



































































































































































































































CP/M TRANSIENT COMMANDS

Once the background program has been loaded the console will prompt you for
other work.

For example:

A>BACK PIP LST:=*,TXT<CR>

Background output in file: 0 LOG

Places the program PIP in the background to print all the files with extension TXT
on the printer. The console log cutput is written to the file 0.LOG.

A>BACK SUBMIT MAILSHOT CINFILE=MAILSHOT.DAT,0FILE=MAILSHOT.LOGI<CR>

This time the program SUBMIT is started in the background. The command file
MAILSHOT.SUB is invoked. Console input is taken from the file MAILSHOT.DAT
and console output written to the file MAILSHOT.LOG.

A>BACK PIP L5T:=B:REPORT [NOLOG]
Print the file REPORT on the printer. Suppress console output.
4.8 STOP - Stop a Background Program
Use this command to display the programs currently running on your system and/or
to stop one of the programs.
For example:
A>STOP<CR>

or

A>STOP PIP<CR>



SYSTEM UTILITIES

8.1 FORMAT - Format a Floppy Diskette

This program is used to map out the soft sectors on blank diskettes and to verify the
read/write capability of the diskettes's data area.

Note — FORMATTING A DISKETTE WILL DESTROY ANY PREVIOUSLY STORED
DATA.

To format a diskette, proceed as follows:
Ensure the file FORMAT.CMD is available on the current drive,

Key in FORMAT followed by a space and the name of the drive to be used to
perform the formatting. e.g. A: B. C. or D:

A>FORMAT B:<CR>

This command will format the diskette on Drive B:

The drive reference may optionally be followed by /X where X is one of the
following: .

V  verify the disk only (this operation is non-destructive)

T transfer the loader track from the logged drive onto the diskette in the
specified drive. No formatting or verifying is performed.

I format an IBM-PC type disk
S format a single sided IBM-PC type disk

In the absence of any switch, the disk is formatted, then verified and then the loader
track is transferred.

The loader track is transferred following successtul format (except when formatting
IBM format disks). It is not necessary to use the /T switch o achieve this.

No verification is possible on Winchester disks.
Formatting and verification of a Winchester disk is achieved using the fixed disk

format program FDFORMAT.

However the FORMAT program is used to transfer a CP/M loader track onto the
Winchester drive and to initialise the CP/M directory area.
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8.2 WDFORMAT - Format a Winchester Disk

This program is used to map out the soft sectors on a Winchester disk and to verify
the read/write capability of the Winchester's data area.

Note - FORMATTING A WINCHESTER DISK WILL DESTROY ANY PREVIOUSLY
STORED DATA.
To format a Winchester disk, proceed as follows:

Ensure the program WDFORMAT is available on the current drive.

Key in WDFORMAT.

Follow the instructions given on the screen.
If in any doubt contact your supplier

5.3 DISCOPY - Copy a Floppy Diskette
This program enables the operator to copy the entire contents of one diskette to
another diskette. It should be used regularly o produce security copies of working
diskettes.
To use the DISCOPY program, proceed as follows:

Ensure the file DISCOPY.CMD is available on the current drive.

Key in DISCOPY

Follow the instructions given on the screen.

8.4 BACKUP - Copy a Winchester Disk

This program is intended to ‘back-up’ all or selected files from a Winchester disk
onto one or more floppy diskettes.
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Although, when copying from a Winchester disk, the back-up diskette is usually
blank (formatted and verified but containing no files), any diskette with files already
on it can be used, as the existing files will not be overwritten. In addition to this, if
there is insufficient storage space for a file to beecompletely stored on one diskette,
the file will be split and stored on two or more diskettes (if the file is very large).
To back-up a diskette, proceed as follows;

Ensure the program BACKUP is available on the current drive

Key in BACKUP

Depress the RETURN key

Follow the instructions given on the screen

8.8 KEYGEN - Re-define Function Key Table

The keyboard's function keys can be programmed to generate any desired code,

or code sequence, when they are depressed. This programming is handled by

KEYGEN.

N.B. There are 511 character ‘slots’ available to the function keys and although they
do not have to be shared equally amongst the keys, a complex sequence for
one key will deprive the remainder.

To use the KEYGEN program, proceed as follows
Ensure the program KEYGEN is available on the current drive.

Key in KEYGEN.

Follow the instructions given on the screen,

56 LOADKEY - Load Function Key Table

This program is used lo overlay the resident keyboard function codes with those
held in a function key table file generated by KEYGEN.
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To use the LOADKEY program, proceed as follows:
Ensure the program LOADKEY is availakle on the current drive.

Key in LOADKEY followed by a space and the name of the key file to be
loaded.

Depress the RETURN key.

B.7 PARMGEN - Re-define System Parameter Table

This program is used to set up the system's parameters, e.g. permanent device
assignments, Port Tx/Rx baud rate, etc,

To use the PARMGEN program, proceed as follows:
Ensure the file PARMGEN.CMD is available on the current drive.
Key in PARMGEN.

Follow' the instructions given on the screen.

8.8 LOADPARM - Load System Parameter Table

This program is used to alter your system's parameters to those held in a parameter
file which has been generated by PARMGEN.

To use the LOADPARM program, proceed as follows:
Ensure the file LOADPARM.CMD is available on the current drive.

Key in LOADPARM followed by a space and the name of the parameter file to
be loaded.

Depress the RETURN key.
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8.9 FONTGEN - Re-define Screen Character Font Table
This program enables the user to generate his own character fonts for speciat
purposes. Two fonts of 128 characters each may be resident in the system memory
at any one time. FONTGEN is used to create or modify font files (of type .FNT) each
containing a single 128 character font.
To use the FONTGEN program, proceed as foliows:

Ensure the program FONTGEN is available on the current drive.

Key in FONTGEN.

Follow the instructions given on the screen.

5.10 LOADFONT - Load Font Table

This program is used to alter the system's character set to that held in selected font
files which have been generated by FONTGEN.

To use the LOADFONT program, proceed as follows:
Ensure the program LOADFONT is available on the current drive.

Key in LOADFONT followed by a space and the name of the font file to be
loaded.

Depress the RETURN key.
The file name may be optionally followed by a number of switches to control the
font loading; these are :
/1 load font 1 (first 128 characters) ~ this is the default
/2 load font 2 (second 128 characters)

/U underline the loaded font
/R reverse the loaded font
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If /U is entered as the last item, it imay optionally be followed by +n where nis a
digit between 0 and 9. This generates the underlining line n 'dots’ above the base of
the characters.

eg

LOADFONT AXIS/U {oads font 1 underlined

LOADFONT AXIS/1R loads font t in reverse video

LOADFONT AXIS/1U+3 loads font 1 underlined with an underline 3 dots
from the bottom of the characters

N.B. Once loaded, fonts I and 2 form a single 256 byte character set with the
second 128 byte font starting at byte 128, i.e. The characters in the second font
have the high order bit (bit 7) set to 1.

8.11 TIME - Display/Set Time and Date
This program displays and optionally sets your system's date and time of day clock.

To display the current time and date enter:

A>TIME<CR>

To set the date and time enter:

A>TIME /S<CR>

and follow the instructions given on the screen. Note the space between TIME and
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INTRODUCTION

A computer takes its instructions in the form of a stream of 1's and C's called binary
code. Unfortunately, this sort of code isn't too easy for humans to follow, so a number
of languages have been devised over the years to allow the computer's human
operators to talk to it. The English like instructions of these high level languages are
translated inside the computer to the binary code that the computer understands.

BASIC was invented in the late 1950's as a teaching aid, designed to help students
with the principles of other languages. It proved so simple and easy to learn that it
became one of the most popular programming languages, and a standard on the
new small computers that started to appear in the 1970's. At the same tume, it was
developed from its simple beginnings intc a powerful language that remains easy to
learn.

This primer is designed to be used in conjunction with the Personal BASIC
(PBASIC) language provided with your system. Personal BASIC is produced by
Dugital Research.



BASIC IS A DESK TOP CALCULATOR

2.1 Getting started

In the BASIC on your computer, you have, if nothing else, a very powerful calculator
at your fingertips.

We assume that you have your BASIC disk loaded in the logged disk drive, and that
the screen is showing the prompt:

A>

Note that your prompt will show your logged disk drive, B C elc.

Enter the following command:

A>BASIC<CR>

Remember that pressing <CR> is your way of saying to the computer Over to you!

After a few seconds, a copyright message appears on the screen, followed by Ok.
Just like this:

Personal Basic Version 1.0
Serial No XXX=-XXXX=-XXXXXXX ALl rights reserved
Copyright (c) 1983 Digital Research, Inc.
Ok

Whenever you see Ok then BASIC is waiting for new instructions from you.
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2.2 Some simple calculations

To start with, type in:
PRINT 2 + 3<CR>
The computer replies immediately with:

3
Ok

which, of course, is the right answer.

But this is poor stuff for such a powerful calculator though. Try another example, this
time:

PRINT 333.462 + 77.829<CR>
Once again, the computer responds straight away with:

411.291
0k

Which is once more the right answer. BASIC has all the usual arithmetic functions.

Try:
PRINT 301 - 87<(CR>
and the answer comes

214
ok
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To multiply and divide, BASIC uses symbols which are different from those you
would use on paper. Use an asterisk * to multiply, and a slash / to divide. So

PRINT 163.87 * 0.15<CR>
giv}esyou.

