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Foreword

For the home computer enthusiast, books are a very necessary and valuable
complement to the hardware and software. In this book, Jane Reh has pro-
duced a comprehensive survey of Simons’ BASIC that will be of enormous
value to anyone who is exploring its many commands.

My first encounter with Commodore computers was with the early 2000
series PETs for which I started writing utilities, largely for my own use. When
I was working with a Commodore Vic 20, I devised a selection of routines to
enable me to write my programs more easily.

Then the 64 came along with its marvelous potential for graphics and sound!
It was a logical step to write similar routines for the new machine. However,
as I did more work on the 64, I had more and more ideas for commands that
could be valuable; the section dealing with Sprites is a good example.

Gradually, Simons’ BASIC came into being. With support and encourage-
ment from Gail Wellington of Commodore (United Kingdom), I extended
Simons’ BASIC to produce the version now available.

There is a wealth of good software, of all types, available for most computers
in the market. Sadly, much of this software is never used to its full potential by
its purchasers. Many people are working alone at home on their computer,
and I know from my own experience how frustrating it can be if no one
explains exactly how to use some new program. Over the last year I have often
had the pleasure of talking to Simons’ BASIC users at exhibitions, and some-
times they have only been able to use half the capabilities because they felt
unable to understand some of the other commands. Often, if time is short, a
new user may feel too discouraged to continue, but a work such as Jane’s with
its abundance of examples and clear explanations can provide just the help
that is needed.

I like to think that Simons’ BASIC helps people to get more enjoyment from
programming their 64; I am grateful to Jane for writing this book which will
make such a contribution to that enjoyment.

David Simons
England, 1985
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Preface

Simons’ BASIC is for everyone who programs a Commodore 64 or Commo-
dore 128 computer. Students and businessmen alike will want to use the plot-
ting graphics for creating bar charts, pie charts, and line graphs as an impor-
tant addition to their reports. Game programmers and teachers and students
writing educational programs will welcome the simplified use of graphics and
sound. All Commodore 64 and 128 owners will welcome the versatility of this
language and its programming ease and power. Simons’ BASIC enables you to
write programs creating beautifully and easily formatted output—whether
numbers, text, graphics, or a combination of the three. This is the language for
creative programmers.

Perhaps you have already bought the Simons’ BASIC cartridge and are look-
ing for help in learning to use it well. This reference book—which will replace
your Simons’ BASIC User Guide—will show you how to make the most of each
command, by supplying all the DOs and DON’Ts. The User Guide supplied
with the cartridge contains a number of command description and program
errors, and leaves a great deal of the work of figuring out Simons’ BASIC to
the user. As you know, user guides are meant only as an introduction to the
software, not as a definitive reference text or a tutorial, as this book is.

Perhaps you are simply curious about this extended BASIC for your Commo-
dore. 1f you are considering buying it, reading this book will convince you that
Simons’ BASIC is a “must buy”’! Your enjoyment in programming the Commo-
dore will increase by being able to use more of the potential of your computer,
taking advantage of over 100 additional programming commands.

When using Simons’ BASIC, the resident BASIC of the Commodore 64 or
Commodore 128 in the 64 mode remains unchanged. You can insert the car-
tridge and continue using BASIC as you have been, never using a Simons’
BASIC command. Of course, this would be a sad loss of programming enjoy-
ment. But it does enable you to use Simons’ BASIC at your own pace, slowly
becoming familiar with the new programming commands a few at a time.
While all of your current BASIC programs will run on Simons’ BASIC, your
new programs using this extended BASIC language will require that the
Simons’ BASIC cartridge be active. For this reason, it will be important to note
the language used in each program you store on tape or disk after becoming a
Simons’ BASIC programmer.

Simons’ BASIC is a large extension of Commodore BASIC. The commands
cover many different areas of programming. Therefore, for ease of use and ref-
erence, this book is divided into nine topic sections, each subdivided into
chapters. Each chapter covers a single topic of closely related commands.

Since it’s not possible to give a brief description of Simons’ BASIC and do it
justice, the following are summaries of each of the nine topic sections.

Section I: Programming Aids We All Need
These are the handy, time-saving commands that all programmers love!
Automatic line numbering and renumbering, listing controls, and debugging
aids make programming less tedious and more pleasurable. OLD will restore a

1X
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< Preface

lution graphics are covered. You will have a good idea of when to make the
trade-off of color for the lower resolution.

Section VII: Sprite Graphics

Here are those creative, magical movable objects, dear to the hearts of all
programmers. These are the critters that give programs that extra sophistica-
tion and excitement, whether it’s an educational or game program. This sec-
tion shows how high-resolution and multicolor sprites are designed, colored,
displayed, and moved. It also shows how they can be controlled, made to col-
lide, and removed! Prograimnming details are covered for using sprites on all
three Simons’ BASIC screen types—low resolution, high resolution, and multi-
color.

Section VIII: Simons’ Sound

Here again is the same ease of use for the Commodore 64’s music synthesiz-
ing capabilities as for the creation of sprites. Except when using the pulse
wavelorm, rather than having to POKE registers, Simons’ BASIC will do it for
you! And even when using the pulse waveform, the Simons’ BASIC function,
SOUND, makes this very easy. All of this is accomplished with just six new
staterments. You have the use of your computer’s three voices, four waveforms,
and numerous sound envelopes. If you don’t choose to make music, you can
create sound effects for your game programs.

Section IX: Leaving the Keyboard
Here are four functions to assist you in communicating with your computer
without using the keyboard. Read functions are provided for joystick, pad-
dles, and the light pen.

As you use these commands in the programs throughout this book, the com-
mands come to life and will become a part of your BASIC vocabulary. Each
and every Simons’ BASIC command is covered in this handbook.

After completing Section 1, Chapter 1, feel free to first browse through the
book. You may wish to begin with the topic that most interests you. Prograin-
ming aids covered in Chapter 1 are used throughout this book because they
eliminate or reduce programming ‘“dog work.”” If you choose to skip around in
the book, be sure to first read that section’s Introduction. Each introduction
gives an overview of the commands covered in each of the section’s chapters
and notes if they are dependent upon one another. Since some statements
build on knowledge of statements covered in a previous chapter, some chap-
ters must be read in chapter order.

This book assumes a moderate knowledge of Commodore BASIC, upon
which the Simons’ BASIC language is built. You do not, however, need to be
an experl programmer. A little programming experience is sufficient.

In browsing through this book you will notice several helpful aides in learn-
ing Simons’ BASIC. The first, of course, is the organization of the book, with
each section covering a specific type of programming. In addition, 1 have
included an “illustrated commands” column with all programs demonstrating

X1
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I Programming Aids
We All Need

Introduction

The following is a brief overview, by chapter, of the 24 Simons’
BASIC programming aid commands. All of the command words are
reserved words, and cannot be used in variable names.

Chapter 1

AUTO provides computer-generated line nuinbers, using a user-spec-
ified starting line number and line number increment.

RENUMBER will resequence the line numbers of the program in
memory, using a user-specified starting line number and line number
increment.

PAGE enables the user to control the number of program screen lines
displayed by the LIST command. Rather than listing an entire program,
or listing specific stalement lines, the program can be listed by “pages”,
each containing a user-specified number of lines.

DELAY and the SHIFT key are used to control the speed at which a
listing will be printed on the screen.

OLD will retrieve a program cleared from memory by the NEW
command.

COLD clears memory and returns the system to the Simons’ BASIC
title screen.

Chapter 2

TRACE displays each line number of a program as each statement
line is executed, allowing you to follow the sequence of operation of the
program.
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I Programming Aids We All Need < 3

FRAC returns the fractional part of a number resulting from a
numeric expression.

% converts a number from binary to decimal form.

$ converts a number from hexadecimal to decimal form.

EXOR performs an exclusive OR (XOR) between two numbers.

Chapter 6

DISK provides simplilied disk entry, eliminating the need to specify a
logical file number, device number, and secondary address.

DIR provides a user-specified partial listing, or a complete listing, of
a disk directory.

Key to Entering Program Listings

Keying conventions used in this section and throughout the book are:

“[CLEAR]” designates SHIFT plus CLR/HOME
CMDR designates the Commodore logo key
“IDOWN]” designates the CRSR down key

If a symbol is to be repeated, the number of repetitions will be shown
following the key, for instance, “[DOWN 2]”.

Additional key conventions needed in other sections will be listed in
that section’s Introduction.



Statement
1 Numbers and
Program Listings

The program that will be used throughout this chapter, “Numbering
and Listing,” will demonstrate the AUTO, RENUMBER, and PAGE
commands. If during this portion of the chapter you want to experi-
ment with programs of your own, SAVE the Numbering and Listing
program first, and LOAD it when you continue on in the chapter. The
DELAY, OLD, and COLD command demonstrations may use either the

chapter program or a program of your own.

AUTO

Simons’ BASIC still uses line numbers; however, now they can be
automatically generated by the AUTO command. You choose both the
starting line number and the line number increment. The starting line
number specified will be the first line number generated, and each suc-
ceeding line number will be increased by the increment specified. After
the computer prints each line number, you enter only the statement(s)
for that line.

Command format:
AUTO starting line number, increment

The upper limit for increment is 255. Using an increment greater
than 255 will give the error message ?ILLEGAL QUANTITY ERROR.

4



1 Statement Numbers and Program Listings < 5

There is no default for either starting line number of increment. Both
parameters must be used with the AUTO command. 1f they are not used,
the error message ?"SYNTAX ERROR will be given. This may seem to
be a limitation. However, the KEY command can be used to store the
AUTO command with your preferred parameters, enabling you to use
this preset AUTO command by simply pressing a function key. The
KEY command is explained and demonstrated in Chapter 4.
To demonstrate the AUTO command,

ENTER: AUTO 100,19

The computer printed READY, then the line number 100 followed by
the cursor. The computer is waiting for a statement line to be entered.

