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NOTICE

The program material contained herein is supplied without
representation or warranty of any kind. Hewlett-Packard
Company therefore assumes no responsibility and shall
have no liability, consequential or otherwise, of any kind
arising from the use of this program material or any part
thereof.
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PROGRAM DESCRIPTION

LINE CHART

What the Programs are Designed To Do:

The LINE CHART plotting package consists (as does each package in this
Solutions Book) of two programs: a file creation/editing program and a
plotting program. The editing program prompts the user for inputs by
which data files that contain the information necessary to create plots
using the HP T4T0A plotter are created. The plot program translates
these data files into the appropriate HP-GL* commands to create plots
with the plotter. The programs are recorded on the included magnetic
cards under the file names "LEDIT" and "LPLOT" respectively.

The package allows the user to plot single-page, single- or multiple-line
charts. (The package should work with either the HP-IL option of the HP
THTOA plotter or with other interface options if the appropriate inter-
connect device is used.) The axes are not movable: the x-axis is located
at the bottom and the y-axis is at the extreme left side of the plot.

The axes may be labeled, as may the plot as a whole (with a "main title"
and "subtitle"), and the axes may be subdivided into numerically labeled
segments using labeled tic marks. The user may select between six line
types and two pen colors for use in plotting the line(s). Each line has
a legend by which it may be described.

The programs interface nicely with mass storage and display devices.

The programs work especially well with the HP 82163 Video Interface

if it is specified as the DISPLAY IS device. Printers are not supported
by the programs because of the nature of the plotter interface. The
plotter must be addresses as the PRINTER IS device and therefore no
other printer device may be accessed while running the programs.

* Hewlett-Packard Graphics Language - see your HP T4T0A Interfacing and
Programming Manual.




SAMPLE PROBLEM

The following example assumes that the user has loaded the edit and the

plot programs into memory under the file names "LEDIT" and "LPLOT" respec-
tively. The example also assumes that the file "LINEDATA" does not exist

in memory, that the HP 7U4T70A is on the HP-IL loop, that it has been assigned
a device specifier and has been specified as the printer device (via the
PRINTER IS command).

DISPLAY KEYSTROKES

run "ledit" [RTN]
Line Plot File Creation

The initial prompts are straight forward. We would like to
create a new plot file and will use the default data file
name "LINEDATA".

New, old file, quit (n/0/q)? n [RTN]
New data file name? LINEDATA [RTN]

Since the file is new, it is empty. We must supply values
for the plot's titles, and set the x- and y-scale values.
The titles used in this example are superfluous. The scale
used for both the x- and y-axes is the range 0 to 100 in
steps of 10.

Main title: Main Title [RTN]
Subtitle: Subtitle [RTN]

X axis title: X Axis [RTN]

Y axis title: Y Axis [RTN]

X min,max,inc.: 0,0,0 0,100,10 [RTN]
Y min,max,inec.: 0,0,0 0,100,10 [RTN]
Number of lines: 1 2 [RTN]

Once the number of lines is specified, descriptive legends,
line types and pen color must be chosen for each line. The
legend titles in the example are superfluous. We will
select line type 2 and default pen 1 (the left pen of the
HP T7470) for line one. For line two we will select line
type 7 and pen 2 (the right pen of the HP T470A).

Upper legend #1:
Lower legend #1:

Line type & pen #1: 1,1

Upper legend #2:
Lower legend #2:

Line type & pen #2: 1,1

Line 1 [RTN]

[RTN]

2 [RTN]

Line 2 [RTN]
(second line) [RTN]
7,2 [RTN]



SAMPLE PROBLEM

DISPLAY KEYSTROKES

Line
Line
Line
Line
Line

Line
Line
Line
Line
Line
Line

Each line must contain points to be plotted and these are
specified as xy coordinate pairs. Note that all of the
points specified must fall within the range 0 to 100 for
both x and y in accordance with the scales selected above.
Values outside this range would be rejected by the program.

1, # of points? 2 4 [RTN]

1, point 1: 0,0 [RTN]

1, point 2: 0,0 25,32 [RTN]
1, point 3: 0,0 50,19 [RTN]
1, point 4: 0,0 75,86 [RTN]
2, # of points? 2 5 [RTN]

2, point 1: 0,0 [RTN]

2, point 2: 0,0 15,25 [RTN]
2, point 3: 0,0 30,45 [RTN]
2, point 4: 0,0 63,37 [RTN]
2, point 5: 0,0 92,78 [RTN]

Once all of the points for all of the lines are specified,
the program cycles to permit either the creation of a new
file or the editing of an old file. In this case, we will
go back to modify the file just created. An existing file
may reside on a mass storage device, so the program asks
for the device specifier. No input for the device speci-
fier indicates that the file exists in HP-75 memory. The
file is found and its catalog information is displayed for
user verification. ("tt:tt dd/dd/dd"™ in the example rep-
resents the time and date display corresponding to the
file's creation time.)

New, old file, quit (n/0/q)? n o [RTN]
0ld data file name? LINEDATA [RTN]
Device specifier? [RTN]

LINEDATA B 1021 tt:tt dd/dd/dd

The user is asked whether or not the plot titles and
scales are to be edited. We answer "yes". The existing
values are redisplayed for editing. The value for the
main title is changed by typing the new title over the
old. Existing values are retained by pressing [RTN] as
they are displayed.




SAMPLE PROBLEM

DISPLAY KEYSTROKES

Edit titles & scale (y/n/q)? n y [RTN]

Main title: Main Title Fun and Games [RTN]
Subtitle: Subtitle [RTN]

X axis title: X Axis [RTN]

Y axis title: Y Axis [RTN]

X min,max,inec.: 0,100,10 [RTN]

Y min,max,inc.: 0,100,10 [RTN]

Since we may not want to change the legends, line types
and pens, the program prompts us. In this case we do: a
value for lower legend 1 is added. The other values are
retained by pressing [RTN].

Number of lines: 2 [RTN]

Edit legends (y/n/q)? n y [RTN]

Upper legend #1: Line 1 [RTN]

Lower legend #1: (first line) [RTN]
Line type & pen #1: 2,1 [RTN]

Upper legend #2: Line 2 [RTN]

Lower legend #2: (second line) [RTN]

Line type & pen #2: 7,2 [RTN]

We opt not to change the values of the points in the lines.

Edit points (y/n/q)? n

[RTN]

New,

The program recycles and we choose to quit.
old file, quit (n/0/q)? n q [RTN]

Having created a data file, we choose to plot the infor-
mation. The default file name is that of our file (since
we chose the default in the edit program) and it still
exists in memory. We are given a choice of plotting speeds:
fast, medium and slow. We choose fast. The program pro-
ceeds to generate the plot.

run "lplot"
Line Plot
Data file name? LINEDATA [RTN]
Device specifier? [RTN]

LINEDATA B 1036 tt:tt dd/dd/dd
Plot speed (f/m/s) ? s f [RTN]
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USER INSTRUCTIONS

CREATING A NEW FILE

DISPLAY KEYSTROKES

STEP

Line

STEP

New,

STEP

(NEW) 1:
run "ledit" [RTN]

Plot File Creation

This output identifies the program and will remain in the
display for the duration of the DELAY specified by the
user. If the HP 82163 Video Interface is used, this
display will appear at the top of the CRT and will remain
there for the duration of the program.

(NEW) 2:
old file, quit (n/0/q)? n n, o or q [RTN]

This prompt requests the type of file to be manipulated by
the program. The program is capable of creating a new plot
file or of modifying an existing plot file. The prompt also
gives the option of quitting the program without manipulating
a data file. If the latter option is selected, both the
HP-75's display and the specified DISPLAY IS device are
cleared.

The prompt will accept any input string of up to 4 characters.
Only the first character is used in the evaluation of the re-
sponse. Therefore, responses such as "new", "old" and "quit"
are acceptable. The strings may be entered in either upper
or lower case. Any invalid input (string too long, commas

or semicolons, first character not n, o or q) will generate
an error and cause the prompt to be repeated. Select "n" to
create a new file ("n" is the default, so just press [RTN]).

(NEW) 3:

New data file name? LINEDATA 8 character string [RTN]

This prompt requests the name of the data file to be created.
Any string of up to 8 characters, upper or lower case, will
be accepted. Strings longer than 8 characters or containing
commas, semicolons or quotation marks will generate an error
message and cause the prompt to be repeated. An invalid file
specifier will not be detected until the program tries to ac-
cess the file. At that time an error will be generated and
the prompt will be redisplayed.



USER INSTRUCTIONS

DISPLAY KEYSTROKES

The default file name "LINEDATA" will be displayed any time
the program is RUN or the program has cycled and "LINEDATA"
was the last file name used. Otherwise, the last file name
specified (even if it caused an error) will be displayed.
The default file name may be used by pressing [RTN] with no
input. The file name may be modified or replaced by
pressing the appropriate keys (the [CLR], [SHIFT][DEL],
[DEL], [I/R] and [BACK] keys are active at this time)
before pressing [RTN] to accept the input.

If a file of the same name exists in memory, the catalog
information of existing file will be displayed and the user
will be asked if the file is to be purged.

'filename' exists in memory,
purge (y/n)? n

An affirmative response will purge the file and continue
the program at step (NEW) 4. A negative response will
cycle the program to step (NEW) 2 of the User Instructions
without affecting the existing file. ("filename" in the
above example will be replaced by the actual file name.)

STEP (NEW) 4:
Main Title: up to 50 characters [RTN]

The program is asking for the main title of the plot. This
title may be any string of text, excluding commas, semicolons
and quotation marks, of up to 50 characters. Erroneous inputs
(containing commas, semicolons or quotation marks) will
generate an error and cause the prompt to be repeated. The
title will be plotted parallel to the x-axis along the top of
the graph. Pressing [RTN] with no input is acceptabel and will
cause no title to be plotted.

STEP (NEW) 5:
Subtitle: up to 50 characters [RTN]

The program is asking for the subtitle of the plot. This
may be any string of text, excluding commas, semicolons and
quotation marks, of up to 50 characters. Erroneous inputs
(containing commas, semicolons or quotation marks) will
generate an error and cause the prompt to be repeated. The
subtitle will be plotted parallel to the x-axis immediately
below the main title (or immediately below the place the



USER INSTRUCTIONS

DISPLAY KEYSTROKES

main title would be). Pressing [RTN] with no input is
acceptable and will cause no subtitle to be plotted.

STEP (NEW) 6:
X axis title: up to 50 characters [RTN]

The program is asking for the title of the x-axis for the
plot. This may be any string of text, excluding commas,
semicolons and quotation marks, of up to 50 characters.
Erroneous inputs (containing commas, semicolons or
quotation marks) will generate an error and cause the
prompt to be repeated. It will be plotted parallel to and
immediately below the x-axis. Pressing [RTN] with no input
is acceptable and will cause no title to be plotted.

STEP (NEW) T:
Y axis title: up to 50 characters [RTN]

The program is asking for the title of the y-axis for the
plot. This may be any string of text, excluding commas,
semicolons and quotation marks, of up to 50 characters.
Erroneous inputs (containing commas, semicolons or
quotation marks) will generate an error and cause the
prompt to be repeated. It will be plotted parallel to and
immediately to the left of the y-axis. Pressing [RTN] with
no input is acceptable and will cause no title to be
plotted.

STEP (NEW) 8:
X min,max,inc.: 0,0,0 3 numeric values [RTN]

This prompt requests the scaling of the x-axis and requires
three numeric inputs separated by commas. The first value
to be input is the leftmost x value to be plotted. It may
be negative or positive, integer or real. The second input
value is the rightmost x value to be plotted. It may be
negative or positive, integer or real. The values are most
commonly, but need not be, the smallest and largest x
values, respectively. The program will allow the leftmost
point on the x-axis (x-min) to be larger than the rightmost
point (x-max). A plot in which the x-axis ranges from 100
to -100 is therefore allowed. The only restriction on the
values of x-min and x-max is that they cannot be equal.
Invalid inputs will generate an error and cause the prompt
to be repeated.



USER INSTRUCTIONS

DISPLAY KEYSTROKES

The third input value is the x increment. This value
specifies the distance between subdivisions (tic marks) on
the axis. The input value is restricted by the values of
x-min and x-max. The magnitude of the increment must be
less than or equal to the distance between x-min and
Xx-max. An input of 0,100,101 is therefore not allowed.
The arithmetic sign of the increment must also agree with
direction of increment. If the value of x-max is greater
than that of x-min (an increase), the increment must be
positive. A valid example is -5,5,1. If the value of
x-min is greater than that of x-max (a decrease), the
increment must be negative. A valid example is 5,-5,-1.
The increment value cannot be zero.

All tics will be labeled with their x-coordinate. Tics
should be spaced wide enough that the labels do not
overlap.

STEP (NEW) 9:
Y min,max,ine.: 0,0,0 3 numeric values [RTN]

This prompt requests the scaling of the y-axis and requires
three numeric inputs separated by commas. The first value
to be input is the bottommost y value to be plotted. It
may be negative or positive, integer or real. The second
input value is the topmost y value to be plotted. It may
be negative or positive, integer or real. The values are
most commonly, but need not be, the smallest and largest y
values, respectively. The program will allow the
bottommost point on the y-axis (y-min) to be larger than
the topmost point (y-max). A plot in which the y-axis
ranges from 100 to -100 is therefore allowed. The only
restriction on the values of y-min and y-max is that they
cannot be equal. Invalid inputs will generate an error and
cause the prompt to be repeated.

The third input value is the y increment. This value
specifies the distance between subdivisions (tic marks) on
the axis. The input value is restricted by the values of
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DISPLAY KEYSTROKES

y-min and y-max. The magnitude of the increment must be
less than or equal to the distance between y-min and
y-max. An input of 0,100,101 is therefore not allowed.
The arithmetic sign of the increment must also agree with
direction of increment. If the value of y-max is greater
than that of y-min (an increase), the increment must be
positive. A valid example is -5,5,1. If the value of
y-min is greater than that of y-max (a decrease), the
increment must be negative. A valid example is 5,-5,-1.
The increment value cannot be zero.

All tics will be labeled with their y-coordinate. Ties
should be spaced wide enough that the labels do not
overlap.

STEP (NEW) 10:
Number of lines: 1 an integer [RTN]

The program is asking for the number of lines to be
plotted. Valid input is a single integer between 1 and 50.
All other inputs will generate an error and cause the
prompt to be repeated. The program can store up to 50
different lines, but the physical limitations of the plot
will not support this extreme. For example, more than 10
or 12 lines will cause crowding of the legends and with 2
pens and 7 line types only 14 distinct lines can be drawn.

STEP (NEW) 11:
Upper legend #1: up to 50 characters [RTN]

The program is asking for the first half of the descriptive
label for line 1. This may be any string of text,
excluding commas, semicolons and quotation marks, of up to
50 characters. It will be plotted parallel to and
immediately below the subtitle. Erroneous inputs
(containing commas, semicolons or quotation marks) will
generate an error and cause the prompt to be repeated.
Pressing [RTN] with no input is acceptable and will cause
no upper legend to be plotted. Note that to prevent
crowding, fewer than 50 characters should be used

based on the number of legends to be plotted.
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STEP

Lower legend #1:

STEP

Line

STEP

Line

(NEW) 12:

The program is asking for the second half of the
descriptive label for line 1. This may be any string of
text, excluding commas, semicolons and quotation marks, of
up to 50 characters. It will be plotted parallel to and
immediately below the upper legend. Erroneous inputs
(containing commas, semicolons or quotation marks) will
generate an error and cause the prompt to be repeated.
Pressing [RTN] with no input is acceptable and will cause
no lower legend to be plotted. Note that to prevent
crowding, fewer than 50 characters should be used

based on the number of legends to be plotted.

(NEW) 13:
type & pen #1: 1,1 2 integers [RTN]

The program is asking for the line type and pen number.
Valid line type values are integers between 1 and 7 while
valid pen numbers are 1 and 2. All other inputs will
generate an error and cause the prompt to be repeated. A
list of the line types can be found on page 6. Pen #1 is
the left-hand pen on the HP T4T0 plotter while pen #2 is
the right-hand pen.

Steps (NEW) 11 through 13 will be repeated for each line as
specified by step (NEW) 10.

(NEW) 14:
1, # of points? 2 integer [RTN]

The program is requesting the number of data points to be
used in plotting the line. Since a line consists of a
minimum of 2 points, this is the minimum and the default
input. The program will accept up to 50 points per line.
Any number of points, from 2 to 50 may be input. Any other
input will generate an error and the prompt will be
repeated. Once specified, the user must enter a value for
each point. Mismatching the number specified here and the
number of points actually entered will cause a variety of
undesirable results.

up to 50 characters [RTN]
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STEP (NEW) 15:

Line 1, point 1: 0,0 2 real numbers [RTN]

The program is asking for the x- and y-coordinates of the
first point to be plotted. Two real valued numbers must be
specified that are within the scales specified in User
Instruction steps (NEW) 8 and 9. Values outside these
ranges will generate an error and cause the prompt to be
repeated, as will non-numeric values and too few or too
many inputs.

This step will be repeated for each data point in the line
as specified in step (NEW) 14. Steps (NEW) 14 and 15 will
be repeated for each line as specified in step (NEW) 10.

When all of the points in all of the lines have been
specified, the program will cycle back to step (NEW) 2.
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EDITING AN EXISTING FILE

DISPLAY KEYSTROKES

STEP

Line

STEP

New,

STEP

0ld data file name? LINEDATA

(OLD) 1:
run "ledit" [RTN]

Plot File Creation

This output identifies the program and will remain in the
display for the duration of the DELAY specified by the user.
If the HP 82163 Video Interface is used, this display will
appear at the top of the CRT and will remain there for the
duration of the program.

(OLD) 2:
old file, quit (n/0/q)? n n, o or q [RTN]

This prompt requests the type of file to be manipulated by
the program. The program is capable of creating a new plot
file or of modifying an existing plot file. The prompt
also gives the option of quitting the program without
manipulating a data file. If the latter option is
selected, both the HP-75's display and the specified
DISPLAY IS device are cleared.

The prompt will accept any input string of up to 4
characters. Only the first character is used in the
evaluation of the response. Therefore, responses such as
"new", "old" and "quit" are acceptable. The strings may be
entered in either upper or lower case. Any invalid input
(string too long, commas or semicolons, first character not
n, o or q) wWill generate an error and cause the prompt to
be repeated. Select "o" to edit an existing file.

(oLD) 3:

This prompt requests the name of the data file to be
manipulated. Any string of up to 8 characters, upper or

8 character string [RTN]
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lower case, will be accepted. Strings longer than 8
characters or containing commas, semicolons or quotation
marks will generate an error message and cause the prompt
to be repeated. A string that represents an invalid file
specifier will not be detected until the program tries to
access the file. At that time an error will be generated
and the prompt will be redisplayed.

The default file name "LINEDATA" will be displayed any time
the program is RUN or if the program has cycled and
"LINEDATA" was the last file name used. Otherwise, the
last file name specified (even if it caused an error) will
be displayed. The default file name may be used by
pressing [RTN] with no input. The file name may be
modified or replaced by pressing the appropriate keys (the
[(CLR], [SHIFT][DEL], [DEL], [I/R] and [BACK] keys are
active at this time) before pressing [RTN] to accept the
input.

STEP (OLD) 4:
Device specifier? n:n & 2 characters [RTN]

Since the o0ld file may exist on some external mass storage
device and not in memory, the program asks for the device
specifier of the mass storage device. If no device
specifier is input, the file is assumed to exist in
memory. Device specifiers are of the form ":ab" where "a"
is any alphabetical character and "b" is any alphanumeric
character. The prompt will accept any input of up to 3
characters.

Any invalid input (string too long, commas, semicolons or
quotation marks, first character not ":") will generate an
error and cause the prompt to be repeated. An invalid
device specifier will not be detected until the program
tries to access the device. At such a time, an error will
be generated and control will be passed to step (OLD) 2.
There is an unavoidable hazard that exists if an invalid
device specifier is input or the file does not exist on the
specified device and does exist in memory. The program
will not detect the invalid device specifier or the
nonexistent external file until it has detected the
duplicate file name in memory. The catalog information of
the existing file will be displayed and the user will be
asked if the file is to be purged.
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'filename' exists in memory,
purge (y/n)? n

STEP

Edit

STEP

Main

An affirmative response will purge the memory file before
the program has verified the existence or nonexistence of
the external file. The user should therefore be relatively
certain that the file specifier inputs are accurate.
("filename" in the above example will be replaced by the
actual file name.) A response of "n" will cycle the program
to step (OLD) 2.

If the program has cycled and a device specifier has
previously been input, the last used device specifier will
be put into the display - even if it has caused an error.
This default may be modified or removed before pressing
[RTN] to accept the input.

(OLD) 5:
titles & scale (y/n/q)? n y, n or q [RTN]

Since the user may not desire to alter the values of the
titles or scales, the program gives you the choice of
skipping them or of quitting all together. If the latter
option is selected, both the HP-75's display and the
specified DISPLAY IS device are cleared. The prompt will
accept any input string of up to 4 characters. Only the
first character is used in the evaluation of the response.
Therefore, responses such as "yes", "no" and "quit" are
acceptable. The strings may be entered in either upper or
lower case. Any invalid input (string too long, commas or
semicolons, first character not y, n, or q) will generate an
error and cause the prompt to be repeated.

A response of "y" will cause the program to continue at
step (OLD) 6 while that of "n" will continue at step (OLD)
12.

(OLD) 6:

Title: old title up to 50 characters [RTN]

The program is asking for the main title of the plot. This
title may be any string of text, excluding commas,
semicolons and quotation marks, of up to 50 characters.
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Erroneous inputs (containing commas, semicolons or
quotation marks) will generate an error and cause the
prompt to be repeated. The title will be plotted parallel
to the x-axis along the top of the graph. Pressing [RTN]
with no input will accept the old title (represented by
"old subtitle" in the example above). The main title may
be omitted by clearing the input display.

STEP (OLD) 7:
Subtitle: old subtitle up to 50 characters [RTN]

The program is asking for the subtitle of the plot. This
may be any string of text, excluding commas, semicolons and
quotation marks, of up to 50 characters. Erroneous inputs
(containing commas, semicolons or quotation marks) will
generate an error and cause the prompt to be repeated. The
subtitle will be plotted parallel to the x-axis immediately
below the main title (or immediately below the place the
main title would be). Pressing [RTN] with no input will
accept the old subtitle (represented by "old subtitle" in
the example above). The subtitle may be omitted by
clearing the input display.