24.5805
0k

and
PRINT 447,20 / 25
yields

17.888
ok

3.3 Mixed calculations

BASIC can perform mixed calculations very easily. Just remember that BASIC does
multiplication and division before it does addition and subtraction. Also it performs
any calculation enclosed in brackets before anything outside the brackets. This is
the same as the usual rules of arithmetic, and you write out the problem as you
would on paper. So now try:

PRINT (400 + 2 « 12.80 + 21.60) / 25<CR>
017.888

First BASIC looks inside the brackets. It works out 2 * 12.80, then adds the result to
400, then adds 21.60 to the sum. Finally, BASIC looks outside the brackets, and
divides the total by 25.
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If you had missed out the brackets, and written
PRINT 400 + 2 » 12.80 + 21.60 / 25<CR>

the result would be quite different. Firstly, BASIC would have worked out 2 * 12.80,
and then 21.60 / 25. Then the three numbers would have been added together. Try
it and see that the answer without the brackets would have been 426.464

BASIC can also raise a number to a power. The special symbol for this is the up
arrow or caret symbol 7. So to find the value of 7 cubed you could type

PRINT 7 1 3<CR>
343
ok

As a practical example, lets assume that you often need to work out the area of a
circle. The well known formula for the area of a circle is pi times the square of the
radius. The familiar constant pi has the approximate value 3.14159. So to calculate
the area of a circle whose radius is 5 metres, type in:

PRINT 3.14159 * (5 1 2)<CR>
78.5398
ok

That is the area is 78.5398 sq metres.
2.4 How to get out of BASIC
At this point you may have had enough so how do you tell BASIC that you wish to get

back to the Operating System prompt. Just enter SYSTEM in response to the Ok
prompt as follows:

SYSTEMN<CR>
A>
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BASIC HAS A MEMORY

3.1 Introducing variables

In fact, unlike most pocket calculators, BASIC has, not one, but as many memories
as you are likely to need.

These are called variables. Think of them as a set of compartments in a filing
cabinet in which you can keep information until you need it. Just as you would label
the sections of a filing cabinet to keep track of what they contain, so you have to put
a label on the variables that you use in BASIC,

Let's see how this would work with our last calculation.

3.2 The LET statement

Going back to circles, if you do this kind of calculation a lot then it can be tedious to
type out 3.14159 every time you want to use the constant pi. It would help to store
this value in a variable, so that it is there when you want it. Put 3.14189 in a variable
called PI now. This is how we do it:

LET PI = 3.14159

You can call a variable anything you like, with a few exceptions. It always helps if
the name you use gives you some idea of the contents. So PI contains the value of pi,
which you aren't likely to forget.

The rules of variable names are quite simple. They must be made up of letters and
numbers. The first character must be a letter, not a number. You can't have spaces
in the name, though you can separate words with a full stop. And there are a few
words that you can't use, because BASIC uses them for its own purposes. You cant,
for example, call a variable PRINT or LET.

By the way, the instruction LET is used so often in BASIC that you can miss it out
altogether. So to put pi in its box like this:

0k PI = 3.14159<CR>
0k

would work just as well.
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If we now try to und the area of the cixcle, with radius 5 metres, we can do it this
way:

PRINT PI * (5 f 2)<CR>
78.5398 :

and you can use PI over and over again for other calculations.



BASIC IS A PROGRAMMABLE CALCULATOR

4.1 The idea of a program

Until now, all the instructions you have given to the computer have been carried out
immediately. This isn't always very helpful If you have a number of similar
calculations to do, then it can be hard work, and a waste of time, to keep typing out
the same formula over again.

Instead, using BASIC, you can set up the formula once and store it away to be used
later.

4.2 Line numbers

To defer the execution of instructions in BASIC, we put a number in front of them.
We can then store a number of instructions together, each with different line
numbers in front of them. A set of deferred instructions is a program. When the
computer follows the instructions it does so starting with the lowest line number,
and going on to the next higher number unless told otherwise. If this sounds
confusing we hope it will become clear shortly.

Here, step by step, is a short program which converts a length in inches to a length
in millimetres. Type in the program as you go along.

10 PRINT "This program converts inches to millimetres"<CR>

The first line will display the message between the quotation marks every time the
program is run. A constant which appears between quotes is called a string. A
string need not be a number, but can contain any character except quotation marks

20 PRINTZCR>

If you tell BASIC to PRINT without telling it to print anything, it will simply skip a line
on the screen.

4.3 The INPUT instruction
30 INPUT "What is the Length in inches”;INCHES<CR>

INPUT asks BASIC to wait for you to type something in. Before it does that, it will
display the string in quotes, foliowed by a question mark which BASIC supplies free
of charge. If you missed out the string, BASIC would simply print the question mark
before waiting.
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When you type in a number, that number is stored away in a variable called
INCHES.

40 MILLIMETRES = INCHES * 25.4<CR>

There are 25.4 millimetres to the inch. Here, BASIC will multiply the value in
INCHES by the conversion factor, and store the result in another variable called
MILLIMETRES

50 PRINT<CR>
Another blank line.

4.4 String constants

&0 PRINT INCHES;"inches is equal to";MILLIMETRES;"millimetres"<CR>

Here BASIC is being asked to print four items, one after the cther on the same line.
The first is the contents of the variable INCHES, which is what you originally typed
in. Next is a string constant, then the contents of the variable MILLIMETRES - the
result of the calculation, and finally another string constant.

Note that the separate items must be separated by sernicolons ;

4.5 The END instruction

70 END

As you might expect, END ends the program. You don't always have to put this in,
as BASIC will end the program itself when it finds the last instruction. But if you are
interested enough to go on to more advanced programming, you will find you will
need END, so it is always good practice to put it in,
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46 The LIST and RUN commands

To check that everything is there, type;
LIST<CR>

As soon as you hit <CR>, the whole program is presented for your inspection, like
this:

10 PRINT "This program converts inches to millimetres”
20 PRINT

30 INPUT "What is the length in inches"”; INCHES

40 MILLIMETRES = INCHES * 25.4

50  PRINT
60 PRINT INCHES;"inches is equal to";MILLIMETRES; millimetres”
70 END

0k

When you want to see the program in action, type:
RUN<CR>
The result will look something like this:

This program converts inches to millimetres
What is the length in inches? 7

7 inches is equal to 177.8 millimetres
0k

Run this program a few times to get the feel of it. Type

RUNZCR>

each time.
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4.7 Unconditional branches — the GOTO instruction

If you want do do a series of these calculations, then you can be spared the effort of
typing RUN each time. We mentioned earlier that BASIC always goes on to the next
higher line number unless you tell it otherwise. This is the time to tell it otherwise,
before it reaches the end.

So add a new line to the program. Key in:

65 GOTO 20<CR>

Then type;

LIST<CR>

The program you have entered will be re-listed thus:

10 PRINT "This program converts inches to millimetres®
20 PRINT
30 INPUT "what is the length in inches™; INCHES
40 MILLIMETRES = INCHES * 25.4
50 PRINT
60 PRINT INCHES;"inches is equal to";MILLIMETRES;"millimetres"
65 60TO 20
70 END
0k

Notice that BASIC has obligingly put your new line in its proper place, before line
70.

When BASIC has printed the result of your calculation, it will encounter the
instruction GOTO 20, which means go directly to line number 20.

The GOTO instruction is what is known as an unconditional branch, meaning go to
line 20 whatever happens.
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Now type RUN and the operation will be repeated:

This program converts inches to millimetres
What is the length in inches? 7

7 inches is equal to 177.8 millimetres
What is the length in inches? 33

33 inches is equal to 838.2 millimetres
What is the Length in inches? 20

20 inches is equal to 508 millimetres

What is the length in inches?

And so on. Each time you give it a calculation o do, the program comes back for
more.

4.8 Control-C - the panic button

So how do you stop it when you have finished? There isn't an obvious way.
Something is clearly wrong here; you are in an endless loop!

Fear not! All is not lost. If you find yowrself in a situation like this, you can stop a
program at any point by holding down the <CONTROL> key, and typing C. We
will write this as CTRL-C in future, to be read as control C. Do this now.

-- Break -- at line 30
Br

and the program holds. Key <CR> and the program continues. Key CTRL-C twice,
and the Ok symbol returns.
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4.9 Conditional branches - IF.....THEN instructions

What went wrong? LIST your program again.

10 PRINT "This program converts inches to millimetres"
20 PRINT
30 INPUT "what is the length in inches";INCHES
40 MILLIMETRES = INCHES » 25.4
50 PRINT
60 PRINT INCHES;"inches is equal to";MILLIMETRES;"millimetres"
65 GOTO 20
70 END
0k

The problem lies in that GOTQ instruction in line 63. Every time BASIC reaches line
65 of the program, it is told to jump back to line 20. It never gets a chance to reach
the END in line 70.

This is not what we want. We want to be given the choice of whether we want to go
on or to finish. We can do this by replacing GOTO 20 with a conditional branch —
where the computer only jumps back under certain conditions.

We would like the computer to stop and ask us if we want to go on, and only jump if
the answer is yes.

Type in a new line 65 thus:

65 INPUT “Again";ANSWER$<CR>

4.10 String variables

This time the INPUT instruction 1s asking for a string, and not a number. Strings can
be held as vanables too, but they have to be handled slightly differently. The
variable which will hold your reply is called ANSWERS. Notice the dollar sign § at
the end of the name, which is the special mark of a string variable.
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Another line is needed:
67 IF ANSWERS="Y" OR ANSWERS="y" THEN 60TO 20<CR>

The IF instruction sets the conditions for a branch. First, BASIC will check your
reply to see if it is Y (for yes) or its lower case equivalent. If the condition isn't true,
then the rest of the line will be ignored, and BASIC will go on to the next higher line
number, which is 70 END. :

K, and only if, the condition ANSWERS="Y" OR ANSWER$="y" is true will BASIC
go on to finish the line, and GOTO line 20.

LIST your program once more, before running it.

10 PRINT “This program converts inches to millimetres®
20 PRINT
30 INPUT "What is the Length in inches";INCHES
40 MILLIMETRES = INCHES * 25.4
23 PRINT
PRINT INCHES;"inches is equal to";MILLIMETRES;"millimetres”
65 INPUT “Again";ANSWERS ’
67 1F ANSWERS="Y" QR ANSWERS="y* THEN GOTO 20
ok 70 END

Notice two things here. First of all, your new line 65 has completely replaced the
old one. A word of caution here: if ever you write a new line, any other line which
Jad that same number will vanish for good, and BASIC won't warn you So just be
careful.

