F %FLTFV
0z v, SYMED
P23 F,%5PLTFE
634 ¥,PXFCO
03c s “FLTFHK
83 Y,FACTOQ
037 F,%FLTFH
@z Y,HPCDF
3% FLX%FLTFL
040 v,HFOUT
@41 F L NFLTF!
04z  Y,HFFEH
4= F,UuFPLTFhR
44 Y, FPXPCG
©4% F,%FPLTFE
Bd€ ¥V, WHERE
47 F,%PLTFL
84e vY,CGET
849 F,%FLTFh
@Se Y,HPCSZ
2%1 F,“PLTFPk
sz VY,FF2AS
853 F,%4SYLE
a%4 vy, l18¢F
ass CsOFT~
@5¢ F,N3500A
BS? L, *#
958 F,N3S01RA
859 L, *+
6O F,A306€B
B61 L, w»
pE2 U, *#
€3 E,01
pé4 ¢ 74




LISTINGS OF THE COMMAND AMD THE OVERLAY GENERATION

OF THE GENERAL PLOT PACKAGE EVALUATION PROGRAM Y9000

AR




DATA AND PLOT PRODUCED BY PROGRAM Y3000

AVAVAVAN

aescxssa(x;eY&?

16 .18 .20

72




LD B EMD¥
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T T T T R I ———_— » Ao Siee A dhse Shge Shes Sngy I 2

FAGE @003 Y9@E@e 10:S3 AM  THU., &7 DEC., 1984

e112 EHL

FTNG COMFILER: HF92OE@-160%2 FEV, Z0ZE (8DOIZT0

+% N0 NRFRNIHGT #+ RO ERRORS +» FROGFRAN = ©1187% COMMON = @aunn

70




FAGE ©©@z yY9ood 10:%8 AM THU., &7 DEC., 19&4
geSe C
oSy © DEFIME FOQURIER DARTA IH ELOCH ZEROD
pase CALL KYEBDCZHES,I1EBS
Bes9e CALL KYEBDCZMCL, TELOHR
aaeo CALL EYEDC{ZHERA>
BBEl C
besz C GET SY¥STEM EBLOCK SI2E
12]% ) 3 CALL GETQCIBLUOK, HBUAL »
o4 IFCHOUAL (S . HE. @) WRITECE, 303 CHQUALKT»,J=1,52
8Os 3@ FORMAT("ERROR", SCI&, 4R
BboLE BS=NRUAL (1D
Bec? C
poee C FUT FOURIER DARTH IHTO X,Y ARRAYS
voco 0 S 1=1,ES
geve I1=1-1
eev] CALL GETCIEBLOK, 11, DATAL,DIRTAZ)
eavz ¥eI)=DATH]
oEv3 CALL KNEBDCZHY ,1200,1,11>
aev4 CALL KYEDCZHY ,1832,2000,1,IBELOK, 1
Bovs CALL VGETF(zZ@aa, IEUF:
geve Rela=¥¥
par?y o CONTINUE
gare
puv3 MAMLUALLY LOAD FARAFER OH THE FLOTTEER
Qaza IFCIFAG.EQ. 2 JAND. LUJED, 20 CALL HFFAGCZ:
gastl C
p8s2 € FLOT THE DATH
b2z C
@ [ TURH OW EITS 9-% OF Z~REGC TO SIGHAL STARRT OF OFERATION
(5] o SOME OF THESE EBITS WILL EE TURHED OFF DWURIMG THE CGFERATION.
gose  C ALL EITS ON ERCEFT @-5 - ZIGHALS COMPLETION OF FLOT OFEFATIONM,
gesy C
8B3¢ CALL ISSR(PFE:
a9 CALL PLOTC1.8,1.@,-22
eI CALL SCALEC»,10.8,Ez,10
a3l CALL SCRLECY,Z.@,E2,1)
egsz CALL LIHE«H, v, E2,1,8,80)
eeaz
pas4 DRAW AND LAEBEL RAXES
PB9S C
gese ¢ TUREN OH EBITS @-1 OF S-FEG TO SIGHAL START OF OFERATION
@e3? CRLL ISSR(?E”
veas CALL RxISde,0,0,08,8HAESCISIA,-8,10,8,0.08, W ES
@y CALL AXIZce.0,0,.0,3HORDINRATE, +8,56.0,90.0, Y BS
e1ae  C TURM OFF EBITZ ©-1 QOF S-REGC TO SIGHAL ENWD NF
g1l CALL ISSkRca>
glaz C
0182 C SIGHNAL END OF FLOT OFERRTICH
o104 CRLL ISSRC17?770OE>
o105 (¢
@196 GET A HARDCOPY
o1a7 CALL FPLOTC(@Q.0,0.0,1F>
etee C
ei1e9 C RESET TERMINAL
9110 CALL PLOT(B.0,0.0,11"
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FRGE BBBl FTH., 1@:58% AM THJ., 27 DEC.,, 19&4