STEP (OLD) 8:
X axis title: old x-axis title up to 50 characters [RTN]

The program is asking for the title of the x-axis for the
plot. This may be any string of text, excluding commas,
semicolons and quotation marks, of up to 50 characters.
Erroneous inputs (containing commas, semicolons or
quotation marks) will generate an error and cause the
prompt to be repeated. It will be plotted parallel to and
immediately below the x-axis. Pressing [RTN] with no input
will accept the old title (represented by "old x-axis
title" in the example above). The title may be omitted by
clearing the input display.

STEP (OLD) 9:
Y axis title: old y-axis title up to 50 characters [RTN]
The program is asking for the title of the y-axis for the

plot. This may be any string of text, excluding commas,
semicolons and quotation marks, of up to 50 characters.
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Erroneous inputs (containing commas, semicolons or
quotation marks) will generate an error and cause the
prompt to be repeated. It will be plotted parallel to and
immediately to the left of the y-axis. Pressing [RTN] with
no input will accept the old title (represented by "old
y-axis title" in the example above). The title may be
omitted by clearing the input display.

STEP (OLD) 10:
X min,max,inc.: min,max,inc. 3 numeric values [RTN]

This prompt requests the scaling of the x-axis and requires
three numeric inputs separated by commas. The first value
to be input is the leftmost x value to be plotted. It may
be negative or positive, integer or real. The second input
value is the rightmost x value to be plotted. It may be
negative or positive, integer or real. The values are most
commonly, but need not be, the smallest and largest x
values, respectively. The program will allow the leftmost
point on the x-axis (x-min) to be larger than the rightmost
point (x-max). A plot in which the x-axis ranges from 100
to -100 is therefore allowed. The only restriction on the
values of x-min and x-max is that they cannot be equal.
Invalid inputs will generate an error and cause the prompt
to be repeated.

The third input value is the x increment. This value
specifies the distance between subdivisions (tic marks) on
the axis. The input value is restricted by the values of
x-min and x-max. The magnitude of the increment must be
less than or equal to the distance between x-min and
Xx-max. An input of 0,100,101 is therefore not allowed. The
arithmetic sign of the increment must also agree with
direction of increment. If the value of x-max is greater
than that of x-min (an increase), the increment must be
positive. A valid example is -5,5,1. If the value of
x-min is greater than that of x-max (a decrease), the
increment must be negative. A valid example is 5,-5,-1.
The increment cannot be zero.

All tics will be labeled with their x-coordinate. Tics
should be spaced wide enough that the labels do not
overlap.

Pressing [RTN] with no input will accept the existing
values (represented by "min,max,inc." in the example
above).
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STEP (OLD) 11:
Y min,max,inc.: min,max,inc. 3 numeric values [RTN]

This prompt requests the scaling of the y-axis and requires
three numeric inputs separated by commas. The first value
to be input is the bottommost y value to be plotted. It
may be negative or positive, integer or real. The second
input value is the topmost y value to be plotted. It may
be negative or positive, integer or real. The values are
most commonly, but need not be, the smallest and largest y
values, respectively. The program will allow the
bottommost point on the y-axis (y-min) to be larger than
the topmost point (y-max). A plot in which the y-axis
ranges from 100 to -100 is therefore allowed. The only
restriction on the values of y-min and y-max is that they
cannot be equal. Invalid inputs will generate an error and
cause the prompt to be repeated.

The third input value is the y increment. This value
specifies the distance between subdivisions (tic marks) on
the axis. The input value is restricted by the values of
y-min and y-max. The magnitude of the increment must be
less than or equal to the distance between y-min and
y-max. An input of 0,100,101 is therefore not allowed. The
arithmetic sign of the increment must also agree with
direction of increment. If the value of y-max is greater
than that of y-min (an increase), the increment must be
positive. A valid example is -5,5,1. If the value of
y-min is greater than that of y-max (a decrease), the
increment must be negative. A valid example is 5,-5,-1.
The increment cannot be zero.

All tics will be labeled with their y-coordinate. Tics
should be spaced wide enough that the labels do not
overlap.

Pressing [RTN] with no input will accept the existing
values (represented by "min,max,inc." in the example
above).

STEP (OLD) 12:
Number of lines: old # of lines an integer [RTN]
The program is asking for the number of lines to be

plotted. Valid input is a single integer between 1 and 50.
All other inputs will generate an error and cause the
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STEP

Edit

STEP

prompt to be repeated. The program can store up to 50

different lines, but the physical limitations of the plot
will not support this extreme. For example, more than 10
or 12 lines will cause crowding of the legends and with 2
pens and 7 line types only 14 distinct lines can be drawn.

Pressing [RTN] with no input will accept the existing
values (represented by "old # of lines" in the example
above).

(OLD) 13:
legends (y/n/q)? n y, n, or q [RTN]

Since the user may not desire to alter the values of the
legends, line types or pen, the program gives you the
choice of skipping them or of quitting all together. If
the latter option is selected, both the HP-75's display and
the specified DISPLAY IS device are cleared. The prompt
will accept any input string of up to 4 characters. Only
the first character is used in the evaluation of the
response. Therefore, responses such as "yes", "no" and
"quit" are acceptable. The strings may be entered in
either upper or lower case. Any invalid input (string too
long, commas or semicolons, first character not y, n, or q)
will generate an error and cause the prompt to be repeated.

Note that an increase in the number of lines in step (OLD) 12
will disallow this option and execution will continue with
step (OLD) 14.

A response of "y" will cause the program to continue at
step (OLD) 14 while that of "n" will continue at step (OLD) 17.

(OLD) 14:

Upper legend #1: old legend up to 50 characters [RTN]

The program is asking for the first half of the descriptive
label for line 1. This may be any string of text, excluding
commas, semicolons and quotation marks, of up to 50 characters.
It will be plotted parallel to and immediately below the sub-
title. Erroneous inputs (containing commas, semicolons or
quotation marks) will generate an error and cause the prompt
to be repeated. Pressing [RTN] with no input will accept the

current value (represented by "old legend" in the example above).

The legend may be omitted by clearing the input display. Note
that to prevent crowding, many fewer than 50 characters should
be used based on the number of legends to be plotted.
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(OLD) 15:
up to 50 characters [RTN]

The program is asking for the second half of the descriptive
label for line 1. This may be any string of text, excluding
commas, semicolons and quotation marks, of up to 50 characters.
It will be plotted parallel to and immediately below the upper
legend. Erroneous inputs (containing commas, semicolons or
quotation marks) will generate an error and cause the prompt
to be repeated. Pressing [RTN] with no input will accept the

current value (represented by "old legend" in the example above).

The legend may be omitted by clearing the input display. Note
that to prevent crowding, many fewer than 50 characters should
be used based on the number of legends to be plotted.

(OLD) 16:
type & pen #1: line, pen 2 integers [RTN]

The program is asking for the line type and pen number. Valid
line type values are integers between 1 and 7 while valid pen

numbers are 1 and 2. All other inputs will generate an error

and cause the prompt to be repeated. A list of the line types
can be found on page 6. Pen #1 is the left-hand pen on the

HP 7470 plotter while pen #2 is the right-hand pen. Pressing

[RTN] with no input will accept the current value (represented
by "line, pen" in the example above).

Steps (OLD) 14 through 16 will be repeated for each line as
specified by step (OLd) 12.

(OLD) 17:
points (y/n/q)? n y, n, or q [RTN]

Since the user may not desire to alter the values of the
points, the program gives you the choice of skipping them
or of quitting all together. If the latter option is
selected, both the HP-75's display and the specified
DISPLAY IS device are cleared. The prompt will accept any
input string of up to 4 characters. Only the first
character is used in the evaluation of the response.
Therefore, responses such as "yes", "no" and "quit" are
acceptable. The strings may be entered in either upper or

21
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lower case. Any invalid input (string too long, commas or
semicolons, first character not y, n, or q) will generate an
error and cause the prompt to be repeated.

Note that an increase in the number of lines in step (OLD)
12 will disallow this option and execution will continue
with step (OLD) 19.

A response of "y" will cause the program to continue at
step (OLD) 18 while that of "n" will continue at step (OLD)
2.

(OLD) 18:
line 1 (y/n/q)? n y, n, or q [RTN]

Since the user may not desire to alter the values of the
points in line 1, the program gives you the choice of
skipping them or of quitting all together. If the latter
option is selected, both the HP-75's display and the
specified DISPLAY IS device are cleared. The prompt will
accept any input string of up to 4 characters. Only the
first character is used in the evaluation of the response.
Therefore, responses such as "yes", "no" and "quit" are
acceptable. The strings may be entered in either upper or
lower case. Any invalid input (string too long, commas or
semicolons, first character not y, n, or q) will generate an
error and cause the prompt to be repeated.

Note that an increase in the number of lines in step (OLD)
12 will disallow this option and execution will continue
with step (OLD) 19.

A response of "y" will cause the program to continue at
step (OLD) 19 while that of "n" will continue at step (OLD)
2.

(OLD) 19:
1, # of points? old number integer [RTN]

The program is requesting the number of data points to be
used in plotting the line. Since a line consists of a
minimum of 2 points, this is the minimum and the default
input. The program will accept up to 50 points per line.
Any number of points, from 2 to 50 may be input. Any other
input will generate an error and the prompt will be
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repeated. Once specified, the user must enter a value for
each point. Mismatching the number specified here and the
number of points actually entered will cause a variety of
undesirable results. Pressing [RTN] with no input will
accept the current value.

(OLD) 20:
1, point 1: x, y 2 real numbers [RTN]

The program is asking for the x- and y-coordinates of the
first point to be plotted. Two real valued numbers must be
specified that are within the scales specified in User
Instruction steps (OLD) 10 and 11. Values outside these
ranges will generate an error and cause the prompt to be
repeated, as will non-numeric values and too few or too
many inputs. Pressing [RTN] with no input will accept the
current values (represented by "x, y" in the example
above).

This step will be repeated for each data point in the line
as specified in step (OLD) 19. Steps (OLD) 19 and 20 will
be repeated for each line as specified in step (OLD) 12.

When all of the points in all of the lines have been
specified, the program will cycle back to step (OLD) 2.
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STEP (PLOT) 1:
run "lplot" [RTN]

Line Plot

This output identifies the program and will remain in the
display for the duration of the DELAY specified by the
user. If the HP 82163 Video Interface is used, this
display will appear at the top of the CRT and will remain
there for the duration of the program.

STEP (PLOT) 2:
Data file name? LINEDATA 8 character string [RTN]

This prompt requests the name of the data file to be
manipulated. Any string of up to 8 characters, upper or
lower case, will be accepted. Strings longer than 8§
characters or containing commas, semicolons or quotation
marks will generate an error message and cause the prompt
to be repeated. A string that represents an invalid file
specifier will not be detected until the program tries to
access the file. At that time an error will be generated
and the prompt will be redisplayed.

The default file name "LINEDATA" will be displayed any time
the program is RUN or if the program has cycled and
"LINEDATA" was the last file name used. Otherwise, the
last file name specified (even if it caused an error) will
be displayed. The default file name may be used by
pressing [RTN] with no input. The file name may be
modified or replaced by pressing the appropriate keys (the
[CLR], [SHIFTI][DEL], [DEL], [I/R] and [BACK] keys are
active at this time) before pressing [RTN] to accept the
input. No input indicates that you want to quit the
program. If the input display is empty when you press
[RTN], the display(s) are cleared and the program ends.
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STEP (PLOT) 3:
Device specifier? ":n & 2 characters [RTN]

Since the file may exist on some external mass storage
device and not in memory, the program asks for the device
specifier of the mass storage device. If no device
specifier is input, the file is assumed to exist in
memory. Device specifiers are of the form ":ab" where "a"
is any alphabetical character and "b" is any alphanumeric
character. The prompt will accept any input of up to 3
characters.

Any invalid input (string too long, commas, semicolons or
quotation marks, first character not ":") will generate an
error and cause the prompt to be repeated. An invalid
device specifier will not be detected until the program
tries to access the device. At such a time, an error will
be generated and control will be passed to step (PLOT) 2.
There is an unavoidable hazard that exists if an invalid
device specifier is input or the file does not exist on the
specified device and does exist in memory. The program
will not detect the invalid device specifier or the
nonexistent external file until it has detected the
duplicate file name in memory. The catalog information of
the existing file will be displayed and the user will be
asked if the file is to be purged.

'filename' exists in memory,
purge (y/n)? n

An affirmative response will purge the memory file before
the program has verified the existence or nonexistence of
the external file. The user should therefore be relatively
certain that the file specifier inputs are accurate.
("filename" in the above example will be replaced by the
actual file name.) A response of "n" will cycle the program
to step (OLD) 2.

If the program has cycled and a device specifier has
previously been input, the last used device specifier will
be put into the display - even if it has caused an error.
This default may be modified or removed before pressing
[RTN] to accept the input.
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STEP (PLOT) 4:
Plot Speed (f/m/s)? s f, m or s [RTN]

The program is asking whether it should plot fast, medium or
slow. The selection is mostly user preference, but a slow
speed may be required to prevent pen skipping on such things
as slides for overhead projectors. Only "f", "m" and "s" are
allowed inputs. All other inputs will generate an error and
cause the prompt to be repeated.

The program continues from here to generate the plot. When
finished, execution will continue at step (PLOT) 2.
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ERROR MESSAGES

Number

Message

Description

16

33

34

y2

43

uy

51

57

62

63

& 58

Not enough memory.

Data type.

No data.

String too long.

Numeric input.

Too many inputs.

PRINT # to runfile.

I/0 error.

File not found.

Invalid filespec.

Not enough memory exists
in order to create or
expand the data file.

The information read from
the data file is not of
the correct type.

The program tried to read
from the data file at a
location in which no data
is stored.

The text the user has
input is longer than that
allowed by the prompt.

The user entered text in
response to a numeric
prompt.

Either too many numeric

inputs were specified or
commas or semicolons were
entered in a text string.

The plot file specified is
actually the current
program file.

An error occurred when
trying to access the HP-IL
interface.

The specified data file
was not found either in
memory or on the specified
mass storage device.

Reported only by the plot
program: the file name or
device specifier is not
legal.
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Message

Description

Number
63 - 68
92 - 97
98

99

nn

File error.

Mass storage error.

Not a plot file.

Invalid parameter.

Unable to run.

An error occurred when
trying to access the data
file.

The mass storage device
has malfunctioned.

The data file specified is
not recognized as being a
plot file.

The value input is not in
the range required by the
prompt.

This is the default
message when an error
occurs that is not one of
those listed above. The
error number is reported
so that the associated
HP-T75 error message can be
determined.
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Length in bytes:

LEDIT = 5183
LPLOT = 4440

Variables:
the edit program

A$[ 4] the user's response to yes/no/quit and
new/old/quit questions.

B$[(50] contains the currently accessed title
information.

C$[501] contains the lower legend text.

D$[3] the device specifier.

E$[20] the error message.

F$[8] the file name.

E an integer variable containing the current
error number.

I an integer variable used as an index in
several instances.

L an integer variable containing the number of
lines to be plotted.

LO an integer variable containing the line type.

N an integer variable used as a flag to
indicate whether or not the file is new.
1 = new, 0 = old.

0 an integer variable that contains the
previous number of lines.

P an integer variable containing the pen
number.

S an integer variable containing the number of

points to be plotted.

29
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S0

X(50,2)

X0

X1

X2

an integer variable containing the old number of
points to be plotted.

a real array containing the data points for the
line.

a real variable containing either the value of
X-min or y-min.

a real variable containing either the value of
X-max or y-max.

a real variable containing the value of either
the x- or y-increment.

the plot program

As(u]

B$[50]

D$([3]
E$[20]
F$[8]

E

F1

the user's response to yes/no/quit and
new/old/quit questions.

contains the currently accessed title
information.

the device specifier.
the error message.
the file name.

an integer variable containing the current
error number,

a real variable that contains the multiplication
factor used to convert the x-axis scale to
absolute plotter units.

a real variable that contains the multiplication
factor used to convert the y-axis scale to
absolute plotter units.

an integer variable used as an index in several
instances.
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Lo

P1

X0

X1

X2

YO

Y1

Y2

an integer variable used as an
instances.

an integer variable containing

points

to be plotted.

an integer variable containing
to be plotted.

an integer variable containing

an integer variable containing

an integer variable containing
plotting offset in characters.

an integer variable containing

a real
of the

a real

a real

a real

variable containing
current point.

variable containing
variable containing

variable containing

X-increment.

a real
of the

a real
y-min.

a real

a real

variable containing
current point.

variable containing

variable containing

variable containing

y-increment.

the

the

the

the

the

index in several

the number of

the number of lines

the line type.
the pen number.

the containing the

the plot speed.

x-coordinate

value of x-min.
value of x-max.

value of the

y-coordinate

either the value of

the

the

value of y-max.

value of the

Functions: (only the plot program contains user defined functions)

FNL (H,X,Y,P$,P,S$[50]1,R1,R2)

This function generates all of the labels used in the plot. The
parameter H specifies the relative size of the characters. X and Y
are the coordinates of the label in absolute plotter units. P$ is
either "C", "L", or "R" indicating whether the label is to be
centered, left justified or right justified with respect to the
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coordinates. P is the offset in character heights of the label from
the coordinates. S$ is the text to be plotted. R1 and R2 are the
rise and run of the label (i.e., the angle between R1 and R2 is the
slope on which the label is plotted).

FNM (X,Y)

This function moves the pen (in the up position) to the absolute
plotter coordinates specified by X and Y.

FND (X,Y)

This function puts the pen down and draws a line to the absolute
plotter coordinates specified by X and Y.

All of the above function return 1 if an error was generated and 0
if they terminate normally.

Data

files:
A plot data file is organized as follows:

Line 1 = contains the character "1" used to identify the file as a
line plot file.

Line 2 = contains the main title text.
Line 3 = contains the subtitle text.

Line 4 = contains the x-axis title text.
Line 5 = contains the y-axis title text.
Line 6 = contains the x-axis scale values.

Line 7 contains the y-axis scale values.

Lines 9 through 8 + the number of lines - each line contains the
legend text, line type and pen number for the corresponding plot
line.

Lines 51 through 50 + the number of lines - each line contains the
number of points to be plotted in the corresponding line.

Lines 100 through 100 * the number of lines - the 100 element

array representing the xy pairs for each line is stored beginning on
each of these lines. The arrays will always take up more than one
line, so several lines immediately following each of these lines
(1ine numbers incremented by 1) may contain portions of the array.



PROGRAM LISTING

i

P laimne plot file creation program
FOHP-TEC Graphics Solutions Book
{
i

40

ST

A0 DATA "Main title","Subtitle", "X aui Data for title loop

s title”,"Y anis title

FO ODISF CHR$(27)%"ElLine Flot File Crea Identify program, clear DISPLAY

tion" IS device

B0 OFTION BASE 3 Option base used by X(50,2)

0 DIM A%C43,B$IS0T, 005807, D01, ESD20 String variables

1., F408]
100 INTEGER E,I,L,LO,N,Q0,F, 5,50 Integer variables

110 REAL X{50, 2, X0, X1, X2 Real variables

120 Fé="1_INEDATAY & De=n Initialize file name, device spec
150!

140 ' file query routine

&0

160 GOSUR 1920 @ GOSUR 14670 ' Clear di

splay, set error trap.

170 INFUT "New, old file, guit (n/o/q)

A AR A: 2

180 ON FOS(NOR" ,UFRCSAST1, 1D +1 GOT Determine selected routine

0 150,190,190, 1940 based on input from line 170
1920 1!

BO0 IF UPRCS (A%01, 11 ="N" THEN N=1 ELS Set new file flag

E M=

210 ON ERROR GOSUR 1720 @ GOTO 220 Set error trap for file name input

220 IF N THEN DISF "New";ELSE DISF "0l

d"s

230 INFUT " data file name? ",F#$;F%

240 ON ERROR GOSUR 1770 @ GOTO 250 Set. error trap for device spec input

250 IF NOT N THEWN INFUT "Device specif

ier? ",D$;De ELSE 280

DHO IF DE="" THEN 350 If memory resident file, skip tests

270 IF FOS(D$,":")#1 THEN E=63 & GOSUR Test for a bad device specifier
1750 @ GOTO 250

280 E=0 @ ON ERROR E=ERRN

290 IF N THEN CAT F$ ELSE COFY D$ TO F

%

00 OFF ERROR

J10 IF NOAND NOT E THEN GOSUR 1590 ' D

uplicate file

F20 IF N THEN 370 If new file, skip nonexistent error

3EO OIF E#64 AND E THEN GOSUR 1750 & GO If not duplicate file, report error

TO 130 ' If not duplicate file error.

340 IF E THEN GOSUR 1S90 @ GOTO 280 If duplicate file, prompt to purge

250 GOSUR 1670 ! Set error trap.

360 CAT F4$ Display copied file information

270 GOSUR 1670 ! Set error trap.

I80 ASSIGN # 1 TO F%,BASIC Create and/or address data file

290 IF N THEN PRINT # 1 3 "1° @ GOTO 4 If new file, store line plot

40 ident, skip ident segment

February 1983
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400 READ # 1 5 A%
410 IF ASE" 1" THER E=%8 & GOSUR
GOTO 150

1750 ®

' Frompt for titles

i

TF MO THERN 500

O ERROR GOSUER 17320 & GOTO
470 GUSUR 1920 Y Dlear display
480 TNFUT "Edit titles % scale
EY A

450 O FOS
0 47, 500, 7 .
SO0 BGOSR 1 WEC
ore prompt data,
TO 5

1&70 !

470

{v/nm/so

aplav, re
0 FOR
GEOSLIE
TF O RNOT M

toerror tra [

LAl #0118 Be Rl

THERM

FEAD O
Ol ERROR SLIE
DIGF CHy & INFUT "
GOSLIE 1470 ' Set error
FRINT # 1,1 & B

REXT T

EGONTN S5A0

R 5 kS
trap.

oFrompt for o scaling

: FOR T=& TO 7

40 TF NOT N THERN READ # 1,7 5 XO,X1,%
EOELSE X0, X1, ¥i2=0
OR ERROR IE:
I=6& THERM DI&GF

)
B 17RO @ GOTO
XU ELSE

HAD TF

-
y

H70 THFUT " min,max,inc. s ", 8TRS{
JUEROSTRS (1L, "REBTRS (X2 3 X0, X1, X2
AR TF SENIXEZ) #HEEN (X1 -X0)  THEN E
GOSUR 1750 & GOTD &60

AP0 TF ARS (L) =ARS (X1 -X0) DR XO=X1 0OR
MNOT X2 THERMN E=99 & GOSUER 1750 @ GOTO &
A0

TOOo GOSUR 1470
FRIMT # 1,1 3
MEXT I

i

Set error
KO, X1, X3

troap.