Now you will begin enlering the demonstration program shown
below. For guidance in entering the program, the line numbers are
shown in parentheses to the left of the program listing. Remember—
these line numbers are generated by the computer, and not typed by the
user.

After entering the first statement line, the second line number, 110,
will be printed. Continue to enter each statement line, in program
order, next to the computer-generated line number.

Numbering and Listing

(108) PRINT "[CLEARI'":PRINT "TESTING AUTO'":PRINT

(118) PRINT "LINE NUMBERS GENERATED BY THE'":PRINT
"AUTO COMMAND ARE:"

(128) FOR I=108 TO 238 STEP 10

(138) PRINT I;

(140) NEXT I

(158) PRINT "[DOWN 21"

(168) PRINT "LINE NUMBERS GENERATED BY THE'":PRINT
"EIRST RENUMBER COMMAND ARE:"

(170) FOR I=0 TO 368 STEP 20

(180) PRINT I;

(198) NEXT I

(200) PRINT "[DOWN 21"

(218) PRINT "PAGE 5 WILL BREAK THE PROGRAM LISTING"

(228) PRINT "AFTER LINE NUMBERS: 1080, 198, 280, 480,
490 AND 528."

(238) END

After you have entered the last program line, simply press RETURN




6 ™ 1 Programming Aids We All Need

to cancel the AUTOmatic line numbering. Line number 240 cancels
itself when entered.

RUN and LIST the program.

The output from the first FOR NEXT loop shows the statement num-
bers generated by the AUTO command. Each line number was
increased by 10 as specified in the second parameter, increment.

Should you want to change the automatic line numbering while
entering a program, do the following:

1. Press RETURN to cancel AUTOmatic line numbering, the same as you
would at the end ol your program.

9. Use the AUTO command again to specify the next statement number
and the increment desired, and continue entering your program.

As you know, the maximum line number that can be used on the
Commodore 64 is 63999. This limit is the same when using Simons’
BASIC. If this line number is exceeded while using the automatic line
numbering, the error message ?JSYNTAX ERROR will be displayed.

Mow you will seldom have to enter line numbers again!

RENUMBER

We often expand a program shortly after it's “finished” because we
have thought of something that our program really can’t live without.
Unfortunately, this sometimes means that we don’t have enough free
line numbers where they're needed. The next time this happens to you,
RENUMBER may be able to come to the rescue. However, always con-
sider the following before using this option.

Use RENUMBER With Caution

RENUMBER only renumbers program lines. It does not
renumber line references used in program statements. Using
RENUMBER will leave all of your GOTO, ON GOTO,
GOSUB, ON GOSUB, CGOTO, ON KEY, RETURN, RE-
STORE, and line referenced IF THEN and IF THEN ELSE
statements incorrectly referenced in your program.

If you have no line number references in your program statements, or
have only a few and it's worth changing them after renumbering, then
RENUMBER will be useful.
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Command format:
RENUMBER startling line number, increment

As with AUTO, there is no default for either starting line number or
increment. Both paraments must be used with RENUMBER. Not using
them will cause the error message PSYNTAX ERROR to be displayed.

Use the Numbering and Listing program to test RENUMBER. LIST
the program, then

ENTER: RENUMBER 100,20

LIST the program again.

Because the same starling line number was used, the first statement
line remains 100. However, since a different increment was used, line
110 is now line 120, line 120 is now line 140, and so on, with each line
number incremented by 20 rather than 10.

The renumbered program, shown below, will run exactly the same
after being renumbered.

Numbering and Listing

(190) PRINT "[CLEAR]'":PRINT "TESTING AUTO'":PRINT

(120> PRINT "LINE NUMBERS GENERATED BY THE'":PRINT
""AUTO COMMAND ARE:"

(148> FOR I=100 TO 238 STEP 14

(168) PRINT I;

(188) NEXT 1

(204) PRINT "[DOWN 21"

(226> PRINT "LINE NUMBERS GENERATED BY THE'":PRINT
"FIRST RENUMBER COMMAND ARE:"

(248) FOR I=100 TO 368 STEP 20

(268) PRINT I;

(280) NEXT 1

(309) PRINT "[DOWN 21"

(320) PRINT "PAGE 5 WILL BREAK THE PROGRAM LISTING"

(340) PRINT "AFTER LINE NUMBERS: 100, 198, 280, 494,
499 AND 520."

(360) END

RUN the program. The output from the second FOR NEXT loop
shows the line numbers generated by the RENUMBER command.
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When using RENUMBER, be careful to avoid exceeding the maxi-
mum line number of 63999.

Note: The RENUMBER command does not check for the line number
limit of 63999 and will attempt to RENUMBER beyond this limit. For
example, when tesling this command with a program containing six
stalement lines and using RENUMBER 63000,1000, the line numbers
generated were: 63000, 64000, 65000, 464, 1464, and 2464. The program
did run correctly and could be saved, BUT the program could not be
reloaded! The largest line number that BASIC can use is 65535, but
the largest that can be altered from BASIC is 63999. The number 464
was generated by subtracting the total bytes available on the Commo-
dore 64—65536 (64K)—from the next line number to be generated—
66000—i.e., 66000-65536=464.

Now let’s look at what would happen if this program contained a
statement with a line reference. Add the following statement line to the
program in memory. LIST the program and

ENTER: 299 IF 1=380 GOTO 360

Since the value of I will be 380, line 290 will cause a branch to the
EMD statement.

RUN the program.

Now RENUMBER and LIST the program again.

ENTER: RENUMBER 100,30
LIST

Read the screen listing to “see’”” the effect of RENUMBER! The listing
is also shown below.

Numbering and Listing

(188> PRINT '[CLEARI':PRINT "TESTING AUTO':PRINT

(138) PRINT "LINE NUMBERS GENERATED BY THE':PRINT
"AUTO COMMAND ARE:"

(168) FOR 1=198 TO 238 STEP 10

(198) PRINT I;

(228) NEXT I

(25@) PRINT "[DOWN 21"

(286) PRINT "LINE NUMBERS GENERATED BY THE':PRINT
WEIRST RENUMBER COMMAND ARE:"

(319) FOR I1=100 TO 368 STEP 20

(348) PRINT I;

(378) NEXT 1
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(4990) IF 1=388 GOTO 368

(430) PRINT "[DOWN 21"

(468) PRINT "PAGE 5 WILL BREAK THE PROGRAM LISTING'

(498) PRINT '"AFTER LINE NUMBERS: 100, 190, 2808, 400,
490, AND 528."

(520) END

RUN the program,

The result is: P"UNDEF'D STATEMENT ERROR IN 400. The state-
ment line number referenced by line 400 is line number 360, the IF
GOTO statement. This line number no longer exists due to
renumbering. To correct this code, list the program and edit line 490 as
shown below.

4883 1F 1=380 GOTU 520

The program will now execute correctly, branching from line 400 to the
END slatement.
Remember to be careful when renumbering!

PAGE

This command enables you to control the number of program screen
lines (not the number of statement lines) displayed, breaking your pro-
gram listing into “pages” of output. You must specify the number of
screen lines you wish shown at one time. Each new ‘“page” replaces the
previous “‘page’” shown on the screen. PAGE will output the number of
screen lines specified plus one, as discussed below.

Command format:
PAGE number of lines

The parameter, number of lines, must be used, or the error message
?SYNTAX ERROR will be given. For the PAGE command to work
properly, the maximumn number that can be specified for the number of
lines parameter is 22.

The [ollowing will cause a page length of 6 screen lines to be printed
each time the RETURN key is pressed. Each “page” is discussed below.

ENTER: PAGE 5
LIST
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The first line number in your program is displayed: number 100.
Press RETURN.

A new “page”’ appears. This listing shows the statement for the pre-
viously listed line number (100), the next five screen lines of the pro-
gram, and the number of the first statement that will be shown on the
next “‘page’’.

Conlinue to press RETURN to view the next “page” of the program.
Each “page” will include: the statement(s) for the line number shown
on the previous “page”, the next 5 screen lines of your program, and
the first line number of the next “page”. Of course, the last “page” will
contain the 1 to 6 screen lines remaining in the program.

Paging is turned ofl by using the PAGE 0 command.

ENTER: PAGE §
LIST

Now the program listed in the normal manner.

It is important to remember that screen lines—NOT statement lines—
are the criteria for paging. For the program in memory, the command
PAGE 3 will demonstrate this when displaying the fifth and sixth

pages.

ENTER: PAGE 3
LIST

The first page will show line number 100. Press RETURN.

The second page will show statement lines: 100, 130 (two screen
lines), and 160. The line number 190 will also be printed. Press
RETURN.

The third page will show statement lines: 190, 220, 250, and the first
screen line of 286. No line number will be printed for the first state-
ment line of the next “page”, because this page ends with an incom-
plete statement line. Press RETURN.

The fourth page will show the second screen line of statement line
280, and statement lines 310, 340, and 370. The line number 400 will
also be printed. Press RETURN.

The {ifth page will show statement lines: 400, 430, and 460 (two
screen lines). Stalement number 490 will also be displayed. Press
RIETURN.

The sixth and last page will show statement lines 490 (two screen
lines) and 520, completing the program listing.

Of course you will normally be using paging with long programs,
holding a full twenty lines on the screen at a time for program review
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and/or debugging. For ine, this is what makes the PAGE command very
useful. However, you cannot edit program lines printed on the screen
with the PAGE commaund. PAGE is for display only. To edit program
lines you must end the PAGE listing, using the RUN STOP and
RESTORE keys, in order to return the cursor. Then turn off paging
with PAGE 0 and LIST—the old-fashioned way—those program lines
that need editing. (Note: Paging need not be turned off to edit state-
ments. However, il paging is not turned off, you can only list and edit
one page of program screen lines, the number of which was specified
in the last PAGE command. If there are statemenls lo be edited in sev-
eral dillerent parts of the program, this is inconvenient and PAGE 0
should be used first.)