Notice, too, that the new line 67 has once again been placed in its rightful place.
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RUN the program. This time the result should look scmething like this:

This program converts inches to millimetres
What is the length in inches? 7

7 inches is equal to 177.8 millimetres
Again?Y

What is the length in inches? 33

33 inches is equal to 838.2 millimetres
Again?y

What is the length in inches? 20
20 inches is equal to 508 millimetres

Again?N
0k

That's much better. A GOTQ instruction, by itself should be avoided where
possible. Many experienced programmers never use it, and they say that if you are
tempted to use GOTO you can always find a better way.
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BASIC KEEPS YOUR PROGRAMS FOR EVER

5.1 Disk storage

The program you have just created will stay mn the computer's memory until you
leave BASIC, or you switch off the machine.

When you do one of those things, your program will vanish, without trace, If you
want to use it again, you will have to rewnte it.

Unfortunately, programs won't wait arcund while you go off to use some other
software. So we have 1o have a way of permanently storing a program conveniently.
You have just such a storage area, on your floppy disk.

5.2 The SAVE command

To record this program on your disk, type in
SAVE CONVERT<CR>

For a few seconds there will be a whirring of disk drives while BASIC puts your
program in a disk file called CONVERT.BAS. You don't need to add the CP/M file
extension .BAS, BASIC does that for you. All programs that are saved in this way will
have the file type .BAS.

5.3 Starting a NEW Program

Have you saved the prcgram? If you have, type In
NEW<CR>

The NEW command removes all program lines from the computer's memory.
Check this by typing

LIST<CR>

There is nothing there to list.
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5.4 The OLD command

Now reassure yourself that your program is still their, by reading it back into
memory from the disk. Do this by typing

OLD CONVERT<CR>

Again the disk drives will whirr for a few seconds, and then the Ok prompt comes
back. Type

LIST<CR>

again and your program is back again just as you saved it.
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6.1 Programs within programs - the GOSUB instruction

It's all very well, you may think, to have a program to conver: inches to millimetres.
But if you think in terms of feet and inches then you may well be wondering why ycu
should manually convert feet and inches to inches before you can start.

BASIC can cope with this, and BASIC programs are very easily adapted. Take
anather look at the program listing.

10 PRINT "This program converts inches to millimetres"
20 PRINT
30 INPUT "What is the length in inches";INCHES
40 MILLIMETRES = INCHES w 25.4
50 PRINT
60 PRINT INCHES,;"inches is equal to";MILLIMETRES;"millimetres”
65 INPUT "Again";ANSWERS
67 IF ANSWERS="Y" OR ANSWERS="y" THEN 60TO 20
70 END
0k

This ume we will change the program so that instead of asking for the measurement
in inches, it will ask for feet and nches, and convert your input to inches for you.

This is the point where we introduce a very useful instruction - GOSUB. If you tell
BASIC © GOSUB a line numbeyr, it will branch off to another part of the program,
and follow the instructions there until told to RETURN. When it comes back, it obeys
the instructicn immediately following the GOSUB.

Type in a new line 30 as follows:

30 GOSUB 100<CR>

Then you will need to write the routine that begins at line 100. Here it is, step by
step:

100 INPUT "How many feet";FEET
110 INPUT "How many inches";INCHES

These input statements are the same as those you have already encountered.

120 INCHES = INCHES + FEET % 12
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Al this point, experts in algebra will throw up their hands in horror. This expression,
they may say, is meaningless unless FEET = (. The point to remember is that the
statement is not to be read as an algebraic expression, but should be read as Add
twelve times the value in the variable FEET to the value in the variable INCHES.
Replace the value in INCHES with the result.

It is FEET * 12, of course, because there are 12 inches to the foal.

6.2 The RETURN instruction

130 RETURN

RETURN says go back to the instruction after the GOSUB.

The program listing now looks like this.

10 PRINT "This program converts inches to millimetres"
20 PRINT
30 cosuB 100
40 MILLIMETRES = INCHES * 25.4
50 PRINT
60 PRINT INCHES;"inches is equal to";MILLIMETRES;"millimetres”
65 INPUT "Again";ANSWERS
67 IF ANSWERS="Y" OR ANSWERS="y" THEN GOTO 20
70 END
100 INPUT "How many feet";FEET
110 INPUT "How many inches;INCHES
120 INCHES = INCHES + FEET #* 12
130 RETURN
ok

RUN the program again. This time the screen should show:

This program converts inches to millimetres

How many feet? 6
How many inches? 8§

80 inches is equal to 2032 millimetres
Again?wN
ok
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Although we get a correct answer in the end, there are some details not quite right
about this.

For one thing, the message displayed at the beginning isn't quite right now. What it
should say is “This program converts feet and inches to millimetres'.

6.3 The EDIT command

We can edit program lines very easily with the EDIT command. Type in

EDIT 10

BASIC responds with

10 PRINT “This program converts inches to millimetres”
Ed

The Ed prompt shows that BASIC is in edit mode. It will stey in this mede until you

key a <CR> to save any changes you have made to the line. Once in edit mode you

gan ;rlgdify the line using various edit commands. (See Appendix E for more
etails).

In the following example we shall use just a few of the edit cormmands.

You will notice that the cursor is positioned below the first character of the contents
of line 10. Use the space bar to mave the cursor along until it is positioned beneath
the i of the word inches. When you reach the i, stop and press the <i> key. You will
now be able to insert new material into the line. If you space too far i in error use the
backspace key to move back to the correct position.

Type in the following, without pressing <CR> afterwards.
ifeet and

Note that the i, for insert, is displayed but will not ke entered into the line. Don't
forget to type in a space after the and.



BASIC PROGRAMS ARE EASILY CHANGED

Now end the insertion by pressing the key marked ESC. This will display a dollar
sign. If you follow this with & <CR>, the complete line containing the new text
inserted will be displayed. The screen should lock as follows:

10 PRINT "This program canverts inches to millimetres"
Ed ifeet and $

10 PRINT "This program converts feet and inches to millimetres"”
Ed

This looks ckay so we have finished editing and need to get back t¢ the Ok prompt.
We do this by keying <CR> again.

Finally take a look again at the program listing

10 PRINT "This program converts feet and inches to millimetres”
20 PRINT
30 GO0SuUB 100
40 MILLIMETRES = INCHES * 25.4
50 PRINT
60 PRINT INCHES;"inches is equal to";MILLINETRES;"millimetres"
65 INPUT "Again";ANSWERS
67 1F ANSWERS="Y" OR ANSWERS="y" THEN 60TO 20
70 END
100 INPUT “Haow many feet";FEET
110 INPUT “How many inches";INCHES
120 INCHES = INCHES + FEET + 12
130 RETURN
0k

Although the conversion to inches has been successful, and the conversion is rignt,
it would be nice if the final display line showed

6 feet 8 inches is equal to 2032 millimetres
instead of

BO inches is equal to 2032 millimetres

To do this, we need a way of converting inches back to feet and inches. The best
way is to GOSUB another subroutine before the final message is printed.

Put in a new line 55

55 GOsuB 200

a7



BASIC PROGRAMS ARE EASILY CHANGED

6.4 The INT function

Then start a new routine at line 200

200 FEET = INTCINCHES / 12)

Here's something new. INT is a function built in to BASIC. The expression following
it in brackets is called the argument of the function. INT is short for integer, and
means take the whole munber part of the expression in the brackets. So INT
(13.625) would be 13. Here it means divide the number of inches by twelve and
store the whole number part of the result in a variable called FEET.

8.3 The MOD function

210 INCHES = INCHES MOD 12

If INT was strange, MOD is likely to be even stranger. MOD, which is short for
modulo, is a special kind of arithmetic operator, related to +, -, * and /. X module Y
means the remainder after X has been divided by Y. So here, INCHES MCD 12
means divide the value in INCHES by 12, keep the remainder and put it in the
variable INCHES.

6.6 The STR$ function

220 FEET.AND.INCHESS=STRS(FEET)+" feet"+STRS(INCHES)+" inches"
This is a good example of how we can build up a single string variable from several
strings. The process is known as concatenation.
We can't put numeric values in a string as they are; they have to be converted to
strings themselves. That's what the STR$ function does. Notice the dollar signs that

are the trademark of string variables.

The four strings here are joined together by the + sign, which should not be
confused with the plus sign in arithmetic.
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230 RETURN

The end of this subroutine.

Your program should now look like this:

10 PRINT "“This program converts feet and inches tao millimetres"
20 PRINT
30 GOsSuB 100
40 MILLIMETRES = INCHES * 25.4
S0 PRINT
55 GOSuB 200
60 PRINT INCHES;"inches is equal to";MILLIMETRES;"millimetres"
65 INPUT "Again";ANSWERS
67 IF ANSWERS="Y" QR ANSWERS="y" THEN 60TO 20
70 END
100 INPUT "How many feet';FEET
110 INPUT "How many inches";INCHES
120 INCHES = INCHES + FEET * 12
130 RETURN
200 FEET = INTCINCHES / 12)
210 INCHES = INCHES MOD 12
220 FEET.AND.INCHESS=STRS(FEET)+" feet"+STRS(INCHES)+" inches"
230 RETURN
ok

6.7 Deleting lines
We need a new line 60 now to display the final message. This time delete the old
line 60 first. Delete a line simply by typing its number, followed by a <CR>.

60<CR>

Now put in the new line 60

60 PRINT FEET.AND.INCHESS;" is equal to";MILLIMETRES;"millimetres"
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and run the program thus:

This program converts feet and inches to millimetres

How many feet? 3
How many inches? &6

3 feet 6 inches is equal to 1066.8 millimetres
Again?y

How many feet? &
How many inches? 4

8 feet 4 inches is equal to 2540 millimetres
Again?n
0k

This is a good point to stop and SAVE your program.

If you save it as CONVERT you will lose your first version of the program. When you
are developing a program it is always a good idea to keep one or two old versions
1o fall back on if disaster strikes.

Accidents do happen, and they are not always the fault of the computer. A general
power failure, for example, will lose all your work that was in memory at the time.

A good rule to keep to is to SAVE whenever you have typed in as much as you
would be prepared to retype if necessary.