VRPrompt for # oof lines

i

GOGLR 1220 Y Clear displav.
IF MOT N OTHEN READ # 1,8 5 L ELSE
780 D=l

T 0N ERROR GOSUER 1730 @ GOTO 760

Verify that file is plot file

If new file, skip edit option
Set error trap for error query

Determine routine to branch to
based on input from step 4808

Loop to read titles
If not new file, read old values

Read prompt string
Set error trap for title input

Set fatal error trap
Store title

Loop to read scales
If not new file, read/initialize

Set error trap for scale input
First pass is x scale, second is y

If increment not right direction,
report error

If increment larger than scale or
=0 of min = max then report error

Set fatal error trap
Store the scales values

If not new file, read number of
lines, else number of lines = 1
Store old number of lines

Set error trap
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PROGRAM LISTING

BOG IMFUT "Mumber of lines: ",8TR& (L)
L.
810 IF L1 OR LS50 THEN E=99 & GOSUR 1

TLO @ GEOTO 7O

GOSUR 1470 ! Set error trap
FRINT # 1,8 3§ L

B850 Y Dlear old data.

BEC FOR I=L+1 TO 0

870 GOSUR 18670 ' Set error trap.

BEO FRINT # 1,I+8 & FPRINT # 1, I+50

890 J=0 & ON ERROR GOTO 930

OO0 RESTORE # 1, I1%100+J @ PRINT # 1,1x%
100+

210 J=J+1

R0 GOTO Q00

QEO NEXT 1

240 !

50 ' Prompt for legends, line tvpe, p
en

P& !

970 IF L0 OR N THEN 1020

980 ON ERROR GOSUE 1730 @ GOTO 990

990 GOSUR 1920 ' Clear display.

1000 INFUT "Edit legends (y/n/q)7 ","n
"e A

1010 ON FOS ("YNQ",UFRC$ (A$01,11))+1 GO
TD 990, 1020, 1150, 1960
1020 FOR I=1 TO L

1070 GDSUR 1920 & GOSUR

1670 ' Clear d

isplay, set error trap.
1040 IF NOT N AND I<=0 THEN READ # 1,1
+8 3 B$,C%,L0,F ELSE B$,Ce="" @ LO,P=]

1050 ON ERROR GOSUR 1730 @ GOTO 1060
1060 DISF "Upper legend #"4STR$(I); ®
INFUT ": ",B%:B%

1070 ON ERROR GOSUER 1730 & GOTO 1080
1080 DISF "Lower legend #"%STR$(I); @
INFUT ": ",Ce:;C%®

1090 DISF "Line type & pen #"%S5TR$ (1)
® INPUT ": ",STR®(LO)&", "SS5TRS (F) ;L.0,

FI

1100 IF LO<1 OR LOX7 OR P<1 OR F>2 THE

N E=99 @ GOSUR 1730 @ GOTO 1090

1110 PRINT # 1,I+8 ; B$,C$,L0,F

1120 NEXT I

1130 !
1140 !
1150 !
1160 IF .0 OR N THEN 1210

1170 ON ERROR GOSUR 1720 @ GOTO

Frompt for data points

1180

If number of lines is out of range,
report error
Set fatal error trap

Loop to clear unnecessary line data
Set fatal error trap

Clear legends/data points for
unused lines

Clear unused data points

If new file/lines skip cond edit
Set error trap for edit prompt

Determine routine to branch to
based on input from line 1000
Loop for line legend input

If old data, read it, else
initialize values
Set error trap for upper legend

Set error trap for lower legend

If line type or pen out of range,
report error
Store values

If new lines, skip conditional edit
Set error trap for edit prompt
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PROGRAM LISTING

11RO GOS0
11920 INFLIT
PAE:

13”0

™

Ol ear
it opodn

i spl &v.
syt

1

”E,.m (\ ) ”{ Ilr.l

HN P TYRE, HFFG#*HBTi 1dri+1 GO

MOTHER
G lm 17 ARG

1&H70 VY Diesr o
@1

RENATN

IlH T THEMN READ # 1.1

ORGSR 1730 8

H0OT0

DIHF “I ine U fRe Ty, # of poin

THR® (%)
O THEN E

boSet
2 # 1, T+50 3
FF\HJ[ H J_,l*li
1TA70 TF NOT M ARMD T
1., I* TOO W READ # 1
ifﬂo FOR J=1 TO 50

e o trap.,
TF N OR T =0

1 ﬁ FOR JI=1 T0 &
1400 T FPRUH MRS
lJ1H DT """ "Lirne "

2 1 GOTO 1410
yTF\‘b i1 ) Y, point MEG

e M BTHE
DI I
1 THE N
] Yy KO R

'I AN

|',,||§‘

MELTHE

1450

Y (I,10 X1 THEN E=
B GEOTO 1410 ELSE 1460
OR X(J, 102Xl THEN E=
EHOTO 1410

BOGOSUR 1750 @
14460 IF YOyl THEN 1480

1470 IF X 4T, YO DR X GT, 2 =YL THEN E=

P ® GOSUR J/ 500 @ GBOTO 1410 ELSE 1490
14830 ITF X{J,2)=¥0 0OR X 0T, 2 4Y1 THEN E=

99 © GOSUER 1750 @ G0TO 1410

1490 ITF NOT MOD T, 107 THEN GOSUR
1500 MEXT J

1510 FOR J=5+1 T
® NEXT J

1920

SO X, 1), X 0T, 2)=0

Determine routine to branch to
based on input from line 1100
Read x-axis scale

Read y-axis scale

Loop for line data input
If new lines, skip conditional edit
Set error trap for edit prompt

Determine routine to branch to
based on input from line 1280

If exists, read old number of points

Store old number of points, set
error trap for points input

If number of points is out of range,
report error

Set fatal error trap

Store number of points, or
initialize file for their storage

If points exist, read and skip array
initialization routine

Clear array

Loop for data point input

1430-1480: test to see if data point
falls between scale minimum and
maximum

If display is nearly full, clear it

Clear unused points




PROGRAM LISTING

PTa7o 0 Het error trap.

CHTORE # 1, Ix100 @ PRINT # 1 3 X

MNEXT I

AESTEN # 1 TO %

GOTO 150 V) Back to the beginning.
i

PFrompt to purge duplicate file
i

TF MOT K OTHER AT F#

OM ERROR G RO GOTO 1630

S0 DIsE TR & T LT MEMCTY .
B ODISH " purge (v/no CON V1 L
n's A%

143
0 1&
1640

1 i

T

"oy,
i

O POSCURY Y, UPRCS (A%, 10 y+1 GOT

Dy LEGD, 1440
F %

GOTO 1730 Y Eecape the subro

1480V Set error trap.

1690 ON ERROR GOSLE 1730 @ GOTO 150
1700 RETURN

et

oerror detection

1

1740 E=ERRN

1750 !

1770 IF E=16&6 THEN E$="Ncot encuah memor
i?ﬂ@ TF THEN E$= "
1790 IF THERMN E$="MNo data.
1800 IF E=42 THEN E#$="String too long.
1810 IF E=47 THEN E$="Numeric inpuat, "

1820 IF E=44 THEN E$="Too many inputs.
1830 IF E=51 THEN E$="FRINT # to runfi
leas ™

1840 IF E=57 0OR E=58 THEN E$="1/0 erro
r_nll

18%0 IF E=462 THEN E#$="File not found."”
1860 IF EX62 AND E<69 THEM E$="File er
ror. "

1870 IF EX>91 AND E<928 THEN E$="Mass st
orage error., "

1880 IF E=98 THEN E$="Not a plot file.

1890 IF E=99 THEN E$="Invalid paramete

1
-
o

"Data twvpe.
1"

Set fatal error trap
Store data point array

Close file

Display duplicate file catalog
Set error trap for file purge prompt

Determine which routine to branch to
based on input from line 1620
Purge duplicate memory file

Don't accumulate return address on
return stack if its not to be used

Set fatal error trap
Report error and restart program

Error report routine

37
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PROGRAM LISTING

1900 BEEF 1000 @ DISF "Error "SBTRS$ (ED
LU, URES & WaIT 2

1910 RETURRN

1920 1

1950 'V Clear display

1940 DISF CHR$ (Z27) LU ROHRS (O) RUHR$ (02
LCHR$ (278" J "y

1950 RETURN

1960 !

19270 'V End program

1980 DIBF CHR$ (27) & "EYECHRS (278" H"
1990 ASSIGN # 1 TO %

2000 END

Clear ext display from second line

Clear display(s) and close data file




PROGRAM LISTING

100
110
1320
1A
140G
150
160
{H/
170

180

120

Uy "
50
T60
E70
380
390
400
410
put
4320
30

440

63 1 GOSUR

450

i
Vlline plot program

VOHP-7S Graphics Solutions Book
Vo February 1983

{

DISF CHR$(27:%"Eline Flot®
OFTION BASE 1

i
DIM ASCET,BSLS0T, DHL3], E40200,F608]
INTEGER E, I, J. K, L. LO,F, P15
FEAL FLoFL, X, X0, X1, X2, Y, YO, ¥Y1,Y:
Fe="_ITNEDATA" & DH=""
i
DEF FNL(H, X, Y,F$,F,8%[501,R1,R2) !
bel

FNL=0 & ON ERROR FRL=1

FRINT "FU;SRULSTRS (HX, 24) %", "L8TRS
DY Ry

FRINT "DIYSSTRS (R1) %", "S8TRS (R2) 8"
Fl=-LEN(5%)

IF P$="R" THEN Fl=-—F1

IF P$="0C" THEN Fil=F1/2

FRINT "FAYSSTRS (X) %", "aSTRS (Y) %"

FRINT "CPU%STR$ (F1) 8", "S8TRS (F) %"y
FRINT "LE"%S$%CHRS (3)
END DEF

DEF FNM({X,Y) ! Move
FNM=0 & ON ERROR FNM=1

FRINT "PU"&STRS (X)) 8", "&ETR&E(YI &3 "
END DEF
|

DEF FND(X,Y) ! Draw
FND=0O ® ON ERROR FND=1
STANDRY ON

FRINT "FPD"&8TR$ {(X)&", "LB8TR& (Y &3 F
STANDRY OFF

END DEF

1

GOSUR 1660 ' Clear display

S5O0SUR 1630 ! Set error trap.

INFUT "Data file name? ",Fé$;F%

IF F&="" THEN 1690 ! Quit on no in
ON ERROR GOSUR 1490 @ GOTO 430
INPUT "Device specifier? ",D&;D$
IF D&#"" AND POS(D$,":")#1 THEN E=
1510 @ GOTO 4350
E=0 ® ON ERROR E=ERRN

Identifies program and clears
HP82183A specified as DISPLAY IS
device (via control E)

Allocates string variables
Allocates integer variables
Allocates the real variables
Initialize file name and device
specifier

Label function

No error: return 0; error: return 1
Send to plotter: pen up, set
relative character dimensions

Send to plotter: set label direction

180-200: determine label offset from
coordinates in characters

Plotter: absolute coordinates X,Y
Send to plotter: offset from
coordinates in character spacing
Send to plotter: plot text string

Move function

No error: return 0; error: return 1
Send to plotter: pen up, move to
absolute coordinates X,Y

Draw function

No error: return 0; error: return 1
HP-IL timeout off for long lines
Send to plotter: pen down, move to
absolute coordinates X,Y, pen up
Restore timeout trap

If no file name, quit program

Set error trap for device specifier
input
Test for invalid device specifier

39
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PROGRAM LISTING

TF DH="0 THEMNM CaT F$ ELSE COFY D

470 OFF ERROR
480 TF DH="" AND E THEN GOSUR 1510 @ &
aTe ERO

450 TF DE="" OR NOT E THER 56&60
500 IF E#é&4 THEM GOSUE 1510
VTE e duplicat i

E80

GOT
MRS exists in o memory,
purge Oy Amy e O TRFPLT e,

FOSCUNY Y UFRCS (s, Ly GOTO 5
540

S C

T 450 ' Retrwv
AR L t
sOH 1L TO
# 1 5 A%
LY THER BE=9E & GOLHUE 1510 ®

Sl GUOSUR 1660 !
20 THNFUT “Flot

H

NOT FOS CFRSY , UFRCS (A8
39 W GOSUE 1510 @ 05
UFRCE (ASE L, | 1) = Es
1 &b
yOTE URRCS (AS0 1. 11 ="M THEN S=1% EL

VT ERETRS (D) RGRL s

trame oraph.

D0, TATR, I, L, RE, 1,
0y THEN GOSUR 14920 @ GOTO 370

ER AR B 146320 ' Det errvor trap.

) READ # 1 3 B%

. TF FNL (3,7, 5600, 7
Gy THEN GOSUER 1490 @
740 TF FRM (1300, 750)
GEOTO E70

e S BE, T,

1490 ®
7HO V3
B OBOTO E70
760 IF FND (9900, 6150) THEN GDSUR 1490
B BOTO E7C
77O IR F
30TO 370
1F

THEN GDSUR 1490

LRG0, 750 THEN GOSUER 1490 @

1&E0 1V Set error trap.

Test for file existence or attempt
to copy

If memory file specified and not in
memory, report error

If memory file, skip error routine
If error other than dup file,
report error

Display duplicate file catalog, set
error trap for purge prompt

Determine routine to branch to based
on input from line 520
Purge memory file

Set fatal error trap

Assign channel to data file

Read (supposed) file identifier
If file is not line plot file,
report error and restart program

If not valid plot speed input,
report error
640-650: determine plot speed

Send to plotter: initialize, plot
absolute, select velocity, select
pen 1

Read main title

Plot main title

Set fatal error trap
Read subtitle
Plot subtitle

T40-780: frame plot

Reset fatal error trap
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PROGRAM LISTING

8O0 READ #
810 TF FRIL

S0, T, - B, O, 1)
mTO

Coerror tra [

KO, XL, XE YO, YL, Y5

BRO Y Flot X-tics 3 tic labels.
B0 F=0&8007/06R5 (X 48
SO0 FOR T=13500 TO 9900 %

G100 IF FNMIT, 750 THERN GOSUR
mBTO

20 PRINT "XTY

ERGOTF FRL 5L, 750, "0, 1, BTHE (XO+X2X]
1,0 THERN GOSUR 1510 & GOTOD 370

EEAS N ECNE

P50 NEXT I

G0

() W,

PTO0 Flot Y-tics & tic labels.
YEO GOEUR 1630 ' Set error trap.
G0 Fl=5400/ARS(Y1-Y0) & J=0
1000 FOR I=75%0 TO &150 STE ARG YR
1010 IF FRMO1EOG, Ty THEN GOSUR 1510 ®
HBOTD EZ70

FRINT "yT"

LI S S T G oLty = 25, 8TR$ (YO+
Jr, 1,00 THEN GUSUR 1510 @ GOTO 270
NEAE

NEXT I

1

a0V Flot legends & lines.

1080 GOSUR 1630 ' SHet error trap.
1090 READ # 1 3 L.

1100 FOR T=1 TO L.

1 )

200

eror tra [

1 ) AD # 1 3 B%
1140 FRINT "SPL3LTs"

IS0 TF FNL (2. 6, 1300+ TX (BAOON (L+1)) . 68
DO, "CY, 0, BE, 1,00 THEN GOSUR 1490 & GOT
0 E70

1 OGNSR 1630 Y Set error trap.

1170 READ # 1 3 B$,L.0,F

1180 IF FNL (2.6, 1 300+1% (84500 (L+1)), 68
M1, BE, 1,00 THEN GOSUR 1490 @ 50

Read x-axis title
Plot x-axis title

Reset fatal error trap
Read y-axis title
Plot y-axis ttile

Reset fatal error trap
Read x- and y-scale values

Scale factor/label value counter
Loop to plot and label x-tiecs
Move to tic location

Send to plotter: plot x-tiec
Label tiec

Increment label value counter

Reset fatal error trap

Scale factor/label value counter
Loop to plot and label y-tiecs
Move to tic location

Send to plotter: plot y-tiec
Label tic

Increment label value counter

Reset fatal error trap

Read # of lines

Loop to plot lines and line legends
Reset fatal error trap

Read upper legend
Pen 1, solid line
Plot upper legend

Reset error trap
Lower legend, line type, pen value
Plot lower legend

Plotter: select line type and pen
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PROGRAM LISTING

17200 TF FRNMOLOO0+HTE (B600N (L+1) ), 6400
THEN GOSUE 1490 ® GOTD 370

1210 1F FRND{1600+1 % (BHOON (L+1)) , 54007
THEN GOSUR 1490 & GOTO 270

1220 1

Y BGOSR 1670 1 Set error trap.

1240 READ # 1,I+50 3 K

1250 READ # 1,I1%x100 3 X,Y

1260 IF XO0xX1 THEN 1300

1270 IF YOUY1 THEN 1290

1280 IF FNMABRS (XO~X) ¥kF+1300, 61 50-ARE (
Y1-Y)¥F1) THEN GOSUR 1490 & GOTO 3270 E
LBE 1340

290 IF FNM(ARS (XO-X) XF+ 1200, 750+ARS (Y
O-YI XF 1) THEN GOSUR 1490 & GOTO 370 EL
SE 1340

1200 IF YOIY1L THEN 1320

1310 IF FNM{9F00-ARBRS (X1-X) ¥F, &6150-ARS (
Y1-Y)%F1) THEN GOSUR 1490 @ GOTO 370 E
LSE 17340

1220 IF FNMA(9900-ARS (X1-X) ¥F, 7S50+ARS (Y
O-Y)¥F1) THEN GOSUR 1490 & GOTO 370 EL
SE 1340

1320 !

1240 FOR J=1 TO kE-~1

1350 GOSUR 1670 ' Set error trap.

17260 READ # 1 3 X,Y

1270 IF XOxX1 THEN 1410

17280 IF YO4¥Y1l THEN 1400

17290 IF FND (ABRS (XO-X) ¥F+ 13200, 6150-ARS (
Y1-Y)%¥F1) THEN GOSUR 1490 & GOTO 270 E
LLSE 1440

1400 IF FRND(ABRS (XO-X) ¥F+ 13200, 7S0+ARS (Y
O-Y)4¥F1) THEN GOSUR 1490 & GOTO 3270 EL
SE 1440

1410 IF YO:¥Y1 THEN 1430

1420 IF FND(9900~-ARS (X1-X) ¥F, 6150-ARS (
Yi-Y)*F1) THEN GOSUR 1490 @ 30TO 370 E
ILSE 1440

1470 IF FND(9900-ARS (X1--X) XF, 750+ABS (Y
O-Y)¥F1) THEN GOSUE 1490 @ GOTO 370 EL
SE 1440

1440 NEXT J

1450 NEXT 1

1460 !

1470 PRINT "FUO,035P;"

1480 GOTO 1690 ! Clear display. end.
1490 !

13500 E=ERRN

1510 !

1520 E$="Unable to run."”

1530 IF E=33 THEN E$="Data type."

1540 IF E=Z4 THEN E%="No data."

1200-1210: sample line for legend

Reset fatal error trap

Read # of data points

Read first data pair

1260-1320: move to scaled location

Loop to plot data points

Reset fatal error trap

Read next data pair

1370-1430: plot scaled location

Plotter: absolute coordinates 0,0
End program
Error report routine




PROGRAM LISTING

1550 IF E=42 THEN E$="String too long.

THERN E#="RNuameric input.”
THEN E$="Too many inputs.

THEN E$="File not found."
THEN E$="Invalid filespec

IF E=99 THEN E$="Invalid paramete

("
1410 BEEF 1000 & DISGF "Error "RETRS (E)
& “RES @ WATIT 2

RETURMN

!

ON ERROR GOSUER 1490 & GOTO 3580
RETURRN

RETLIRN

AFVEVENRCHRS (2708 H

DIGF CHR$ (G
1T %

Fatal error routine
Report error, restart program

Clear external display second line

Clear display(s), close data file
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PROGRAM DESCRIPTION

BAR CHART

What the Programs are Designed To Do:

The BAR CHART plotting package consists (as does each package in
this Solutions Book) of two programs: a file creation/editing
program and a plotting program. The editing program prompts the user
for inputs by which data files that contain the information necessary
to create plots using the HP TUTOA plotter are created. The plot
program translates these data files into the appropriate HP-GL¥
commands to create plots with the plotter. The programs are recorded
on the included magnetic cards under the file names "BEDIT" and
"BPLOT" respectively.

The package allows the user to plot single-page, multiple bar
charts. (The package should work with either the HP-IL option of the
HP TU4TOA plotter or with other interface options if the appropriate
interconnect device is used.) The axes are not movable: the x-axis is
located at the bottom and the y-axis is at the extreme left side of
the plot. The axes may be labeled, as may the plot as a whole (with
a "main title" and "subtitle"). The user may select between six
hatch types and two pen colors for use in plotting the bars. Each
bar type has a legend by which it may be described.

The programs interface nicely with mass storage and display
devices. The programs work especially well with the HP 82163 Video
Interface if it is specified as the DISPLAY IS device. Printers are
not supported by the programs because of the nature of the plotter
interface. The plotter must be addressed as the PRINTER IS device
and therefore no other printer device may be accessed while running
the programs.

%* Hewlett-Packard Graphics Language - see your HP T4TOA Interfacing and
Programming Manual.
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SAMPLE PROBLEM

The following example assumes that the user has loaded the edit
and the plot programs into memory under the file names "BEDIT" and
"BPLOT" respectively. The example also assumes that the file
"BARDATA" does not exist in memory, that the HP TU470A is on the HP-IL
interface, that it has been assigned a device specifier and has been
specified as the printer device (via the PRINTER IS command).

DISPLAY KEYSTROKES

run "bedit" [RTN]
Bar Plot File Creation

The initial prompts are straight forward. We would like to
create a new plot file and will use the default data file
name "BARDATA".

New, old file, quit (n/0/q)? n [RTN]
New data file name? BARDATA [RTN]

Since the file is new, it is empty. We must supply values
for the plot's titles, and set the y-scale values. The
titles used in this example are superfluous. The scale
used for the y-axis is the range 0 to 100 in steps of 10.

