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INTRODUCTION

This manual is divided into two parts. The purpose
of the first part is to allow you to use your new machine
as soon as you have it set up as explained in the next
few pages.

This part of the book assumes you are a complete novice
to programming and will guide your first BASIC (Beginners
All-purpose Symbolic Instruction Code - a programming
language) steps while introducing you to feéfures that
are unique to the DAI Personal Computer and as such
cannot be wused straight off even by an experienced

programmer.

On the other hand the purpose of this manual is NOT
to give you a full course on BASIC programming.
The authors hope that after working through this book and
having had but a hint of what you can make your computer
do for you with proper prograﬁming, you will feel
Stimulated enough to want to learn more by studying one
of the many available books on the subject (see Appendix
B) to which this manual may in no way be considered a

substitute.
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The second part of the manual contains the
information on the DAI implementation of the BASIC
language to which you will often need to refer when

programming on this machine.

Writing a manual that has to cater for a wide
variety of users is no easy task. There is a danger of
pleasing mno-one by trying to please everyone. Please
excuse us if we seem to be too pedantic at times and too
superficial at others,

Indeed, if you have any suggestions that might help us

improve this manual, please let us know,
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ON KITCHEN FLOORS AND TV TUNING
The first thing to do upon arriving home with your new
machine, is to find a quiet place near a power outlet and
possibly a table. ({Althougn youcr BAI will work just as
well on the floor in the kitchen, this might prove a bit

uncomfortable for you!)

In the carton where you have already found this
manual you should also find the computer (the
interesting-looking white box reminiscent of a

typewriter), and three cables equipped with plugs.

Connect the coéxial cable to the VIDEO output on the
back of the DAI and to the aerial input of the television
set you intend to use as VDU (Visual Display Unit). The
latter may be any model, b/w or colour, capable of
receiving UHF, though you would be well advised to use a
colour set in order to make use of one of the most

impressive features of the DAI : COLOUR GRAPHICS,
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commércially available programs. It needn't be an
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expensive model, but try to find one with a tape counter

A

iy

(invaluable for locating programs on a cassette).

k)

.

SWITCHING ON

At this point we'll assume that you have connected all

Hluk

00

cables as required and are sitting in front of the DAI.

Connect the black power cable to the socket marked
The next thing to do is to switch on the TV and let it

220 (making sure first of all that the voltage selector

£ warm up. Now switch on the DAI (the red switch on the
is set to 220) on the back panel and to the socket in the g\l

-«-I back) and check that both the switch and the small green
wall. &

C;j lamp (on the right of the Keyboard) are 1it up.

The third cable is the cassette interface (computerese

Finally, you must now tune your TV set to UHF channel 736

ir
__

BODSSIBIBBELOLOLLOLDILDLLOHH

for connection). You simply plug that in the outlet
to receive the signal from the DAI.

marked CASS 1 on the computer and in the MICRO and EAR
When correctly tuned, you will see, oOn a green

2 )
."_'an‘

sockets respectively on your cassette recorder.

background, in large white capital letters centred in the

If you don't have a cassette recorder (nor any other tape
top halr of the screen the words:

recorder) 1in the house just now, DON'T PANIC you can

still go through the whole manual {or most of it anyway)

DATI PERSONAL
COMPUTER

without one. But eventually you'll need a tape recorder
to SAVE on tape the programs you'll have written and to
LOAD (from tape into computer memory) both those programs¥

and/or programs written by other DAI users as well as
If instead of the above, you see a grey screen with

in the top left-hand corner:
BASIC vi.#

* o
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that's because you have inadvertently done what we

would have asked you to do in a moment, thaf is, pressed
a key on the DAI after switching it on and before tuning
the picture. In this case, so you can see the message on
the green background and feel that you are following the
instructions step by step, you must simply switch the
computer off and on again.

There! Now the screen is green and displays the right
me ssage.

If you NOW press any key, you will get:

BASIC V1.4 '

* o

(On some TV sets, you might have to adjust the
vertical and/or horizontal size of the picture, in order
to see that properly, so please do that before blaming

your PC should you not get the right picture.

READY
Your computer is now ready to accept you commands in the
BASIC language.

We call the asterisk you can see under the B in BASIC the

~ ClibPDF - www.fastio.com
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PROMPT, because the computer will display it on ‘a new

line on the screen, following whatever may already be on
the screen, whenever it wants to tell you - "prompt" you
- that it is ready to accept your commands. Notice at
this point, that immediately after the asterisk or PROMPT
there is a blinking underline symbol. This is known as
the CURSOR and shows where the next character will appear
when you type it in.

Every time you see the asterisk and the blinking cursor,
as the last line on the screen (not necessarily on the
bottom of the screen), you are in CONTROL of the machine.
That means that the computer is not executing any program
and it is waiting for you to type a command or start

typing in a program.

ON HAMMERS, SYNTAX AND A FEW OTHER THINGS
Before moving on, please take note of the following. It
is VERY IMPORTANT,.
There is no way that you can harm your computer by
playing at the keyboard, short of typing with a hammer or
TRYING TO REMOVE THE KEYS from their holders, either of
which will cause permanent damage to your computer!
Therefore, you can try out anything else you like just to
see how the computer responds.