oat  FTHN4,L

geaz SUBROUTIHE Y9060

genz C

9034 THIS ROUTINE FPROVIDES A MEAHS 0OF EVALUARTIHNG THE

paas . GEHERAL FLOT SUBRQUTIHE FACKAGE OH THE FOURIEFR 2vETEM,.
poae C

eear REAL X 1305,YC130)

pavs INTEGER NRUALCS)>, IEUF(Z3,ES

VoL EQUIVALENCE (XX, IBUF)

0Ol DATH IBELL/3400F~

0811 C

861z IBLOK=@

8013 I1BS=128

pol14 C

9a1s C CLEAR SCREEH AWD CLEARR S-REGISTEER

eBle CRLL Yvaoi

gotL? CARLL ISSr<c@>

gele C

eo1e C REQUEST IMFORMRARTION FROM USER

poze C

0021 WRITEC1,108> IBELL

geze 1@ FORMATCRZ, " INFUT FLOT DEVICE UMWIT WUMEER <12 FORMAT»":
POz READC1,15> LU

0624 135 FORMRARTCIZ)

QoS WRITEC1,1&8> IBELL

BRZE 12 FOFRMATCRZ, “"THE FLOT FPACKAGE SETS THE SCALE FACTOR TO OHE, ",
aozv +"A FULL FRGE 1S ADYANCED AWD FEW MUMEER ONHE IS", -
pezc #+"SELECTED FOrR THE FLOTTER.":

Y] WRITECL, 20>

BBzn 0 FORMAT - "THEZE FERTURES MAY EE CHAHWGED FROGEAMMATICALLY",
paz1 +"INFUT THE INFORMATION REQUESTED. "

easz WRITECL, 265

Qozx  2e& FORMAT: - "ARE CHANGES DESIRELD™ EHMTER & FOR HO; 1 FOR YEZ"2
0024 PERDC1,245 ICHG

pO3S 24 FORMAT (11>

Qo3¢ IFCICHG.EQ.O8> GO TO

ee37 WRITEC1,210

pozs 21 FORMAT " INFUT DESIRED SCHLE FRACTOR (FE.32 FORMAT "o
eez9 READCL, 22> DSF

gvdo 2z FORMAT(FeE. 3>

0041 WRITEC1, 23D

o4z 23 FORMAT (" INFUT FEN NUMEER 1 - & (11 FORMAT»">

0043 RERDC(1,24> NPEM

0044 WRITEC1,25)

004S 2 FORMRTC"INPUT FAGE INFD: @-FULL;1-HALF:Z-MAHNUAL <11 FORMAT "3
004¢ READCY, 24 1PHG

0047 1 CONTINUE

vo4g C

0049

0059 C INITIALIZE FLOT PRCKAGE

0051 CALL FLOTSC(B.0,LW

09se IFCICHG.NE. B> CALL FACTOCDSF>

0053 IFCICHG.HNE.@» CALL HFFENCKNFEH?

0054 IF=1@

POSS IFCIFAG.EG. ! .AWHD. LU.EG.36> IF=-16@
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LISTING OF THE GENERAL PLOT PACKAGE EVALUATION PROGRAM
AND A PLOT OF THE DATA PRODUCED
67
e T T ]




FHRGE & FF2AE OFT=: Lnl T13: PM MWED., Ze  DEC., 1%Z4

=N GO TO 4dee
Se END

FTN4: COMFILER: HP9Z

#%  HNO WARMHINGS ##

.t e At B
ERPE W Wl WLl P Tl Vit Vil ST W2 WP S WY

§34 REV.Z22

HD ERRCORS

&

(S2ZRsB3

FROGRAM:

66

-

e

COMMON:

CHOHE ?