Main title: Main Title [RTN]
Subtitle: Subtitle [RTN]

X axis title: X Axis [RTN]

Y axis title: Y Axis [RTN]

Y min,max,inec.: 0,0,0 0,100,10 [RTN]
Number of bars, levels: 1,1 4,3 [RTN]

Once the number of bars and bar levels are specified,
descriptive legends, hatch types and pen color must be
chosen for each bar. The legend titles in the example are
superfluous. We will select hatch type 2 and default pen 1
(the left-hand pen of the HP 7470A) for level one. For
level two we will select hatch type 3 and pen 2 (the
right-hand pen of the HP T4TOA). For level three we will
select hatch type 4 and pen 1.
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SAMPLE PROBLEM

DISPLAY KEYSTROKES

Upper legend #1: Level 1 [RTN]
Lower legend #1: [RTN]

Hatch type & pen #1: 1,1 2 [RTN]

Upper legend #2: Level 2 [RTN]
Lower legend #2: (second set) [RTN]
Hatch type & pen #2: 2,1 3,2 [RTN]

Upper legend #3: Level 3 [RTN]
Lower legend #3: (third set) [RTN]
Hatch type & pen #3: 3,1 4 [RTN]

X lab
X lab
X lab
X lab

Each group of bars on the x-axis may be titled.

el 1? Group 1 [RTN]
el 27 Group 2 [RTN]
el 3? Group 3 [RTN]
el 4? Group 4 [RTN]

Each bar must have a height that is specified by its y
coordinate. Note that all of the heights specified must
fall within the range 0 to 100 in accordance with the scale
selected above. Values outside this range would be
rejected by the program.

Level 1, bar 1: 0 10 [RTN]
Level 1, bar 2: 0 20 [RTN]
Level 1, bar 3: 0 30 [RTN]
Level 1, bar 4: 0 40 [RTN]
Level 2, bar 1: 0 20 [RTN]
Level 2, bar 2: 0 30 [RTN]
Level 2, bar 3: 0 40 [RTN]
Level 2, bar 4: 0 50 [RTN]
Level 3, bar 1: 0 30 [RTN]
Level 3, bar 2: 0 40 [RTN]
Level 3, bar 3: 0 50 [RTN]
Level 3, bar 4: 0 60 [RTN]

Once all of the heights for all of the bars are specified,
the program cycles to permit either the creation of a new
file or the editing of an old file. In this case, we will
go back to modify the file just created. An existing file
may reside on a mass storage device, so the program asks
for the device specifier. No input for the device
specifier indicates that the file exists in HP-T75 memory.
The file is found and its catalog information is displayed
for user verification. ("tt:tt dd/dd/dd" in the example
represents the time and date display corresponding to the
file's creation time.)
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SAMPLE PROBLEM

DISPLAY KEYSTROKES
New, old file, quit (n/0/q)? n o [RTN]
0ld data file name? BARDATA [RTN]
Device specifier? [RTN]

BARDATA B 370 tt:tt dd/dd/dd

The user is asked whether or not the plot titles and scales
are to be edited. We answer "yes". The existing values
are redisplayed for editing. The value for the main title
is changed by typing the new title over the old. Existing
values are retained by pressing [RTN] as they are

displayed.
Edit titles & scale (y/n/q)? n y [RTN]
Main title: Main Title Fun and Games [RTN]
Subtitle: Subtitle [RTN]
X axis title: X Axis [RTN]
Y axis title: Y Axis [RTN]
Y min,max,inc.: 0,100,10 [RTN]

Since we may not want to change the legends, hatch types and
pens, the program asks us. In this case we do: a value for
lower legend 1 is added. The other values are retained by
pressing [RTN].

Number of bars, levels: 4,3 [RTN]
Edit legends (y/n/q)? n y [RTN]
Upper legend #1: Level 1 [RTN]
Lower legend #1: (first set) [RTN]
Hatch type & pen #1: 2,1 [RTN]
Upper legend #2: Level 2 [RTN]
Lower legend #2: (second set) [RTN]
Hatch type & pen #2: 3,2 [RTN]
Upper legend #3: Level 3 [RTN]
Lower legend #3: (third set) [RTN]
Hatch type & pen #3: 4,1 [RTN]

We opt to change neither the x-axis labels nor the values
for the heights of the bars.

Edit x-axis labels (y/n/q)? n [RTN]
Edit bar data (y/n/q) n [RTN]

The program recycles and we choose to quit.



SAMPLE PROBLEM

DISPLAY KEYSTROKES

New, old file, quit (n/0/q)? n q [RTN]

Having created a data file, we choose to plot the informa-
tion. The default file name is that of our file (since we
chose the default in the edit program) and it still exists
in memory. We are asked whether the bars are to be stacked
or grouped. First we will choose grouped, later we will
repeat the plot with stacked bars for the sake of compari-
son. We are given a choice of plotting speeds: fast, medium
and slow. We choose fast.

run "bplot"
Bar Plot
Data file name? BARDATA [RTN]
Device specifier? [RTN]
BARDATA B 384 tt:tt dd/dd/dd
Stacked or grouped plot (s/g)? g [RTN]
Plot speed (f/m/s) ? s f [RTN]

The program procedes to generate the plot. When through,
it recycles and prompts for a new data file. We will rerun
the program plotting the bars as stacked.

Data file name? BARDATA [RTN]
Device specifier? [RTN]
BARDATA B 384 tt:tt dd/dd/dd

Stacked or grouped plot (s/g)? g s [RTN]
Plot speed (f/m/s) ? s f [RTN]

Note after the plot has finished that the bars labeled
"Group 3" and "Group 4" meet the top of the plot. The
stacking of these bars has caused them to exceed the
specified scale. This fact is signified by the label
"(Range Error)" in the upper right-hand corner of the

plot. The offending bars are marked with a dot between the
X-axis and the bar's x-axis title.

At this point, the program has returned to the data file
prompt. Inputting no name will cause the program to
terminate.

Data file name? BARDATA [CLRILRTN]



Fun and Games
Subtitl

NN

Lavel 2
7

Level 1
7y

K
AN 4

NN

\\\\\\\\\j

Qﬂ'

Ny

NN

mmmmmm

lllllllll
DDDDDDDDDDD
< m (a\] —

Q.
2D

&)

m
Q.

(&)

NN

N
a.

(&)

<
x



111111111
llllllll

o Q Q o Q o Q Q Q o o
o o)} © ~ © o) <+ ® Y —
-




51

Jaqunu adA |

N

N\

AT

8]

YooY

S

4o3DH

%

¥

4o3oH € Yoa3pH

sadA| yoapH

>

A

c

4o30H

I

4o3oH

03

0L

08

06

00l



52

USER INSTRUCTIONS

CREATING A NEW FILE

DISPLAY KEYSTROKES

STEP (NEW) 1:
run "bedit" [RTN]

Bar Plot File Creation

This output identifies the program and will remain in the
display for the duration of the DELAY specified by the
user. If the HP 82163 Video Interface is used, this
display will appear at the top of the CRT and will remain
there for the duration of the program.

STEP (NEW) 2:
New, old file, quit (n/0/q)? n n, o or q [RTN]

This prompt requests the type of file to be manipulated by
the program. The program is capable of creating a new plot
file or of modifying an existing plot file. The prompt
also gives the option of quitting the program without
manipulating a data file. If the latter option is
selected, both the HP-75's display and the specified
DISPLAY IS device are cleared.

The prompt will accept any input string of up to 4
characters. Only the first character is used in the
evaluation of the response. Therefore, responses such as
"new", "old" and "quit" are acceptable. The strings may be
entered in either upper or lower case. Any invalid input
(string too long, commas or semicolons, first character not
n, o or q) will generate an error and cause the prompt to
be repeated. Select "n" to create a new file ("n" is the
default, so just press [RTN]).

STEP (NEW) 3:
New data file name? BARDATA 8 character string [RTN]

This prompt requests the name of the data file to be
created. Any string of up to 8 characters, upper or lower
case, wWill be accepted. Strings longer than 8 characters
or containing commas, semicolons or quotation marks will
generate an error message and cause the prompt to be
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repeated. An invalid file specifier will not be detected
until the program tries to access the file. At that time
an error wWill be generated and the prompt will be
redisplayed.

The default file name "BARDATA" will be displayed any time
the program is RUN or the program has cycled and "BARDATA"
was the last file name used. Otherwise, the last file name
specified (even if it caused an error) will be displayed.

The default file name may be used by pressing [RTN] with no
input. The file name may be modified or replaced by pressing
appropriate keys (the [CLR], [SHIFT][DEL], [DEL], [I/R] and
[BACK] keys are active at this time) before pressing [RTN] to
accept the input.

If main memory is specified (by no input) and a file of the
same name exists in memory, the catalog information of the

existing file will be displayed and the user will be asked

if the file is to be purged.

'filename' exists in memory,
purge (y/n)? n

STEP

Main

An affirmative response will purge the file and continue the
program at step (NEW) 4. A negative response will cycle the
program to step (NEW) 2 of the User Instructions without
affecting the existing file. ('filename' in the above example
will be replaced by the actual file name.)

(NEW) U4:
Title: up to 50 characters [RTN]

The program is asking for the main title of the plot. This
title may be any string of text, excluding commas, semicolons
and quotation marks, of up to 50 characters. Erroneous inputs
(containing commas, semicolons or quotation marks) will generate
an error and cause the prompt to be repeated. The title will

be plotted parallel to the x-axis along the top of the graph.
Pressing [RTN] with no input is acceptable and will cause no
title to be plotted.

STEP (NEW) 5:

Subtitle: up to 50 characters [RTN]

The program is asking for the subtitle of the plot. This
may be any string of text, excluding commas, semicolons and
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quotation marks, of up to 50 characters. Erroneous inputs
(containing commas, semicolons or quotation marks) will
generate an error and cause the prompt to be repeated. The
subtitle will be plotted parallel to the x-axis immediately
below the main title (or immediately below the place the
main title would be). Pressing [RTN] with no input is
acceptable and will cause no subtitle to be plotted.

STEP (NEW) 6:
X axis title: up to 50 characters [RTN]

The program is asking for the title of the x-axis for the
plot. This may be any string of text, excluding commas,
semicolons and quotation marks, of up to 50 characters.
Erroneous inputs (containing commas, semicolons or
quotation marks) will generate an error and cause the
prompt to be repeated. It will be plotted parallel to and
immediately below the x-axis. Pressing [RTN] with no input
is acceptable and will cause no title to be plotted.

STEP (NEW) T7:
Y axis title: up to 50 characters [RTN]

The program is asking for the title of the y-axis for the
plot. This may be any string of text, excluding commas,
semicolons and quotation marks, of up to 50 characters.
Erroneous inputs (containing commas, semicolons or
quotation marks) will generate an error and cause the
prompt to be repeated. It will be plotted parallel to and
immediately to the left of the y-axis. Pressing [RTN] with
no input is acceptable and will cause no title to be
plotted.

STEP (NEW) 8:
Y min,max,inc.: 0,0,0 3 numeric values [RTN]

This prompt requests the scaling of the y-axis and requires
three numeric inputs separated by commas. The first value
to be input is the bottommost y value to be plotted. It
may be negative or positive, integer or real. The second
input value is the topmost y value to be plotted. It may
be negative or positive, integer or real. The values are
most commonly, but need not be, the smallest and largest y
values, respectively. The program will allow the
bottommost point on the y-axis (y-min) to be larger than
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the topmost point (y-max). A plot in which the y-axis
ranges from 100 to =100 is therefore allowed. The only
restriction on the values of y-min and y-max is that they
cannot be equal. Invalid inputs will generate an error and
cause the prompt to be repeated.

The third input value is the y increment. This value
specifies the distance between subdivisions (tic marks) on
the axis. The input value is restricted by the values of
y-min and y-max. The magnitude of the increment must be
less than or equal to the distance between y-min and
y-max. An input of 0,100,101 is therefore not allowed.
The arithmetic sign of the increment must also agree with
direction of increment. If the value of y-max is greater
than that of y-min (an increase), the increment must be
positive. A valid example is =5,5,1. If the value of
y-min is greater than that of y-max (a decrease), the
increment must be negative. A valid example is 5,-5,-1.
The increment value cannot be zero.

All tics will be labeled with their y-coordinate. Tics
should be spaced wide enough that the labels do not
overlap.

STEP (NEW) 9:
Number of bars, levels: 1,1 two integers [RTN]

The program is asking for the number of bars and levels to
be plotted. Valid input for the number of bars is an integer
between 1 and 50. Valid input for the number of levels is

an integer between 1 and 14. All other inputs will gene-
rate an error and cause the prompt to be repeated. The
program can store up to 50 different bar groups, but the
physical limitations of the plot will not support this
extreme. For example, more than 10 or 12 bar groups will
cause crowding of the legends and with 2 pens and 6 hatch
types only 12 distinct bars can be drawn.

STEP (NEW) 10:
Upper legend #1: up to 50 characters [RTN]

The program is asking for the first half of the descriptive
label for line 1. This may be any string of text,
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excluding commas, semicolons and quotation marks, of up to
50 characters. It will be plotted parallel to and
immediately below the subtitle. Erroneous inputs
(containing commas, semicolons or quotation marks) will
generate an error and cause the prompt to be repeated.
Pressing [RTN] with no input is acceptable and will cause
no upper legend to be plotted. Note that to prevent
crowding, many fewer than 50 characters should be used
based on the number of legends to be plotted.

STEP (NEW) 11:
Lower legend #1: up to 50 characters [RTN]

The program is asking for the second half of the
descriptive label for line 1. This may be any string of
text, excluding commas, semicolons and quotation marks, of
up to 50 characters. It will be plotted parallel to and
immediately below the upper legend. Erroneous inputs
(containing commas, semicolons or quotation marks) will
generate an error and cause the prompt to be repeated.
Pressing [RTN] with no input is acceptable and will cause
no lower legend to be plotted. Note that to prevent
crowding, many fewer than 50 characters should be used
based on the number of legends to be plotted.

STEP (NEW) 12:
Hatch type & pen #1: 1,1 2 integers [RTN]

The program is asking for the hatch type and pen number.
Valid hatch type values are integers between 1 and 6 while
valid pen numbers are 1 and 2. All other inputs will
generate an error and cause the prompt to be repeated. A
list of the hatch types can be found on page 51. Pen #1 is
the left-hand pen on the HP T470A plotter while pen #2 is
the right-hand pen.

Steps (NEW) 10 through 12 will be repeated for each line as
specified by step (NEW) 9.

STEP (NEW) 13:
X label 1?7 up to 50 characters [RTN]

Each group of bars may be labeled. This input may be a
string of up to 50 characters excluding commas, semicolons
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and quotation marks. 1Invalid inputs will generate an error
message and cause the prompt to be repeated. Pressing
[RTN] with no input is acceptable and will cause no label
to be plotted. Note that to prevent crowding, many fewer
than 50 characters should be used based on the number of
labels to be plotted.

This prompt will be repeated for each group of bars as
specified in step (NEW) 8.

STEP (NEW) 14:

Level 1, bar 1: 0 a real number [RTN]

Each bar must have a height to be plotted. Note that all
of the heights specified must fall within the range
specified in step (NEW) 8 or an error will be generated and
the prompt repeated. No check is made to see if the
accumulated bar heights would excede the scale if the bars
were to be stacked. The prompt is repeated for each bar in
each level as specified in step (NEW) 8.

Once all of the heights for all of the bars are specified,
the program will cycle back to step (NEW) 2 to permit either
the creation of a new file or the editing of an old file.
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STEP (OLD) 1:
run "bedit" [RTN]
Bar Plot File Creation

This output identifies the program and will remain in the
display for the duration of the DELAY specified by the
user. If the the HP 82163 Video Interface is used, this
display will appear at the top of the CRT and will remain
there for the duration of the program.

STEP (OLD) 2:
New, old file, quit (n/o0/q)? n n, o or q [RTN]

This prompt requests the type of file to be manipulated by
the program. The program is capable of creating a new plot
file or of modifying an existing plot file. The prompt
also gives the option of quitting the program without
manipulating a data file. If the latter option is
selected, both the HP-75's display and the specified
DISPLAY IS device are cleared.

The prompt will accept any input string of up to 4
characters. Only the first character is used in the
evaluation of the response. Therefore, responses such as
"new", "old" and "quit" are acceptable. The strings may be
entered in either upper or lower case. Any invalid input
(string too long, commas or semicolons, first character not
n, o or q) will generate an error and cause the prompt to
be repeated. Select "o" to edit an existing file.

STEP (OLD) 3:

0ld data file name? BARDATA 8 character string [RTN]
This prompt requests the name of the data file to be
manipulated. Any string of up to 8 characters, upper or

lower case, will be accepted. Strings longer than 8
characters or containing commas, semicolons or quotation
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marks will generate an error message and cause the prompt
to be repeated. A string that represents an invalid file
specifier will not be detected until the program tries to
access the file. At that time an error will be generated
and the prompt will be redisplayed.

The default file name "BARDATA" will be displayed any time
the program is RUN or if the program has cycled and
"BARDATA" was the last file name used. Otherwise, the
last file name specified (even if it caused an error) will
be displayed. The default file name may be used by
pressing [RTN] with no input. The file name may be
modified or replaced by pressing the appropriate keys (the
[CLR], [SHIFT]LDEL], [DEL], [I/R] and [BACK] keys are
active at this time) before pressing [RTN] to accept the
input.

STEP (OLD) 4:
Device specifier? men & 2 characters [RTN]

Since the o0ld file may exist on some external mass storage
device and not in memory, the program asks for the device
specifier of the mass storage device. If no device
specifier is input, the file is assumed to exist in
memory. Device specifiers are of the form ":ab" where "a"
is any alphabetical character and "b" is any alphanumeric
character. The prompt will accept any input of up to 3
characters.

Any invalid input (string too long, commas, semicolons or
quotation marks, first character not ":") will generate an
error and cause the prompt to be repeated. An invalid
device specifier will not be detected until the program
tries to access the device. At such a time, an error will
be generated and control will be passed to step (OLD) 2.
There is an unavoidable hazard that exists if an invalid
device specifier is input or the file doesn't exist on the
specified device and does exist in memory. The program
will not detect the invalid device specifier or the
nonexistent external file until it has detected the
duplicate file name in memory. The catalog information of
the existing file will be displayed and the user will be
asked if the file is to be purged.
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'filename' exists in memory,
purge (y/n)? n

An affirmative response will purge the memory file before
the program has verified the existence or nonexistence of
the external file. The user should therefore be relatively
certain that the file specifier inputs are accurate.
("filename" in the above example will be replaced by the
actual file name.) A response of "n" will cycle the program
to step (OLD) 2.

If the program has cycled and a device specifier has
previously been input, the last used device specifier will
be put into the display - even if it has caused an error.
This default may be modified or removed before pressing
[RTN] to accept the input.

STEP (OLD) 5:
Edit titles & scale (y/n/q)? n y, n or q [RTN]

Since the user may not desire to alter the values of the
titles or scales, the program gives you the choice of
skipping them or of quitting all together. If the latter
option is selected, both the HP-75's display and the
specified DISPLAY IS device are cleared. The prompt will
accept any input string of up to 4 characters. Only the
first character is used in the evaluation of the response.
Therefore, responses such as "yes", "no" and "quit" are
acceptable. The strings may be entered in either upper or
lower case. Any invalid input (string too long, commas or
semicolons, first character not y, n, or q) will generate an
error and cause the prompt to be repeated.

A response of "y" will cause the program to continue at
step (OLD) 6 while that of "n" will continue at step (OLD)
1.

STEP (OLD) 6:

Main Title: old title up to 50 characters [RTN]
The program is asking for the main title of the plot. This
title may be any string of text, excluding commas,

semicolons and quotation marks, of up to 50 characters.
Erroneous inputs (containing commas, semicolons or
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quotation marks) will generate an error and cause the
prompt to be repeated. The title will be plotted parallel
to the x-axis along the top of the graph. Pressing [RTN]
with no input will accept the old title (represented by
"old title" in the example above). The main title may be
omitted by clearing the input display.

STEP (OLD) 7:
Subtitle: old subtitle up to 50 characters [RTN]

The program is asking for the subtitle of the plot. This
may be any string of text, excluding commas, semicolons and
quotation marks, of up to 50 characters. Erroneous inputs
(containing commas, semicolons or quotation marks) will
generate an error and cause the prompt to be repeated. The
subtitle will be plotted parallel to the x-axis immediately
below the main title (or immediately below the place the
main title would be). Pressing [RTN] with no input will
accept the old subtitle (represented by "old subtitle" in
the example above). The subtitle may be omitted by
clearing the input display.

STEP (OLD) 8:
X axis title: old x-axis title up to 50 characters [RTN]

The program is asking for the title of the x-axis for the
plot. This may be any string of text, excluding commas,
semicolons and quotation marks, of up to 50 characters.
Erroneous inputs (containing commas, semicolons or
quotation marks) will generate an error and cause the
prompt to be repeated. It will be plotted parallel to and
immediately below the x-axis. Pressing [RTN] with no input
will accept the old title (represented by "old x-axis
title" in the example above). The title may be omitted by
clearing the input display.

STEP (OLD) 9:
Y axis title: old y-axis title up to 50 characters [RTN]
The program is asking for the title of the y-axis for the

plot. This may be any string of text, excluding commas,
semicolons and quotation marks, of up to 50 characters.
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Erroneous inputs (containing commas, semicolons or
quotation marks) will generate an error and cause the
prompt to be repeated. It will be plotted parallel to and
immediately to the left of the y-axis. Pressing [RTN] with
no input will accept the old title (represented by "old
y-axis title" in the example above). The title may be
omitted by clearing the input display.

STEP (OLD) 10:
Y min,max,inc.: min,max,inc. 3 numeric values [RTN]

This prompt requests the scaling of the y-axis and requires
three numeric inputs separated by commas. The first value
to be input is the bottommost y value to be plotted. It
may be negative or positive, integer or real. The second
input value is the topmost y value to be plotted. It may
be negative or positive, integer or real. The values are
most commonly, but need not be, the smallest and largest y
values, respectively. The program will allow the
bottommost point on the y-axis (y-min) to be larger than
the topmost point (y-max). A plot in which the y-axis
ranges from 100 to -100 is therefore allowed. The only
restriction on the values of y-min and y-max is that they
cannot be equal. Invalid inputs will generate an error and
cause the prompt to be repeated.