Save this program as CONVERT2

SAVE CONVERTZ2<CR>
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BASIC CAN PUT YOUR RESULTS ON PAPER

7.1 LLIST and LPRINT

You can use BASIC to put your work in permanent form, on paper. This can help
you in two ways. Firstly you can produce a permanent record of your BASIC
programs and secondly you can produce permanent records of information output
by your programs. The key instructions here are LLIST and LPRINT. As you can
see, these are the LIST and PRINT instructions which should be familar to you by

now. To divert output from the screen to the printer, an L is added to the beginning
of the instruction.

Type in

LLIST

Provided your printer is connected and switched on, BASIC will now send the
listing of your program to be printed on paper.

Now change line 60 of your program to

60 LPRINT FEET.AND.INCHES;" is equal to";MILLIMETRES;" millimetres”

When you run the program now, the result is printed out by the printer.
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8.1 Developing a filing system

BASIC can store away information on your floppy disk for future reference. As an
example, we are going to develop a program which records the name, age and
height of various people, and shows you how we put this information on disk, and
how to recall it. We will build up a permanent record of the information entered in a

file.

We will write the program so that it asks for the person's height in feet and inches,
and stores it in millimetres. We will use the conversion program you have just
created as a subroutine in the new program.

Firstly, though, we will have to make some changes to the program, LIST it again.

0k

PRINT "This program converts feet and inches to millimetres"
PRINT

GOSUB 100

MILLIMETRES = INCHES * 25.4

PRINT

6osus 200
LPRINT FEET.AND.INCHES;" is equal to";MILLIMETRES;" millimetres"
INPUT "Again";ANSWERS

IF ANSWERS="Y'" OR ANSWERS$="y" THEN GOTO 20

END

INPUT “How many feet”™;FEET

INPUT "How many inches";INCHES

INCHES = INCHES + FEET = 12

RETURN

FEEY = INTCINCHES / 12)

INCHES = INCHES MOD 12

FEET.AND.INCHESS=STRS(FEET)+" feet"+STRS(INCHES)+" inches"
RETURN

As a subroutine, this is simply going to ask for a measurement in feet and inches,
and return the metric equivalent to the main body of the program. We don't need to
print any results out, and we don't need to ask if you want to repeat at this stage. So
first the irrelevant lines must be removed

Remember that to delete a line, we simply type the line number followed by

<CR>.
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The lines that need removing are:

10
20
50
60
65
67

LIST the program again

220
230
0k

We won't want to END when the routine is done with, we want to go back to the

G0sus 100

MILLIMETRES = INCHES * 25.4
GosuB 200

END

INPUT “"How many feet";FEET

INPUT “How many inches';INCHES
INCHES = INCHES + FEET * 12
RETURN

FEET = INTCINCHES / 12)

INCHES = INCHES MOD 12

FEET.AND.INCHES$S=STRS(FEET)+" feet"+STRS(INCHES)+" inches"

RETURN

body of the program. So write a new line 70

70 RETURN

8.2 The RENUM command

We want to put this routine at a point lower down the prograrm. We'll start it at line
1000. You don't need to rewnite all the line numbers though, this is a job that BASIC

can do for you. Just type

RENUM 1000
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This tells BASIC to change all the line numbers to start at line 1000. It will put the
new numbers in in steps of 10. LIST the program again.

1000 GO5UB 1040
1010 MILLIMETRES = INCHES +* 25.4
1020 Gosus 1080
1030 RETURN
1040 INPUT "How many feet";FEET
1050 INPUT "How many inches";INCHES
1060 INCHES = INCHES + FEET * 12
1070 RETURN
1080 FEET = INT(INCHES / 12)
1090 INCHES = INCHES MOD 12
1100 FEET.AND.INCHESS=STRS(FEET)+" feet"+STRS(INCHES)+" inches"
1110 RETURN

Ok

An interesting point to notice is that BASIC not only changes the line numbers, it
also changes the numbers in the GOSUB instructions so that they point tc the right
place.

8.3 The OPEN instruction

Now we can set about building the program which asks for and stores the
Information. Follow each step as we go:

10 OPEN "0",7,"HEIGHTS"

This 1s quite a complicated one. OPEN means make a disk file available. The O tells
BASIC that the disk file is to be used for output - that is you are gomng to write
information onto the disk. The 1 is the file number. You will use this number within
the program to refer to the file. HEIGHTS 1s the name that the file will have in the
disk directory.

20 INPUT "Name";IN.NAMES
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BASIC wll ask for a name to be entered. You can't use NAMES for the variable, by
the way, because NAME is one of the words used by BASIC for its own purposes.
We therefore use IN.NAMES$.

30 PRINT
A blank line,

40 PRINT "How old is ";IN.NAMES,

Notice that a semicolon appears after INNAME$. When BASIC encounters a
sernicolon at the end of a PRINT instruction, it wor:'t start a new line on the screen,
but will print the next item at the end of this one.

50 INPUT AGE

No prompt string this time. BASIC simply supplies the question mark to the last
question, and waits for you to type in a number.

60 PRINT
70 PRINT “How tall is ";IN.NAMES;"2"
80 GOsuB 1000

At this point BASIC goes off to our subrouline tc ask “How many feet’, "How many
inches”, and converts the height to millimetres.

8.4 Remarks - the REM instruction
90 REM Ask for height in feet and inches, and convert

REM is a slightly odd BASIC instruction in that it tells BASIC to ignore everything on
this line. REM 1nstructions are valuable though, because they allow you to write
comments into the program listing to help you to keep track. REM is short for
REMark.
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8.5 Writing to a disk file - the WRITE# instruction
WRITE# tells BASIC to put the variables that follow into a disk file. The 1 is the file

number to write to - BASIC refers to disk files by their numbers and not their
names.

100 WRITE# 1,IN.NAMES AGE,MILLIMETRES

Follow the file number with a comma, and put commas between the items of
information, or fields in the record.

110 PRINT
120 INPUT "Another entry';ANSWERS
1350 IF ANSWERS$="Y" OR ANSWERS$="y" THEN GOTO 20

This is the old routine to ask if you want to contirue entering information or to stop.

8.6 The CLOSE instruction

When you have finished, BASIC closes down the now full file and completes the
process of writing it to the disk.

140 CLOSE 1
150 END

You really do need the END instruction here. If it isn't there, BASIC will look for the
next higher line number, and find the subroutine. It will ask you again for a height
and convert it. Then BASIC will protest that it has been asked to RETURN without
being told to GOSUB anywhere!
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LIST the program — or LLIST it if you want a paper copy.

Ok

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110

OPEN "Q",1,"HEIGHTS"

INPUT "Name';IN.NAMES

PRINT

PRINT "How old is ";IN.NAMES;

INPUT AGE

PRINT

PRINT "How tall is ";IN.NAMES;'"?"

GOsSuUB 1000

REM Ask for height in feet and inches, and convert
WRITE# 1,IN.NAMES ,AGE, MILLIMETRES

PRINT

INPUT "Another entry";ANSWERS

IF ANSWER$="Y" OR ANSWERS="y” THEN GOTO 20
CLOSE 1

END

G0SUB 1040

MILLIMETRES = INCHES #* 25.4

GoSuB 1080

RETURN

INPUT "How many feet"”;FEET

INPUT "How many inches';INCHES

INCHES = INCHES + FEET * 12

RETURN

FEET = INTCINCHES / 12)

INCHES = INCHES MOD 12
FEET.AND,.INCHESS=STRS(FEET)+" feet"+STR$CINCHES)+" inches”
RETURN

SAVE this program under a name such as HEIGHTFL and then RUN it. Enter the
details as shown in the following example, or provide similar information of your
own. You will use it in a few moments.

Name? Jim Morrison

How old is Jim Morrison? 34

How tall is Jim Morrison?
How many feet? 5
How many inches? 11

Another entry? Y
Name? Felicity Smith

How old is Felicity Smith? 23

How tall is Felicity Smith?
How many feet? 5
How many inches? &

Another entry? Y
Name? Otis P Finklestein Jr
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How old is Qtis P Finklestein Jr? 56
How tall is Otis P Finklestein Jr?
How many feet? 6

How many inches? 7

Another entry? N
0k

8.7 Reading a disk file
The information on these people is now safely stored away on disk. How do you get
at the information? As a last exercise we will build up a new program that reads the
file HEIGHTS and prints cut the contents on paper.
The first thing you need to do is to remove the existing program from the
computer's memory. Do this by typing

NEW
Now follow the steps again.

10 OPEN "I",1,"HEIGHTS"

Once again we tell BASIC to make a file available to us, but this time we tell it to
OPEN 'T". This means for input only. You are only going to read from the disk, not
write anything on it.

8.8 Arrays or tables — the DIM statement
20 DIM IN_NAME$(20),AGE(20) ,HEIGHT(20)

This is your first introduction to the idea of an array. What this means is that BASIC
can set up tables in memory. The figure in brackets after the variable name is the
maximuwmn number of entries in the table. In this case we have set the maxunum at
20, but we could have up te 255 entries if we wanted. Each table can be thought of
as 20 different variables numbered 1 to 20.

DIM, by the way, is short for dimension.

30 COUNT =0
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We are going to ask BASIC to count the number of entries in the file, but first we set
the counter variable to zero.

40 LPRINT TAB(5);"NAME";TAB(40);"AGE";TAB(50) ;" "HEIGHT (metres)"
SO LPRINT TAB(S5);"====";TAB(40);"===";TAB(50) ;" "======z==s======"
60 LPRINT

Lines 40 to 60 tell BASIC to print a heading on the printer. TAB(40) is a special
BASIC function which means skip to column 40 on the line. The headings are
underlined with = signs, and a blank line is printed.

8.9 Controlled loops — WHILE.....WEND

70 WHILE NOT EOF(1)

WHILE introduces a kind of controlled loop. We want BASIC to go round the loop
reading one file entry at a time until it reaches the end of the file. We don'l
necessanly know how many entries there are in the file, so we tell BASIC to keep
going untl it reaches the end.

EQF(1) is a special function used by BASIC to recognise the end of a disk file. It is
short for End Of File number 1.