However, whether you type random letters or perfectly
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correct English sentences, chances are that your only
reward (if and when you press the key marked RETURN,
explained later) will probably be a

SYNTAX ERROR

message, or some other error message, clearly indicating
that your computer only "understands" BASIC and not plain
human language.

This manual was written with the intention of giving you
the first elements of the language your computer
understands, Just as with any other language, human or
not, bractice is the only way to learn.

We therefore urge you to TRY OUT ALL THE EXAMPLES given
in the following pages and even make up more of your own.
When trying your own, don't give up on the first ERROR
MESSAGE you get, you'll have to get used to seeing a lot
of them: the programmer who never gets an error message

has yet to be born!

In order to make it absolutely clear when we want
you to type something in your DAI from this manual, the
text will be standing on a separate line and an arrow on
the left margin will point to it. You will then type the
text in EXACTLY as shown, 1nclud1ﬁg the spaces where they
appear in the manual. Very often SPACES play an

important role in the SYNTAX of the BASIC language, just
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asi nEng 1lish. (0K, so you didn't have any trouble
reading that, but remember that computers are very DUMB!)
Whenever you get a SYNTAX ERROR after typing in one of
our examples, the first thing you should check 1is that

you have respected the spaces printed in the manual.

INTRODUCING THE DAI KEYBOARD
In order to communicate with youf DAL you'll hﬁve to get
familiar with its keyboard,
Tt is very much like any typewriter keyboard, but it also
has a few keys that are new even-to an experienced typist
and some that do not perform the exact action a typist

would expect.

If you have never used a typewriter before you might
be less at a disadvantage than you think,. Indeed,
programming is not something you can really do at touch
typing speed. On the other hand, when using a computer
keyboard typists will initially have to watch out for
mistakes caused by a habit they might have of typing 1's
(as in love) instead of 1's (as in 12345), and capital
0's instead of f's (zeroes, which on computer. keyboards
look like funny capital O's slashed down the middle).

In any event, for typists and newcomers alike here is a



- 10 -

list of the main Keys not to be found on a regular

typewriter:

1. the four grey CURSOR control keys in the upper
left-hand corner of the keyboard;
2. the CTRL key, just above the left SHIFT key;
3. the RETURN key, above the CHAR DEL key;
4., the CHAR DEL key, just above the right SHIFT key;
5, the BREAK key, in the upper right-hand corner and
6. the REPT key, to the right of the CHAR DEL key.
Moreover, the following keys perform a function as well as
printing the symbol shown on them:
# is the MULTIPLICATION sign

/ is the DIVISION sign

Cllb_F'DF - www.fastio.com
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< means LESS THAN

>> means MORE THAN

! means TO THE POWER OF.

Finally, please note that in order to allow computers to
distinguish between zeroes and capital 0's the former are

represented by the symbol @ (a capital O with a slash).
Let's see what all these various keys do:

1. CURSOR control keys. They perform their main
function in the EDIT mode, which will be explained later,
The left arrow key is also used in the UTILITY (see Hand;
book). They normally have no other function, unless you
decide to use them in one of your programs to perform any
function you wish to assign to them (e.g. in games ,
where you wish to input the direction to be imparted to a

moving object, or whatever).

2. CTRL key. This allows you to select whether all
the alphabetic characters you type in after pressing it
will be displayed as UPPER case (i.e. capital letters)
or LOWER case.

When you first switch on the DAI, or after you press the
RESET button (see later under point 5), any text you type

in will appear on the screen as upper case, since that is



what you will normally need in order to write BASIC

programs.

However, when writing programs, there will be times when
you'll want the computer to display a few lines or a few
pages of text to serve as explanation for what the
program does or for whatever other reason.

Since the DAI can also display lower case letters, that
is what you'll presumably want your messages to be
written in.

There are two ways to get lower case letters on the
screen:

a) type the desired letter(s) while holding down one of
the two keys marked SHIFT on either gide of the keyboard

or

b) press the CTRL key once and all letters typed
thereafter will appear as lower case,

Chances are you will choose option b) in which case the
keyboard will act just as a typewriter keyboard, giving

upper case letters when holding down the SHIFT key while
typing the letter(s) to be capitalised.

To revert to getting upper case letters without SHIFTing,
you will press CTRL once again and so on.

Notice that CTRL does not affect the non-alphabetic keys

which will print the upper symbol only when pressed while

holding down the SHIFT key, regardless of the number of
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times you might have pressed the CTRL key. For example,
to type a ? (question mark}. press the SHIFT key while
pressing the key which has the ? sign on top of the
sign. Try it.

A few minutes' practice will fix all the above in your
mind, so0 why don't you type a few lines, trying out the
SHIFT and CTRL keys. When you're finished you will
probably have a lot of junk filling up the screen.
Although when you have used up the 24 lines that can be
displayed at one time the DAI will still let you add more
lines at the bottom, by moving up (scrolling) the text so
that one line vanishes from the top of the screen for
every line added at the bottom, it won't hurt to tell you
right now HOW TO CLEAR THE SCREEN.

Press the key marked RETURN to make sure you're on a new
line (ignore any error messages this might cause), then
type in:

-» ?CHR$(12) 2

and press the RETURN key. 1Is the screen clear now? For
the moment just note how to clear the screen, without
trying to figure out how it is done. Try filling the
screen with garbage and clearing it a few more times to

get familiar with the procedure.