The third input value is the y increment. This value
specifies the distance between subdivisions (tic marks) on
the axis. The input value is restricted by the values of
y-min and y-max. The magnitude of the increment must be
less than or equal to the distance between y-min and
y-max. An input of 0,100,101 is therefore not allowed. The
arithmetic sign of the increment must also agree with
direction of increment. If the value of y-max is greater
than that of y-min (an increase), the increment must be
positive. A valid example is -5,5,1. If the value of
y-min is greater than that of y-max (a decrease), the
increment must be negative. A valid example is 5,-5,-1.
The increment cannot be zero.

All tics will be labeled with their y-coordinate. Tics
should be spaced wide enough that the labels do not
overlap.
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STEP

Pressing [RTN] with no input will accept the existing
values (represented by "min,max,inc." in the example
above).

(oLD) 11:

Number of bars, levels: old # bars, levels two integers [RTN]

STEP

Edit

The program is asking for the number of bars and levels per
bar to be plotted. Valid inputs are two integers where the
number of bars is greater than 0 and the number of levels
is between 1 and 14, All other inputs will generate an
error and cause the prompt to be repeated.

Pressing [RTN] with no input will accept the existing
values (represented by "old" # of bars, levels in the
example above).

The program is capable of generating either stacked or
grouped bar charts. When dealing with stacked bars, each
complete bar is referred to as a bar and each section of
the bar is referred to as a level. When dealing with
grouped bars, each group is referred to as a bar and each
bar in a group is a level.

(OLD) 12:
legends (y/n/q)? n y, n, or q [RTN]

Since the user may not desire to alter the values of the
legends, hatch types or pens, the program gives you the
choice of skipping them or of quitting all together. If
the latter option is selected, both -the HP-75's display and
the specified DISPLAY IS device are cleared. The prompt
will accept any input string of up to U4 characters. Only
the first character is used in the evaluation of the
response. Therefore, responses such as "yes", "no" and
"quit" are acceptable. The strings may be entered in
either upper or lower case. Any invalid input (string too
long, commas or semicolons, first character not y, n or q)
will generate an error and cause the prompt to be repeated.

Note that an increase in the number of levels in step (OLD)
11 will skip this option and execution will continue with
step (OLD) 13.
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A response of "y" will cause the program to continue at
step (OLD) 13 while that of ™n" will continue at step (OLD)
16.

STEP (OLD) 13:
Upper legend #1: old legend up to 50 characters [RTN]

The program is asking for the first half of the descriptive
label for level 1. This may be any string of text,
excluding commas, semicolons and quotation marks, of up to
50 characters. It will be plotted parallel to and
immediately below the subtitle. Erroneous inputs
(containing commas, semicolons or quotation marks) will
generate an error and cause the prompt to be repeated.
Pressing [RTN] with no input will accept the current value
(represented by "old legend" in the example above). The
legend may be omitted by clearing the input display. Note
that to prevent crowding, many fewer than 50 characters
should be used based on the number of legends to be
plotted.

STEP (OLD) 14:
Lower legend #1: old legend up to 50 characters [RTN]

The program is asking for the second half of the descriptive
label for level 1. This may be any string of text, excluding
commas, sSemicolons and quotation marks, of up to 50 characters.
It will be plotted parallel to and immediately below the upper
legend. Erroneous inputs (containing commas, semicolons or
quotation marks) will generate an error and cause the prompt
to be repeated. Pressing [RTN] with no input will accept the
current value (represented by "old legend" in the example
above). The legend may be omitted by clearing the input dis-
play. Note that to prevent crowding, many fewer than 50
characters should be used based on the number of legends to

be plotted.

STEP (OLD) 15:
Hatch type & pen #1: hatch, pen 2 integers [RTN]

The program is asking for the hatch type and pen number.
Valid hatch type values are integers between 1 and 6 while
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STEP

Edit

STEP

X label 1? old label

valid pen numbers are 1 and 2. All other inputs will
generate an error and cause the prompt to be repeated. A
list of the hatch types can be found on page 51, Pen #1 is
the left-hand pen on the HP TUTOA plotter while pen #2 is
the right-hand pen. Pressing [RTN] with no input will
accept the current value (represented by "hatch, pen" in
the example above).

Steps (OLD) 13 through 15 will be repeated for each level as
specified by step (OLD) 11.

(OLD) 16:
x-axis labels (y/n/q)? n y, n, or q [RTN]

Since the user may not desire to alter the values of the
x-axis labels, the program gives you the choice of skipping
them or of quitting all together. If the latter option is
selected, both the HP-75's display and the specified
DISPLAY IS device are cleared. The prompt will accept any
input string of up to 4 characters. Only the first
character is used in the evaluation of the response.
Therefore, responses such as "yes", "no" and "quit" are
acceptable. The strings may be entered in either upper or
lower case. Any invalid input (string too long, commas or
semicolons, first character not y, n, or q) will generate an
error and cause the prompt to be repeated.

Note that an increase in the number of bars in step (OLD)
11 will cause this option to be skipped and execution will
continue with step (OLD) 17.

A response of "y" will cause the program to continue at
step (OLD) 17 while that of "n" will continue at step (OLD)
18.

(OLD) 17:

Each group of bars may be labeled. This input may be a
string of up to 50 characters excluding commas, semicolons
and quotation marks. Invalid inputs will generate an error
message and cause the prompt to be repeated. Pressing
[RTN] with no input is acceptable and will cause no label

up to 50 characters [RTN]
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STEP

Edit

STEP

Edit

to be plotted. Pressing [RTN] with the default (current)
input will cause the current x-axis label to be plotted.
Note that to prevent crowding, many fewer than 50
characters should be used based on the number of labels to
be plotted.

This prompt will be repeated for each group of bars as
specified in step (OLD) 11.

(oLD) 18:
bar data (y/n/q)? n y, n, or q [RTN]

Since the user may not desire to alter the heights of the
bars, the program gives you the choice of skipping them or
of quitting all together. If the latter option is
selected, both the HP-75's display and the specified
DISPLAY IS device are cleared. The prompt will accept any
input string of up to 4 characters. Only the first
character is used in the evaluation of the response.
Therefore, responses such as "yes", "no" and "quit" are
acceptable. The strings may be entered in either upper or
lower case. Any invalid input (string too long, commas or
semicolons, first character not y, n, or q) will generate an
error and cause the prompt to be repeated.

Note that an increase in the number of bars or levels in
step (OLD) 11 will cause this option to be skipped and
execution will continue with step (OLD) 19.

A response of "y" will cause the program to continue at
step (OLD) 19 while that of "n" will continue at step (OLD)
2.

(OLD) 19:
level 1 (y/n/q)? n y, n, or @ [RTN]

Since the user may not desire to alter the values of the
points in level 1, the program gives you the choice of
skipping them or of quitting all together. If the latter
option is selected, both the HP-75's display and the
specified DISPLAY IS device are cleared. The prompt will
accept any input string of up to 4 characters. Only the
first character is used in the evaluation of the response.
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Therefore, responses such as "yes", "no" and "quit" are
acceptable. The strings may be entered in either upper or
lower case. Any invalid input (string too long, commas or
semicolons, first character not y, n, or q) will generate an
error and cause the prompt to be repeated.

Note that an increase in the number of bars in step (OLD)
11 will skip this option and execution will continue with
step (OLD) 20.

A response of "y" will cause the program to continue at
step (OLD) 20 while that of "n" will continue at step (OLD)
2'

STEP (OLD) 20:
Level 1, bar 1? old value real number [RTN]

Each bar must have a height to be plotted. Note that all
of the heights specified must fall within the range
specified in step (OLD) 10 or an error will be generated
and the prompt repeated. No check is made to see if the
accumulated bar heights would excede the scale if the bars
were to be stacked. The prompt is repeated for each bar in
each level as specified in step (OLD) 11.

Once all of the heights for all of the bars are specified,
the program will cycle back to step (OLD) 2 to permit
either the creation of a new file or the editing of an old
file.
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PLOTTING
DISPLAY KEYSTROKES
STEP (PLOT) 1:
run "bplot" [RTN]
Bar Plot

STEP

Data

This output identifies the program and will remain in the
display for the duration of the DELAY specified by the
user. If the the HP 82163 Video Interface is used, this
display will appear at the top of the CRT and will remain
there for the duration of the program.

(PLOT) 2:
file name? BARDATA 8 character string [RTN]

This prompt requests the name of the data file to be
manipulated. Any string of up to 8 characters, upper or
lower case, Will be accepted. Strings longer than 8
characters or containing commas, semicolons or quotation
marks will generate an error message and cause the prompt
to be repeated. A string that represents an invalid file
specifier will not be detected until the program tries to
access the file. At that time an error will be generated
and the prompt will be redisplayed.

The default file name "BARDATA"™ will be displayed any time
the program is RUN or if the program has cycled and
"BARDATA" was the last file name used. Otherwise, the last
file name specified (even if it caused an error) will be
displayed. The default file name may be used by pressing
[RTN] with no input. The file name may be modified or
replaced by pressing the appropriate keys (the [CLR],
[SHIFT][DEL], [DEL], [I/R] and [BACK] keys are active at
this time) before pressing [RTN] to accept the input. No
input indicates that you want to quit the program. If the
input display is empty when you press [RTN], the display(s)
are cleared and the program ends.
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DISPLAY KEYSTROKES

STEP (PLOT) 3:
Device specifier? w:m & 2 characters [RTN]

Since the file may exist on some external mass storage
device and not in memory, the program asks for the device
specifier of the mass storage device. If no device
specifier is input, the file is assumed to exist in
memory. Device specifiers are of the form ":ab" where "a"
is any alphabetical character and "b" is any alphanumeric
character. The prompt will accept any input of up to 3
characters.

Any invalid input (string too long, commas, semicolons or
quotation marks, first character not ":") will generate an
error and cause the prompt to be repeated. An invalid
device specifier will not be detected until the program
tries to access the device. At such a time, an error will
be generated and control will be passed to step (PLOT) 2.
There is an unavoidable hazard that exists if an invalid
device specifier is input or the file does not exist on the
specified device and does exist in memory. The program
will not detect the invalid device specifier or the
nonexistent external file until it has detected the
duplicate file name in memory. The catalog information of
the existing file will be displayed and the user will be
asked if the file is to be purged.

'filename' exists in memory,
purge (y/n)? n

An affirmative response will purge the memory file before
the program has verified the existence or nonexistence of
the external file. The user should therefore be relatively
certain that the file specifier inputs are accurate.
("filename" in the above example will be replaced by the
actual file name.) A response of "n" will cycle the program
to step (OLD) 2.

If the program has cycled and a device specifier has
previously been input, the last used device specifier will
be put into the display - even if it has caused an error.
This default may be modified or removed before pressing
[RTN] to accept the input.
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DISPLAY KEYSTROKES
STEP (PLOT) 4:
Stacked or grouped plot (s/g)? g s or g [RTN]

STEP

Plot

The program is asking whether the plot is to be stacked or
grouped. Only "s" or "g" may be input. All other inputs
will cause an error and the prompt will be repeated.

Note that the input data can always be used to generate a
grouped plot because all bar heights are checked on input
to ensure that they are within the range specified for the
y-axis. If the user has specified a y-axis range that is
large enough to accomodate stacking of the bars, the
stacked option may be chosen. If the stacked option is
chosen and stacking causes a range error, the plot will
continue but "(Range Error)" will be plotted in the upper
right-hand corner of the page and the offending bar will
be marked with a "." immediately above its x-axis label.
In such a case, the user may use the "edit" program to
alter the y-axis scale and replot the chart.

(PLOT) 5:
Speed (f/m/s) f, m or s [RTN]

The program is asking whether it should plot fast, medium
or slow. The selection is mostly user preference, but a
slow speed may be required to prevent pen skipping on
such things as slides for overhead projectors. Only "f",
"m" and "s" are allowed inputs. All other inputs will
generate an error and cause the prompt to be repeated.

The program continues from here to generate the plot.
When finished, execution will continue at step (PLOT) 2.
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ERROR MESSAGES

Number

Message

Description

16

33

34

42

43

4y

51

57

62

63

Not enough memory.

Data type.

No data.

String too long.

Numeric input.

Too many inputs.

PRINT # to runfile.

I/0 error.

File not found.

Invalid filespec.

Not enough memory exists
in order to create or
expand the data file.

The information read from
the data file is not of
the correct type.

The program tried to read
from the data file at a
location in which no data
is stored.

The text the user has
input is longer than that
allowed by the prompt.

The user entered text in
response to a numeric
prompt.

Either too many numeric
inputs were specified or
commas or semicolons were
entered in a text string.

The plot file specified is
actually the current
program file.

An error occurred when
trying to access the HP-IL
interface.

The specified data file
was not found either in
memory or on the specified
mass storage device.

Reported only by the plot
program: the file name or
device specifier is not
legal.
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Message

Description

Number
63 - 68
92 - 97
98

99

nn

File error.

Mass storage error.

Not a plot file.

Invalid parameter.

Unable to run.

An error occurred when
trying to access the data
file.

The mass storage device
has malfunctioned.

The data file specified is
not recognized as being a
plot file.

The value input is not in
the range required by the
prompt.

This is the default
message when an error
occurs that is not one of
those listed above. The
error number is reported
so that the associated
HP-75 error message can be
determined.
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Minimum byte requirement:

BEDIT = 5504
BPLOT = 8426

Variables:
the edit program

A$[U4] the user's response to yes/no/quit and
new/old/quit questions.

B$[50] contains the currently accessed title
information.

C$[501] contains the lower legend text.

D$[3] the device specifier.

E$[20] the error message.

F$[8] the file name.

B the number of bars.

E an integer variable containing the current
error number.

H the hatch type.

I an integer variable used as an index in several
instances.

J bar counter.

K counter used to delete bars from the data
file if the current number is smaller than
the old number.

L an integer variable containing the number of
levels to be plotted.

N an integer variable used as a flag to indicate

whether or not the file is new. 1 = new, 0 = old.
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01

YO

Y1

Y2

an integer variable that contains the previous
number of bars.

an integer variable that contains the previous
number of levels.

an integer variable containing the pen
number.

the height of the current bar.
the minimum y scale value.
the maximum y scale value.

the y scale increment.

the plot program

As$[u]

B$[50]

C$[50]
D$[3]
E$[20]
F$(8]
B

E

E1

the user's response to yes/no/quit and
new/old/quit questions.

contains the currently accessed title
information.

contains the lower legend text.
the device specifier.

the error message.

the file name.

the number of bars.

an integer variable containing the current
error number.

the plot error flag - indicates whether
stacking has caused a range error.

the step distance in plotter units between
hatch marks - used in FNH$.
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F1

L1

L2

P1

R1

R2

Y(O)

YO

Y1

Y2

a real variable that contains the multiplication
factor used to convert the y-axis scale to
absolute plotter units.

cross hatching flag - used by FNH$.

integer variables used as indices in several
instances.

an integer variable containing the number of
levels to be plotted.

the x-axis location in absolute plotter units
of the lower left-hand corner of the bar.

the y-axis location in absolute plotter units
of the lower left-hand corner of the bar.

an integer variable containing the pen
number,

an integer variable containing the containing
the plotting offset in characters.

the x-axis location in absolute plotter units
of the upper right-hand corner of the bar.

the y-axis location in absolute plotter units
of the upper right-hand corner of the bar.

an integer variable containing the plotting
speed.

stacked plot flag.

a real variable containing the height of
current bar.

a real-valued, single dimensioned array
containing the stacked height of the bars.

a real variable containing the value of
y-min.

a real variable containing the value of
y-max.

a real variable containing the value of the
y-increment.
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Functions: (only the plot program contains user defined functions)
FNB$ (L1,L2,R1,R2)

This function generates the plot of the bar perimeter. The
parameters are the lower left xy coordinates and the upper right
Xy coordinates.

FNH$ (L1,L2,R1,R2,H)

This function generates the plot of the bar hatching. The
parameters are the lower left xy coordinates and the upper right
xy coordinates and the hatch type (H=1 to 6).

FNL$ (H,X,Y,P$,P,S$[50],R1,R2)

This function generates all of the labels used in the plot. The
parameter H specifies the relative size of the characters. X and Y
are the coordinates of the label in absolute plotter units. P$ is
either "C", "L", or "R" indicating whether the label is to be
centered, left justified or right justified with respect to the
coordinates. P is the offset in character heights of the label from
the coordinates. S$ is the text to be plotted. R1 and R2 are the
rise and run of the label (i.e., the angle between R1 and R2 is the
slope on which the label is plotted).

FNM$ (X,Y)

This function moves the pen (in the up position) to the absolute
plotter coordinates specified by X and Y.

All of the above functions return the null string and are used
solely for their parameter passing properties.

Data files:
A plot data file is organized as follows:

Line 1 = contains the character "b" used to identify the file
as a bar plot file.

Line 2 = contains the main title text.
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Line 3 = contains the subtitle text.

Line 4 = contains the x-axis title text.

Line 5 = contains the y-axis title text.

Line 6 = contains the y-axis scale values.

Line 8 = contains the number of bars and levels to be
plotted.

Lines 9 through 8 + the number of levels = each line contains
the legend text, hatch type and pen number for the corresponding
bar.

Lines 51 through 50 + the number of bars = each line
contains x-axis label for the corresponding bar.

Lines 100 through (100 * the number of levels) + the number
of bars = the bar heights for the bars in each level are stored
between lines numbered Level * 100 and (Level + 1) ¥* 100.
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PROGRAM LISTING

1 !

20000 Bar plot file creation program
ZO Y HP--TED Graphics Solubions Book
40 Y March 1983
S !
GO DATA "Main title","Subtitle", "X axi
s btitle","Y &
FO DISF CHR$ (27
it

B0 WIDTH TNF

QO DIM ABL41, BELEOT, CHLH0T, DHIED, ELE0
1.F%L8]

100 INTEGER B, E, T, J.8 LN, 0,00, F

110 REAL Y, YO0,Y¥Y 1, Y2
120 Fe="RARDATA" ® DEH="
1350 1!

140 ! File guery

15O !

160 GOSUR 1970 & GOSLR
eplay % set error trap
170 ITNFUT "NHew, old +ile, guit (n/o/q)
EE s R WA

SOUNOGT UIPRCS (As01, 11 +1 GAT

P, 1920, 20320

LU'ERar Plot File Creat

0

1710 v Dlear oi

1920

200 TF UPRCS ASEL, 11 ="KN" THEN KN=1 ELD
E N=0

210 ON ERROR GOSUIER 1780 @ GOTO 2EC
220 IF N OTHEN DISF "Mew"iELSE DISF "01

d"s

AE0 INFUT " data file name? :

240 OM ERROR GOSUER 1720 @ GOTO 250

AEOOIF NOT WOTHER INFUT "Device specif

ier? ", De:D$ ELSE 280

E&O O TF De="" THEN 40

270 OIF FOSDS, "s "o #H1 THEN E=43 @ GHHUER
1800 & GOTO 250

280 E=0 @ ONM ERROR E=ERRN

290 IF W THEN CAT F4% ELSE COPY D$ T0O F

E

ZO0OIF N AND NOT E THEN GOSUR 1670 VD

uplicate file

FZ10OIF N OTHERN Z60

IR0 IF E#64 AND E THEN GOSUR 1800 & GO

TO 120 ' If not duplicate file error.

ZE0 OIF E THEN GOSUER 1630 © GOTO 280

240 GOSUR 1710 ! Set error trap.

ZEO CAT F4$

60 GOEUR 1710 Y Set error trap.

E70 ABSIGN # 1 TO F$,BASIC

E80 IF N THEN FRINT # 1 3 “h°

0

90 READ # 1 3 A%

® GOTD 4

Data for title input prompts -

see steps 440 to 580

Clear DISPLAY IS device and display
program identifier

Eliminate default linefeeds
Allocate strings

Allocate integer variables
Allocate string variables
Default file name and device
specifier

Establish "new file" flag condition

On error display error message,
repeat prompt

Display error, repeat prompt

Prompt for device specifier only if
file exists

If no input or new file, skip

If bad device spec., display message
and repeat prompt

Initialize error flag

Find file

New file and no error on CAT means
duplicate file

If "new" then skip "old" errors

If error not duplicate file, display
message and repeat prompt

Error is duplicate file - ask purge

File must be in main memory now

Open file

Store plot file identifier in first
record of new file

Read first record of old file
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400 IF A%# 'b” THEMN E=9%8 @ GOSUR 18060 ®
GOTD 150

410 !

420 ' Titles

4350 !

440 IF N THEN 4%0

450 ON ERROR GOSUR 1780 @ GOTO 460
460 GOSUR 1970 ! Clear display
470 INFUT "Edit titles % scale
TrL"n" A%

480 ON FOS(UYNRY,, UFRCS (ASC1L, 110 +1 GOT
0 460,490,710, 2020

490 GOSUR 1970 @ RESTORE &0 !
splay, restore prompt data.
S00 FOR I=2 T0O S

510 GOSUR 1710 ' Set error trap
520 IF NOT N THEN READ # 1.1 3
B$= "

930 READ C#

940 ON ERROR GOSLE 1780 @ GOTO 550
S50 DISF C$%; @ IMFUT "z ",BH;BR$
560 GOSUR 1710 ! Set error trap.
570 PRINT # 1,1 3 E$

280 NEXT I

590 !
HOO !
610
620 IF NOT N THEN READ # 1,6 3
2 ELBE YO,Y1,Y2=0

630 ON ERROR GOSUR 1780 ® GOTO 640

640 INFPUT M"Y min,max,.inc.: ",9TR$(YO)&
LTEHSTRE(YI) &, "ASTRE(Y) s YO, Y1, Y2

650 IF SGNY2IHOEN(Y1-YO) THEM E=99 @
GOSUR 1800 @ GOTO &40

660 IF ARS (YD) *ARS(Y1-Y0O) OR YO=Y1 OR
NOT Y2 THEN E=99 & GOSUR 1800 ® GOTO &
40

670 GOSUR 1710 !
680 PRINT # 1,6 3
690 !
700 !
710 !
720 GOSUR 1970 ! Clear display.
30 IF NOT N THEN READ # 1,8 3
E RBR,L=1

740 O=Rk & 0O1=L

750 ON ERROR GOSUR 1780 @& GOTO 720
760 INFUT "Number of bars, levels:
TR& (BR) &" , "48TR$ (L) s R, L.

770 IF L<1 OR L>*14 OR B<1 THEN E=99 @&
GOSUR 1800 @ GOTO 720

780 GOSUR 1710 ! Set error trap

790 PRINT # 1,8 3 R,L

(v/n/q)

Clear di

Bé ELSE

Scaling

YO.Y1.Y

Set error trap.
YO,Y1,Y2

# of bars & levels

E,L ELS

",S

First element of existing file must
be "b"

If "new", skip edit option
On error, repeat prompt

Record 2 through 5 of data file
Read the string if is exists

Read the input prompt
On error, repeat prompt

Store in the data file

Read the scale if it exists

On error, repeat prompt

If increment not in direction

of scale

If increment too large, y max =

y min or increment = 0, then error

Store scale values in file

Read number of bars and levels if

they exist

On error, repeat prompt

Values out of range, generate error

Store in file
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go0o !