If we know how many times we want BASIC to go round a loop, we use FOR and
NEXT instructions. These will be explained a little later.

B0 COUNT = COUNT + 1

Increase the value of the counter by one each time BASIC passes through the loop.

90 INPUT# 1,IN.NAMESCCOUNT) ,AGECCOUNT) ,HEIGHT(COUNT)
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INPUT# 1 tells BASIC to read the values from disk file number 1 into the
appropriate table entries.

100 HEIGHT(COUNT) = HEIGHT(CQUNT) / 1000
Change the height in millimetres to a height in metres,
110 WEND

WEND brings to an end the loop started by WHILE. If there are no moere entries in
the file, then the loop will be skipped and we have the total number of records in
the variable COUNT.

120 CLOSE 1
Close the disk file; we don't need it any more.
8.10 Controlled loops - FOR....NEXT

130 FOR I = 1 TG COUNT

We are asking BASIC to go into a loop again, to print out the values in the tables.
This time though, we know how many times to go round, so we use a different kind
of controlled loop.

The variable I starts at 1 the first time through, and increases by 1 each time until it
becomes larger than the number of records in COUNT. When that happens, BASIC
exits from the loop.

140 LPRINT IN.NAMES(I);TAB(40);AGE(I),;TAB(50);HEIGHT(I)
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We ask BASIC to print the enlry, using TAB to put each item under its proper
heading on the paper.

150 NEXT 1

As WEND marked the end of the WHILE loop, NEXT marks the end of the FOR
loop. The index I is increased by 1 and BASIC jumps back to the FOR instruction to
compare it with the upper value specified. If | is larger than COUNT, BASIC will
skip the loop and carry out the next instruction, which is:

160 END

SAVE this program under a new name, and then RUN it. On your printer you should
get,

NAME AGE HEIGHT (metres)
zas= === SESsSE=ssSssSsEss=s2s
Jim Marrison 34 1.8034%
Felicity Smith 23 1.6256
Otis P Finklestein Jr 56 2.0066
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BASIC IS MUCH MORE BESIDES

In this primer we have only been able to give you a taste of BASIC. All the same, we
have brought you a long way, and you have learned enough to make BASIC work
for you, on a simple level

If you are interested encugh to carry on working with BASIC, your supplier should

be able to provide you with the full language manual. Using the information in there,
you will be able to develop sophisticated software of your own.
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These last few pages aim to set out, in a concise form, what you have learned about
BASIC through this primer. Some additional facilities are also included which you
may wish to use or experiment with, (see also under Appendices). A comprehen-
sive BASIC manual is available from your supplier.

10.1 Data types

Numeric 6.8 The first is a numeric constant, the
NUMBER second a numeric variable.
String “A string constant" Strings contain any character. The first
VARIABLES is a constant, the second a variable.
10.2 Commands
LIST LIST Lists the program lines on the screen —
LLIST LLIST Lists the program lines on the printer
oLp OLD CONVERT Loads the program in the disk file
"CONVERT.BAS" into memory
NEW NEW Clears the current program from memory
RENUN RENUM 1000 Renumbers the program in memory
starting at Lline 1000
RUN RUN Executes the program in memory
SAVE SAVE CONVERT Saves the program in memory and

puts it in the file CONVERT.BAS

Note that the above instructions are not used in programs but are commands from
the operator to BASIC to manipulate programs.

The above list is not exhaustive — for more information contact your supplier
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10.3 Program instructions

CLOSE

DIN

END

FOR

Gosys

Goro
IfF..THEN

INPUT

INPUT#

LET

LPRINT

NEXT
OPEN *0"

OPEN "I"

PRINT

REM

RETURN

WEND

WHILE

WRITE#

CLOSE 1

DIM HEIGHT(20)
END

FOR I=1 T0 10

GOSUB 1000

GOTO 20
IF X=1 THEN GOTO 20

INPUT "Another";A$
INPUT# 1,AGE
LET PI=3.14159

or PI=3.1415¢9

LPRINT 3 * 4.5

NEXT I
OPEN "0",1,"DATA"

OPEN "1",2,"DATA"

PRINT "Hello"

REM Only a remark!

RETURN

WEND
WHILE X=2

WRITE# 1,IN.NAMES

Closes disk file number 1

Sets the size of an array variable
Ends the execution of the program
Repeat all the Lines until NEXT,
adding 1 to I each time

until I is greater than 10

Jump to the subroutine starting
at Line 1000

Uncenditional branch to Lline 20

If the condition is true then execute
the instruction that follows THEN

Prints the string, waits for keyboard
input and stores it in the variable AS

Reads the next item in a disk file
into the variable AGE

Assigns the value on the right
to the variable on the left

Prints the string or number
(that follows) on the printer

Marks the end of a FOR loop

Open the disk file called DATA
for output. Call it file number 1

Open the disk file called DATA
far input. Call it file number 2

Prints the string or number
(that follaws) on the screen

Ignore what fotlows on the line.
Used to make comments in the pragram.

Return from a subroutine and continue
with the instruction after the GOSUB

Marks the end of a WHILE loop

Repeat all the lines until WEND
as long as the condition remains true

Writes the variable that follows
to disk file number 1

The above list is not exhaustive — for more information contact your supplier
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10.4 Functions

CHRS CHRS(XYZ)

EOF EOF(1)

INT INTCINCHES/12)
LEFTS LEFTS(AS,3)
RIGHTS RIGHTS(AS$,3)
Sar SAR(A)

STRS STR$(13.2)

TAB TAB(50)

BASIC SUMMARY

Returns the ASCII character
corresponding to the value of the expression

A special function which is true
when the next disk file item to be read
is the end of the file

Calculates the expression in brackets
and returns the next smaller integer

Returns the number of characters
specified starting at the left
hand end of the string

Returns the number of characters
specified starting at the right
hand end of the string

The square root of the expression

Returns the numeric value
of the argument as a string

When printing, skips to the column
number specified in the argument

Note that all functions require an argument in brackets

The above list is not exhaustive — for more information contact your supplier
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10.8 Operators

+ A$ + " dinches"
+ COUNT + 1

- HEIGHT - 6

* 8 7

/ INCHES / 12

t 10 1t 2

MOD 63 MOD 9

= X =2

<> A <> B

< A<B

> A>B

<= A <= B

>= A >= B

NOT NOT EOF(1)

AND IF A=1 AND B=2
OR IF A=1 OR B=2
XO0R IF A=1 XOR B=2

String operator used to
concatenate strings

Arithmetic addition
Arithmetic subtraction
Arithmetic multiplication
Arithmetic division

Raise to the power of

Modulo - gives the remainder
after 63 is divided by 9

Equals

Does not equal

Is less than

Is greater than

Is less than or equal to

Is greater than or equal to

Condition not true

True if both conditions are true
True if either condition is true
True if either condition is true
but not if both are true
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HARDWARE OPTIONS

Your systemn has been designed with expansion in mind. Ask your supplier fcr
details of the fellowing options:

» Additional Monochrome Monitor
12" High Quality with P34 green phosphor

#  Additional Monochrome Monitor
As above but with tilt and swivel mounting

» Additional Colour Monitor
12" eight colour

» Additional Colour Monitor
14" sixteen colour

¢ Additional Random Access Memory (RAM) board
256K RAM
or
512K RAM per board

[ 8087 Maths Co-processor

[ ) Communications board providing
2 RS232 Ports (Async only)
2 RS232 Ports (Sync/Async with DMA)
1 RS422 with DMA

[ ] Graphics board (monochrome) providing
720 x 325 Pixels

[ ] Graphics board (colour) providing
720 x 325 Pixels x 4 Planes mapped to 16 colours
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» Network Interface board
#  Vertical Mounting Kit

# Canying Case

¢  UHF Modulator

» Mouse

» Plug-in Additional Disk Storage in the following packages:
2 x 1.2Mbyte eight inch Floppy Disk Drives
5 Mbyte Winchester Disk Drive
10 Mbyte Winchester Disk Drive
20 Mbyte Winchester Disk Drive
Cartridge Tape Back-up Unit
5 Mbyte Winchester Disk Drive complete with Cartridge Tape Back-up
10 Mbyte Winchester Disk Drive complete with Cartridge Tape Back-up
20 Mbyte Winchester Disk Drive complete with Cartridge Tape Back-up

» Esprit II Terminal for multi-user operation
#  Exec 10 Terminal for multi-user operation
# Various Printers - ask your supplier

Contact your supplier for full details of any of the above options or for any other
requirements not listed above.
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SOFTWARE OPTIONS

Your system is one of the most powerful tools that you will ever purchase and can
be used for a wide variety of tasks limited only by the availability of suitable
software and your own ingenuity. The following list of items is far from complete.
Ask yowr suppler for details of other programs which may be suitable for your
application.

CP/M 86 Plus Manual - for advanced users (includes disk containing
additional Digital Research programs not covered in this System Guide but
described in the marnual).

Personal BASIC Manual - official Digital Research manual and tutorial for
advanced BASIC programmers.

Octosoft -~ special offer package consisting of a word processor, financial
planner and a database package; ask your supplier for details,

Alternative Operating Systems — ask your supplier

Other Programming Languages - ask your supplier

Other Application Packages — ask your supplier

AXIS Accessories and Additional Features — ask your supplier or see your
AXIS Modular Accounting Package manual for further details.

Other AXIS Programs - ask your supplier or see your AXIS Modular
Accounting Package manual for further details.

Contact your supplier for full details of any of the above items or for any other
requirements not listed above.

118



WORD PROCESSING

One of the most useful aspects of a microcomputer is that it allows you to take
advantage of Word Processing facilities.

A Word Processor offers advantages that an ordinary typewriter cannot give you:

You can personalise a letter which is being sent to a number of different
people. It is possible to print the letter several times, each time having a
different name and address at the top. You can even include personal details
in the text, and the letter appears to have been typed individually.

You can build a letter or report from previously written segmen:s of text.
Blocks of text you use a lot can be stored away on disk and recalled when you
want them by only a few keystrokes,

You can print out your document at any time which suits you. When you have
finished writing on the screen, the document is stored on a disk, and is
available there whenever you want to alter it or print it.