T T e T T

FRGE 1 FTH, OFTZ: Ll Z132 FPM O WED., &€& DEC., 13%=24

2 SUBROUTIMNE FR2ASCFP,HNASC,ASC, 1

Z C

4 C THIS ROUTINE COMVERTS A FLOATIHG FPOINT NUMEER TO
S C AH RSCII CHARACTER STRIHNG
€ C
7 C FF - FLOATIHNG POINT VRLUE

2 T HNASC - NO. OF CHRRACTERS TO EBE RETURNED IH ASCII STRIMG
S U ASC - RBRERAY IN WHICH ASCI! CHARACTER STRING IS RETURNED
16 C I ~ NO, OF CHARACTERS TO LEFT OF DECIMARL FUOINT <QUTPRPUT:
11 C

12 C FKEV 26 JUL 23: CHAHNGED -“ALOG1O6" TO “HLOGT-

12 €

14 INTEGER ASC(1y, IDIGCLIGD

15 DATA IDIG-1HA, 1HL, 1HZ, 1HZ, 1HY, 1HS, 1HE, 1HT , 1HE, 1HS
1€ DATA IMI<iH-<, IOF-1H,

17 €

1&€ ¢ CHECE FOF MINUT SIGH

19 FFRA=REBZ(FF

20 1=0

21 IFCNASCLLT. 1) RETURH

22 I=1

2z IFCFF.GE.@.» GU TCO toad

) ASCclr=1M]

25 IFCIL.GE.HAST » FETURH

2E I1=2

27 C

28 C CHECY FOFR RESOLUTE VWALUE .GT. 1

29 10 IFCFFY.GE. 1. GO TO Zoe

0 ARSCcla=IDIGL »

31 IFCI.GEJHASL ) RETUERN

3z I=1+1

33 GO TO 300

34 C

25 C GET HEXT INTEGER DIGIT

€ zoo TIEXP=ALOGTCFFXAI+1.601

37 Do 219 J=1,1ERF

38 II=FFX/10, ¥ (JEXF-J0

39 ASCCI>=IDIGCII+1>

40 IFCILGELNASCY RETURH

41 I=1+1

42 214 FPYX=FFX-FLOATLII »*1@, ¥+ JEXF-J)

43 C

44 C PUT IN DECIMAL POINT

4S5 300 I1X=1]

4€ I=1-1

47 ASCCIxN»=1DP

48 IFCIX.GE.NASCY RETURM

45 [¥=]X+1

Se C

S1 C GET NEXT FRACTION DIGIT

S2 490 1I=FF%x10@,

53 ASCCIX>=1DIGCII+1

$4 IFCIX.GE.NASC) RETURH

5% IX=1X+1

S€ FPX=FPX#10.-FLORTC(11:
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0
X
c
m

00 ) My (A fa Y D

FTH4

1 FTH. OFTS: Ll F13% FM O WED 26 DEC.,
SUBROUTINE HFFEWCI
C
C THIZ ROUTIHE SELECTS R FEM FOR THE HP-9272T FLOTTEF
C
C 1 - THE FEH POSITION HUMEER., IT MUST EE AM IHTEGER IN THE
C RAHGE & THROUGH &.
C
C G: DIRECTS THE FEW ARM TO EETURW THE PEH IT
C HOLDING TO ITS STAHLL
C
C 1-&: DIRECTS THE PENW ARM TO FETCH THE DESIRED FEH
c
REAL REC(Z2)D
C
C GET UNIT NUMEEFR
CALL PXPCOCL,LU,RE,OX,QY,SF,Fx,FY
C
C SELECT THE DESIRED FEW
WRITECLU, 106 1
160 FORMATC"SF", I1)
RETURM
END
COMFILER: HFRZE8Z4 REV.ZZ2Ze (2ZATEZ1

HO WARHNINWNGES ++  HO EFRORS FROGREAM: %1
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- e ——r——— LA S S I s e ae s e e -
: " " Ty
FRGE 1 FTH, QFTE: Ll F13z FM WED., & DEC., 13:4
2 SUBROUTINKE HFFRGCISH?
s C
4 C THIZ ROUTIHE COMTREOLS PAGIMATION OH THE HF-22727 FLOTTEFR
S C
I 30 1: FULL FAGE RIVAMCE
v C Z2: HARLF PAGE RDVANCE
& C St MARUARLLY PLACE SHEET IH POSITION
9 FRERL RECZ>
1@ DATA IEBELL-/BG32448E.~
11 C
12 ¢ GET UNIT NUMEER
12 CALL PXFCOC1,LU,RE,QR, 0%, SF,FX,FY
14 C
15 C CHECK FOR AUTOMATIC FAGE RIVANCE
1€ IFCISH.EG. 3> GO TO z2%ea
T C
i1¢ C ADVANCE FPRFER
19 C
2a C FULL FAGE ADYANCE
2 IFCISWL.ER. 2> GOx TO 19a
2e WEITECLU, 160
23 196 FORMRT C"AF ">
24 RETURH
2% C
Z€ C HALF PAGE ADVAMHLCE
27 150 WRITECLU, 286
28 2048 FORMATC AR 2
29 FETURH
36 C
21 C MANLIALLY LOARDN SHEET
3z z25@ WRITEC1,Z2080) IBELL
23 Za8 FORMATAZ, "PLACE HWEW SHEET OF FPAFER OH FLOTTER,,.
Z4 #"FRESS (SPRCE(RETURH> TO COMTIHUE.":
3% RERDC1,35@y 1
3 390 FORMATCAL >
¥ C
3% RETURHN
R EHD
FTH4® COMRPILER: HF9SzSZd FREV.ZZZe (8ZO5035:
4+ NI WARNINGS #s HO ERRORD ## FROGRAM: 141 COMMOM: CHDOHE»
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LRV S S N G A T