810 ! Clear old legends

820 !

830 GOSUR 2000 ! Set error trap.

840 FOR I=L+1 TO 01

850 PRINT # 1,I+8 ! Clear old leqgends
860 NEXT I

870 IF DOXR THEN E=0 ELSE k=R

880 FOR I=L+1 TO 01 @ FOR J=1 TO kK & F
RINT # 1,100%I+J & NEXT J & NEXT I

890 IF 01:xl. THEN k=01 ELSE k=L

QOO0 FOR I=R+1 70 O ® FOR J=1 TO K & PR
INT # 1,100%xJ+1 & NEXT J & NEXT I

210 !

220 ! Legends, hatch type, pen

IO !

940 IF L.*01 OR N THEN 990

P50 ON ERROR GOSUR 1780 @ GOTO 96460

260 GOSUR 1970 ! Clear displav.

970 INFUT "Edit legends (y/n/g)? ","n"
HEAY:

280 ON POS("YNQ",UFRC® (A%L1,11))+1 GOT
0 960,990,1170, 2020

990 FOR I=1 TO L

1000 GOSUR 1970 @ GOSUR 1710 ! Clear d
isplay, set error trap.

1010 IF NOT N AND I<=01 THEN READ # 1,
1+8 ; B$,C$,H,F ELSE B%,Cé="" & H=MOD(
I-1,6)+1 @ P=1

1020 ON ERROR GOSUR 1780 @ GOTO 1030
10Z0 DISP "Upper legend #"%STR$(I); o
INFUT ": ",B$:E%

1040 ON ERROR GOSUR 1780 & GOTO 1050
1050 DISF "lLower legend #"%STR$(I); ®
INPUT ": ",CH:C%

1060 ON ERROR GOSUER 1780 @ GOTOD 1070
1070 DISP "Hatch type % pen #"%STR$(I)
3 ® INPUT ": “,STR$(H)&","&STR$(F)3H,FP
1080 IF H<1 OR H>6 OR F<1 OR P>2 THEN
E=99 # GOSUR 1800 » GOTO 1070

1090 PRINT # 1,1+8 3 B$,C$%,H,P

1100 NEXT I

1110 !

1120 ! X-axis labels

11320 !

1140 IF B>0 OR N THEN 1210

1150 GOSUB 1970 ! Clear display

1160 FOR I=B+1 TO O @ PRINT # 1,50+1 @
NEXT 1

1170 ON ERROR GOSUB 1780 @ GOTO 1180
1180 GOSUB 1970 ! Clear Display

1190 INPUT "Edit x—axis labels (y/n/q)
’? "’lln"’A‘

From new number of levels to old
Delete record

K = Max (0,B)
Delete excess bars

L = Max (01,L)
Delete excess levels

New or additional level, skip edit
On error, repeat prompt

For each level

Read legend titles, match type and
pen color if they exist

On error, repeat prompt

On error, repeat prompt

On error, repeat prompt

If inputs out of range, error

Store in data file

If new or additional bars, skip edit
Delete extra bars

Un error, repeat prompt
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1200 ON FOS(UYNRY,UFRC$(A%L1,110)+1 GO
TO 1180,1210,1310, 2020
1210 GOSUR 19270 ' Clear Display
1220 GOSUR 1710

230 FOR I=1 TO B
1240 IF NOT N AND I+<=0 THEN READ # 1,5
O+ 3 BR% ELSE Re=""
1250 ON ERROR GOSUR 1780 % GOTO 1260
1260 DISF "X label "&8TR$(I);
1270 INFUT "2 ",Rei;B$
1280 GOSUR 1710
1290 PRINT # 1,50+ 3 E$
1300 NEXT I
17310 !
1320 ! Rar data
13730 !
1340 IF L>01 OR N OR RX01 THEN 1390
1350 ON ERROR GOSUER 1780 ® GOTO 173460
1360 GOSUR 1970 ! Clear Display
1370 INFUT "Edit bar data (y/n/g)? ","
n"; A%
1280 ON FOS("YNR",UFPRC$(A$L1,13))+1 GO
TO 1360,1390, 1580, 2020
1390 GOSUR 1970 @ GOSUR 1710 ! Clear d
isplay ¥ set error trap
1400 READ # 1,6 3 YO,Y1l,Y2
1410 FOR I=1 TO L
1420 IF I:x01 OR L=1 OR N OR R>0 THEN 1
470
1430 ON ERROR GOSUR 1780 & GOTO 1440
1440 GOSUR 1970 ! Clear display
1450 DISF "Edit level "LS8TR&(I)%" (vy/n
/q) "3 ® INPUT "2 “","n";A%
1460 ON POS("YNQR",UFPRC®(A$L1,11))+1 GO
TO 1440,1470,1570,2020
1470 GOSUR 1970 & GOSUR 1710 ' Clear d
isplay & set error trap

1480 FOR J=1 TO R

1490 IF I<=01 AND NOT N AND J<=0 THEN
READ # 1,100%xI+J ; Y ELSE Y=0

1500 ON ERROR GOSUR 1780 ® GOTO 13510
1510 DISF "Level "&STR$(IH&", bar "&8T
R$(J); ® INPUT "2 ",STR$(Y)3VY

1520 IF YO>Y1 THEN 1540

1530 IF Y<YO OR Y:>Y1 THEN E=99 @ GOSUR
1800 @ GOTO 1500 ELSE 13550

1540 IF Y>YO OR Y<Y1 THEN E=99 & GOSURB
1800 @ GOTO 1500

1550 GOSUER 1720 @ PRINT # 1,100%I+J 3
Y

1560 NEXT J

1570 NEXT I

1580 !

Set error trap
For each bar
Read label if it exists

On error, repeat prompt

Set fatal error trap
Store label in file

If new facts or bars, skip edit
On error, repeat prompt

Get scale values
For each level
If new level, skip edit

On error, repeat prompt

For each prompt
Get bar height, if it exists

On error, repeat prompt

If scale from high to low
Is height out of range?

If scale from low to high -
is height out of range?
Store height

Next bar
Next level
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1590

S0TO

ASHTEN #

150

T X Close file
Back to the beginning.

fFurge duplicate file

1&30 !

1640 IF HOT N THEN CAT F$

1650 ON ERROR GOSUR 1770 & GOTO 14660
1660 DISF "*"&F$%"" exists in memory, "
®DISFE " purage v/ "y @ INPLUT "m0
n'sAs

1670 ON FPOS("NY",UPRCS (ASE L, 11 0 +1 GOT
0 14660, 1700, 1680

1480 FLURGE F4$

1690 F LIRN

1700 FOF ® GOTO 130 ' Escape the subro
utine,

1710 1

1720 'V Set error trap

17350 !

1740 ON ERROR GDSUR 1780 @ GOTO 150
1750 RETURN

1740 !

1770V error detection

1780 !

1790 E=ERRN

1800 !

1810 Ed="lnable to run'

1820 IF E=14& THEN E$="Not enough memor

V.
1830 IF
18340 IF
1850 IF
1840 IF F=47% THEN E$="Numeric input."
1870 IF E=44 THEN E$="Too many inputs.
1880 IF E=51 THEN E$="FRINT # to runfi
le "

1890 IF E=57 OR E=58 THEN E$="1/0 erro
r.
1900 IF E=62 THEN E$="File not found."
1910 IF Ex&2 AND E<69 THEN E$="File er
ror.

1920 IF E»*91 AND E<98 THEN E$="Mass st
orage error."

19730 IF E=98 THEN E$="Not a plot file.
1940 IF E=99 THEN E$="Invalid paramete
r..“ll

1950 REEF 1000 & DISF "Error "L85TR$ (E)
L, YLES ® WAIT 2

1960 RETURN

19270 !

. THEN E$="Data tvpe."
THEN E$="No data."
THEN E$="String too long.

On error, repeat prompt

Report error, restart at beginning
of program

Save error number

Default error message
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1980 ' Clear display

1990 !

2000 DISF CHR$ (C27) LAY LUHRS (O) LUHFRS ()

LCHRS (27) 803"
2010 RETURN

2020 !

2030 Y End program

2040 !

2050 DISF CHR$ (27) & E"LCHRS (27) %0 H" Clear display, home cursor

2060 ASSIGN #
2070 END

1

TO % Close data file
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10

20

0

40

S0

6O !

70 DISF CHR$(27)%"ERar Flot" ! Frogram identifier

a0 !

Q0 OFTION BASE 1

100 DIM A$LZ],BHI50],CHI501,DSILE] L ESL20],F$608]

110 INTEGER B,E,EL1,F,G,HL,T,J,K, L, 1,02, FP,F1,R1,R2,6,T

120 REAL. F1,Y,.YO,Y1,Y2,Y (30)

120 F$="RBARDATA" ! Default file name

140 D&="" ! Deftault device specifier

150 !

160 ' Function to generate labels

170 1

180 DEF FML$(H, X,Y,F$,FP, 5[50, R1,R2)

190 Pl=-LEN(S%) ! Left justified

200 IF P$="R" THEN Fl=-F1 ! Rignt justified

210 IF P$="C" THEN Fl=F1/2 ' Centered

220 PRINT USING “E" 3 "PU3SR"3;HX.243","31H/2;:":" ! Relative character siz

e

230 PRINT USING “E" 3 "DI";RLIz","3R2:":3" ! Absolute direction

240 PRINT FNM$(X,Y) ! Move

250 PRINT USING "E" 3 "CP"3;FP1l3","3F:3"3" ' Move characters relative to x,

Y

260 PRINT "LRBR"&S$LCHR$(ZHL"FU;" ' Plot 1abel

270 FNL$="" ' Dummy value

280 END DEF

290 !

Z00 ! Function to hatch bars

100!

Z20 DEF FNH#® (LL1,L2,R1,.R2,H)

FI0 ON H GOTO 460,340,350, 360,370,380 ! Select hatch type

F240 F=200 & G=0 ® 50T0 390 ' H=Z: wide, single hatch

I50 F=100 ® G=0 & GOTO 220 ! H=3: narrow, single hatch

S60 F=200 & G=1 ® GOTO 390 ! H=4: wide, cross—hatch

F70 F=100 @ G=1 ® GOTO 3920 ' H=5: narrow, cross—hatch

IBO F=20 @ G=0 ! H=é: fill

A0 PRINT USING “EY 3 "IW"zl.iz",";L23",."3sR13","3R2;":" ! Plotting window
is bar perimeter

400 !

410 FOR E=L2-(R1-L.1) TO RZ2 STEFP F ! Hatching loop

420 PRINT USING "K' 3 "PU"3;L13",."sk3;";PD";R1;","sK+R1-L.13";"

470 IF G THEN FPRINT USING "E" 3 "PU"3R1ig",":kK3";PD"sL.1g","sE+R1-L1g"g"

440 NEXT K

450 !

460 FRINT "PUzIW:" ! Lift pen, restore plotting window

470 FNH$%="" ! Dummy value

480 END DEF

490 !

Rar plot program

HF--7%5 Graphics Solutions Book
Series 70 Users® Library
March 19873
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PROGRAM LISTING

B5OO OV Move function

51000

520 DEF FNM$(X,Y) = "PU"LSTRE (X &, "LETR$S (Y)Y &'y "
5EO O

540 ' Function to generate bar

S50 !

560 DEF FNR$(L1,L2,R1,R2)

570 PRINT FNM$(LL1,L.2) ' Move to lower left corner
580 PRINT USING "K' 3 "FD"jliz","sR2;"."sRiz","sRE; ", "sRig", "sL2s " "sbl1g
LMaL 2yt Y Draw

590 FNR$="" ! Dummy value

600 END DEF

610 !
620 Y File query
L0

6HA40 FWIDTH INF ! Eliminate default line feeds to plotter

650 WIDTH INF ! Eliminate default line feeds to display

660 GOSUR 2270 ! Clear display

H70 GOEUR 2180 'V Set error trap

680 INFUT "Data file name? ",F$;F%$

H20 IF Fé="" THEN 2280 ! Quit on no input

TOO !

710 ON ERROR GOSUR 2040 @ GOTO 720

720 INFUT "Device specifier? ",D$;D%

730 IF D$#"" AND FOS(D%,":")#1 THEN E=673 & GOSUR 2060 & GOTO 720
740 !

750 E=0 ! Initialize error variable

760 ON ERROR E=ERRN

770 IF D#$="" THEN CAT F% ELSE COFY D$ TO F$ ! Try to find the file
780 IF D$="" AND E THEN GOSUR 2060 ® GOTO &40 ! File not found in memory
790 IF D$="" 0OR NOT E THEN 200 ! No problems

800 !

810 IF E#&64 THEN GOSUR 2060 @ GOTO 640 ' If not duplicate file
820 CAT F$ ! Does file exist?

870 ON ERROR GOSUER 2040 @ GOTO 840

840 DISF "*"YF$%"* exists in memory,"

850 INPUT " purge (y/n>? ","n"3;A$

860 ON FOS("NY",UFRC% (A%L1,11))+1 GOTO 840,640,870

870 PURGE F%

880 GOTO 750 ! Retry copy

890 !

200 GOSUR 2180 ! Set error trap

9210 ASSIGN # 1 TO F$,BASIC

920 READ # 1 ; A% ! First record in file

9730 IF AS#"b" THEN E=98 @ GOSUR 2060 @ GOTO 640 ! Not a bar plot file
40 !

950 ! Stacked or grouped plot?

260 !

970 ON ERROR GOSUR 2040 @ GOTO 980

980 GOSUR 2230 ! Clear display

990 INPUT "Stacked or grouped plot (s/g)? ","g":1A%

1000 ON POS("SG",UPRCS$(ASC1,11))+1 GOTO 970,1010,1030

1010 T=1 ! Stacked plot
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PROGRAM LISTING

1020
1OEO0
1040
1050
1060
1070
1080
1090
1100
1110
1120
11730
1140

GOTO 1040

T=0 ' Grouped plot

1

' FPlotter speed

i

ON ERROR GOSUR 2040 @ GOTO 1080

GOSUR 2270 ' Clear display

INFUT "Flot speed (f/m/s)7 ","s"10%

IF NOT FOS("FMS"Y,UFRC$(A$C1,11)) THEN E=9% @ GOSUR 2060 @ GOTO 240
IF UPRC®(ASL L, 1D ="F" THEN &$=38 ® G070 1140 ! Flot fast

IF UFRCS (A$C1, 11 ="M" THEN &=1% ELSE S5=3% ! Plot medium, else slow
]

FRINT "IN,FA,VS"EETR$(SIE"SFIs" 'V Initialize plotter, absolute unit

s, select speed % pen

1180
1160
1170
1180
1190
1200
1210
1220
1220
1240
1250
1260
1270
1280
1290
-3
17200
17210
17220
ZZ0
1Z40
1250
17260
13270
1780
17290
1400
1410
1420
1470
1440
1450
1460
1470
1480
1490
1500
1510
1520

i

' Plot titles, frame agraph

1

GOSUR 2180 ! Set error trap.

READ # 1 3 B% ! read main title

FRINT FNL#%{4.7,5600,7479,"C", ~.5,B%,1,0) ! Flot main title
READ # 1 3 EB% ! Read subtitle

FRINT FNL%(3.7,5600,7207,"C",~.5,B%,1,0) ' Flot subtitle
PRINT FNE$ (1200,750,99200,6150) ' Frame plot

GOSUR 2180 ! Set error trap

READ # 1 3 B% ! Read » axis title

FRINT FNL$ (3, 5600,279,"C",-.5,B%,1,0) ! Flot » axis title
READ # 1 3 B$% ! Read y axis title

FRINT FNL$ (Z, 250, 3450, "C",~.5,B%,0,1) ! Flot v aris title
READ # 1 ;3 YO,Y1,Y2,B,L. ' Read v min, vy max, v inc, # bars, # level

1
' Plot X-—labels

GOSUR 2180 ' Set error trap

i

FOR I=1 TO R ! For each bar

READ # 1,50+1 ; B% ! Read bar label

PRINT FHNL$ (3, 1300+8600\(B+1)%1,750,"C",~1,B$,1,0) ! Flot bar label
NEXT I

]

' Plot Y—-tics & tic labels

]

GOSUR 2180 ! Set error trap

F1=5400/ARS(Y1-Y0O) ! Y scale factor

J=0 ! Tic number

)

FOR I=750 TO 6150 STEP ABS(Y2%F1) ! Move along y axis
PRINT FNM$(1300,1I) ! Move to tic location

PRINT "YT;" ! Place tic mark

PRINT FNL$(3,1200,I,%"0L.",-.25,8TR$(YO+Y2%J),1,0) ' Label tic
J=J+1 ! Next tic

NEXT 1

]




PROGRAM LISTING

1530
1540
1550
1560
1570
1580
1590
1600

1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
t ou

1770
1780
ht
1790
1800
1810
1820
18320
1840
1850
1860
1870
1880
1890

' Flot legends & bars

i

El=0 ' Initialize bar height error f1ag

IF NOT T THEN 1620 ' Grouped plot

i

FOR J=1 TO B ' Clear accumulator +for each bar

Y (J)=0

NEXT J

]

FOR I=1 TO L. ' For each level

GOSUR 2180 ' Set error trap

READ # 1,1+8 3 B$,Cs,HILF ! Upper legend, lower legend, hatch type,
#

F1=1300+1X (B600N{.+1)) ! X location of leqgend

FRINT "SF1;L.T:" ' Select pen 1, solid line

FRINT FNL$(2.&6,F1,6800,"C",0,B%,1,0) ! Flot upper legend label
FRINT FNL$(Z2.6,F1,46800,"C",~-1,C%,1,0) ' Flot lower legend label
FRINT USING "E" 5 "SF"3P3"s" ! Belect pen

FRINT FNB$ (F1-3200, 4200,F1+300,6350) ! Plot legend bar

FRINT FNH% (F1-3200, 8200,F1+3200,6550,H1) ! Hatch legend bar

1

FOR J=1 TO R

READ # 1,100%I+J 3 ¥ ' Read bar height

IF T THEN 1810 ' Stacked plot

L1=INT (LAY X (2K T-1) +2XI-1) %8600/ (2% (L+1) X (B+1) ) +1300) ' Lower lef

coordinate

L.2=750 ! Lower left v coordinate

RI=INTCCL+A1) X (2K T 1) +2% I +1) XBLHOO/ (2% (L+1) X (B+1) ) +1300) ! Upper rig

coordinate

R2=INT(750+¥YX5400/ARS(Y1~-YO))) ! Upper right y coordinate

GOTO 1920

L1=INT((4%J-1) %2150/ (B+1)+1300) ' Lower left x coordinate
RI=INT((4%J+1)X2150/ (B+1)+1300) ' Upper right % coordinate

LE2=INT (750+Y (J) XxS400/ARS(Y1-YO)) ! Lower left y coordinate
YD) =Y {(I)+Y ' Accumulate stacked bar height

R2=INT(7S0+Y (J) XS400/ARS(Y1-Y0)) ! Upper right y coordinate

IF R2<=6150 THEN 1920 ! If stacked height is not out of range

IF 1.2:6150 THEN L2=6150 ! If the base of the bar » max heigt
2=6150 ! New bar height

PRINT FNL%$ (2, 1300+8600\ (B+1)%J, 750, "C",~.4,".",1,0) ! Identify the

out of range bar

1900

IF NOT E1 THEN PRINT FNL$(2,10250,7479,"L",~1," (Range Error)",1,0)

' Flot error message

1910
1920
19370
1940
1950
1960
1970
1980
1990
2000

El=1 ' Flag error so message is not replotted
FRINT FNB$(LL1,L2,R1,R2) ! Plot bar

FRINT FNH#$(.1,L2,R1,R2,H1) ! Hatch bar

NEXT J ! Next bar

]

NEXT I ! Next level

]

' Put pen away & recycle program

1

FRINT "PUO,03;8F3" ! Move to 0,0 % replace pen
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PROGRAM LISTING

' Error detection

]
E=ERRN
1

2070 E$="lUUnable to run."

2080 IF E=33F THEN E$="Data type."

2090 IF E=34 THEN E$="No data."

2100 IF E=42 THEN E$="String too long."
2110 IF E=44 THEN E$="Too many inputs.”
2120 IF E=62 THEN E$="File not found."
2130 IF E=63 THEN E$="Invalid filespec.”
2140 BEEF 1000

2150 DISF "Error "L5TR$(E)Y LY, "LE$

2160 WAIT 2

2170 RETURN

2180 1
W ' Set error trap

]

ON ERROR GOSUR 2040 @ GOTO 640
RETURN

2240 ' Clear display

2250 ! )
2RH0 DISFE CHR$ (27) "4 "LRCHRS (0) LCHR$ (2) LCHR$ (27) &"J";
RETURN

: 0O ASSIGN # 1 TO X
EEE0 END




PROGRAM DESCRIPTION

PIE CHART

What the Programs are Designed To Do:

The PIE CHART plotting package consists (as does each package in

this Solutions Book) of two programs: a file creation/editing
program and a plotting program. The editing program prompts the user
for inputs by which data files that contain the information necessary
to create plots using the HP TUTOA plotter are created. The plot
program translates these data files into the appropriate HP-GL#*
commands to create plots with the plotter. The programs are recorded
on the included magnetic cards under the file names "PEDIT" and
"PPLOT" respectively.

The package allows the user to plot single-page, single pie charts.

(The package should work with either the HP-IL option of the HP TUTOA
plotter or with other interface options if the appropriate interconnect
device is used.) The plot may be labeled with a main title and subtitle.
The user may select between six hatch types for use in plotting the
sections.

The programs interface with mass storage and display devices. Printers
are not supported by the programs because of the nature of the plotter
interface. The plotter must be addressed as the PRINTER IS device and
therefore no other printer device may be accessed while running the
programs. If a mass storage device is used, it is assumed to have the
device specifier ":CA".