Once the text has been printed, it is still stored on the disk. So, if you ever
want another copy, you can print one straight away.

Typing onto the screen instead of directly to paper means that mistakes can
be corrected very easily, and without fuss.

The text is presented on the screen just as it will appear on the paper. You can
change the appearance of the page with just a few simple keystrokes. You
can change the line wadth, justify the right-hand margin or centre text as you
wish.

120



SPREADSHEETS

A Spreadshest is a program package which takes the sweat out of calculations and
financial planning. It replaces paper, pencil, eraser and pocket calculator all in the
same unit. It is also more powerful.

A Spreadsheet can be regarded as a very large sheet of paper with a grid
marked on it. The computer's screen shows you a portion of the sheet, and you
can move around easily to see other portions.

You can enter text into the Spreadsheet, to allow you tc lay out reports
attractively and clearly.

You can write a figure intc any cell of the Spreadsheet, and use it for
calculations. You will have a number of choices for the way in which numbers
are presented - as whole numbers, for instance, or in pounds and pence
format.

You can enter a formula into a cell, which the program will then calculate for
your automatically. The formula can refer to other cells, or to a range of cells.
So you can, for example, add up a column of figures.

By altenng a figure in a cell, formulae in other cells which are affected by the
change will be automatically re-calculated.

You can change the parameters in a report, and see the effect. In this way you
can change one figure in a complicated report, and you will see the changes
ripple through the sheet as all the formulae affected are re-calculated. This
allows you to think on the computer.

When you are satisfied with your report, you can store it away on a disk for
future reference. Or, you can print out any portion of the sheet for inspection.
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DATA BASE PACKAGES

A Data Base package stores information for you, and retrieves it when you need it.
Data Bases vary widely in power, soc you should choose one that suits your purpose.
Most Data Bases allow you to contrel the way that information is presented on the
screen.

At its simplest, a Data Base can store a file of names and addresses for you,
together with a certain amount of other detail You will be able to search for,
or select, information from the file on a key or keys. S¢, for example, you can
pick out a particular surname, or part number, and find the detalls relating to
it

More elaborate Data Bases will let you search for any attribute, or
combination of atmbutes. So you could select from a customer list those
records where the customer lives in Surrey, drives a red Range Rover and
breeds Burmese cats - if that is the kind of information you need to have at
your fingertips.

The most powerful packages can hold and use several different files at the
same time. Many can also perform calculations of varying complexity. You can
use these to keep and automatically update stock records for example. Or you
can generate invoices, keying in a quantity and a part number, and allow the
Data Base to read in the details of the invoice items from another file and
calculate the totals.

As well as presenting the information on the screen, most Data Bases will let
you produce printed reports on selected records. In scme cases the print
format is fixed for you, but others allow you complete freedom in designing
what goes on your page. In this way you can not only generate your invoice,
but set it out on pre-printed forms as well.

Finally, you can use a Data Base in conjunction with a Word Processor for
selective mail shots.
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THE LSIKEYBOARD

The Octopus keyboard is totally soft in that all keys return up/down codes so that
any key can in principle be used as a control, shift or lock key. However, some
dedication of keys is necessary to provide compatibility with CP/M and
applications expecting ASCII keycodes. This dedication is as follows:

The CONTRCL, SHIFT LOCK CAPS LOCK and the two SHIFT keys are
dedicated to their usual functions except that the combination of CONTROL,
SHIFT and DEL will reset the machine.

The QWERTY pad returns the usual ASCII codes, modified 1n the usual way
by CONTROL, CAPS LOCK, SHIFT LOCK and SHIFT keys.

The four arrow keys and the HOME key may each be programmed according
to either method 1 or 2 below.

Each of the functicn keys F1 thru F32 may be used according to either method
1 or 2 below.

1 The key is a function key which expands into a string of 7-bit ASCII characters
(including control characters if required).

2 The key is a SUPERSHIFT key. Held down on its own, it has no effect; held
down while a non-function key is pressed, it returns its keycode followed by
the normal ASCII code for the non-function key with the usual medification by
any of CONTROL, CAPS LOCK, SHIFT LOCK and SHIFT keys.
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THE LSIKEYBOARD

If multiple supershift keys are held down, multiple lead-ins are returned. If a
supershift key is held down while a funiction key is pressed, the expansion of the
function key does not include supershift lead-ins.

Keycedes for function keys are as follows:

F1 - F24 BOH - 97H respectively
F25 - F28 BOH - B3H respectively
Up arrow B4H
F29 B5H
Left arrow “B6H
Home B7H
RigHt arrow B8H
F30 B9H
Down arrow BAH
F32 - F32 BBH - BCH respectively

See also under KEYGEN.
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MONITOR CONTROL CHARACTERS

The following control codes are supported:

07H Beep.

08H Backspace - no effect if cursor in leftmost column.

OAH Linefeed.

QabH Carriage return.

1BH Escape - introduces graphic character if following
character is Lless then 20H or
escape sequence if following character is
greater than 20H.

1CH Advance cursor by one character position

{no effect if cursor in rightmost column)

Note - all other characters below 20H are ignored.
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MONITOR CONTROL CHARACTERS

The following control sequences are available on your system:

Monitor Function Decimal Hex Char

CURSOR UP 27,65 18,41 ESC,A

CURSOR DOWN 27,66 18,42 ESC,B

CURSOR RIGHT 27,67 18,43 Esc,C

CURSOR LEFT 27,68 18,44 ESC,D

ERASE SCREEN 27,69 18,45 ESC,E
GRAPHICS MODE ON 27,70 1B,46 ESC,F
GRAPHICS MODE OFF 27,71 18,47 ESC,G

CURSOR HOME 27,72 18,48 ESC,H

CURSOR UP (with scroll) 27,73 18,49 ESC,I

ERASE END OF SCREEN 27,746 18,4A ESC,d

ERASE END OF LINE 27,75 18,48 ESC,K

CURSOR ON 27,50 18,80 ESC,P

CURSOR OFF 27,51 18,81 ESC,Q

CURSOR ADDRESSING 27,89,<y>,<x> 18,59,<y>,<x> ESC,Y,<y>,<x>
SET ATTRIBUTE 27,97,<f>,¢<b> 18,61,<f>,<b> ESC,a,<f>,<b>
SET CURSOR HEIGHT 27,99,<h>,<s> 18,63,<h>,<s> ESC,c,<h>,<s>
SET SCREEN MODE 27,109, <m> 18,60 ,<m> ESC,m, <m>

SET SCROLL SPEED 27,115,<r> 18,73,<r> ESC,s,<r>
INVERSE VIDEO ON 27,112 18,70 ESC,p

INVERSE VIDEO OFF 27,113 18,71 ESC,q

Note on cursor addressing
In the sequence shown above <y> and <x> are the row and column numbers,
plus 32 decimal, respectively.

For example:

Row 0 is 0+32=32
Row 23 is 23+32=55
Col 69 is 69+32=101

In the above table the commas are not part of the sequence.
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MONITOR CONTROL CHARACTERS

Note on attribute setting

In the control sequence shown <f> and <b> are the foreground and
background attributes respectively in accordance with the following table:

Monochrome;
<f> = @ befault
<f> = A Blank
<f> = B Grey background
<f> = D High intensity foreground
<f> = F B +0D
<f> = H Underlined
<f> = ) B +H
<f> = L D+ H
<f> = N B+D+H
<b> = 3 Default
<b> = B Inverse video
<b> = H Blinking
<b> = 4 B + H

Colour:
<f> = 3 Black foreground
<f> = A Blue foreground
<f> = B Green foreground
<f>» = C Cyan foreground
<f> = D Red fareground
<f> = E Mauve foreground
<f> = F Yellow foreground
<f> = 6 White foreground
<f> = H to 0 as for @ to G respectively, underlined

<b> = @ to G as for <f> = 38 to 6
but defines background colour
¢b> = H to 0 as for <f> = 3 to 6
but defines background colaur, blinking
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MONITOR CONTROL CHARACTERS

Note on cursor height setting

In the control sequence shown <h> and <s> are the cursor height and style
respectively in accordance with the follpwing table:

<h> = @ to L For cursor height 1 to 13 respectively
<s» = 3 No cursor

<s> = A Static cursor

<s> = B Fast blinking cursor

<s> = ¢ Slow blinking cursor

Note on screen mode setting

In the control sequence shown <m> is the screen mode in accordance with
the following table:

<m> = 3§ 24 x BO plus status line
<m> = A . 24 x 40 plus status line
<m> = @8 28 x 132 plus status line

Note on scroll speed setting

In the control sequence shown <r> is the scroll speed in accordance with the
following table:

<e> = A Slow scroll

<r> = B Mediua speed scroll
<r> = Fast smooth scrall
<r> = 1 Jump scroll
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MONITOR CONTROL CHARACTERS

Other notes
Your monitor supports an 8-bit character set.

The effect of cursor movements at the edges of the screen. are not programmable.
Auto new line occurs when an attempt is made to exceed the line length but not
before, e.g. in 80 column mode, auto newline occurs when the 8lst displayable
character is received, not after the 80th character is displayed.

The cursor can appear one position to the right of the rightmost column. This only
occurs after writing a character to the rightmost column; it may not be placed there
by any cursor pesitioning commands.

The monitor has some compatibility with the Zenith Z19 and Heath H19 terminals,
including the inverse video sequences.
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GRAPHICS CHARACTER SET

Business Graphics Character Set

The sequence ESC F will set the monitor into graphics mode. Subsequent
characters in the range 60H to 7FH will be mapped to the graphics characters 00H
to 1FH until ESC G is received. (Note that graphics characters may also be
generated by preceding the character in the range 00H to 1FH by ESC).

The following business graphics characters are available in graphics mode:

N\ ¢ p 4

a — —
b - r -
c = s +
d | m t =
e . u —
f L v L
g _ | w T
h L X |

;| & y | o=
J _ z =
K 1 ( i
{ N I, +
m - } I
n + Y .