3. RETURN KEY
We've always felt that a more appropriate description of
the RETURN key would be THE KEY OF NO RETURN. Indeed,
once typed there is no way you can take back what you
just told your computer to do (you socon lose count of the
number of times you wished you hadn't pressed RETURN

quite so soonl).

A word of explanation:
When you're typing something into the computer, there's
no way it can guess when you have finished, unless you
signify it in some way. The RETURN key is the way you
tell the computer that it may now act upon what you have
Jjust typed in. Before and until yoﬁ press RETURN you can
change you mind a million times, but once you've pressed

it...

It will take you some time before you get used to
pressing the RETURN key every time you have finished
typing in a command or a line of a program, as explained
later. We shall remind you to do it by printing this
special symbol <! every time you must press the RETURN
key and we shall also remind you by telling you to do it

in plain English.

, ClibPDF - www.fastio.com
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4, CHAR DEL Key. Supposing you wanted to type

COMPUTET ...oops, that's where the CHAR DEL key comes 1in
handy: press it once and COMPUTET becomes COMPUTE then
type R and the end result is COMPUTER. By repeatedly
pressing CHAR DEL you can even erase the whole of the
current line if you wish to take it all back, as long as
you haven't pressed RETURN.

The EDIT mode permits you to correct any spelling
mistakes or syntax errors in the text of a program in a

much more convenient way, but we'll discuss that later.

5. BREAK key.

When you first switch on the computer and the
machine is executing no program (except, of course, the
program contained in ROM (Read Only Memory) that allows
the microprécessor at the heart of the system to make
sense of what you type in, and allows you to program in
BASIC) we say that you are in CONTROL of the computer,
When you type in a program and instruct the computer to
RUN it (meaning to execute the instructions contained in
the program), control of the machine passes to the
program and you can no linger type your commands at the
keyboard. The way to stop a program and regain control
of the computer is to press the BREAK key.

However, sometimes th. computer is so busy doing



(most complete) version of the program will always be

something, that it cannot "feel" that you're pressing the

BREAK key and will therefore not stop. When this happens available at the beginning of the tape, where you can

(almost certainly because of a programming error or "bug" easily find it.

as we say, in your program), then the only (sad) thing Doing so will protect you against power failures (like a

PO OLY

left to do (short of switching the computer off and on wr pet or a bored husband/wife accidentally tripping over

again), is to preas the RESET button on the left of the w the power cable...) or some bug (if you think that's an
v ;
% \?

keyboard, BE WARNED that in so doing any program you P | % unusual way of describing an error in a program, yeou'll
|

might have painstakingly typed in for the past three w soon change your mind!) or other causing your computer to

hours will be Jlost unless and until you 1learn how to £0 temporarily insane.

FRTE

BEOLOCLCD20RAR2ATLBTROVLLL LS

retrieve it as explained in the Handbook. If either of those nasty things should happen, you'll bhe

X

L
'
[

{Switching the computer off, however, completely wipes grateful you won't have to start typing from scratch, but

your program out of the DAI's memory). simply LOAD the latest version from tape and continue

LA

While we're on the subject of lost programs and time, we from there.

would like to advise you that the way to avoid this is to

SAVE on tape a program you're developing (or copying from For the moment though, we won't go into the details

™ i
E_d

a book or magazine) at regular intervals - say every ten of how to SAVE and LOAD programs, since there 1is no

>

or twenty minutes - even while you're typing it into the program in memory and you're still not even supposed to

computer's memory and it's still incomplete. know what a program is (you're a novice, remember?).

You will start at the beginning of the tape and SAVE

o T2 S e )

o

| o> ‘ :
S SRR

vhat's in memory at that stage then rewind the tape ten 6. REPT key. REPeats the symbol or function of

or twenty minutes later (or whatever time you seem another key when and for as long as it is held down in

s

appropriate depending on how fast you are adding new conjunction with that key.

a3 o

lines to the program) and so on. This way you will not Try it out., Press every key in turn, while pressing the

waste an inconsiderate amount of tape and the latest REPT key and Till the screen with pretty patterns of

ol

d"}
[ S

letters and other symbeols. You can then clear the screen

¥

and go on to the next chapter,

© "
.
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check you have entered the command exactly as shown,

including the right spaces between the numbers.

&
=5
&
-
&
Ej
o

_:: You might prefer another text/background colour
WHERE YOU START BOSSING YOU COMPUTER AROUND combination, though. So why don't you select your
£
-
Now that you have a rough idea of how to wuse its P favourite one by trying out the various possiblities.
vf’l

e G
¢
1

I _.

To do so, remember that the first number following the

-

BHBOOLE L e

keyboard, you can begin to use your computer.

You bought a computer capable of generating colour COLORT command (5 in the example) will select one of the

graphics and coloured text and background on your 16 available colours for the background, while the second

domestic TV set. Yet right now you're staring at a dull figure (@ in the example), which MUST be separated from

display of dark grey text on a light grey background the first one with a space, will determine the colour of

AR I VO B L

(which is all you'll ever get unless you use a colour TV, the text.

d

Q
W

»

but that's none of our business!). (Notice that computers consider £ as a regular number,

Here's how you can put colour on the screen. Type the thus the 16 available colours on the DAI are numbered

bl
G

following BASIC command (please note that all commands to from @ to 15.)