# Hewlett-Packard Graphics Language - see your HP T4T0A Interfacing and
Programming Manual.

89
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SAMPLE PROBLEM

The following example assumes that the user has loaded the edit and the
plot programs into memory under the file names "PEDIT" and "PPLOT"
respectively. The example also assumes that the file "PDATA" does not
exist in memory, that the HP TU470A is on the HP-IL interface, that it
has been assigned a device specifier and has been specified as the
printer device (via the PRINTER IS command).

DISPLAY KEYSTROKES

run "pedit"™ [RTN]

The initial prompts are straight-forward. We would like to
create a new plot file and will use the default data file
name "PDATA",

Create a NEW Plot File Y/N? y [RTN]
Data File Name: PDATA [RTN]

Since the file is new, it is empty. We must supply values
for the plot's titles, number of slices and characteristics
for each slice. The titles used in this example are
superfluous in this case.

Main title: Main Title [RTN]
Subtitle: Subtitle [RTN]

Slice units are the units with which the slices are
labeled. The value of each slice is expressed in these
units and the fraction of the pie taken up by the slice is
determined by the program. If the units chosen are
percentage, the program keeps track of the total and
generates an error if the final size of the pie is greater

than 100%.
Slice units: ¢ [RTN]
Number of Slices: 6 [RTN]

The labels used here are arbitrary. Six slices are chosen
to demonstrate the six different hatchtypes. Each slice
is approximately one sixth of the pie. We will explode
alternate slices.

Slice 1 Label: Slice #1 - [RTN]
Slice 1 Value: % 17 [RTN]
Slice 1 Hatchtype: 1 [RTN]

Explode slice 1 Y/N? n [RTN]




SAMPLE PROBLEM

DISPLAY KEYSTROKES
Slice 2 Label: Slice #2 - [RTN]
Slice 2 Value: % 17 [RTN]

Slice 2 Hatchtype: 2 [RTN]

Explode slice 2 Y/N? y [RTN]

Slice 3 Label: Slice #3 - [RTN]
Slice 3 Value: % 17 [RTN]

Slice 3 Hatchtype: 3 [RTN]

Explode slice 3 Y/N? n [RTN]

Slice 4 Label: Slice #4 - [RTN]
Slice Y4 Value: % 16 [RTN]

Slice 4 Hatchtype: 4 [RTN]

Explode slice 4 Y/N? y [RTN]

Slice 5 Label: Slice #7 - [RTN]
Slice 5 Value: % 16 [RTN]

Slice 5 Hatchtype: 1 [RTN]

Explode slice 5 Y/N? n [RTN]

Slice 6 Label: Slice #6 - [RTN]
Slice 6 Value: % 17 [RTN]

Slice 6 Hatchtype: 6 [RTN]

Explode slice 6 Y/N? y [RTN]

We have made an error in slice 5 and wish to correct it.

Edit File Z/ﬁ? y [RTN]
Edit Titles z/!? n [RTN]
Edit Slices Y/N? y [RTN]
Slice units: % [RTN]
Add,Move,Change,Delete,eXit: ¢ [RTN]
Slice # to change: 5 [RTN]
Slice 5 Label: Slice #7 - Slice #5 - [RTN]
Slice 5 Value: 16 % [RTN]
Slice 5 Hatchtype: 1 5 [RTN]
Explode slice 5 Y/N? n [RTN]
Add,Move,Change,Delete,eXit: x [RTN]
Plot Y/N? y [RTN]

PPLOT B 5770 11:22 05/12/83
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SAMPLE PROBLEM

DISPLAY KEYSTROKES

Having created a data file, we choose to plot the information.
The default file name is that of our file (since we chose the
default in the edit program) and it still exists in memory.

We are given a choice of plotting speeds: fast, medium and slow.
We choose fast.

Data Filename: PDATA [RTN]
PDATA B 217 tt:tt dd/dd/dd
Plot Rate (F,M,S): f [RTN]

The program procedes to generate the plot.
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USER INSTRUCTIONS

CREATING A NEW FILE

DISPLAY KEYSTROKES
STEP (NEW) 1:
run "pedit" [RTN]
STEP (NEW) 2:
Create a NEW Plot File Y/N? y [RTN]

STEP

Data

STEP

Main

This prompt requests the type of file to be manipulated by
the program. The program is capable of creating a new plot
file or of modifying an existing plot file.

The response character may be entered in either upper or
lower case. Any invalid input (string too long, commas or
semicolons) will generate an error and cause the prompt to
be repeated. Select "y" to create a new file ("y" is the
default, so just press [RTN]).

(NEW) 3:
File Name: PDATA 13 character string [RTN]

This prompt requests the name of the data file to be created.
Any string of up to 13 characters, upper or lower case, will
be accepted. Strings longer than 13 characters or containing
commas, semicolons or quotation marks will generate an error
message and cause the prompt to be repeated. An invalid file
file specifier will not be detected until the program tries to
access the file. At that time an error will be generated and
the prompt will be redisplayed.

The default file name may be used by pressing [RTN] with no
input. The file name may be modified or replaced by pressing
appropriate keys (the [CLR], [SHIFT][DEL], [DEL], [I/R] and
[BACK] keys are active at this time) before pressing [RTN] to
accept the input.

(NEW) 4:
title: 50 character string [RTN]
The program is asking for the main title of the plot. This

title may be any string of text, excluding commas, semicolons
and quotation marks, of up to 50 characters. Erroneous inputs
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USER INSTRUCTIONS

DISPLAY KEYSTROKES

(containing commas, semicolons or quotation marks) will
generate an error and cause the prompt to be repeated.
The title will be plotted along the top of the graph.
Pressing [RTN] with no input is acceptable and will cause
no title to be plotted.

STEP (NEW) 5:
Subtitle: 50 character string [RTN]

The program is asking for the subtitle of the plot. This
may be any string of text, excluding commas, semicolons and
quotation marks, of up to 50 characters. Erroneous inputs
(containing commas, semicolons or quotation marks) will
generate an error and cause the prompt to be repeated. The
subtitle will be plotted immediately below the main title
(or immediately below the place the main title would be).
Pressing [RTN] with no input is acceptable and will cause
no subtitle to be plotted.

STEP (NEW) 6:
Slice units: % 3 character string [RTN]

The program is asking for the value units that each slice
represents. This symbol will be plotted, along with the
slice's value, after its label. The default is percent
(%). Any three-character string may be used excluding
those containing commas, semicolons and quotation marks.
Invalid strings will cause an error and the prompt will be
repeated. The slice unit string may be omitted.

If the chosen string units are percentage, the program will
test the accumulated total for all of the slices and generate
an error if it is greater than 100.

STEP (NEW) T:

Number of Slices: integer [RTN]
The program is asking for the number of slices to be plotted.
Valid input for the number of slices is an integer between 1

10. All other inputs will generate an error and cause the
prompt to be repeated.



USER INSTRUCTIONS

DISPLAY KEYSTROKES

STEP (NEW) 8:
Slice 1 Label: 17 character string [RTN]

The program is asking for the descriptive label for slice 1.
This may be any string of text, excluding commas, semicolons
and quotation marks, of up to 17 characters. Erroneous
inputs (containing commas, semicolons or quotation marks)
will generate an error and cause the prompt to be repeated.
Pressing [RTN] with no input is acceptable and will cause no
descriptive label to be plotted.

STEP (NEW) 9:
Slice 1 Value: % integer [RTN]

The program is asking for the size of the slice in the
appropriate units (the example assumes "%"). Input must be
an integer between 1 and 99 (if units are percentage) or
between 1 and 9999. Real numbers may be input but are
rounded to integers for use. All other inputs will cause
the prompt to be repeated.

STEP (NEW) 10:
Slice 1 Hatchtype: integer [RTN]

The program is asking for the hatch type of the slice. Valid
hatch type values are integers between 1 and 6. All other
inputs will generate an error and cause the prompt to be
repeated. A list of the hatch types can be found on page 93.

STEP (NEW) 11:
Explode slice 1 E/E? y or n [RTN]

The program is asking whether the slice is to be "pulled"
away from the other slices in the plot. The program requires
a single character response. Inputs of more than one char-
acter will cause an error and the prompt will be repeated.
Any single-character input, other than "n" or "N" will be
interpreted as "yes".
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DISPLAY KEYSTROKES

STEP

Edit

STEP

Plot

STEPS (NEW) 8 through 11 will be repeated for each slice as
specified in STEP (NEW) 7.

(NEW) 12:
File Y/N? y or n [RTN]

The newly created file may now be edited. The program
requires a single character response. Inputs of more than
one character will cause an error and the prompt will be
repeated. Any single-character input, other than "n" or
"N" will be interpreted as "yes".

See User Instructions for "Editing an Existing File"
beginning with step (OLD) 4 to edit the file.

A negative response will cause the program to continue at
step (NEW) 13.

(NEW) 13:

Y/N? y or n [RTN]

The program is asking whether the file should be plotted or
not. The program requires a single character response.
Inputs of more than one character will cause an error and
the prompt will be repeated. Any single-character input,
other than "n" or "N" will be interpreted as "yes". The
use of this option requires either that the plot program be
in file "PPLOT" in main memory or that it be in file
"PPLOT" on device ":CA",

See User Instructions for "Plotting" beginning at step
(PLOT) 2 to plot the file.

A negative response will cause the program terminate.
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EDITING AN EXISTING FILE

DISPLAY KEYSTROKES
STEP (OLD) 1:
run "pedit" [RTN]

STEP (OLD) 2:

Create a NEW Plot File Y/N? n [RTN]
This prompt requests the type of file to be manipulated by
the program. The program is capable of creating a new plot
file or of modifying an existing plot file.
The response character may be entered in either upper or
lower case. Any invalid input (string too long, commas or
semicolons) will generate an error and cause the prompt to
be repeated. Select "n" to edit an existing file.

STEP (OLD) 3:

Name of File to Edit: PDATA 13 character string [RTN]

This prompt requests the name of the data file to be edited.
Any string of up to 13 characters, upper or lower case, will

be accepted. Strings longer than 13 characters or containing
commas, semicolons or quotation marks will generate an error
message and cause the prompt to be repeated. An invalid file
specifier will not be detected until the program tries to ac-
cess the file. At that time an error will be generated and the
prompt will be redisplayed. If the specified file is not found
in memory, device ":CA" is searched. If the file is not found
on device ":CA", an error occurs and the prompt is repeated.

The default file name may be used by pressing [RTN] with no
input. The file name may be modified or replaced by pressing
the appropriate keys (the [CLR], [SHIFT][DEL], [DEL], [I/R] and
[BACK] keys are active at this time) before pressing [RTN] to
accept the input.
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DISPLAY KEYSTROKES
STEP (OLD) 4:
Edit Titles Y/N? y or n [RTN]

STEP

Main

STEP

Since the user may not desire to alter the values of the titles,
the program gives you the choice of skipping them. The response
string may be entered in either upper or lower case. Any invalid
input (string too long, commas or semicolons) will generate an
error and cause the prompt to be repeated. Single character
responses other than "n" or "N" will be interpreted as yes.

A response of "y" will cause the program to continue at step
(OLD) 5 while that of "n" will continue at step (OLD) 7.

(OLD) 5:
title: old title 50 character string [RTN]

The program is asking for the main title of the plot. This
title may be any string of text, excluding commas, semicolons
and quotation marks, of up to 50 characters. Erroneous inputs
(containing commas, semicolons or quotation marks) will generate
an error and cause the prompt to be repeated. The title will be
plotted along the top of the chart. Pressing [RTN] with no
input will accept the old title (represented by "old title" in
the example above). The main title may be omitted by clearing
the input display.

(OLD) 6:

Subtitle: old subtitle 50 character string [RTN]

The program is asking for the subtitle of the plot. This may be
any string of text, excluding commas, semicolons and quotation
marks, of up to 50 characters. Erroneous inputs (containing
commas, semicolons or quotation marks) will generate an error
and cause the prompt to be repeated. The subtitle will be
plotted immediately below the main title (or immediately below
the place the main title would be). Pressing [RTN] with no
input will accept the old title (represented by "old subtitle"
in the example above). The main title may be omitted by clear-
ing the input display.
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DISPLAY KEYSTROKES

STEP (OLD) 7:

Edit Slices Y/N? y or n [RIN]

Since the user may not desire to alter the values of the slices,
the program gives you the choice of skipping them. The response
string may be entered in either upper or lower case. Any invalid
input (string too long, commas or semicolons) will generate an
error and cause the prompt to be repeated. Single character re-
sponses other than "n" or "N" will be interpreted as yes.

A response of "y" will cause the program to continue at step
(OLD) 8 while that of "n" will continue at step (OLD) 19.

STEP (OLD) 8:

Slice units: % 3 character string [RTN]

The program is asking for the value units that each slice repre-
sents. Default is percent. Any three-character string may be
used excluding those containing commas, semicolons and quota-
tion marks. Invalid strings will cause an error and the prompt
will be repeated. The slice unit string may be omitted.

If the chosen string units are percentage, the program will test
the accumulated total for all of the slices and generate an error
if it is greater than 100.

STEP (OLD) 9:

Add[ﬂovetghange.Bglete.qiit: a, m, ¢, d or x [RTN]

This is the branch point for selecting the following options:

Add: add a slice to the pie at any location. Go to step
(oLD) 10.

Move: move a slice in the pie from one location to another in
the pie. Go to step (OLD) 11.

Change: alter the characteristics of a slice in the pie. Go to
step (OLD) 13.




USER INSTRUCTIONS

DISPLAY KEYSTROKES

Delete: remove a slice from the pie. Go to step (OLD) 14.

eXit: leave the slice-editing section of the program. Go
to step (OLD) 19.

The response string may be entered in either upper or lower case.
Any invalid input (string too long, commas or semicolons) will
generate an error and cause the prompt to be repeated.

STEP (OLD) 10:
Add after slice #: integer [RTN]

The response to this prompt should be the slice after which the
new slice is to be inserted. Only integers in the range 0 to
the total number of slices will be accepted. Inputting 0 will
cause the slice to be inserted before the first slice. Execu-
tion will continue at step (OLD) 15.

STEP (OLD) 11:
Slice # to be moved: integer [RTN]

The response to this prompt is the slice to be moved. Only
integers in the range 1 to the total number of slices will
be accepted.

STEP (OLD) 12:
Put after slice #: integer [RTN]

The response to this prompt is the location to which the
slice is to be moved. Only integers in the range 0 to the
total number of slices will be accepted. Inputting 0 will
cause the slice to be inserted before the first slice.
Execution will continue at step (OLD) 9.

STEP (OLD) 13:

Slice # to change: integer [RTN]
The response to this prompt should be the number of the
slice to be changed. Only integers in the range 1 to the

total number of slices will be accepted. Execution will
continue at step (OLD) 15.
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USER INSTRUCTIONS

DISPLAY KEYSTROKES

STEP (OLD) 14:
Slice # to delete: integer [RTN]

The response to this prompt is the slice to be deleted. Only
integers in the range 1 to the total number of slices will be
accepted. Execution will continue at step (OLD) 9.

STEP (OLD) 15:
Slice n Label: 17 character string [RTN]

The program is asking for the descriptive label for slice n, the
slice to be altered or added. This may be any string of text,
excluding commas, semicolons and quotation marks, of up to 17
characters. Erroneous inputs (containing commas, semicolons or
quotation marks) will generate an error and cause the prompt to
be repeated. Pressing [RTN] with no input is acceptable and
will cause no descriptive label to be plotted.

STEP (OLD) 16:
Slice n Value: % integer [RTN]

The program is asking for the size of the slice in the appro-
priate units (the example assumes "%"). Input must be an integer
between 1 and 99 (if units are percentage) or between 1 and 9999.
Real numbers may be input but are rounded to integers for use.
All other inputs will cause the prompt to be repeated.

STEP (OLD) 17:

Slice n Hatchtype: integer [RTN]
The program is asking for the hatch type of the slice. Valid
hatch type values are integers between 1 and 6. All other
inputs will generate an error and cause the prompt to be
repeated. A list of the hatch types can be found on page 93.

STEP (OLD) 18:

Explode slice n Y/N? y or n [RTN]

The program is asking whether the slice is to be "pulled" away
from the other slices in the plot. The program requires a
single character response. Inputs of more than one character
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USER INSTRUCTIONS

DISPLAY KEYSTROKES

STEP

Plot

will be repeated. Any single-character input, other than "n" or
"N" will be interpreted as "yes". Execution continues with step
(oLD) 9.

(oLD) 19:

Y/N? y or n [RTN]

The program is asking whether the file should be plotted or not.
The program requires a single character response. Inputs of
more than one character will cause an error and the prompt will
be repeated. Any single-character input, other than "n" or "N"

will be interpreted as "yes".

See User Instructions for "Plotting" beginning at step (PLOT) 2
to plot the file.

A negative response will cause the program to terminate.
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USER INSTRUCTIONS

PLOTTING
DISPLAY KEYSTROKES
STEP (PLOT) 1:
run "pplot" [RTN]
STEP (PLOT) 2:
Data Filename? PDATA 13 character string [RTN]

This prompt requests the name of the data file to be manipu-
lated. Any string of up to 13 characters, upper or lower

case, will be accepted. Strings longer than 13 characters or
containing commas, semicolons or quotation marks will generate
an error message and cause the prompt to be repeated. A string
that represents an invalid file specifier will not be detected
until the program tries to access the file. At that time an
error Will be generated and the prompt will be redisplayed.
Press [RTN] to accept the default file name.

The catalog information for the selected file will be displayed
for the current DELAY setting before it is accessed.

STEP (PLOT) 3:
Plot Rate (F,M,S): f, m or s [RTN]

The program is asking whether it should plot fast, medium or

slow. The selection is mostly user preference, but a slow speed
may be required to prevent pen skipping on such things as slides
for overhead projectors. Only "f", "m" and "s" are allowed inputs.
All other inputs will generate an error and cause the prompt to

be repeated.

The program continues from here to generate the plot.
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ERROR MESSAGE

Number

Message

Description

16

42

43

4y

56

62

63

68

34

nn

or 42

Not enough memory

Line too long

Number only

No commas

Error in HP-IL loop

No file: name

Invalid name

Wrong file type

Not a plot file

Unable to run

Not enough memory exists
in order to create or
expand the data file.

The text the user has
input is longer than that
allowed by the prompt.

The user entered text in
response to a numeric
prompt.

Either too many numeric

inputs were specified or
commas or semicolons were
entered in a text string.

The HP-IL loop is broken
or some other physical
error has occurred. The
loop should be checked.

The specified data file
was not found either in
memory or on the specified
mass storage device.

The file name or device
specifier is illegal.

An error occurred when
trying to access the data
file.

The data file specified is
not reconized as being a
plot file.

This is the default
message when an error
occurs that is not one of
those listed above. The
error number is reported
so that the associated
HP-75 error message can be
determined.
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Variables:

the

edit program

As$[1]

BO

B1

B2

C$L3]

D1

D2

D$
D9$
E$(20]
F$
G$[3]

L$[50]

y/n
not
1 =
2 -

1 -
0 -

response; response to option prompt.
used.

file has been copied from cassette
to memory.

file has not been copied.

file not on memory.
file in memory.

matches D until out of the file creation
routines, then B2=0. It is used by the
error message routine.

STR$(T1)

1 -

edit existing file.

0 - create new file.

slice hatch type; slice type in %.

temporary storage of hatch type.

dummy storage from file; STR$(D1).

slice size input.

error message.

file name.

units label.

slice index.

slice after which to add; slice to move.

slice after which to move.

file name + device specifier; title.



PROGRAM DETAIL

L2$ temporary storage of slice title.

N pointer to file; number of slices.

P$ ESC&"<Y/N"

R index to records in the data file.

S$ "Main Title: "; "Subtitle: "; slice title.

T1 slice size; total percent represented by slices;
hatch type.

T2 temporary storage of slice size.

Y$ first character(s) read from data file.
the plot program

A angle index for pie perimeter; midangle of slice.

A1 lower bound of current slice.

A2 upper bound of current slice.

A3 tempory storage of slice midangle.

A2(10) slice sizes.

A3(10) slice hatch types.

A4(10,3) minimum, maximum and midangle for each slice.

A5(4,6) not used.

A6(4) not used.

A$ plot rate response; dummy input.

B temporary storage of slice lower bound.

BO 1 - file has been copied from cassette to memory.

2 - file has not been copied.

107



108

PROGRAM DETAIL

c index for hatch direction.

D index for hatch lines through slice.

D1 x coordinate of hatch intersection with low bound.
D2 x coordinate of hatch intersection with high bound.
E 1

E$ error message.

G1 character height; label length.

G2 character width; number of spaces to shift label
G3 number of lines to shift label.

G4 temporary storage of label postiion variable.

G5 250 - minimum x coordinate.

G6 279 - minimum y coordinate.

G7 10250 - maximum x coordinate.

G8 TUT9 - maximum y coordinate.

G9 label position.

H hatch type.

H1 character height parameter.

H2 character width parameter.

I plot speed; slice index.

L label offset from slice; temp. storage.

L1 1250 - minimum x coordinate of pie plot area.

L2 8850 - maximum x coordinate of pie plot area.

L3 350 - minimum y coordinate of pie plot area.



PROGRAM DETAIL

Ly
L$[50]
N
0
P
P1
P2
P3
P4
P9
Q
Q3
Q4
Q5
Q6
Q8
Q9

R1

R2

R3

S$(51]

T400 - maximum y coordinate of pie plot area.
file name + device specifier; title; subtitle.
file index; number of slices.

temporary storagae of label offset.

pen number.

narrow hatch flag.

cross hatch/fill flag.

temporary storage.

hatch line angle.

SQR(2)

coordinate adjustment for hatch line endpoints.
x coordinate adjustment for scaling function.
y coordinate adjustment for scaling function.
X scale factor for scaling function.

y scale factor for scaling function.

not used.

1/plotter scale factor (ratio of plotter
height to width).

file pointer; unscaled radius of the pie.

angle between low bound of slice and hatch
line in counter clockwise direction.

angle between low bound and high bound of slice
in counter clockwise direction.

angle between low bound and high bound of slice
in counter clockwise direction.

distance between hatch lines.

units characters.
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T1

T2

X1
X2
X3
X9
X$

Y1
Y2
Y3
Y9

total of pie slices in percent.

scale factor for intersection of hatch line and
low bound of slice.

scale factor for intersection of hatch line and
high bound of slice.

x coordinate to plot (absolute plotter units).
preliminary scaling of x coordinate.

scaling of x coordinate of intersection.
temporary storage.