DELAY and the SHIFT Key

This is yet another way to control the printing of a program listing.
This command is entered prior to the LIST command. The SHIFT key
and the parameters of the DELAY command are used to control listing
speed. When the SHII'T key is held down during program listing, the
printing speed is controlled by the DELAY speed specified. The range
of delay print speed is 1 to 255, with 1 providing the least delay and 255
providing the maximum delay speed.

Command format:
DELAY print speed number

The parameter, print speed number, must be used. There is no
default. If a print speed number is not used, the error message "SYN-
TAX ERROR will be given. If a print speed greater than 255 is speci-
fied, the error message ?ILLEGAL QUANTITY ERROR will be given.
To test this command at the slowest speed on the program in memory,

ENTER: DELAY 255
LIST

and immediately hold down the SHIFT key.

Flach lime you release the SHIFT key, your program will resume list-
ing in the usual manner. In this way you can control the listing speed of
portions of the program, or all of the program. This is similar to using
the CTRL key to slow listing speed with Commodore BASIC. However,
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DELAY 255 slows lisling speed to a much greater extent. (Note: The
parameter 0 slows listing speed to the same extent as 255.)

If DELAY is a useful command for you, test various numbers to find
the print speed that you find most useful and make a note of it on the
Simons’ BASIC Command Reference Listing (Appendix A). After learn-
ing the use of the KEY command, you may want to assign this DELAY
speed o a function key.

OoLD

This is a super fail-sale command for all of us! I doubt that there is a
programmer who has never once entered the NEW command and not
inslantly regretted it. The OLD command can save us from this
depressing error by returning the program cleared by NEW. However,
you have to use the OLD command BEFORE ENTERING EVEN ONE
NEW PROGRAM STATEMENT LINE. Once a new program line is
entered, the previous program can no longer be retrieved.

Command format:
oLD

Try out this life-saver command now.

ENTER: LIST
NEYW
LIST
oLD
LIST

The program was cleared from memory by NEW, and recalled by the
OLD command.

COLD

The COLD commend clears memory and relurns the system to the
Simons’ BASIC title screen. Be patient after entering this command,
because it takes several seconds to reset the computer to the start of
Simons’ BASIC. Those of you who purchased Simons’ BASIC on tape
or disk will love this software reset, preserving Simons’ BASIC so that
you don’t have to reload it.
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Command format:
COLD

Again, you can use the OLD command to restore your previous pro-
gram IF NO NEW PROGRAM STATEMENT LINE HAS BEEN
ENTERED. To try this command:

ENTER: cCoLD
LIST

oLD
LIST

Now enter either NEW or COLD and you’ll be ready for Chapter 2.



Debugging Aids

This chapter will use several demonstration programs. The first pro-
gram will be used to demonstrate five individual commands: TRACE,
RETRACE, DUMP, FIND and PAUSE in the immediate mode. A sec-
ond program will demonstrate the combined use of TRACE, PAUSE,
and DUMP as program statements. Used as statements, their effective-
ness and versatility as debugging tools are greatly increased. A third
program will be dovoted to the error lrapping and display commands
ON ERROR and NO ERROR.

TRACE

This command provides a computer-generated program walk-
through, displaying each program line number in a screen window as
the line is execuled. This can be useful for studying program flow to
check for possible branching or logic errors. But I must warn you that
you have to be a very quick reader to follow this line number listing.

TRACE produces a window in the upper right-hand corner of your
screen, showing a scrolling listing of the line numbers execuled as the
program runs. This listing shows a maximun of six line numbers at any
one time. Scrolling and output can be slowed down somewhat by hold-
ing down the Commodore logo key.

Command format for turning on TRACE:
TRACE 10

The following program will be used to demonstrate how TRACE per-
{orms. Line numbers are shown with the program either for user entry
or, if using automatic line numbering, for reference. To use automatlic

14
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line numbering, first enter AUTO 10,10 then the program lines as dem-
onstrated earlier in this chapter.

ENTER: 18 PRINT "[CLEAR]"
29 PRINT "PAYROLL FOR PART-TIME
EMPLOYEES"!
3@ PRINT "DEPT. #22, W/E 5/22/88"
4@ PRINT:PRINT "EMP #',''HOURS',"PAY'":PRINT
58 FOR I=1 TO 6
68 READ EN,H
78 PRINT EN,H,"$'"Hx4
80 TH=TH+H
98 NEXT I
188 PRINT:PRINT "TOTAL',TH,"$"THx4
118 DATA 11,23,12,28,13,30,14,25,15,18,
16,17
120 END

This program will rcad the data employee number (EN) and hours
worked (H) for six part-time employees paid at the rate of $4.00/hour.
The output will be a very modest payroll listing for this departinent,
along with total department hours and total pay. To turn on TRACE,
RUN the program and slow the trace lisling:

ENTER: TRACE 10
RUN

and immediately hold down the Commodore logo key.

Each program line number appeared in the TRACE window as it was
executed. Figure 2.1 (page 16) shows your screen oulpul after program
execution, with the TRACE window showing the last six statement
lines executed.

Note: The format of the output from this program will be greatly
improved in Section 2, Chapter 6, by using the Simons’ BASIC com-
mand, USE, that allows formatting of lists of numbers.

Now we’ll edil this program to incorrectly put the hours accumulator
(TH) outside the READ loop, and RUN the program with TRACE again.

ENTER: 84
95 TH=TH+H
RUN

and immediately hold down the Commodore logo key lo slow the
TRACE output.
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As you can see, stalement line 95 was read only once. Therefore, the
value of TH is the last value of the variable H.

TRACE has served ils purpose. We will leave this incorrect code in
the program to use with the next Simon’s BASIC command, RETRACE.

=60
PAYROLL FOR PART-TIME EMPLOYEES ®70
DEPT. #22, W/E 5/22/88 = 8d
90
EMP # HOURS PAY #1040
=110
1 23 $ 92
12 2 $ 112
13 38 $ 124
14 25 $ 19d
15 18 $ 72
16 17 $ 68
TOTAL 141 $ 9564

READY.

Figure 2.1: Use of TRACE Window.

Until TRACE is turned off, the TRACE window will be displayed
each time the program is run. Turning TRACE off is a simple matter, as

shown below.

Command format to turn off TRACE:
TRACE 0

When TRACE is turned off, the TRACE window disappears and the
program executes normally.
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ENTER: TRACE @
RUN

TRACE has one “bug” that I have found, causing it to interfere with
program operation under certain conditions. TRACE will not perform
correctly in a program containing the three BASIC statements
“[CLEAR]”, INPUT, and IF THEN. Such a program will only run cor-
rectly if the “[CLEAR]” statement is removed, and the screen is not
cleared prior to running the program. This “bug” will be demonstrated
in Chapter 3, page 30, using a program with this particular set of
conditions.

RETRACE

If TRACE is on, the RETRACE command will generate the last
TRACE window displayed for the previous execution of the program.
The program could have ended either by using the RUN/STOP key or a
program terminator (STOP or END). Before RETRACE is entered, the
program may be edited and/or listed, and the screen cleared.

Command format:
RETRACE

When the following commands are entered, TRACE will be turned on
and the program will be RUN. Make a note of the final six line numbers
that appear in the TRACE window. These are the line numbers that
will be shown when RETRACE is executed.

ENTER: TRACE 10
RUN or RUN and press RUN/STOP

Now LIST and edit the program and execute RETRACE, as shown
below. The edited statements will change the program back to correctly
accumulate total hours in variable TH by moving it back inside the I
loop.

ENTER: LIST
88 TH=TH+H
95
RETRACE
RUN
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Hold down the CMDR key to slow printing of the output.

The TRACE window showed the last six statements executed during
the previous program run, before tracing for this run began.

Clear the screen. To execute the program again with TRACE on after
execuling RETRACE and clearing the screen, you must move the cur-
sor under the TRACE window, then enter RUN.

I RUN is entered in the normal fashion, you will receive the error
message TUNDEF'D STATEMENT ERROR. (However, if after receiv-
ing this error message you enter RUN again, both your program and
TRACE will run correctly—without another error message.)

If RETRACE is used after turning TRACE off (TRACE 0) you will
receive the error message ’BAD MODE. Remember, RETRACE can
only be used when TRACE is on.

Move the cursor under the TRACE window, and

ENTER: RUN

The program ran correctly, again ‘“‘tracing” the program stalements
in the TRACE window.
MNow turn TRACE off.

ENTER: TRACE 0

DUMP

This command lets you print the values of all non-array variables
used in a program. The values shown will be those contained in each
variable when the DUMP command is execuled. DUMP can be exe-
cuted following a program break by using the RUN/STOP key, by a pro-
grammed STOP, or after the program is run.

Command format:
DUMP

Adding a characler string variable to the program in memory will
provide a good assorlment of variables to demonstrate DUMP.

ENTER: 15 C$=''SPEEDY DATA CO."
95 PRINT "OQUTPUT BY: '';C$

RUN the prograin now in memory, then

ENTER: DUMP
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The screen display shows:

C$='"SPEEDY DATA CO."
I=7

EN=16

H=17

TH=141

As you will see later in this chapter, this command is also very useful
when used as a program slalement.

FIND

This command is used to search lor specilic code or character string
occurrences in a program. All program line numbers in which the
FIND code or characler string occurs are displayed.

Command format:
FINDcode

or

FIND“character string”

There cannot be any space between the command FIND and the code
or character string given. A space will nol cause an error message, but
FIND will not execute.

LIST the program in memory. FIND will be used to locale and dis-
play the line numbers for each occurrence of: (1) the numeric variable
TH, (2) the BASIC word DATA, (3) the character string “HOURS”, and
(4) the character string variable C$.