Yy,

B B

the computer must be issued in CAPITAL LETTERS): The following two numbers (@ @) must also be present,

though they perform no apparent function. (The reason

-

- COLORT 5 @ 9 @ I for this if you really want to know is that the COLORT

command must have the same syntax as the COLORG command,

| Of course, nothing will happen until you press explained later, or more simply, that's the way it

RETURN. works. )

When you do, the text will be black and the background

will turn green. Should you instead get a SYNTAX ERROR, It IS simple to change the colour of the text and

the background, isn't it?

XXXERLEREEER

RS H R S N R K

b
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Now we feel that since you bought a computer you want - a
to see it d the simplest job f . ir i WHERE YOU FINALLY BEGIN PROGRAMMING YOUR COMPUTER
o s o even e simplest jo or you, especially i Cr s
it .is a tedious one like having to type C;&,_ The first thing you should know about writing a program
- fa il
COLORT something something § § < % in BASIC, 1is that after you type RUN, and press the
256 times in order to see all the possible combinations of SN RETURN key, the computer executes a series of commanids
PR
- . .
_ which vyou {or another pragrammer) have stored in its
text/background colour. £
Wouldn't it be nice to have the computer do the job? £ W memory. The order of execution of each conmand is

determined by the number preceding the command itself,

-
4

Well, it can and it's going to be your first programming

r
F

is k the LINE NUMBER. Ewve time you dissue a
exercise, So try to resist the urge to skip to the page This is known as very ¥

PC without cedi it with a LINE
where the final program is listed, but rather follow the command to your W ut preceding

" L L
]
-

24
IR I L I I LN VLR S T T TR

ill b d immediately after ou Tess
various steps as they are presented in order to get to NUMBER, it wi e execute 1 ¥ ¥ p

- |

oM

ETURN ce of it will »main in memory. If ou
grips with the numerocus features of the BASIC language RETU! and no tra Ptowl rema ry ¥

and of the DAI Personal Co ter that even a short precede the command with a LINE NUMBER {any whole number

L)

o

between 1 and 65535) then it is stored in memory on

»

! program such as this one will allow us to introduce.
pressing RETURN and executed only when you RUN the

T

'p
| ANy

PROGRAM.

f

So that you don't have to take our word for it, type:

»

= NEW J

n

(and press RETURN), to tel! the computer you want to

n

start writing a new program, and then type the following

)
S TNY AN -y

4

line:

- 100 COLORT 10 500 3

(remember to press RETURN } . Nothing happened, right?
Wrong, something DID happen: YOU'VE JUST ENTERED YOUR
FIRST PROGRAM IN THE DAI ! (But we do agree that nothing

seemed to happen)

ClibPDF - www.fastio.com
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Now type:

- LIST J

and the computer will list the program currently in
memory. In this case, the DAI will print:

100 COLORT 10 5 0 O

which is the line you typed in., It is good practice to
LIST a program after typing it in, to check it is correct
before attempting to RUN it,

Now type:

= RUN Q

and see what happens. Is it what you expected?

The text went greem and the background orange: your DAI
executed the COLORT 10 5 ©¢ O command in line 100.
Encouraged by this success, let's continue writing the
program that will eventually display in turn all possible

text/background colour combinations.

Notice we picked 108 and not 1 as the first LINE
NUMBER for our program. WHY? Because one of the nice
facts about BASIC is that no matter in what order you
type in a new line, the computer will insert it in the
right place according to its LINE NUMBER.

So, if after typing our first line 100 COLORT 10 5 @ @ we

should decide that the DAI must carry out another

_ CIibPDF - www.fastio.com
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instruction BEFORE changing the background and text
colours, we would simply have to give that instruction a
line number SMALLER than 100. If our first instruction
had been:

1 COLORT 186 5 0 O

then since LINE NUMBER © is ILLEGAL ( computerese for NOT
ALLOWED), we would have had to retype both the old and
the new lines.

It is therefore good programming practice to start
numbering your lines with a reasonably high line number -
say 100 - and increment that number by 10 for each new
line number, This will leave plenty of room for adding

lines in between when needed.

So far the computer hasn't really saved us any
effort. On the contrary in order to get the green text
and orange background, we had to type in more things than
were necessary when we changed the colours on page 15.

True, but bear with us.

VARIABLES
The mnext thing you'll have to learn, so we can continue
writing our program is the use of VARIABLES.
It may not be very original, but we're going to ask you

to imagine variables as being names for pigeonholes which
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can contain a value you need to store for future use in
your program. In order to create a pigeonhole, you
simply have to think up a name for it and assign a value
to it. For example, LET A = 1 would store the value 1 in
the pigeonhole A, (Read "LET A = 1" as "let A be equal
to one”, which makes it clearer that it is YOU who have
decided that the pigeonhole YOU named A must be assigned
the value 1).

The name can be as short as one letter or as long as will
fit in one line of the program. However, the DAI will
only recognize the first 14 characters (much more than
other versions of BASIC which only recognize the first
two characters). s0 that in practice
THISISAVERYLONGVARIABLE and THISISAVERYLONELYOﬁE both
refer to one and the same pigeénholo as far as the

computer is concerned (because the first 14 characters

are identical). DBut we hope you will hardly ever need to

use such long variable names!