X coordinate of pie tip.

file name; first character from data file.

y coordinate to plot (absolute plotter units).
preliminary scaling of y coordinate.

scaling of y coordinate of intersection.
temporary storage.

y coordinate of pie tip.

index to slice terminals.



PROGRAM LISTING

=" FPDAaTHT

GOSUER 2190 & GOT0 140

LIFFRCE (A%
OR ERROR 1
THFUT “Data

0N ERROR
FURGE Fb

GOGLIE 2190 @ GOTO 400

Or ERROR GOSLIE

GOSUE 2190 & GOTO 210

GOSLIR
Brl=0 @ G700

FLIF

TLOADING FILE?
CORY L% TO F$

420 READ :
470 IF vé="p’ THEN 470 Test existing file

dlutions Book

assl onment

a MEW Flot File “&P$;

S1H0 @

New file prompt

Make room for file
Branch to create

evista/old file File is to be edited

FLHO B GOTO 250

of File to EBEdits

Does file exist?

2120 ® GOTO

Try new file

File was copied
TO F$,BASTE

THEM FRINT # 1 3 "p” ® GOTO ] If new file, initialize
new +ile
i

Used with y/n questions

Default is yes, branch on no

“wF&3 | Old file name prompt

Edit mode and file creation flag

If file is in memory...
% If file was copied from cassette...

Drive must be assigned ":CA"
Does file exist on tape?

Copy from cassette to memory

111



112

PROGRAM LISTING

......

SO0

S10

DISF "NOT A PLOT FILE?

WATT 2

GOTO 250

!

!

Bide=0

ON ERROR GOSLIER 2190 @ GOTO 510

IF D THEN DISF "Edit Titles *&LF4$;

BOINPUT A% Y if file exists, prompt fo
roedit option

220
S0

540

[ ool i i
P

......

=0

wh s
S80

590
EHOO0
LH1O
H20
EHEO
&S
&HAG
HTEHO
EEHO
EWAN

680

IF UPRCS (A% ="N" THEN 480

i

P ritles

i

Nz O

Sé="Main Title:

IF D THEN READ # 1.,N 3 L% ELBE L#=
' read title if file edists

ON ERROR GOSUR 2190 @ GOTO &00
DISF G$; © IRNFUT "7, L% l.%
PRINT # 1,NM 3 L%

IF N#&LO THEN ASO

Se="Gubtitle:

HOTD 580
]
'V glices
i

IF D=0 THEWN G%="%" & GOTO 710 ' if

new file, provide default

690
TCO0

DISF "Edit Slices "%F$; © INFUT A%
IF UPRCS (A%)="K" THEN 1700 ELSE RE

AD # 1,20 5 BH,N

710
720

750

ON ERROR GOSUR 2190 @ GOTO 7320
IWFLUT "Slice units: 7 ,G6%;0%
IF D THEN FRINT # 1,20 3 G&,N ® GO

TO 840 ' store units in new file

740
750
760
0T
776
780
ALY
BOO
810
820
B0
&340
850
860
B70
880

ON ERROR GOSUR 21920 @ GOTO 7350
INFUT "Number of Slices: 3N

IF N OR NH1O THEN GDSUR 2150 @ G
7510

FRINT # 1,20 3 G$.N

FOR I=1 T0O W

S%, D6, CH=""

SOSUR 1880

NEXT T

GOTO 1580

[}

' edit slice

]

READ # 1,20 3 D$.N

ON ERROR GOSUR 21920 @ GOTO 880
DISP CHR$ (197%) %" dd, " s CHR$ (205) %7 ov

No longer in file creation

Default is yes, branch on no

Index to file
Prompt string

Prompt for title input
Store in file

If through prompting
New prompt string

Next record

Loop

Branch on no, default is yes

Store units in old file

For each slice
Get slice values

Go to wrap-up

Read number of slices

Input prompt
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PROGRAM LISTINGL

g, s UHRE (L9854  hange, ™ 8

890 DIk CHR#196 W elete, e’ CHRS (216D
Eaite Ty

QOO THFUT 77 3 A%

Glo IF URRCS (A%)="047 THEN 970

PR0TF UPRCH (A% ="M" THEN 1150

QEQOIF UFRCS (A%)="0" THEKM 1310

G40 IF UPRCH(A$)="D" THEN 14730

EOIF URRCS (A%)="X" THEN 1600 ELSE 87
0

EA-IREN

P70 1 add slice

280 !

YO0 ON ERROR GOSUR 2190 @ GOTO 1000
1000 INMFUT "Add atter slice #3 "8J
1010 IF J<0 ORrR JxN THEN GOSUR 2150 @ G
D7D 1000

1020 TF J=N THEN 1070

1OZ0 FOR R=N+20 TO J+321 STER 1

1040 READ # 1,R 3§ S$,D1,T1

1050 PRINT # 1,R+1 3 5%,D1.T1

1060 HNEXT R

1070 84, D%, CE="7

1080 I=J+1

1020 GOSUER 1880

1100 N=N+1

1110 READ # 1,20 & D%

1120 PRINT # 1,20 3 D$,.N

11350 GOTO 870

1140 ¢

1150 'V move slice

1160 1

1170 ON ERROR GOSUR 2190 & GOTO 1180
1180 INFUT *Slice # to be moved: ™ 3.
1190 IF J<1 OR J:xN THEN GOSUR 2150 » G
OTo 1180

1200 INFUT "Put after slice #: "3k
1210 IF E<O OR EXN QR J=K THEN GOSUR 2
S0 @ GOTO 1200

1220 READ # 1,J+20 3 S%,D1,7T1

1230 IF E<J THEN K=kE+1 @ GOTO 1240 ELS
E GOSUR 2090 @ GOTO 1280

1240 FOR R=J+19 T E4+20 STEF —1

1250 READ # 1, R 3 L2%,D2, T2

1260 FPRINT # 1,R+1 3 L2%,D2,T2

1270 NEXT R

1280 PRINT # 1,420 3 5%,D1,TI1

1290 GOTO 870

1300 !

' change slice

|

1320 DN ERROR GOSUR 2190 @ GOTO 1340
1340 INFUT “"Slice # to change: "3l

Branch to appropriate routine

If slice out of range

If last slice
Make room for insertion

Get slice information

Back to options

Slice in range?

Slice in range?

Get slice to be moved

Move slices up or down depending
on J and K

Move slices up to J

Insert slice
Branch back to options
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PROGRAM LISTING!

HN

I'IM
ITF

INA]
I

1 <¢1¥t)
1850 8

(. 1o

COFY 1%
RLIW F&

el ete

l e hb,\l-%

J R THER GRS 2070

WA LD

HOTO 1580
O ITMFUT A%
D d @ G070

LaRGE”

T

A W U T O WO R T

|%~ FFLOT?
S F

IR0 B END
1840

ERROF GOSUE
NOT E1 THERN
F i 5 DA

T L%
FoLOADTRG
TO F#

FILE"

Is slice in range?
Get slice to change

Get slice data
Branch back to option

Is slice in range?

Shift slices over deletion
Decrement slice count

Store new count
Delete slice
Branch to option

No test if not %
Total %

For each slice
Get %

Add to total
Next slice

Total > 100%?

Cycle to options
Plot option

If no, end
Assume file not loaded

Test for file

If file in memory...
Cassette specifier
Test for file

Copy file to memory
Run "PPLOT"




PROGRAM LISTINGI!

et slioe

210w GOTO RS0
D T labels Yoo @ TNPFUT

SRS FRIE
1200 DN ERROR G :
ITF B THER B=O @ GOTO 1970
1920 DISF "Slice” s T Valuesr 73
19300 ITF D$="" THEN PUT
1840 THPLUT * 0, DeE" 7 LG DY
1950 IF DOS0L, 110707 OR D9$0L, 139" T
Mk 1980 ELSE DIl=YAal (D%

1960 IF (D11 OR DL =9%) AND Ge="4%°
(D11 OF D1 9999 THEN GOSLE 218
T 1¢
1970 € §I S e e w0 @ G070
1980 THEN B=GCG @ GEOTO 2010
1990 DISF "Slice’ sy " Hatohtyvpes "y & 1
MEUT * ", Cee T

A000 IF Ti<1 OR T 6 THERN GODSUR 2150 @
GOTO 1990

2010 ON ERROR GOSUR 2190 @ GOTO 20320
2020 DISF "Explode slice’sTiP%: © INFL

TE 2190 & GOTO 1910

A

ITF UPRCS (ASYH N THERN T1=TI1+10
FRINT # 1, I+20 5 S%,D1,T1
RETURRKN

i

' move forward

{

FOR R=J+21 TO E4+20

READ # 1,R 3 L2%,D3

FRINT # 1,FR-1 3 L2
NEXT R

RETURRKN

]

DISF "QUTSTIDE LIMITS?
WAIT 2

RETLRN

Verror reporting

{

;

Ed=" LINARLE TO RUNT

IF ERRN=42 AND BZ=0 THEM E$=°L.INE
LONGT & GOTO 2ES0

2240 IF ERRN=47 THEN E$="NUMBER ONLY?®

®EOTO 2350 ELSE 2260

2E50 IF D THEN R=1

2260 IF ERRN=1&6 THEN E#="NOT ENQUGH ME
MORY "

2270 IF ERRN=44 THEN E$="NQO COMMAST @

GOTO 2350

Put CHR$(136), the I/R key
Input slice value
If legal numeric, get value

Test for range

If out of range...

If no, then value = value + 10
Store slice values

Move indexed slices down one

Range error
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PROGRAM LISTING!

s RPNy ESy W ERD

THERN

THERN B4 I M-

THEM E$=" TRVALTD MNAMET

oELSBE Bi=l

THEM E$="WRONE FILE TY




PROGRAM LISTING

ol )
40
S
&0
70
a0
faé
28]

100
110
120
1350
140

i
YRFie Flot FProaram

VOHP-7E Graphics Solutions RBook
i

t

May 19873

OFTION BASE 1
OFTION ANGLE DEGREES

43, LBLHR0T, 85%05]
STANDEBY N

=0

0N ERROR GOSUER 1530 ©® GOTHD 120
EC==0)

K=" FDATAT

DIGF "Data Filename: 73

THRHFUT * 7, X%y X%

l.#=X%

O ERRDR GOSUER 15a0 © GOTO 200
CAT X%

DISBF

ON ERROR GOSUE 1580 & GOT0
IF Bl THEN Bi=0 & GOTO 240 ELSE 29

IF RO THEN FURGBE X
GAOTO 120
L.#=X%%" 2 UA7

CAT L%

DISF “"LOADING FILE?
COFY L% TO X%

RO=1]
ASSTEN # 1 TO X$,RBAGIC

READ # 1 b &3

IF X$<="p" THEN DISF "NOT & PLOT F
B WAIT 2 & 60OTO 120

ON ERRDR GOTO Z3E0

INFUT "Flot Rate (F,M,5): " 1A%

IF UPRC® (A%)Y="F" THEN I=38 ELSE I=

IF UPRC${A$) ="8" THEN I=3
FRINT USING kY 5 "INgVS", I
t

' Titles

t

ON ERROR GOSUR 15980 @ END
GE=280

GoH=2T79

G7=10250

58=747%

Q= (G7-B5) / (GB8-G&)

8= ((8-G&) /100

F=1

GOSLIR 1740

File in memory

File not copied

Is file in memory?

If file not in memory...

If file in memory from COPY
Try new file name

Default mass storage specifier
Is file there?

Copy from mass storage
Copy successful

Read first text from file

On error repeat prompt

Select plot speed

Initialize; set plotter speed to I

X minimum

'y minimum
X maximum

117



118

PROGRAM LISTING

HLIR 1850
TF O N=10 THEM N==L1 & MHli=3IZ,7 & Y=730

R=20
READ # 1,R 3
FOR I=1 TO N
READ # 1,1+R 5 L$,A7(1) AT

IF S$#°%° THEN T=T+&7 (1) ELSE T=1

AT =AT(T) ~1

NEXT I

IF S$#7%° THEN T=T/100

FOR I=1 TO N

A4 (T, 1) =R

A4 (T, 5 =R+TA0KAD (1) 7T/ 100

A4 (T, 2 =A8 (T, 1) +(Ad (T, T ~Ad (T, 13/

S, N

R=A4 (1,5
NEXT 1

L1=1250 & L2=B8350 & L. i ® L =74

5= (211 724

Q6= .4-L.75) /22
QE=L.1+12%0%

Q4=7+10%06

DEF FRNX7(X7) = RQEHXAT7+0E
DEF FRY7(Y7) CA6HXY 74004
Fra=22

GOSUR 1740

B70 E=1

8380 R=6.5

890 FOR I=1 TO M

QOO XD=(O

P10 Y9=0)

Q20 AL=A4 (1,5

GIO H=AZ(D)

940 IF H<10 THEN 9860

P50 X9=E¥CDS (A7)

P60 YI=EXRSIN (AT

70 !
980 !

#

Hection

Letter size parameters

Center text
Center of chart
Top of chart

Title or subtitle

Set relative character size
Move (X,Y)

Label (G9,L$)

Smaller characters and new y
coordinate for subtitle

Units character(s) and # of slices
For each slice

Slice label, size, hatch type
Accumulate total %

Decrement hatch type

Calculate fractional %
For each slice

Lower bound of slice I
Upper bound of slice I
Mid-angle of slice I

Next lower bound
Next slice
Bounds of pie area

Constants for use with FNX7 & FNY7

Scale x coordinate
Scale y coordinate

Pen 2

Pen up; select pen P
Functionless constant
Modified radius of pie
For each slice

Hatch type
Not "exploded"
Coordinates of slice midpoint



PROGRAM LISTING!

1400
1410
1420
14730
14410
1450
1460
1476
1480
1490
1560

1510

A=FRNX7 (X9

Y=Y (Y9

GOSUR 1750

FOR A=Al TO A2 1o

X=FNX7 (X9+RACOSE (A))

YsFNY7 (Y9 +HRAS TN (A) )
1760

A

X=FNX7 (XS +RACOS (A2))

Y=ENY7 (YSRGS TN (AZ) )

GOSUE 1760

X=FNX7 (XF)

Y=FNY7 (Y9)

GOBUR 1760

IF M0 AND H#10 THEN GOEUR 1990

NEXT I

i

' legends

FiOR I=1 TO N
KGQ=0)

1 YR

A=aq (T, 2

IF AZCI)C10 THENM 17360

A= XxC0OS (A)

YR=EXGTN (A

§

' Skip Explode

i

IF AX=7350 DR ACI0 THEN O=32
IF AX=30 AND ACP0 THEN (0=

IF A=90 AND A< 1EC Q=77
IF AX=150 AND A-
IF Ax=210 AND A«
IF AX=270 AND ACIE0 THEN O=32
GOSLER 1770

X=FNX7 (XP-+LRCOS (AY)

YapFNY7 (YF+HLASTN(A) )

GOSUE 1750

READ # 1,20+ 3 L%

L=L.%%" "LSTR$ (AR2(I))H&" " 464
GOSUER 18730

NMEXT I

Convert to plottable units

Move (X,Y)
Draw (X,Y)
Lower bound of slice I
Upper bound of slice I
Draw perimeter of slice

Draw (X,Y)
Coordinates of upper bound

Draw (X,Y)
Midpoint coordinates

Draw (X,Y)
Hatch slice

Pen 1
Pen up; select pen P
Midpoint coordinates

Set character size
Offset from slice perimeter

Midangle of slice I

If not exploded
Coordinates of middlemost
slice point

Parameters for placing label based
on slice orientation

G9=0
Coordinates of label origin

Move (X,Y)

Get slice label

Slice label + size + units
Label (G9,L$)

119



120

PROGRAM LISTING

Xy =0
GOSUE 1750 Move (0,0)
Fre=0)

1740 Pen up; select pen P

Vo or

1590 !

1AHO0 Es="LUNARLE TO RUNT

1610 IF ERRN=1& THERN E$=" NOT ENOUGH ME
MORY?

1620 IF ERRN=3Z4 R EREN=42 THEN E#=" RN
T A FLOT FILE? @ &GOTo 1490

1420 TF ERRHN=54 THERN E$="ERROR TN HE-T
L. L.C
1640 TF ERRR=AT THEN Ed=" TRHVALID NaMeE?
1650 ITF ERRNC 62 THER 1670

P& TF L X% THERMN E$="RH0 FILE: "%X$
B EOTD 1490 F SORI=1 o RETURM

1670 TF ERRN=68 THEN E$="WRONG FILE TY
FES W GOTD 1690

1480 DISF "ERRT sERRNzE$y ® END

1690 DIGFE E$y & INFUT %, HIT RTN 75 A%
1700 RETURN

1740

1730
1750 !
1740 FPRINT USTRG "E" o “PUysSPRY,F o0 RET Pen up; select pen P
LIRN
1750 PRINT USING "E" 3 "FLiPA",X.",",Y | Move (X,Y)
B RETURRK

1760 FPRINT USITRNG "R
© RETURN

1770 G9=0 & RETURN
1780 Gl=H1X%x.5 Select relative character size
1790 GR=HIAH2XK {1 /09 %, 67

1800 PRINT USING “E7 3 "BRY,62,7.7 .61
1810 RETURN

1820 !

1820 1V LAREL

1840 !

1850 Gl=_ENC(.$)

1860 G2, 63=0

1870 B4=MOD (G2, 10)

1880 IF G4:r=4 AND G4<=6 THEN GR=- (G-,

ISP

1890 IF G4:4 THEN G2=—{G1~.33) Left justify

1200 IF 2 Move down quarter line
1910 IF Move down half line
1920 IF G9:=11 AND G9<=13 THEN GZ=G2+. 1920-1950: never used

bb

1930 IF G9r=17 THEN G2=G2-.64

1940 IF G9=11 OR G9=14 0OR G9=17 THEN G

FAF il

"EDy A", X, ", ", Y | Draw (X,Y)




PROGRAM LISTING

R

mﬂ PRLNT LG TNG
“;LB”HL$¢LHH$ )
1970 FRINT USTHNG
1280

: ' Hatch

H=MOD (H, 10)
TF el
TF M=

TW!FFI

[(ﬂx tmn
Fo dd == ]
hl-MDD("’”

Dlwh*rﬂ%fﬁlx
2=RKCDE (RE

ABS(Dl){"
IF ARS (D2 <.
IF R1=90 OR

IF RE=90 OR

T4 =

2=-TAN(RZ2) /7
FOR D=R-S
IF RZx=

GOSUR 2680
GOSUE TB?U
GOSUR 282C
GOTO 2430

GOSUR 2680
GOSUR 25
GOSUR 27
GOTO 24730
IF DD
GOSUER 2680
GOSUR 2720
GOSUR 2820

”4UU GOSUR 2680

OF e
OF He=d

180 0OR

IF Z60-R1:=R3E

THEN

Gp=16 OR GP=19 THEN G

“i':::“ ;
® RETURM
UL R RETURN

R ER, Y, . G,

WU e
- 7

5 THEM Fl=1
THEN FE=1
F =00

o R
Ok (T

L o
e

._.j ,

Ol THER D=
GOl THEN D&==
Frl=270 THEM Ri=R1-.00

R T 0

TANIRLY /F2X (L -2%0)

FoX (L-2%00

TO O HTEF -5

D=D1 OR DXD2 THEN 23

OR DaD1 OR D<DZ2 THERN

2390

IF DHD2 THEN 24730

Pen up

H>10 if slice exploded
Narrow hatch

Cross hatch

Fill

Calculate hatch width

For each hatch direction

Hatch angle

Angle between low bound & hatch line
Angle between high bound/hatch line
Angle between low and high bound

x coord. of intersection low bound
x coord. of intersection high bound
Round coordinates

Scale factors for line intercepts

Scale
Line intercept move
Line intercept draw

Scale
Perimeter intercept move
Perimeter intercept draw

Scale
Perimeter intercept move
Line intercept draw

Scale
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PROGRAM LISTING

GOGLIER 2870 Line intercept move
GOSUR 2770 Perimeter intercept draw
NEXT D

FOR D=D TO ~R+8 STEF -8

2450 IF R<180 THEN L=18C
2460 IF R1:=180 THEN =540

R470 IF L-R1RI OR D:DI OR DDD THEM 2
B0
24RO GOSUR 26 Scale

2490

2500

2600

GOSUR
GOSUR 2
GOTD S il
IF RE:

GOSUR 2
GOSUR 20
GOSLUR 2870
GOTO 2650
IF D<D1 THEN 2610
GOSUR 2680
GOSUR 2820
GOSUR 2770

OF DD

Perimeter intercept move
Perimeter intercept draw

Scale
Line intercept move
Line intercept draw

Scale
Line intercept move
Perimeter intercept draw

2610 TF DD THERWN 2650
2620 GOSUR 2680 Scale

2630

GAOSUR 2720

Perimeter intercept move

<640 GOSUR =870 Line intercept draw
2650 NEXT D
2660 NEXT C
2670 RETURN

2680

Yi=D/F9

Preliminary scaling of points

2690 X1=X9-Y1X (1-2%C)

2700 Yi=Y9+Yl

2710 RETURN

2720 Q=80R(R™2-D™2) /P9 Scale factor for perimeter
2730 X2=X1-0

2740 Y2=Y4-0X (1-2%()

2750 GOSUR 2920

2760 RETURNM

2770 O=80R(R™2-D"2) /F9

2780
2790
2800

X2=X1+6
Y2=Y 140K (1-2X0)
GOSUE 2920

Plot coordinate

2810 RETURN
2820 O=Dx*T1 Scale factor for line intercept

2870 X2=X1+0K (1-2%C)
2840 Y2=Y1+0
2850 GOSUR 2920 Plot coordinate

2860
2870
2880
2890
2900
2910

RETURM

A=DXT2
X2=X1+0% (1-2%C)
Y2=Y 140

GOSUR 22920
RETURN

Scale factor for line intercept

Plot coordinate



PROGRAM LISTING

THEM

SUR 1760

MO 21, 40
<k T LI
E D

2RT0

w

GHOSLR

i

Scale the coordinates to be plotted

Move (X,Y)

Scale the coordinates

Draw (X,Y)
Increment Z and return

Increment Z and return
Scale the coordinates

Move (X,Y)
Scale the coordinates

Draw (X,Y)
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BAR PLOT
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