ENTER: FINDTH
FINDDATA
FIND''"HOURS"
FINDCS

You see that TH occurs in statement lines 80 and 100, the DATA
statement is in line 110, “HOURS” is in line 40, and C$ occurs in state-
ment lines 15 and 95.

In a long program, FIND can be a super time-saver. If you wish to
change a variable name (perhaps a reserved word crept in), add data
values, change a characler string, and so forth, FIND will conduct a
free search for those statement lines.
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PAUSE

This command allows you to halt program execution for a specified
number of seconds. PAUSE has many applications. We will look at sev-
eral in this chapter, as well as in Section VI, Simons’ Graphics.

Command format:

PAUSE number of seconds

or

PAUSE “message”,number of seconds

When using the message option, the message must be enclosed in
quotation marks and separated from the parameter, number of seconds,
by & comma.

For a quick demonstration of PAUSE, add the following statement
lines to the program in memory.

ENTER: 17 PAUSE ''S SECOND PAUSE",5
93 PAUSE 10

The second pause of 10 seconds will seem quite long! LIST and RUN
the program.

Combining TRACE, DUMP, and PAUSE

The following program demonstrates the use of these three com-
mands as program statements with PAUSE allowing DUMP and
TRACE to be used more effectively. By using PAUSE with DUMP we
are able to read the value of program variables during program execu-
tion. PAUSE will also halt TRACE for a longer look at the sequence of
lines executed.

To save keying time, you may enter the following program using
automatic line numbering by first entering AUTO 10,16. 1f you use
AUTO, do not copy the line numbers in the program listing. The three
commands illustrated by this program are shown to the left of the pro-
gram listing.



2 Debugging Aids -« 21

Commands
Illustrated Program Listing
TRACE 19 TRACE 10

20 A=6

39 B=7

49 FOR I=1 TO 9 STEP 3
DUMP 50 DUMP

68 PRINT A+B+I
PAUSE 79 PAUSE 5

80 NEXT 1

99 END

RUN the program.

Dumping variable values within the 1 loop while tracing program exe-
cution and pausing the program to read the results of both DUMP and
TRACE show exactly what is happening in the program. Not only is
this an excellent debugging aid, but it's an excellent tool for learning
BASIC programming. Often “seeing is believing” is very helpful to a
learner.

ON ERROR and NO ERROR

Error trapping is provided by the ON ERROR command. This com-
mand allows you to avoid a “program crash’ by branching to another
part of the program when an error is detecled. Alter disabling error
trapping, using NO ERROR displays both the error number (ERRN) and
the number of the statement line in which the error occurred (ERRLN).
Figure 2.2 lists the errors, by error number, thal can be trapped by
Simons’ BASIC.

ERROR NUMBER ERROR DESCRIPTION

Too many files

File open

File not open

File not found
Device not present
NEXT without FOR

11 Syntax

12 RETURN without GOSUB
13 Qut of Data

-
DUV~ -
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14 Illegal quantity

15 Overflow

16 Out of memory

17 Undefined statement

18 Bad subscript

19 Re-dimensioned array

28 Division by zero

21 Illegal direct

22 Type mismatch

23 String too long
Figure 2.2

Statement format:
ON ERROR:GOTO line number

This command is used either at the beginning of a program, or before
that portion of a program where error trapping is required. The GOTO
branches to the slatement line containing the NO ERROR command
and/or the PRINT statement for ERRN (error number) and ERRLN (line
number in which the error occurred), as shown below.

To turn off error lrapping and print the error and line number found,
use:

Command format:
NO ERROR:PRINT ERRN;ERRLN

The PRINT statement following the NO ERROR command can, of
course, include text and use a different separator. ERRN will contain
the error number, and ERRLN will contain the line number in which
the error occurred.

The following program will trap five errors, one al a time, as they
occur in the program. The errors are: illegal quantity, syntax, out of
dats, NEXT without FOR, and RETURN without GOSUB. After each
error is trapped and the error and line number printed, the incorrect
stalement will be edited, and the program rerun to trap the next error.
This process will be repeated until all five errors have been found and
corrected.
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To use automatic line numbering with the following program, enter
AUTO 10,10 before entering the program. Line numbers are shown for
program clarity and ease of program entry, and for anyone who
chooses not to use automatic line numbering. The command illustrated
is shown to the left of the program listing, and the error numbers are
shown in parentheses to the right of the statements containing the
error. Note that statement number 10 will cause the program to branch
to statement line 150 when an error is encountered. Statement line 150
will turn off error trapping (NO ERROR) and print the error number
(ERRN) and line number in which the error occurred (ERRLN).

Command
Ilustrated Programn Listing Error #

ON ERROR 18 ON ERROR:GOTO 150
20 PRINT "[CLEAR]'" TAB(52@) "TITLE IS
ERROR" (14)
309 GOSuUB 1290
4 FORI=1T05

50 READ D (13)
60 FORJ=1T03

‘9 PRITI,J,D 11
80 NEXT I

90 GOSUB 120

180 NEXT J 19

110 DATA 15,25,35,45
120 REM SPACING ROUTINE
130 PRINT:PRINT

140 RETURN (12
NO ERROR 158 NO ERROR:PRINT ""ERROR #''; ERRN;
ERRN "IN LINE'; ERRLN

ERRLN

RUN the program. On encountering an error, the GOTO slatement in
line 10 sent the program to line 150 to turn off error trapping and print
the error number and the line number in which it occurred.

The error message reads: ERROR #14 IN LINE 20. LIST line 20. The
quantity given for TAB is an illegal quantity, since it exceeds 255. Edit
line 20 to read:

20 PRINT TAB(52) "TITLE IS ERROR"
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This statement line will cause the title to be printed in the center of the

second screen line.

RUN the program again to trap the next error.
The error message reads: ERROR #11 IN LINE 70. LIST line 70. The

syntax error is obvious; PRINT is misspelled.
Edit line 70 to correct the misspelling:

78 PRINT I,J,D

To locate the next error, enter RUN.
This error message reads: ERROR #13 IN LINE 50. LIST line 50.

There is either a missing DATA statement or insufficient data values in
the DAT'A statement. To find out which is the case:

ENTER: FINDDATA
The response is 110. LIST line 110 and add the value 55 to the end of
the statement line. This statement should now read:

118 DATA 15,25,35,45,55

On to the fourthi error! Enter RUN.
The error message reads: ERROR #10 IN LINE 100. LIST the pro-

gram. The problem is crossed loops. Lines 80 and 100 must be edited as

follows:

80 NEXT J
160 NEXT 1

Now for the last error in this program. RUN the program.

The error message reads: ERROR #12 IN LINE 140. There is no divi-
d the subroutine. To correct this,

sion between the main program an
enter the following statement line.

115 END

When the program is error free,
meaning No Error, and ERRLN wi
statement line read.

RUN the program.

The message displaye
there are no further errors that Si
Prograu.

Since the program is now error free,
display statements.

ERRN will contain the number 128—
11 contain the line number of the last

d is: ERROR #128 IN LINE 115, telling you that
‘mons’ error trapping can detect in the

remove the error trapping and
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ENTER: 19
159

RUN the error-free program.

Of course, each of your programs will have a diflerent error or errors
needing trapping. Fortunately, Simons’ BASIC will be a very big help!

This ends our tour of Simons’ debugging aids. Clear computer mem-
ory for Chapter 3.

NOTE: The OUT command is supposed to disable the last ON
ERROR command. However, this command does not always function
properly and in certain circumstances causes a system crash, losing the
program in memory. Therefore, the OUT command is not covered in
this book. It should be noted, however, that the powerful ON ERROR
and NO ERROR commands perform error trapping excellently, without
need for the OUT command.



3 Program Security
Aids

This chapter will show you how to keep any portion of a Simons’
BASIC program secret by hiding specific program code. The use of two
Simons’ command—DISAPA: and SECURE—will prevent the code
from being listed.

Le sure to follow the caution of keeping an unsecured copy of each
program that uses these security aids, because no one—not even you—
will be able to read the code that has been SECUREd.

DISAPA:

This command specifies that all statements following DISAPA: on a
program line are to be hidden. That line can then be secured, prevent-
ing Lhe line from being listed as part of the program.

Statement format:
DISAPA.: statements

The DISAPA: command automatically places [our additional colons
before a DISAPA: statement; making it necessary to allow space for
them on the program line. Every statement line is, of course, limited to
80 characters including RETURN. For a DISAPA: statement line it’s 75
characters, 80 characlers less five characters—flour characters [or the
Simons’ inserted colons and one character for the RETURN key.

The following program will demonstrate the DISAPA: command. If
you wish to use automatic line numbering enter AUTO 10,10 before
enlering the program statements. Line numbers are shown in the pro-

26
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gram listing for your relerence or use il you choose not lo use auto-
matic line numbering. The command illustrated is shown to the left of
the program listing.

Command
IN'ustrated Program Listing

18 PRINT '"'[CLEARI"
20 A=A+1:1IF A>3 GOTO 69
3@ INPUT '"'USER CODE'";UC$
DISAPA 49 DISAPA:IF UC$="SIMONS'" THEN PRINT
""ENTRY GRANTED'":GOTO 74
50 PRINT '"'NO ACCESS'"':PRINT:GOTO 20
68 PRINT "ENTRY DENIED"
70 EMD

LIST the program.
Stalement line 40 now reads:

45 DISAPAz::::IF UC$=""SIMONS' THEN PRINT '"ENTRY
GRANTED'":GO0TO 74

The [our additional colons have been inserted.

Nete: If a DISAPA statement line is edited on screen by using the
editing keys, four additional colons will be inserled ecach time the state-
ment line is screen edited. So be sure there will be enough space on the
progrom line. If there’s not enough space, retype the line.