The reason one should preferably give whole names to
variables as opposed to single letters of the alphabet is
that it makes it easier to remember what use you want to
make of the value contained in that wvariable. For
example, in our program we're going to need variables to
store the values for the background and text colour

numbers to be used in the COLORT command. Although we

~ ClibPDF - www.fastio.com
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could decide to call these two variables B (short for
background) and T (for text), we may as well call them
BACKGROUND and TEXT which makes it clear for everyone
what they're being used for. Type:

= LET TEXT = 5 ._

and don't forget to press RETURN. This causes two things
to happen:

1. Somewhere in the DAI's memory, a pigeonhole is
labelled "TEXT", and

2. the value 5 is stored in that pigeonhole.

As usual, we don't expect you to take our word for it.
So how can you check that what we told you is true?
Here's how you can ask your DAI to confirm that this is

8503

The PRINT command.
How do you normally ask something? With a question, of
course! And that's exactly what you're going to do just
now except in this case the question mark comes first.
Type in:
=»7 TEXT™:
the question mark is equivalent to (but shorter than)
typing the word PRINT and that's the way you ask the
computer to print (on the screen or on a printer) the

value of something stored in its memory. If you
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remembered to press the RETURN key, the last line on the
integer wvariable mname, DAl BASIC allows you to imply
screen should be:
before you start writing a program, that a set of

neeoneOny

5.0 .
variable names refer to integer wvariables. Sayv for
which is the value stored in the pigeonhole named GTI
G example you wanted names beginning with letters A-T to be
TEXT when you typed LET TEXT = 5 1
< integer variables. You would then type:

Just to see that you could equally have used the word
=» IMP INT A-T

o

PRINT instead of the ? mark, type in:

o
——‘—

where IMP is the IMPly instruction and INT is short for

o
* 3

=3 PRINT TEXT !
integer.

» O

(need we still remind you to press RETURN7?).
There's a lot more you'll have to learn about wvariables

RV

The reason why you got 5.9 as an answer to both ? TEXT
and variable types, but for the moment this will be amply

and PRINT TEXT rather than a simple 5 1is that unless
sufficient to allow you to understand what follows,

00

otherwise specified (by you) all variables are considered

o

toe hold real (or floating point) numbers, as opposed to

o
D ot

BERRAPREDRIT ROV OOBD

integer (or whole) numbers. If you want a variable to

Y

contain only integer values then you wust append a % sign

"o

2

4

to the end of its name, for example, type:

-l-LET‘!‘ﬁXT%=5d

0

L)
—

Now

o
ik

-» ? TEXT% &

2

will give you:

)

5

L

.

The advantage of using integer instead of floating point

"
—

variables is that programs will RUN slightly faster,

0

because calculations with integers are easier to execute.

3

To spare you the effort of typing a % sign after every

o 0

L3

LN
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Now type:
= NEW_|
{and preass RETURN) to start afresh, Then type in the
following lines:
«p- 30 LET BACKGROUND = 0[]
== 90 LET TEXT = 1.l

-2~ 100 COLCRT BACKGROUND TEXT © D.J

First of all, you should check that what you entered
in the computer corresponds to the lines printed in this
manual. To do that, type:
= LIST
As soon as you press RETURN, the screen will be cleared
and the program will be LISTed on the screen.

Now try to figure out what will happen when this program
is executed. Then to see it happen type: .
- RUN

and don't forget to press the RETURN key.

This part of the program was meant to demonstrate that
using a VARIABLES instead of (CONSTANT} numbers produces
exactly the same effect.

(By the way, did you get blue text on a black
background?)

From now on, to change the colour of the text and/or the
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background you simply have to change the numbers stored
in the variables in lines 80 and/or 9@ (without having to
retype line 19¢) and RUN the program to obtain the
desired colour change.

How do I go about changing the values in lines 80 and/or
990, you might ask. For the moment, you'll have to do it
"the hard way", that is, by retyping the whole line. We
want you teo try this, because it will introduce you to
the idea that whenever you type in a new line having - the
SAME LINE NUMBER as an existing one, the old one is
DELETED and the new one is substituted to it. (For the
same reason, if you ever need to DELETE an entire line
from your program, all you need to do is enter the number
of the line you wish to delete and then press RETURN:
since the new line thus created would be blank and the
computer doesn't store blank lines, that line number will
no longer be present in the program).

Take a few minutes now to practice changing the colours

as explained, then come back for more,.

The program we are writing together is supposed to
show you all the possible colour combinations in
sequence, so first of all we have to assign a starting
colour to the variables BACKGROUND and TEXT (lines 8¢ and

9¢ of the program in memory do just that), then change
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an
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ol

A
4

the screen to those colours (line 10¢ does that). :
' - then check that MOTHER (in the example) contains the

The next thi to do is to have the computer change the
ng P value 3¢ by typing:

number contained in the wvariables TEXT and BACKGROUND - 7 MOTHER 2

instead of having you do it manually as we asked you to to which the DAI will respond with:

do a few lines ago. Since our aim is to have the 30.0

. tart
computer show us all colours, we can start by having it - then you can for example type:

0000000040

add 1 to the variable BACKGROUND so that it contains the wp» LET MOTHER = MOTHER + 4 O

number corresponding to the next colour. nothing seems to happen when you press RETURN but you can

check that the DAI has indeed added 4 to the value

wan mbe to
When you t the computer to add a nu r an already present in MOTHER by typing:

existing VARIABLE you tell it to LET the variable be = ? MOTHERZ

equal to the (present value of the) variable itself plus which this time will print:

the number you wish to add to it, or in other words (if 3.9

the variable is BACKGROUND and the number you want to add

E;

POV ADARIDACRAOEAAOO \"ﬂ LU .&1.'!!""1‘ SV VR TR L NI R R R

just as expected. Try going through the various steps a

is 1) you would say: LET BACKGROUND = BACKGROUND + 1. few times, using different variable names of your choice,

ton

TTanR!