0 f ”,)EU -
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ASCII CHARACTER SET

CONTROL  ASCII HEX DEC
SHIFT CHAR
3 NUL 0 0
A SOH 1 1
B STX 2 2
c ETX 3 3
D EOT 4 4
E ENQ 5 5
F ACK 6 6
G BEL 7 7
H BS 8 8
I HT 9 9
J LF A 10
K VT B 11
L FF c 12
M CR D 13
N S0 E 14
0 SI F 15
P DLE 10 16
Q pC1 11 17
R DC2 12 18
$ DC3 13 19
T DC4 14 20
u NAK 15 21
v SYN 16 22
W ETB 17 23
X CAN 18 24
Y EM 19 25
z SUB 14 26
C ESC 18 27
\ Fs 1¢ 28
1 S 10 29
1 RS 1€ 30
_ us 1F 31
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ASCII CHARACTER SET

ASCII HEX DEC
CHAR
SP 20 32
! 21 33
" 22 34
# 23 35
$ 24 36
% 25 37
& 26 38
' 27 39
( 28 40
) 29 41
* 2A 42
+ 2B 43
, 2¢ 44
- 2h 45
. 2E 46
/ 2F &7
0 30 48
1 31 49
2 32 50
3 33 51
4 34 52
5 35 53
é6 36 54
7 37 55
8 38 56
9 39 57
: 3A 58
F 38 59
< 3C 60
= 30 61
> 3E 62
? 3F 63
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ASCII CHARACTER SET

ASCII HEX DEC
CHAR
a2 40 64
A 41 65
B 42 66
c 43 67
D 44 68
E 45 69
F 46 70
6 47 71
H 48 72
1 49 73
J 4A 74
K 4B 75
L 4C 76
M 1) 77
N 4E 78
0 4F 79
P 50 80
Q 51 81
R 52 82
S 53 &3
T 564 84
u 55 85
v 56 86
W 57 87
X 58 88
Y 59 39
Z 5A 90
C 58 91
\ 5C 92
] 5D 93
1 SE 94
- SF 95
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ASCII CHARACTER SET

ASCII HEX DEC
CHAR
60 96
a 61 97
b 42 98
c 63 99
d 64 100
e 45 101
f 66 102
g 67 103
h 68 104
i 69 105
j 6A 106
k 66 107
L 6C 108
m 6D 109
n 6E 110
) 6F 11
p 70 112
q 71 113
r 72 114
s 73 115
t T4 116
u 75 117
v 76 118
W 77 119
X 78 120
y 79 121
z 7A 122
{ 78 123
| 7C 124
} 7D 125
- 7TE 126
DEL 7F 127
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THE PBASIC LINE EDITOR

To allow you to change the lines of your PBASIC programs éasily, you can use the
built in line editor.

To edit a particular line, say line 100, type in
EDIT 100

PBASIC replies by printing the line, then leaving the cursor underneath the first
character. Like this;

100 PRUNT "This line is wrang and needs editing"
Ed

The Ed prompt shows that PBASIC is in edit mode. It will stay there until you type a
carriage return to save the changes you have made. Once in edit mode you can:

Move the cursor left or right in the line
Insert characters

Delete characters

Search for characters

Replace characters

Leave and re-enter Edit Mode

You do these with the following command keys:

<CR> Save all the changes made and return control
to Command Mode.

<SPACE> Move the cursor one character to the right
without altering the line.

<BSPACE> Move the cursor back one character to the
left without altering the line.
CONTROL-H does the same job.

A<CR> Ignore all the changes made so far and

put the cursor back to the beginning of the
line for re-editing.
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nc

nD<CR>

E<CR>

<ESC>

H<CR>

L<CR>

<LF>

Q<CR>

R<CR>

X<CR>

THE PBASIC LINE EDITOR

Delete n characters starting with the
cursor position, and replace with

the n characters that you type in immediately
afterwards. So 2CINP<CR> replaces the

two characters after the cursor with the
three characters INP.

Deletes the n characters above and to the
right of the cursar position,.

Saves all the changes made and returns to PBASIC's
command level. The same as a carriage return.

Ends the insertion of characters started by an I
command without ending the command line.

Deletes all characters up to the end of the line
from the cursor position.

Inserts characters into the line starting at the
cursor position. ALl characters typed are
inserted until you type <E5C> to end insert mode
or <CR> to end both insert mode and the current
command line.

Deletes all characters from the cursor position to
the first occurrence of the character typed in
following the K.

Returns the cursor to the first character in the
line.

A line feed, when in insert mode, inserts a line
feed and allows characters to be inserted on a
new line.

Ignore all changes ta the line, and return ta
the command mode.

Moves the cursor one character to the right
of the end of the Lline.

Searches for the character typed immediately
afterwards, and positions the cursor beneath it.

Positions the cursor at the end of the line,
and allows characters to be inserted.
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PBASIC LANGUAGE DEFINITION

Program lines

Every PBASIC program line has a number. Line numbers indicate the order in
which the lines are stored in memory, and are used as a reference in editing.

A line can be up to 285 characters long. More than one instruction can be placed on
a line, but each instruction must be separated by a colon ().

Line numbers must be in the range 0 - 63535

Constants
Constants can be of four types.

1 String
A string constant is a set of characters in quotes.
e.g. “This is a string”

2 Integer
Whole numbers between -32768 and +32767.
egq. -39

3 Real numbers
Numbers which may contain a decimal point.
e.qg. 453.67

4 Floating point numbers
A number in scientific notation - a real number times a power of ten.
e.g. 23 X 10 1 8 is written 2.3E8
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PBASIC LANGUAGE DEFINITION

Variables

There are four types of vanable.

1 String variables
The name is distinguished by a $ at the end.
e.g. ADDRESSS
2 Integer variables
The variable name has a % on the end.
e.g. AGE%
3 Single-precision numeric variables
Real numbers with up to 6 significant digits. Names are distinguished by a !,
but if no suffix is added, then | is assumed.
e.g. SALES! PROFIT
4 Double-precision variables
Real numbers with up to 16 significant digits. Names distiguished with a #.
e.g. SIGMA#
Arithmetic operators
1 Exponentiation PIt2
- Negation -3
* Multiplicatian 2.3 » 8
/ Division 67 / 1.5
MOD Modulo 167 MOD 12
+ Addition 5+ 3
- Subtraction 64 - 23

Operations are carried out in the order of precedence above. Expressions in
(brackets) are resolved first.
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PBASIC LANGUAGE DEFINITION

Relational operators
= Equality X =1
<> Inequality Y <> 3
< Less than LENGTH < 6
> Greater than TOTAL < 3.4
<= Less than or equal teo SUM <= 29
»= Greater than or egual to HEIGHT >= 5.0

Relational operators are used to compare two values. If the comparison is true, -1 is
returned. If false, zero is returned. The result may be used to make a decision.

Logical operators

Logical operators perform tests on relations. The operation returns -1 if the
expression is true, 0 if false.

NOT True if relation is NOT C(HEIGHT = 5.0)
false
AND True if both of two (L%=2) AND (N<O0)

relations are true

OR True if one ar both of (ANSS="Y") QR (ANS$="y")
two relations is true

XOR True if one relation is (LEN = 2) XOR (WID = 3)
true, but not both



PBASIC INSTRUCTIONS

CALL CALL ASMPROG Calls an assembler subroutine
written by yourself. The
vapiable ASMPROG holds a
hexadecinal start address.

CHAIN CHAIN "NEWPROG.BAS" Reads the program NEWPROG

from the diskette and runs it.

CLEAR CLEAR Sets the value of all numeric
variables to zero.

CONMON COMMON A,B,C,SUM Passes the variables in the
list to 8 CHAINED program.

DATA DATA 1,2,"Hella” Stores numeric and string
constants within memory, to be
read by a READ instruction,

DEF N DEF FNADDS=A+B+( Defines and names your own
functions.

DEFINT OEFINT A-M beclares variable types as

DEFSNG integer, single precision,

DEFDBL double precision or string.

DEFSTR

DIM DIM TABLE(2S5) Sets the maximum number of
entries in an array.

END END Ends the program.

ERASE ERASE TABLE Repoves an array or arrays
from memory.

ERROR ERROR 210 Oefines a new error code in
addition to those already
in PBASIC.

FIELD FIELD 1,20 AS AS Reserves space for variables
in @ random disk file buffer.

FOR..NEXT  FOR 1=1 TO 20 Allows a series of

NEXT 1

instructions to be repeated
a given number-of times.
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GET

60SUB...
RETURN
6070

If...
THEN... _
ELSE...

INPUT

INPUTH

KItLL

LET

LINE INPUT

LINE INPUT#

LPRINT

LSET
RSET

NERGE

PBASIC INSTRUCTIONS

GET 1,1

rd
60sUB 1000
GoTO 180

IF X=0 THEN GOTO 10
ELSE 6070 50

INPUT "Answer";ANSS

INPUT# 1,AS,8BX
KILL "*.BAK"
LET XX=3

AS$="Hello"
LINE INPUT C$

LINE INPUT# 1,0$

-

LPRINT "Here 1 am!"

LSET *A$SDESCS

MERGE “NEWPROG"

Reads a record from a random
disk file into a buffer
variable.

Branches to and
returns from a subroutine.

Branches out of the normal
sequence to a Line number,

Obeys the instruction foellowing
THEN, if the condition is true,
but the instruction after ELSE,
if the condition is false.

Allows data to be entered
from the terminal after
the string is printed.

Reads data items from a
sequential disk file,

pelete files from disk.
{see CP/M command ERA)

Assigns a value to a variable.
The word LET may be left out.

Allows a Line of up to 254
characters to be input from
the keyboard, and assigns the
string to a string variable.

Reads an entire line of
characters from a sequential
disk file.

Prints the string that
follows on the printer.

Moves data from memory to a
random file buffer. LSET left
justifies, RSET right justifies.