SECURE

This command hides the code designated by the DISAPA: command,
preveuting the code from being listed.

Command format:
SECURE 0

Nele: This command might be hard to remember because most
Simons’ BASIC commands using the parameter ¢ turn off a command.
You will just have to remember that SECURE is diflerent.
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As soon as this command is entered, you will no longer be able to list
any statement line beginning with the DISAPA: command. Only the
line number will show on the listing.

'EMEMBER, when using these commands in your own programs,
3AVE an unsecured back-up copy of the program.

To hide statement line 40 in the program in memory,

ENTER: SECURE #

LIST the program.

The statements in line 40 will no longer list. The user code is now
cecured.

The program listing on your screen shows:

18 PRINT " [¥] "

28 A=A+1:1F A>3 GOTO 68

3¢ INPUT "WUSER CODE'";UC$

4

5@ PRINT '"NO ACCESS':PRINT:GOTO 20
68 PRINT "ENTRY DENIED"

78 END

This demonstration program will give the user three opportunities to
enter the correct user code. If the correct user code is not entered,
access is denied. RUN the program. If you wish to test the program,
lirst use your name for input, then use the user code: SIMONS.

RUN the program. The program runs normally.

These commands are invaluable for securing confidential informa-
tion, such as employee salaries or student grades. Any number of state-
ment lines may be secured by using DISAPA and SECURE. To demon-
strale this, add the following program lines to the program in memory.
Tn save keying in time, you may use AUTO 60,10 for the following
statement lines.

68 PRINT "ENTRY DENIED':GOTO 120

7@ PRINT:PRINT "'SPEEDY DATA CO., DEPT. #22"

89 PRINT:PRINT '"EMP #'',"SALARY'" :PRINT

@ DISAPA:READ EN,SAL

189 IF EN=-99 GOTO 120

119 DISAPA:PRINT:PRINT EN,SAL:GOTO 99

120 DISAPA:DATA 11,195ﬂﬂ,12,146%%,13,225ﬁﬁ,14,31SEG,
15,18650,-99,-99

130 END
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To SECURE lines 99, 110, and 120,
ENTER: SECURE @

LIST and RUN the p:rogram.

‘The program runs correctly, and no unauthorized person can read
the confidential salary information.

If you entered the user code SIMONS, your screen outpul is:

USER CODE? SIMONS
ENTRY GRANTED

SPEEDY DATA CO.,DEPT. #22

Erip * SALARY
11 19500
12 14688
13 22089
14 31500
15 18658

READY

Ea

Figure 3.1: Output of Security Program.

NOTE: When TRACLE is used with a program containing a DISAPA:
statement, TRACE will generate an additional line number, #14906, for
each line conlaining a DISAPA: statement. This does not affect pro-
gram operation or the operation of TRACE.
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Belore using TRACE with the program in memory, the “[CLEAR]”
statement (10) must be removed. As mentioned in Chapter 2, this pro-
gram has the particular sequence of statements that will cause incor-
rect program operation when using TRACE. The sequence of state-
ments is: “|CLEAR]’, INPUT, and IF THEN. With TRACE on, the IF
THEN statement (line 40) will be ignored until after INPUT data is
onlered three times. The program will run correctly with TRACE on
only if the clear/bome statement is removed, and you do not clear the
screen before running the program. For a demonstration of this “bug”,
turn on TRACE (ENTER: TRACE 10) and RUN the program without
removing statement Jine 10. Then remove line 19 and RUN the program
again. If you have a problem with the TRACE command and another
program, try removing the clear/home statement if your program con-
tains one.

This concludes our work with the Simons’ BASIC program security
aids, but not with this program. This program will be used to demon-
strate the commands covered in the next chapter. If you are not going
on to the next chapler immediately, SAVE the program now in memory
for use with Chapler 4, Assigning Commands to the Function Keys.



Assigning
Commands to the
IFunction Keys

R T AR VA

This chapter will use the security aids program from Chapter 3 to
demoustrate the function key assignment command. As mentioned in
Chapter 1, these commands eliminate the necessity for having a default
option for Simons’ BASIC commands. You can set your own preferred
default options for conunands, using the programmable function keys.
Of course, you can also program these keys for other BASIC com-
mands, such as LIST and RUN.

Simons’ BASIC provides 16 function keys—8 more than Commodore
BASIC—and all 16 keys are programmable. The method of accessing
the 16 functions using the four Commodore function keys is shown in
Figure 4.1. Note that the odd numbered functions, 1 through {7, only
require the function key to be pressed, and the odd numbered functions
f9 through f15 require pressing function keys {1 through {7 and the
Commodore logo key. The even numbered keys are always accessed
while pressing SHIF'T; {2 through 8 uses the function key and SHIFT,
while 10 through 16 uses the [2 through 8 function keys and the
CMDR and SHIFT keys.

KEY

This is the command used to program a function key to issue a user-
specified command. You choose the function key and the command
that is assigned, as shown below.

31



32 » I Programming Aids We All Need

Accessing the 16 Function Keys

Function fKey [Keyand f Key and f Key and
Number Only SHIFT Key CMDRKey CMDR and SHIFT Keys

1 f1

2 f2

3 3

4 fa

5 f5

6 f6

7 f7

8 f8

9 f1

10 f2

11 f3

12 fa

13 f5

14 {6

15 f7

16 {8

Figure 4.1

Command format:
KEY function key number, “command”

The function key number is, of course, any function key number , 1
through 16. The command can be any Simons’ BASIC or Commodore
BASIC command. The command must be enclosed in quotation marks.
‘The length of the command is limited to 15 characters. Exceeding the
15-character limit will not cause an error message. Your command will
simply be truncated to 15 characters! This is an easy mistake to catch,
since you will be using DISPLAY to list your function key commands.

In case you cleared memory after the last chapter and didn’t SAVE
the Chapter 3 program, the program listing follows. I have not included
the DISAPA: statements in this listing, since they do not affect demon-
strating the KEY and DISPLAY commands. Secured statements will
exccule exactly the same. Those of you using the Chapter 3 program
can check the code below to “read” the secured lines in your program.
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18 PRINT "[CLEARI"

280 A=A+1:if A>3 GOTO 69

3¢ INPUT "USER CODE';UC$

4@ IF UCS="'SIMONS'' THEN PRINT '"ENTRY GRANTED'":GO0TO 749
5 PRINT '"NO ACCESS'":PRINT:GOTO 28

60 PRINT "ENTRY DENIED'":GOTO 120

70 PRINT:PRINT '"'SPEEDY DATA CO., DEPT. #22"
89 PRINT:PRINT "EMP #',''SALARY'':PRINT

99 READ EN,SAL

186 IF EN=-99 GOTO 120

119 PRINT:PRINT EN,SAL:GOTO 99

129 DATA 11,19504,12,14600,13,22000,14,31500,
15,18650,-99,-99

130 END

The following commands will program Tunction keys 1, {2, {9, [10,
f13, and [14.

ENTER:  KEY 1,"RUN"
KEY 2,"PAGE 10"
KEY 9, LIST"
KEY 10,''PAGE @"
KEY 13,"NEW"
KEY 14,"0LD"

As soon as the function key is pressed, the command programmed for
that key will appear on your screen. You need only press RETURN to
enler the command.

Press {1 and RETURN to RUN the program.

Press SHIFT {2 and RETURN to enter the PAGE 10 command.

Now list the program by pressing CMDR {1 and RETURN. Conlinue
pressing return until the entire listing prints.

Turn off the PAGE command by pressing SHIFT CMDR (2 and
RETURN.

Again list the program by pressing CMDR {1 and RETURN.

Clear memory by pressing CMDR f5 and RETURN.

Return the program to memory by pressing SHIFT CMDR {6 and
RETURN.

This certainly demonstrates the benefits of assigning commands to
the function keys. However, they are even more useful when a carriage
return is included as part of the function key command. This eliminates
the need to press the RETURN key. To do this, add + CHR$(13) to the
KEY command. (As you probably know, the function CHR$ takes the
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PET ASCII number that is assigned and converts it to the character it
represents. The PET ASCII number 13 is the RETURN key.) '

Command format using the carriage return:
KEY function key number,“command” + CHR$(13)

Remember: The command assigned must be enclosed in quotation
marks.
To change the {1 and {9 commands to include a carriage return,

ENTER: KEY 1,"RUN'" + CHR$(13)
KEY 9,"LIST" + CHR$(13)

Press {1 to RUN the program, then CMDR {1 (for function 9) to LIST
the program.

‘The function keys will remain programmed until the computer is
turned off or the COLD command is entered. You can return a program
to memory using OLD after the COLD command is entered, but you
lose the function key commands. However, the functions assigned are
not effected by clearing memory with NEW.

It's a good idea to wrile a short program to assign frequently used
commands to the function keys and LOAD it whenever you use
Simons’ BASIC. Remember, once you're spoiled by using the function
keys, it will be hard te go back to typing and entering commands!

DISPLAY

To display function key assignments, use

Command format:
DISPLAY

To review the function key assignments now in memory,
ENTER: DISPLAY
The following function key assignments are shown on the screen:

DISPLAY
KEY1,"RUN"+CIIR$(13)
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KEY2,"PAGE 14"
KEY3,“"
KEY4,"”
KEYS'HH
KEYé,"”
KEY?,””
KEY8,"”
KEY?,"LIST'"+CHR®(13)
KEY18,'""PAGE @"
KEY11,'""
KEY12,""
KEY13,""NEW"
KEY14,''OLD"
KEY15,'""
KEY16,''"!

Before ending this chapter, add the following key command for auto-
matic line numbering having a starting line number of 10 and incre-
mented by 10.

ENTER: KEY 5,'"AUTO 10,18'" + CHR$(13)

Most program lislings throughoul this book begin with statement line
16 and arve incremented by 10 so that line numbers for these programs
can be generated by the stroke of a key!