T

SANMTH CLAFRR DIMISIOH AUTO OVWRELAY GEMERATIOH-2HI1Z
FrezErrLEr e

* HIWRELWH oM
* T,53HFS1C

EEFTXTXRETE XN

B S4451-14580%
FILE FOF

QUT o=E
GEHEFRHATICH

FEW. R ©&
W2ER OYERLRAY

£EMTER USERCOMMAND WUMEERS, QR TYFE 73"
EFEEEEXREELE
* IHSERT ¥ COMMAND HUMEERS EEFORE “@E. AMH EHAMFLE:
* TRLEBTY WHEFE “@8B77 - =4-DIGIT % COMMAMD HUMEEF
* @, 7801
Yyraal
VRCOmM M1B7S e1evs GO454 QE43s
¥ @,9000
Y'oRae
YROON H1074 oievd OO43E gedsv
* BE
AR Bradad posdl
47443 474448
TYEE "L* TO LOAD USERCOMHAND LIEFAF:
TrEETIFIrErrE Y
* CSOFT+
- IHSERT FROGFAM LOADT BETHEENH CLEORTH AHD "CalRT="
ExAMFLE: FouvrJOE . MWHERE “WTVICQE = FILE HARME
he T TEOTT . WHEFE "Y@B7Fy = FROG HRME
* F,5FLTF¥
+ V,ARIE
EFFEEFTFEEIES
R ls Sed4d4s STVIE Hldes B1av:
*LOADE
FrrrEEETEIFES
*
« F,nv7eol
* Yy,Yraal
EEFFEFEFFENS
Yrael 5T7aY SYTVe G1GES @lees
*LORDGE
I+ EFEFELrTEY
*
* F,%4SYVLE
» Y, [SSF
ITEXE XS EE R E XS
1S<F s5F771 STTYT Grpes~1wplr REY
*LOADE

77

ToOT01
- L
S B A e s g o




T R P " T —— . 4 T ZARML Saasiasth tedh Jasthe g A B I et Jeth S S Bacss 4

I EEE E XXX EEE R
%

* F,%y9Q00

¥ YV, Y9600

FEFXXEEEF TR

YIOao cepoe €226 el1Bsz Blbes
*LOADG

FEXELEXRLEER

.
# F,%FLTFE
¥ ¥, FLOT
FELXEEEEX X EF* >

FLOT D237 €305% @1051 @109t
*LOADE

FEEETXXEFELES
«

¥ F,%FLTFE

> ¥, SCALE

FrrXEFEEE S

SCALE  E205€ €355 01045 B1050
*LOADGE

EFEFEXXEF LTS

.

* F,%FLTFE

# Y,HFFAG

EEFEXXEFETES
HFFAG 63553 €379:

*LORDE

FEFEREEETEER
*

* F,%PLTFE

* V,HPPEN
EFXEEE XX LS Y

HFFEH EZTS4 £4031 e1eds @184

#*LCOAD®

FEEFERRXEXFF
*

* F,%PLTPHK

* Y, SYMEO
EEFEFERLREEEE

SYMEO €4032 66043 61012 01042




T _‘I-'!-!-',-—-'--'--.---—----—-rf

*LORADE
FEEE T ER XX X 33
# F,%FLTFE

5 v, NUMEE

FEEXEXREE RS

tHUMEE 660344 €€449: @g1ete 01011

*LORDE
ERFEEEEEERTXESX
*
¥ F,%FLTFE
% Y,FF2AS
FEEFETER LT XX R

FFPZAS €6443% €703E

=L ORD®

FEXLTEEXEEXER

*
5 F,%FLTFK
# 4,PLOTS

FEFEEFXERNES

FPLOTE ETRZ2 E737H

*L0OADE

XXX XL XX L X

.
# F,%FLTFK
5 ¢, HPOUT

FEFEFEREEXER

HFOUT €V3T1

[0}
-4
-J
[
0

#*LOADE

EXFEEEREXERESE
*

¥ F,%PLTFE

* Y,CGET
EFEFREEFEREE

CGET €77064 €7777

#LOADE@

ERFRFXEERERES
*

* F,%PLTFE

* Y,LINE
FREEFREEFEES

LINE 70000 7v27:
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*LOADE

FEFPEETEFEXES
*

» F,%FLTFK

* W, PRFCO
EREERFEFAERXH

FXFCO 7OI72 @SSO

*LORDE

EEFPEEREREXESY

*
* F,%PLTPH
* 7, HFCIDF

FEETETEERXS LR

HFCDF  7OSS1 Ta744

*LORDE

L2 R R R S 2 XS ERS ]
*

* F,LFLTF}

+ V,HFCESZ

LRSS R E R R LR

oy

HFISZ  7@P41 71123

#*LOARDE

FEPEREFEEEEE¥

*
* F,%NFLTFE
* 7, FACTO

EEEFEEET TP

FACTO 71124 71234

*LOADGE

EEREEREXREES
*

* Fy,%PLTFE

+ Y,PKXFCG
REEFPEEEFEEES

FHFCG 71235 71330

*LORARDE

BEEREREEREFE
*

* F,%PLTPK

% Y, WHERE
FEFRFEFEFRES

PR W UL T i L, Sy C

L]
]
(3]
4]
[acx]
(o
=




WHERE T1321 V1407
*LQADI®
FEEEE XX T PFE
*
* CEORT-
* F,H3I508HRH
* L%
FEEREFEFERFE
FRMTR 71418 ¥S2zz BaSes @1eas
Mmoo ?ozez TS24z
M MH T 75243 v53%¢
MXMHNE
*L M7
MING
TEIST 75464
DELE YS4ES TES1E
ZNGL ¥S517 VSSEL
. WFAE 7SSz VLT4T
L HCaM 7TSTSE8 vEols QosSSe oBsSed
. AFER 7€@le FEBS:
ALOGT TEQES4 PELED
#*LOADE
XX FFEXEFTFErY
* F,H25@1R
* L’*i
ELFETREET L X R
HES 7EBEE TERET
LITOI 7EQTH TEZOZ
LGOTO TEZOZ TEZZY COMFUTED GO TO
IRE: oad442 Bad4Sn
*LORDNE
FRELEEETXFF D>
* F,AZ0E0E
* L,§§
EEFFFEEEEFT R
0.5 pERcs QOoEZ
v 96451 BLO4S:
.86 pRGEn PROsD
v 08454 ©B4Se
.33 PORES DOBES
nowm 0a457 004¢1
D.Z2% gaeel gondl
oo go4ez po4cd
.7 QEaess ponss
noon BOB4ES QO4ET
1.8% PODYE DEROYE
W oe4vTH 00471
C.33 peEdsS eands
v Q47 BBAVZ
*+LORDE 81

1

DR VR PN U Wy S oy g

o -

TV T Y T Y w w W




- D o SR g (a4 e e, PN et Pl MDA A Bt i i) T TN TEER T T T T e T T8 T . T e e

FPRXEXERXTE LY
* U, %%
EEEEXRIERTITE

#UMDEFINED SYMEOLS
ELANE DTARD GKPLT

*AVARILAELE MEMORY
76225 76224
@474 90555

«L0ORDE
EEEREFEREEES

* E,01

EEXEEXEFT XL

¥USER LINKS
76225 76233
BOSSE @1777

*OVERLAY SYMEOL THRELE

LEID. T4e37 LIFER Feole LIOTD, T4556 B1aes, ]
LOTR, 74785 @188z, 1 LG0T T 81051, 1 IRR. T45063

IARY., 74450 LIID, V422 p18e4,1 LIDIL F4358

LIOR. 743219 LITOY FERTH B1le1S,1 LLDR, FSeat

LLET, Feled FERE, 74451 LREAY . T44T

LRIO, T4235 @loel, 1 LARY . Y406 »aDOM VETEE BRESE, ]
.AFER 7PEBZ2S 00dé0, 1 CuT0. T4252 cAPAE TSS56Z B@e2S, 1
ARES TEOER @1811,1 ALDGT 7E5854 81045, 1 RMANG FS242
AMARL 7PSI57 @816047,1 AMING 75255 AMIHL 75371

w15 SE84Se @185z, 1 BCS TRSZE ELAHWE = T 7
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