Just before going on, you l.houl.d try this a fev times assigning various initial values to them and then adding

before using it in the program to see that it works as numbers and checking that the results correspond to what

you expect it to. You can practise in the following way!: you expect. This exercise should make you more familiar

- first you think of a variable name, say MOTHER or JOHN with what is possibly one of the hardest concepts to

—

or TIMBUCTU or WHATHAVEYOU (by now you should know that grasp when learning BASIC.

you can give a variable any name you want up to 14

characters long); OK. Now let's apply this new bit of knowledge

- then store a value in your variable (to do that you about the way to add a value to a variable in the program

type, _for example: we're writing.

== LET MOTHER = 30,1 The use of the word LET is optional, and is very often

Y T T ) A B IR ) R
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omitted in programs in order to save that extra byte of
memory space it would otherwise occupy. However, we
think that in the beginning of your programming career it
would be better for you to use the word LET in your
programs, to remind you of what exactly is happening. So
add the following line to the program in memory;

=p=110 LET BACKGROUND = BACKGROUND + 12

When line 110 is executed, the wvalue of the
expression on the right of the = sign will be calculated
and stored in the variable BACKGROUND. In the
calculation on the right of the = sign the value of
BACKGROUND is obviously the value currently stored in
that pigeonhole, which is set to @ in line 88, This
value will be added to 1 and the result stored in the
same variable BACKGROUND. From then on the value of
BACKGROUND will be 1 unless changed by some other line in
the program.

Before asking you to RUN the program in its present form
to see what happens, we would like you to check exactly
what is in memory now.

Type:

=1 IST

and the computer will display the program currently in

memory. It should be something like this:
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RO LET PBACKGROUND = O
a0 LET TEXT = 1

TOO COLORT BACRKGROUND 'i'l'{)&‘l‘ (AR}

110 LET BACE ROUND = DACRGROUND )

1f vou have heen experimenting with different values or
BACKGHOUND  and  TEXT, as we suggrested, linces 80 qgud 90
will probably need to be chanped to matceh those in  the
above listing. You could r‘el,'_\l.rpfr hoth lines, as explained
earlier, but that wonld he doing it the hard \m_._v again.
Instead, we're going 1o show vou how recasily youo can

changre one or more characters in a program by using

THE EDIT FACILITY

Type in:
- DT
It you remembered to press RETURN you should now see your
program .L15Ted on the screen, with a few differences:
- on the left-hand side ther's a solid wvertical stripe
starting just below the last line of the program;
- at the end of each line you can see the symbol e. which
indicates the place where you pressed the HRETURN key
while originally writing the program;
- this time, the CURSOR which is llashing in the top

left-hand corner on the first digit of the [irst line
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number can be moved around the screen using the four =t Once you have changed the program as desired, you mst
CURSOR control keys mentioned before, choosing the C;i:f leave EDIT mode. There are two ways of exiting EDIT:
appropriate arrow to move up, down, left, right; = ;; - if you're sure you made the right changes and you don't
= any characters you type will be INSERTED to the left of & = want to change your mind, then press the BREAK key ONCE
the flashing character (which indicates the cursor :;I followed by the SPACE BAR, With long programs, the
-
position); :rl prompt (*) will reappear after a few seconds at most
~ the CHAR DEL key will erase the character flashing at :_I X during which t;;; we advise §ou not to press é;y keys.
the cursor position and close up the gap, moving all Cq In the case of our short program the asterisk will
characters right of the cursor one place to the left g”] reappear almost immediately after you press the space

0
e

POV DPPIIADIOIDPOEBAPBEINMNDOQLHOLHAA A AA4 LD

every time the key is pressed. e bar;
Cﬁ - if on the other hand you wish to restore the original
All this may be very confusing to read but in 51 program, ignoring any changes you made while in EDIT
practice you will find the EDIT mode extremely powerful :il mode, all you have to do is to press the BREAK key TWICE.
(computerese again...meaning versatile, useful) and yet ‘JJ
so easy to us§ that it will soon seem indispensable. &9{ Now try the whole procedure a few times changing_the
Practice changing the values of BACKGROUND and TEXT a few &?I values of TEXT and/or BACKGROUND while in EDIT, exiting
v
times as follows: :] EDIT pressing BREAK and the space bar and RUNning the
- place the cursor (to move it over long distances you t;l program to see the colours change. Mind that if you set

press both the desired arrow key and the REPT key to text and background to the same colour, you'll be in

S S

speed the cursor to the right position) to the right of trouble, since the text will seem to disappear. It is

i
—

the = sign after BACKGROUND so that it flashes on the there, but have you tried using white chalk to write a

first digit of the value for BACKGROUND, letter on white paper?