5 Added Math

Functions

v aa

This chapter reviews the three new arithmetic functions available on
Simons’ BASIC—DIV, MOD, and FRAC, as well as the two numeric
conversion functions—% and $, and EXOR—a function to provide the
ability to perform an exclusive OR.

All of these functions may be used in both the immediate and pro-
gram mode.

DIV

This function is used to return an integer quotient (resull) of a divi-
sion of two decimal numbers. These numbers are converted to floating
point before the division is performed, and the remainder, when one
exists, is ignored.

Function format:
DIV(x,y)

In the argument (x,y), x is the dividend and y is the divisor. Both x and
y must be positive numbers.

Both of the following entries will produce the same result, since the
remainder is ignored.

A=DIV(66,3) :PRINT A
A=DIV(67,3):PRINT A

Fach will return a value of 22 for A.
Remember, DIV can only use positive numbers. Using a negative

36
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number for x or y, or both, will result in an ILLEGAL QUANTITY
ERROR.

MOD

This function is used to return only the remainder, not the quotient,
of a division of two positive whole numbers (integers).

Function format:
MOD(x,y)

In the argument (x,y), x is the dividend and y the divisor. The entry:
X=2173:Y=64:C1=M0D(X,Y) :PRINT C1

would return the result 61 as the value of C1, the remainder of 2173/64.
Taken one step further, IF C1>0 then X is an odd number-—often a nec-
essary piece of knowledge.

Remember, MOD can only use positive numbers. Using a negative
number for x or y, or both, will result in an ILLEGAL QUANTITY
ERROR.

FRAC

This function returns the fractional part, up to a maximum of nine
digits, of either a decimal number (internally converted to a {floating
point number) or a f{loating point number. An individual number or a
numeric expression may be used.

Function format:
FRAC(numeric expression)

Both positive and negative numbers may be used in the numeric
expression. For example:
PRINT FRAC(-7) rcturns the value -.141592653
PRINT FRAC(-22/-6) returns the value .666666667
X=FRAC(208/3) : PRINT X returns the value .333333343 for X
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%

This function converts a binary number into its decimal equivalent.

Function format:
%binary number

The following entry would return 147 as the value of A.
A=%10910011:PRINT A

If a non-binary number is used as the argument, the error message
NOT BINARY CHARACTER will be given. For example, omitting one
digit of a binary number—as in 10610061—would result in this error
message.

$

This operator converls a hexadecimal number into its decimal equiva-
lent.

Function formal:
$hexidecimal number

The following entry would return the decimal value of 49152.

PRINT $CO00

il a non-hexadecimal number is used as the argument, the error mes-
sage NOT HEX CHARACTER will be given. In the above example, if
the letter O had been mistakenly used in place of the zeros—$CO00—
the error message NOT HEX CHARACTER would be given.

EXOR

'I'his operator performs an exclusive OR (XOR) between two num-
bers.
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Function format:
EXOR(n,n)

The two numbers given in the EXOR argument are first converted
into binary numbers. The two binary numbers are then compared bit by
bit. If both bits are the same; that is, both are either ® or 1, the corres-
ponding bit is cleared (set to 0). If the bits compared are different; that
is, one is 0 and the other is 1, the corresponding bit is not cleared (set to
1). The value returned is the decimal equivalent of this bit by bit
comparison.

All three entries shown below would return the decimal value 109.

X=%11111110:Y=%10010811:PRINT EXOR(X,Y)
PRINT EXOR(254,147)
PRINT EXOR(147,254)

Using the first entry shown above, the bit comparison is performed as
shown below.

11111118
19010811
81161181 which equals decimal 109 (1+4+8+32+64)

All of these numeric aids, whether used singly or in combination, will
be very useful in many programming situations.



Disk Handling

There are but two new disk commands available on Simons’ BASIC,
but both will certainly be welcomed by Commodore 64 programmimers.
The new DISK command shortens disk entries by eliminating a logical
file number, device number, and secondary address when opening a
channel to a disk drive unit. It then closes the channel after the opera-
tion is executed. The new DIRectory command allows you to list spe-
cific portions or all of a disk directory. (Note: Some Simons’ BASIC
commands will not work correctly with DOS Wedge loaded, such as
INSERT, INST, PLACE, and USE. Therefore, it would be best not to
load Wedge when working with Simons’ BASIC.)

DISK

This command opens a disk file, performs the operation specified,
then closes the [ile.

Command format:
DISK “operation”

The parameter “operation” must appear within quotation marks.
This command replaces the following BASIC commands:

1. OPEN logical file number,device number,secondary address
2. PRINT #logical file number,
3. CLOSE logical file number

To format a new disk, with the name SIMONS, the entry would be:
DISK ""N@:SIMONS,01"

Of course, the “operation” must still specify “N” for format new disk

40
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followed by the disk drive number, separated by a colon from the disk
name, and followed by the disk identification.
To erase—or “scralch”—a program named MAILER, the entry would

be:
DISK "S@:MAILER"

The “S”, ol course, specifies “scratch.”

This command lists all, or specific parts, of the disk directory for the
disk in device #8. The oplions for lisling a portion of the disk dircclory
are:

1. Files whose names begin with a particular character or characters.

2. Iiles where a speciiic charactler or characters are in a particular position
within the file name.

3. A combinalion of the above two oplions.

Command formats:
DIR”$ to list the enlire directory

This command replaces the BASIC commands LOAD
“$”,8:LIST.

DIR”$:character(s)* option 1 above
DRIR”$:7character(s) option 2 above
DIR”$:?character(s)s oplion 3 above

L

An example of oplion 1 would be to list all directory files beginning
with the characters ENMDP. The DIR entry would be:

DIR"S:EMPx

A possible listing would include the files: EMPNO, EMPADD,
EMPSAL, EMPOT, etc. In other words, all files beginning with the
three characters EMP.

An example of option 2 would be a listing of all files ending with the
characters DATA. You would, however, have to know how many let-
ters precede the characlers DATA, since each missing character must
be represented by a question mark. If the files ending with DATA had
four letters preceding DATA, the DIR entry would be:
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Your listing would include such files as: SALEDATA, ENGRDATA,
ACCTDATA, and so forth.

An example of option 3 would be a listing of all files whose third and
fourth letters are CO. Two question marks would be used to replace the
first two letters, which could be any two letters. An asterisk following
CO would indicate that more characters could follow. The DIR entry
would be:

DIR"$:?27C0x

All filenames whose third and fourth characters were CO would be
listed.



Added Input and
Chutput Options

Introduction

Following is a briel overview, by chapter, of the 16 Simons’ BASIC
input and output comuinands. All of the command words are reserved
words and cannot be uscd in variable names.

Chapter 7

CENTRE displays text centered in the middle of a screen line, with-
out the user specifying the text length. This eliminates counting text or
using LEN, and TAB or 5PC.

INSERT enables the programmer to create an expanded character
siring, by inserting one siring into another. This command saves pro-
gramming time and tedious keyboarding by eliminating the need to
type in new strings or struggle with the string extractors—LEI"T$,
RIGIITS$, and MID$.

INST is used to overwrile a portion of a character string with another
string, creating a new character string. This is another text time-saver
for programmers.

PLACE searches for user-specified characters (a sub-string) within a
specilied character string (a main string), and, il found, returns the
starting location of the sub-string. This command is useful both for
searching strings for specific characters, and for returning their sub-
string location. This sub-string location can then be used with both the
INSERT and INST conunands.

DUP provides an easy method of duplicaling a character string a
specified number of times, thereby crealing a new, and larger, charac-
ter string.

43
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CSET allows you to switch between the two Commodore 64 character
sets—the upper case/graphic character set and the upper/lower case
character set.

INV causes character background to reverse; normal characters are
displayed in reverse field and reverse field characters are displayed
normally.

Chapter 8

INKEY is used to test for and store the value of a function key input
from the keyboard. It is used as the numeric variable of an ON GOTO
or ON GOSUB stalement using the function key number input for
branching. This is a valuable programming tool for menu-driven pro-
grains.

ON KEY is used for accepting a user-specified input character from
the keyboard, and branching based upon the character input.

RESUME is a companion command for ON KEY, performing a
branch back to the last ON KEY command performed.

FETCH allows the programmer to limit the program user’s keyboard
input by controlling the type (alphabetic or numeric) and number of
characters accepted as input.

Chapter 9

AT is a PRINT function used to position text at a user-specified
screen location using both row and column parameters. This eliminates
the need to use the cursor control keys and the TAB or SPC functions
to position text.

USE is the command that formats lists of numbers—aligns the deci-
mal point. It's use is obvious for any type of financial reporting.

MOVE is used o duplicate a specified portion of the screen, and dis-
play the duplicate at a given screen location.

OPTION is the command used to print a program listing with all
Simons’ BASIC commands highlighted in reverse-field.

HRDCPY is the statement used to print hard copy of a low-resolution
screen (the normal screen-type) on a serial bus printer.

Key to Entering Program Listings

Additional key conventions used in this section and throughout this
book are:
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“[HOME]"” designates UNSHIFTED CLR/IHOME
Graphic characters will be separated by a comma, and represented by either
SHIFT or CMDR and a key.

If a characler is to be repeated, the number of 1epet1tmns will be
shown directly after the key.



Character String
Input Options

‘I'his chapter covers ihe six Simons’ BASIC melthods used to position
or alter character strings. When possible, these commands will first be
demonstrated in the immmediate mode. Then a program will be devel-
oped to accommodale each new command reviewed. Therefore, do not
clear computer memory during this chapter without first saving the
demonstration program. When you are ready to continue the chapter,
LOAD the program back into memory.

CENTRE

Centering text on the screen is an easy task with this command. The
only dilficulty is remembering the English spelling of the command
word. Remember, David Simons is a young Englishman!