Merges the named program file
into the current progran.
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PBASIC INSTRUCTIONS

ON ERROR GOTO ON ERROR GOTO 100

ON..605UB
ON..60T0

OPEN "1"
OPEN "0"
OPEN "R"

our

POKE

PRINT

PRINT#

PUT

RANDOMIZE

READ

ON COUNT GOTO 20,30,40

OPEN "0",1,"DISKFILE"

ouT 6,27

POKE 3056,45

PRINT AS;BS,CX

PRINT# 1,AS,BS,CX

PUT 2,RECNOZ

RANDOMIZE 623

READ WEIGHTZ, HEIGHTX

Allows the program to handle
errors itself, instead of
stopping and returning to the
system. When an error accurs,
program contral branches to
the specified Line number.

Branches to one of several Lline
numbers depending an the value
of the variable. 1f the

variable = 1, go to the first
Line number, if the variable = 2
go to the second and so on.

Open a disk file. "I" for a
sequential input file, “O" for
a sequential output file and
"R" for a random input/output
file.

Sends a character to the
machine output port specified
by the first number. The second
number is the ASCII value of
the character.

Put a character into memory at
Llocation specified by the first
number. The second number is

the ASCII code aof the character.

Prints the values that follow
onto the screen.

Print the values that follow
to sequential disk file number 1

Writes a random disk file
record from a file buffer
to disk.

Sets the randoms number
generator. The number ‘that
follows is a "seed" in the
range 0 - 65529.

Reads values from a DATA
statement into the named
variables.
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PBASIC INSTRUCTIONS

REM REM This is a remark Allows comments to be inserted
into a progranm.
RESTORE RESTORE Sets a pointer in the DATA
RESTORE 300 statements. If no line number

is given, the pointer is set to
the start of the first DATA
statement, otherwise to the
start of the specified line.

RESUME RESUNME Continues the program after an
RESUME NEXT error handling routine called
RESUME 120 by ON ERROR GOTO. RESUME alaone

returns to the line which
caused the error, RESUME NEXT
to the Line after, and RESUME
Line number to the specified
line number.

sTor STOP Stops the execution of the
program. Unlike END, the
program can be restarted with
the command CONT.

SWAP SWAP AS,BS Exchanges the values of the
two variables.

WAIT WAIT 6,32 Suspends program executian
until the machine port
specified by the first number
returns the character whose
ASCII code is specified in the
second number.

WHILE... WHILE AX%=1 Repeats the enclosed

WEND WEND instructions as long as the
condition remains true.

WIDTH WIDTH 75 Sets the width in characters

WIDTH LPRINT 80 of the screen display. WIDTH

LPRINT sets the width of the
printer.

WRITE WRITE AS,BS,CX Acts in the same way as PRINT.

WRITE# WRITE# 1,A$,BS,CX Writes the values that follow

to a sequential disk file.
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AUTO

BELETE

IR

EOIT

ERA
LIST

LLIST

MERGE

NEW

oLy

RUN

SAVE
SYSTEM

PBASIC COMMANDS

AUTO 100
AUTO 200,5

OELETE 10-50

DIR B:», ¢

EDIT 230

ERA B:PROGA
LIST 10-50

LLIST 10-50

MERGE ADJ

QLD CONVERT

RUN
RUN CONVERT

SAVE CONVERT
SYSTENM

Sets automatic generation of
Line numbers starting at the
first ndmber and increasing by
the second nunber each time. If
either number is left out, it
defaults to 10.

Deletes the range of line
numbers specified.

Lists the disk directory. The
same as the CP/M system
command.

Enters edit mode at the named
line.

Erases files from disk.

Lists the program lines specified
on the screen,

Lists the program lines specified
on the printer.

Loads a PBASIC program from
disk and merges it with a
program already in memory.

{lears the current program
from memory so that a new
program can be entered.

Loads a PBASIC program into
memory from disk.

Exacutes the program in memory.
Loads the named program from
disk and executes it.

Saves a PBASIC program to disk.

Leave PBASIC and return to CP/M.

Note - comunands cannot be executed from within a program.
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ABS(X)

ASC(SS$)

ATN(X)

COBLLX)

CHRS (X)

CINT(X)

cosax)

CSNG(X)

CvI(XS)
cVs(xs)
cvo(xs)

EOF(file)

EXP(X)

FIX(X)

PBASIC FUNCTIONS

ABS(DIFFERENCE)

ASC(AS)

ATN(3.56)

CDBL(LENGTRH)

CHRS(47)

CINT(HEIGHT)

COSCANGLE)

CINT(VALUE#®)

CVI(IS)

EOF(2)

EXP(AX)

FIX(-58.75)

Returns the absolute value of
the argument.

Returns the ASCII value of the
first character of the string
argunent.

Returns the arctangent of the
argument in radians.

Converts the argument to a
double precision number.

Returns a one character string
whose ASCII value is the value
of the argument.

Returns the value of the
argument rounded to an integer.

Returns the cosine of the
argument, which oust be in
radians.

Returns the value of the
argument as a single precision
nunber.

Convert string values to

nuweric values. These functions
are used in connection with
random disk files, where

numbers are stored as 2, 4 and 8
byte strings. (VI converts to
integer, CVS to single precision,
CVDP to double precision.

This function is true at the
end of a sequential file,
otherwise it is false.

Returns the constant 'e' raised
to the power of the argument.

Returns the truncated integer
part of the argument.
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FRE(X)
FRE(XS)

HEX$(X)

INPCX)

INPUTS(X)

INSTR(XS,YS)

INT(X)

LEFTS(XS,I)

LEN(XS)

Loc(fite)

LOG(X)

LPOS(X)

MIDSCXS,1,4)

PBASIC FUNCTIONS

FRE(D)
I=FRE("A")

S$=HEXS(345)

I=INP(6)

S$=INPUTS(1)

If the argument is numeric,
then FRE returns the size of
free memory. If the argument is
a string then FRE returns the
size available for strings.

Returns a string containing the
hexadecimal equivalent of the
argument.

Returns the character read at
machine port X.

Returns a string of X
characters typed at the
keyboard without echoing thenm
to the screen.

I=INSTR("Happy Day","y")

I=INT(FRACTION)

SS=LEFTS(7S,3)

I1=LEN(BS)

I=L0C(1)

1=L0G(45/7)

I=LPOS(0D)

SS=MIDS(AS,4,2)

Returns the position of the
first occurence of Y$ in X$.

Returns the largest integer
less than or equal to the value
of the argument.

Returns the leftmost I
characters of XS$.

Returns the length of the
argument string.

Returns the next record number
in a randan file.

Returns the natural logarithm
of the argument.

Returns the position of the
printer head. The argument is a
dummy.

Returns a substring of X$,

length J beginning with the Ith
character.
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AKIS(IX)
NKSS(I!)
MKDS (I#)

ocTs(I)

PEEK(X)

POS(X)

RIGHTS(XS,I)

RND(X)

SEN(X)

SINCX)

SPACES(X)

SPE(X)

SQR(X)

STRS$(X)

PBASIC FUNCTIONS

5$=MKSS (VALUE)

$$=0CTS$(345)

I=PEEK(25636)

1=P0S<0)

SS=RIGHTS(BS,4)

I=RND(&)

I=SGN(DIFFX)

I=SIN(ANGLE)

$S$=SPACES(8)

PRINT SPC(66)

I1=5QR(2)

S$=STRS(HEIGHTZ)

STRINGS(I,X$) SS=STRING$(12,"*")

Converts integers, single
precision numbers and double
precision numbers to binary
strings for output to random
files.

Returns the octal equivalent
of the argument in a string.

Returns the ASCII value of the
character in memory location X.

Returns the current cursor
position. X is a dummy argument.

Returns the rightmost I
characters of XS.

Returns a random number between
0 and 1

Returns -1 if the argument is
negative, 0 if it is zero, +1
if it is positive.

Returns the sine of the
argument, where the argument is
in radians.

Raturns a string of spaces of
length X.

This function can only be used
with a PRINT or LPRINT instruction.
Prints X spaces on the screen.

Returns the square raoot of the
arguaent.

Returns the numeric argument in
a string.

Returns a string of length I

consisting of the single
character in XS.
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PBASIC FUNCTIONS

TAB(X) PRINT TAB(25)
TAN(X) I=TANCANGLE)
USR(X) I=USR(1)
VAL(X$) 1=VAL(NUMBERS)

VARPTR(NANE) I=VARPTR(ANSS)

Tabs ta position X on the
terminal. TAB may only be used
with PRINT- and LPRINT.

Returns the tangent of an angle
expressed in radians.

Calis the user's own assembly
language subroutine.

Returns the numeric value of
the string in the argument.

Returns the memory address
where the variable named in the
argument is stored.

Note that all functions require an argument in brackets
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PBASIC ERROR MESSAGES

Missing FOR statement
Unidentified error
Missing GOSUB statement
READ - out of data
Function call not allowed
Number too large
Program tco large

Line number not found
Subscript too large

Duplicate array

Nllegal divide by zero

lllegal in direct mode
Mis-matching data types
Should not occur

String too long

String expression too complex
Not in Break Mode

Function not defined

Should not eccur

lllegal RESUME statement
Should not occur

Missing operand

Program line too long

Invalid FIELD statement
Should not occur

Invalid file number or name
File not found

Invalid file mode

File already open

Duplicate file number

Disk I/O error

Duplicate file name

Should not occur

Should not occur

Disk full

End of file

Invalid record number in GET or PUT
Invalid filename

Should not occur

Missing line number
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202
203

205
207
209

210
211
212
213
214

221
222
223

PBASIC ERROR MESSAGES

Break

Pregram too large

ON statement out of range
Missing line number
Missing variable

Should not occur

Line number does not exist
Integer too large

Invalid input data

STOP

Too many nested subroutines
Invalid BLOAD file

Invalid command

Missing line number

Missing NEXT or WEND

Missing FOR or WHILE

Missing comma

Missing bracket

Invalid OPTION BASE (must be 0 or 1)
Statement too long

Too many arguments
Should not occur

Cannot redefine variable
Duplicate function definition
Invalid GOTO

Unrecoverable system error

Program not run
Too many FOR loops
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