— i

- then press CHAR DEL as many times as necessary to When you've finished practising with the EDIT mode make

delete the present value. sure, by LISTing it, that the program in memory

- and finally just type in the new value. corresponds to this one:

i o ————

2000009000000

~ ClibPDF - www.fastio.com



80 LET BACKGROUND = ©

90 LET TEXT = 8

100 COLORT BACKGROUND TEXT 0 ©

110 LET BACKGROUND = BACKGROUND + 1

in vrder to continue writing our program, If it doesn't,
by now you should know how to change it to make it

correspon:i,

ON LOOPING

The last line we added (110) rauses the variable
BACKGROUND to be incremented to the next colour number.
However, it's mno use doing that if it isn't followed by a
COLORT command to effectively change the colour of the
background on the screen. So type:
= | 28 COLORT BACKGROUND TEXT @ ©
aud RUN the program. See? This time vou got grey text
on a blue background because line 118 added 1 to the
value of BACKGROUND {uhich was set to O in line 89)_and 1
is the colour number for blue (see Appendix a}. Now to
get grey text on a petunia red background you can add
these two lines:
wpe 130 LET BACKGROUND = BACKGROUND + 1
==~ 140 COLORT BACKGROUND TEXT 0 @

and RN the program.
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We could ask you to continue adding a line 15¢
identical to lines 110 and 138 and a line 16d identical
to lines 12¢ and 142 and so on, in order to display all
sixteen possible colours for the background. However,
this would be a very repetitive and tiresome task, harder
than changing the colours as you did earlier when you did
it manually, as opposed to programming the computer to do
it automatically.

Instead, we are going te introduce you to one of the most
common programming techniques - the use of LOOPS to

perform repetitive tasks.

One way of programming a LOOP in BASIC is to use the
GOTO instruction, which causes the computer to continue
executing the program from the line whose number follows
the GOTO. Type: .
- 120 GOTO 100.
Before asking vyou to RUN the program to see it work,
let's take each line in turn and examine their function.
Lines 80 and 99 respectively assign an initial value to
the variables BACKGROUND and TEXT so that the first
background/text colour combination to be displayed is

grey text on a black background.
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Line 100 actually performs the colour change using the
values stored in BACKGROUND and TEXT.

Line 110 adds 1 to the value currently stored in
BACKGROUND. The first time round it will add 1 to @ and
store the result (1) in BACKGROUND, the second time round
it will add 1 to the current value of BACKGROUND which is
t and store the result (2) in BACKGROUND, and so on.

Line 120 sends the program to continue at line 18¢ where
the colour of background and text is changed according to
the value contained in the variables BACKGROUND and TEXT,.
Since there is no instruction to change the value of TEXT
the text colour will never change. Line 11¢ however adds
1 to the value of BACKGROUND every time it is executed
and therefore the background colour does change through
the whole range of available colours.

Now try to imagine what is going to happen when you RUN

the program and then do it to see what happens.

Type:
== RUN
and press RETURN
Is that what you expected? The background colour changed
so rapidly through all sixteen colours that you did not
even have time to see each colour and the end result is
grey text on a white background spelling out the message:

NUMBER OUT OF RANGE IN LINE 18¢
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So what happened?
What happened is that unless you slow down the computer,
some of its actions are too fast for the human eye to
perceive, Luckily, there is a ready-made instruction in
the DAI version of BASIC that can be used to insert a
pause in a program. So add the following:
=185 WAIT TIME 1290
(isn't it Just as if you were talking English to your
computer?'
The value 10@0 is the number of 20 millisecond intervals
for which you want the DAI to pause. In this case, 18@
times 20 equals 2000 ms, i.e.  two seconds. I
As for the error message, it was caused by the fact that
the computer attempted to execute line 100 with a value
of 16 for the variable BACKGROUND. The range of colours
is numbered, however, from @-15 and since there is no
colour in the computer's memory corresponding to 16, your
DAI says that there is a number out of range, i.e.
higher than 15, and that it realised that while

attempting to execute line 1@@.

How can you aveid getting that error message?

Read on....
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The IF statement.

One thing that makes computers look smart in the
eyes of people who have never tried to program them, is
their ability to take decisions based on the o&currence
of certain predetermined conditions.

One way to make use of this powerful feature is to use
the BASIC statement IF...THEN.

Let's wuse it in our program and see how it works. Add
this line:

=120 IF BACKGROUND < 16 THEN GOTO 100 .=

as you can see, instead of having line 120 send the
computer back to line 18@ UNCONDITIONALLY with a GOTO

18@, this time it will only jump back to 188 IF the
variable BACKGROUND is < (less than) 16 thus avoiding
incurring in the error that caused the message NUMBER OUT
OF RANGE IN LINE 189 to be displayed 1last time the
program was RUN.

When BACKGROUND becomes 16 the condition is no longer

satisfied and the computer does not execute the

instruction following the THEN (in our case it does not

GOTO 188). Instopd. it carries on executing the program

with the following 1line (in our case there is no

following line and the program ends.)
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Now LIST the program once more before RUNning it:

8@ LET BACKGROUND = @

9@ LET TEXT = 8

196 COLORT BACKGROUND TEXT @ ©

1905 WAIT TIME 1020

119 LET BACKGROUND = BACKGROUND + 1

1200 IF BACKGROUND < 16 THEN GOTO 108

and check it is correct; Then type:

= RUN _ .