—

Command format:
CENTRE“character string”

or

CENTRE string variable name

Statement format:
GENTRE“characler string”:PRINT
or

CENTRE string variable name:PRINT

46
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For CENTRE to function correctly, the string cannot exceed 39 char-
acters. If the string is louger than 39 characters, the string will be bro-
ken into two lines, with neither line centered. No error message will be
given.

Because CENTRE does not force a carriage return, it must be fol-
lowed by PRINT unless it is the last program statement containing a
display command. If a carriage return is not used, the next character(s)
displayed will begin at the end of the centered text. If a second CEN-
TRE statement follows without using a carriage return, that character
string will not be centered.

To display “SIMONS’ BASIC” centered on a screen line, enter the
following CENTRE conunand.

CENTRE '"'SIMONS' BASIC"

To demonstrate CEN'TRE statements, the following program will dis-
play a three-line centered address. If you wish to use automatic line
numbering when enteriny this program, enter AUTO 10,10,—or, if your
function keys are still programmed as they were in Chapter 4, use 5.
Again, line numbers are shown for program clarity and ease of entry.

Program Listing

19 PRINT "[CLEARI'':PRINT

280 CENTRE '"'SIMONS' ARCADE":PRINT
30 CENTRE "1208 WILSON DRIVE'":PRINT
4 CENTRE ''WEST CHESTER, PA. 1938@"
50 END

Run the program. Lines 20, 30, and 40 are centered on your screen.
To demonstrate what happens when CENTRE is not [ollowed by a car-
riage return, LIST the program, remove the PRINT statement from
line 249, and add the following statement line.

ENTER: 45 PRIMNT "INVOICE NUMBER 1824"

RUN the program.

The CENTRE statement on line 30 was not performed properly
because it was not preceded by a carriage return. The PRINT statement
on line 45 begins at the end of the previous CENTRE character string,
because it was not preceded by a carriage return.

As long as you remember to include a carriage return, either through
PRINT alone or PRINT CHR$(13) followed by a semi-colon, CENTRE
will work perfectly in your programs.
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To demonstrate the use of CENTRE with a string variable, and add
back the carriage returns, LIST the program and enter the following
program changes.

29 A$=""SIMONS' ARCADE'":CENTRE A$:PRINT
43 PRINT:PRINT

RUN the program. The centered strings and the printed text are now
displayed correctly.

leave your compuler on or save this program, since we will be add-
ing to it throughout this chapter to demonstrate each chapter com-
mand.

INSERT

"This statement allows you to expand a character string by inserting
one string into another. It does not insert characters at the beginning
or end of a string. For combining strings in this way, continue to use
concatenation. Concatenation is the combining (adding together) of
strings, as in A$+ B$-C3.

Stalement format:

INSERT(“sub string”,“main string”,insert position of sub-
string)

or

INSERT(string variable name,string variable name,insert pos-
ition of sub-string)

INSERT may only be used as a program statement. It will not perform
correctly used as a command. The insert position of the sub-string
pavameter specifies the last position of the main string before inserting
the sub-string. For example: to insert the sub-string “STATEMENT”
between the two words of the main string “INVOICE NUMBER?”, the
position for sub-string is 8; the seven letters of INVOICE plus the space
following INVOICE. The sub-string “STATEMENT” will begin one
position beyond the insert position number.

Either a character string or string variable may be specified in the
INSERT statement. The string is limited to 255 characters. A string
greater than 255 characters will cause the error message TCREATED
STRING TOO LONG. Attempting to add to the end of a main string by
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specifying an insert position greater than the length of the main string
will cause the error ?7INSERT PARAMETER TOO LARGE.

For a demonstration of this command, if the chapler program is still
in memory, which I hope it is, LIST the program and add the statement
lines shown below. For those of you who have cleared memory and
haven’t saved the program or are reading but not keying in, the pro-
gram is shown below in ils entirely.

Listing of Chapter P'rogram

19 PRINT "[CLEARI":PRINT

20 A$=""SIMONS' ARCADE'":CENTRE A$:PRINT
30 CENTRE '""1208 WILSON DRIVE'":PRINT

4P CENTRE '"WEST CHESTER, PA. 19388"

43 PRINT:PRINT

45 PRINT "INVOICE NUMBER 1824'"

58 END

When adding the [ellowing lines, be sure lo leave a space al the end
of boeth character strings, “PENNY ” and “STATEMENT . The stale-
ment lines to be added are;

25 SB="'PENNY "

44 B3=INSERT(S$,A%,8) :PRINT B$

45 PRINT INSERT("STATEMENT " ,"INVOICE HUMBER',68)

RUN the program.

I S" h |

This statemenl is used to overwrite a portion of a main string with a
sub siring.

Statement format:

INST(“sub-string”,““main string”,insert position of sub-string)
or

INST(string variahle name,string variable name,insert posi-
tion of sub-string)

INST may only be used as a program statement. It will not perform
correctly used as an inunediate mode command. Insert position is deter-
mined and specified in Uie same way for INST and INSERT.
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Fither a character string or string variable may be specified in the
INST statement. The string is limited to 255 characters. A string greater
than 255 characters will cause the error message TCREATED STRING
TOO LONG.

For those of you who may be reading this book but not keying in,
listed below is the chapter program, as il stands now, which we are
modifying for each new chapter command.

Listing of Chapter Program

18 PRINT "[CLEAR]":PRINT

20 A$="'SIMONS' ARCADE':CENTRE A$:PRINT

25 S$="'PENNY "

3% CENTRE "1280 WILSON DRIVE'":PRINT

4@ CENTRE "WEST CHESTER, PA. 19388"

43 PRINT:PRINT

44 B$=INSERT(S5%,A$,8) :PRINT B3

45 PRINT INSERT(''STATEMENT '','"INVOICE NUMBER'', 8)
5@ END

LIST the program in memory and add the following statements for a
demonstration of INST.

46 PRINT:PRINT
47 PRINT INST(''VIDEO",6B$,8)

The sub-string “VIDEO” will replace the characters PENNY in the
character string B$. RUN the program. This new character string can
first be created, then printed, enabling you to retain the new string in
memory. Change stetement line 47, as follows.

47 C$=INST(''VIDEO",B$,8) :PRINT C$

RUN the program.

Remember that the sub-string overwrites the main string. Take care
that the sub-string is not larger than the portion of the main string that
you wish to overwrite. For example, using INST to overwrite the char-
acters PENNY with “COMPUTER” would also overwrite the space fol-
lowing PENNY and the AR of ARCADE because COMPUTER is three
characters larger than PENNY. To demonstrate this, add the following
statement line to the program in memory, and LIST and RUN the pro-
gram again.

47 PRINT:PRINT INST(''COMPUTER", B$,8)
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Of course, if you are overwriting the last word in a main string, it
doesn’t matter if the sub string is longer than that word. Change state-
ment line 47 as follows, and RUN the program again.

47 PRINT:PRINT INST(''COMPUTER GAMES",B%$,14)

PLACE

This command eliminates the need to count main string characters
for the insert position when using INSERT or INST. PLACE searches a
main string for the specified sub-string and returns the character posi-
tion of the sub-string. II' the main string does not contain the specified
sub-string, a value of @ is returned.

Stalement format:

PLACE(“sub-string”,“main string”’)

or

PLACE(string variable name,string variable name)

PLACE should only be used within a program. It will not always per-
form correctly used as an immediate mode command. The length of the
sub-string must be less than the length of the main string. If the sub-
string is Jonger than the main string, a value of ® will be returned.

The position value returned by PLACE can be printed or stored as a
numeric variable. This posilion value is the position of the first charac-
ter of the sub-string found in the main string. This is one greater than
used [or the insert position parameter of INSERT and INST. Here are
several examples:

PRINT PLACE(“ACCOUNTS”,“ACTIVE ACCOUNTS PAYABLE”)
returns the value 8.

PRINT PLACE(“PAYABLE”,ACTIVE ACCOUNTS PAYABLE”)
returns the value 17.

PRINT PLACE(“ACTIVE”,ACTIVE ACCOUNTS PAYABLE”)
returns the value 1.

To demonstrate the usefulness of PLACE, add the following state-
ment line to the program in memory, and LIST the program.

47 P=PLACE("PENNY'",B$) :PRINT INST(''BASIC",B$,P-1)
:PRINT "[DOWN 21"
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Again, for those of you who are not keying in this program, it is listed
below in its entirety—including the new line shown above.

Listing of Chapter Program

19 PRINT "[CLEARJ":PRINT

2@ A3="SIMONS' ARCADE'':CENTRE A$:PRINT

25 S$="'PENNY "

3@ CENTRE '"1200 WILSON DRIVE':PRINT

4P CENTRE "WEST CHESTER, PA. 19388"

43 PRINT:PRINT

L4 B$=INSERT(S$,A$,8) :PRINT B$

45 PRINT INSERT(''STATEMENT '","INVOICE NUMBER'", 8)
46 PRINT:PRINT

47 P=PLACE(''PEMNNY',B$) :PRINT INST('"BASIC",BS,P-1):
PRINT '"[DOWN 21"

50 END

The PLACE statement will store the position value of PENNY in the
character string SIMONS’ PENNY ARCADE in the numeric variable P.
The PRINT statement will use the value of P minus 1 to overwrite
PENNY with the word BASIC. The value of P-1 must be used because
the INST statement uses an insert position of one space less than the
Jocalion position returned by PLACE.

RUN the program. By using PLACE, you did not have to know the
location of the sub-string before using INST.

PLACE can also Le used to find the correct insert position lor using
INSERT to add to a character string, as the following statement line
demonstrates.

ENTER: 48 PP=PLACE("ARCADE'",B$) :PRINT
IMSERT ("'"POWER '',B$,PP-1)

The PLACE stalement will locate the position of the word ARCADE
in B$. The position value obtained will correctly locate “POWER” in
front of “ARCAD” in the B$ character string, using the INSERT com-
mand. The new character string will then be displayed.

RUN the program:.

DpupP

This command provides an easy method for creating a new, and
larger, character string by duplicating it a delined number of times.
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This is particularly useful for inserting spaces into a character string or
for repealing characters.

Command format:
DUP(“string”,duplicalion number)

or

DUP(string variable,duplication number)

DUP can be used as an immediate mode command or as a program
statement. The string created by DUP cannot exceed 255 characters. A
string longer than 255 characters will produce the error message TCRE-
ATED STRING TOO LONG.

Following are two examples of the use of DUP, using the immediate
mode. The use of DUMP following these commands will display the
values of the variables created by the commands, as well as the variable
values from the program in memory.

ENTER: PRINT DUP(C"TOUCHDOWN! ', 3)
A$=""ANNUAL SUPER '':B$=DUP(' ', 80) :C$=DUP
(""SALE! ",3):PRINT A$;B$;C$
DUMP

For those of you who are not keying in, the chapter program, as it is
now in memory, is showu below.

Lisling of Chapier Program

19 PRINT "[CLEARI'":PRINT

280 A$="'SIMONS' ARCADE'":CENTRE A$:PRINT

25 SE="'PENNY "'

30 CENTRE '"1208 WILSON DRIVE':PRINT

4@ CENTRE '"WEST CHESTER, PA. 1938@"

43 PRINT:PRINT

44 BI=INSERT(SH,A%,8) :PRINT B$

45 PRINT INSERT(''STATEMENT '',''INVOICE NUMBER'",8)
46 PRINT:PRINT

47 P=PLACE(''PENNY'",B$) :PRINT INST(''BASIC",B$,P-1):
PRINT "[DOWN 21"

48 PP=PLACE(''ARCADE'" ,B$) :PRINT INSERT('"'POWER ',B$,
PP-1)

56 END
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LIST the program in memory and add the following statement lines
to demonstrate DUP in the program mode. Be sure to leave four spaces
at the end of the character string SIMONS’.

49 FOR I=1 TO 6:PRINT:NEXT I
58 PRINT DUP(''SIMONS' ",4)

These statements will create a string of SIMONS’ across the bottom
of the screen. RUN the program.

SSET

This command allows you to switch between the two Commodore 64
character sels—the upper caselgraphic character set and the upper/
lower case character set.

Command format:
CSET n

'The parameter n designates one of three functions, as shown below.
Only the first two functions are used with low resolution screens (40
columns by 25 rows).

0 specifies the upper case/graphics character sel.

1 specifies the upper/lower case character set.
«2 re-displays the last high-resolution or multicolor graphics screen.
+ CSET 2 will be reviewed in Chapter 17.

The character set specified will affect the output on the entire screen.
To allernate between character sets either: (1) the screen must first be
cleared, or (2) program execution must be temporarily stopped using
the PAUSE command and the characters “replaced.” Note: You cannot
use the easy Cominodore BASIC method of shifting character sets—
SHIFT+CMDR—when using the Simon’s BASIC cartridge.

Clear your screen and enter the following commands in the immedi-
ale mode. The character string “SIMONS’ BASIC” will be printed first
in lower-case letters. Then the display will be changed to upper-case let-
ters, and back to lower-case letters.

CSET 1:PRINT "[DOWN 51' TAB(12) "SIMONS' BASIC':
PAUSE 3:CSET @:PAUSE 3:CSET 1
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Enter CSET @ to return the screen to the upper-case/graphic charac-
ter set.
Printed below is the latest version of the chapter program in memory.

Listing of Chapler PProgram

19 PRINT "[CLEAR]":PRINT

2@ AB=''SIMONS' ARCADE'":CENTRE A$:PRINT

25 S$=""PENNY "

30 CENTRE "1208 WILSON DRIVE'":PRINT

4@ CENTRE ''WEST CHESTER, PA. 19380"

43 PRINT:PRINT

44 DS=INSERT(S$,A%,8) :PRINT B$

45 PRINT INSERT(''STATEMENT '",'""INVOICE NUMBER',8)
46 PRINT:PRINT

47 P=PLACE(''PENNY",B$) :PRINT INST(''BASIC",B$,P-1):
PRINT "[DOWN 21"

48 PP=PLACE("'ARCADE",B$) :PRINT INSERT(''POWER '",B$,
PP-1)

49 FOR I=1 TO 6:PRINT:NEXT I

50 PRINT DUP('SIMONS' ",4)

LIST the program in memory, and add the following statement to
produce screen oulput in lower-case letters.

22 CSET 1

RUN thlie program, then enter the command CSET @ Lo restore the
upper case character set.

INV

This command can be used in place of the RVS ON and RVS OFF
keys. INV reverses the background of characters contained within a
user-speciflied screen area. Characters currently displayed on a normal
background will be displayed in a reverse field by INV, while charac-
ters currently displayed on a reverse field will be displayed normally.

Command format:
IMV row,column,width,depth
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The four parameters of INV designate the screen area within which
the character display is to be changed. Since INV uses a low-resolution
screen, rows are numbered 0 through 24 and columns are numbered 0
through 39. Width specifies the number of columns to be changed,
while depth specifies the number of rows to be changed.

Clear your screen and enter the following commands in the immedi-
ate mode to display the character string “SIMONS’ BASIC” in reverse
field, pause 3 seconds, and change back lo a normal field.

PRINT "[DOWN 5]' TAB(12) ''SIMONS' BASIC'':INV 7,12,
13,1:PAUSE 3:1HY 7,12,13,1

If the exact position of the characters to be changed is not known,
simply designate a large enough screen area in INV to include the char-
aclers to be changed.

LIST the demonstration program in memory. Add the INV statement
shown below to display the character string printed in line 20 in both
lower case and reverse field.

23 INV 0,5,30,5

RUN Lhe program.

Since INV only allects what has already been printed, a large screen
area can be specified by width (30) and depth (5). The exact location of
“gimons’ arcade” did not have to be specified. To include the second
line of text in INV command, change statement number 23 to 35 and
remove statement number 23. RUN the program again.

To include the first three lines of print, change slatement nuimber 35
to 55 and remove slalement number 45. RUN the program again. Enter
CSET @ to change the character sel back to upper-case.

The seven Simons’ BASIC commands reviewed in this chapter will
add a great deal of flexibility to the format and appearance of your
programs.



Input Validation

This chapter will use a demonstration program for each of the three
Simons’ BASIC methods of validating data input from the keyboard—
INKEY, ON KEY and RESUME, and FETCH. INKEY is used to test for
and store the value of a function key input. ON KEY is used for accept-
ing a user-specified input character from the keyboard and branching
based upon that inpul. RESUME is a companion command for ON
KEY, perflorming a branch back to the last ON KEY command per-
formed. And FETCIH limits the type of input and number of characters
accepted. At the end of the chapter, the three inpul commands will be
used together in a sumiary demonstration programn.

INKEY

INKEY is a numeric variable used to hold the number of the function
key inpul from the keyl:oard. This variable is the argument used for an
ON GOTO or ON GOSUB statement to perform a conditional branch
based on the function key input. INKEY recognizes the function keys 1
through 18, providing cight branching possibilities. Because the value
of INKIY is input from the keyboard, the statement must be placed into
a loop, continuing the keyboard scan until a function key is pressed.
This is the same programming technique used with the GE'T statement.
The format for the INKILY statements is shown below.

Statement format:
ON INKEY GOTO statement line list:GOTO the INKEY state-
ment line

or
ON INKEY GOSUB stalement line list: GOTO the INKEY
statement line

57
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This statement will pause a program until one of the function keys, f1
through f8, is pressed. When a function key is entered, the ON GOTO
branch is made using the number of the function key pressed to choose
from the statement line list.

The following program demonstrates ON INKEY GOTO, using all 8
function keys. Use f5 (if it is still programmed for AUTO 10,10), enter
AUTO 10,10, or enter the line number shown in the listing below when
entering this program.

Program Listing

19 PRINT "PRESS ANY FUNCTION KEY, F1 THROUGH F8"
2@ ON INKEY GOTO 3@,40,50,60,70,80,90,108:G0T0 20
39 PRINT "F'";INKEY,"LINE 38":G0TO 14

49 PRINT '"F''; INKEY,"LINE 40'':GOTO 10

5¢ PRINT "F'';INKEY,"LINE 50':G0TO 10

68 PRINT '"'F''; INKEY,"LINE 60':G0T0 19

70 PRINT '"'F''; INKEY,"LINE 78':G0TO0 10

89 PRINT '"'F''; INKEY,"LINE 80':G0TO0 18

9@ PRINT 'F''; INKEY,"LINE 98':GOTO0 19

199 PRINT "F"; INKEY,"LINE 1080':G0TO0 19

119 END

Fach time a function key is pressed (touch the key lightly, or you'll
get a double response), the PRINT statement branched to will display
the function key number (the value ol INKEY), and the program line
number being performed.

RUN the program, testing each of the eight function keys, in any
order, and press the RUN/STOP key to end the program.

Clear computer memory and enter the following short program using
ON GOSUB with the function keys f1, {2, and 3. Enter AUTO 10,10 for
automatic line numbering, or enter the line numbers shown.

Program Listing

19 PRINT "PRESS F1, F2, or F3"

2@ ON INKEY 05UB 38,48,50:G0T0 20
3% PRINT "'F''; INKEY,''LINE 3@'":RETURN
4§ PRINT "'F''; INKEY,"LINE 4@" :RETURN
5¢ PRINT "F'; INKEY,'"LINE 50@':RETURN

Only function keys f1 through f3 can be inpul, because only three
statements are specified for branching.




































































































































































































































































































































































































































































































































































































