Nice, isn't it? But why not ask the computer to tell you
what the current BACKGROUND and TEXT colours are so that
you can make a note of it?

This line will do the job:

= 101 PRINT “BACKGROUND = " ;BACKGROUND,"TEXT = ";TEXT 2J
As you .will see when you RUN the program the computer
will print BACKGROUND = because it is contained in
quofation marks, then next to it (because of the 3
(semicolon) after the guotation marks) it will print the
value of the variable BACKGROUND., A comma instead of a
semicolon is used after the variable name BACKGROUND and
this causes what follows to be printed at the beginning
of the next field on the screen. (Every iine on the
screen is divided into five fields each 12 characters

long.) That's why TEXT = (also contained in quotation
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marks) is not printed right next to the value of
BACKGROUND but rather starting 24 spaces away from the
left edge of the line, i,e. at the beginning of the next
field. The semicolon that follows the quotation mark
after TEXT = causes the value of TEXT to be printed right
next to the : sign and not at the beginning of the next
field. If this sounds incredibly confusing just try it
changing the semicolons to commas and viceversa to see
what happens. As usual i1t is much easier to understand
something you see happening on the screen than taking our

word for something explained in these pages.
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As you can see, trying to write a program and teach
even the most elementary notions of BASIC at the same
time, takes gquite a while and the program we set out to
write still isn't complete.

So far, the program caused the screen background to geo
through the entire range of 16 colours while the text
colour never changed. In order to finish our program and
see all text/background combinations, we must change the
text colour every time we've gone through the entire
range of background colours.

Three more lines will do the trick so type them in:
=»13¢ LET TEXT = TEXT + 1 1}

=» 149 IF TEXT - 16 THEN GO’i‘O 99 3

=#15@ COLORT 15 @ @ & : REM BLACK TEXT ON WHITE BACKGROUND

Line 130 will only be executed when the condition
for the computer to jump back to line 109 (in line 128)
is not satisfied, that is when BACKGROUND is 16,
indicating that we have been shown colours @ - 15 for
background with that particular colour for text. It is
then time to change the text colour and line 130 does
exactly that.
Line 14@ checks that the variable TEXT never becomes 16

{which would cause a
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NUMBER OUT OF RANGE IN LINE 1@

to occur) and THEN sends the program to line 90 where
BACKGROUND 1is reset to @ so as to go once more through
the range @ - 15.

When TEXT is 16, the program would normally END leaving
you staring at a totally white screen since the last
COLORT in line 19¢ was executed with BACKGROUND = 15 AND
TEXT = 15 (white text on a white bnckground!)

Line 15@ takes care of that by setting black text on a
white background, as explained in the line itself after

the BASIC statement REM,

REM is short for REMARK. Anything following a REM
in a program line is there for the sole use of humans
(i.e. you). Computers ignore REMs when executing
programs, but print them out in program listings; which
is usefui to remind you why you used that particular
instruction when you need to revise the program weeks or
months after you originally wrote it.

Also notice in line 150 that a : (colon) separates TWO
instructions in the same line. It is indeed possible to
do that, but we would advise you, for the sake of easy
program interpretation both by you and others, not to put
more than one instruction per line (except of course for

REMs which actually help make programs easier to

understand].
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Multiple instructions in one line are only useful if vyou
have to conserve memorv and/or you want your program to
RUN slightly faster, but the trade off can be very
aggravating when the time comes for you or anyone else to

DEBUG a messy program.

So we finally have a working program which does
everything we set out to accomplish. Let's LIST it just
one more time in its complete form:
8¢ LET TEXT = &
9¢ LET BACKGROUND = &

100 COLORT BACKGROUND TEXT @ &

161 PRINT "BACKGROUND = ";BACKGROUND, "TEXT = ";TEXT

195 WAIT TIME 190

119 LET BACKGROUND = BACKGROUND + 1

129 IF BACKGROUND < 16 THEN GOTO 10@

138 LET TEXT = TEXT + 1

14@ IF TEXT ¢ 16 THEN GOTO 9¢

15¢ COLORT 15 @ @ ¥ : REM BLACK TEXT ON WHITE BACKGROUND

999 END

Now RUN the program one or more times just to see it
working and decide on the best text/background colour

combination in your opinion.
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If you feel you fully understand the way this
Let's call this program "FIRST";
program works, then you are well on the way to learning
. 4 - type:
how to program your own sbplications on your brand new _
- SAVE "FIRST" I
personal computer.,
when you press RETURN, the computer will respond with:

SET RECORD,START TAPE, TYPE SPACE

so why don't you do what it says...
ON SAVING AND LOADING PROGRAMS )
5 - when the prompt (*) comes back, vyou'll know the

computer has finished recording the program on the

Before going on to other interesting things, it is
cassette.

time you learnt how to SAVE your programs on tape for

later use. :
. The next thing you should do at this point is to

repeat steps 4 and 5, thus SAVEing the program once more

e simpler, but let's do it together
Nothing could b e * e after the first recording. This is called redundant

step by ste ust the same:
P oy P, 4 recording and it is important if you want to have an

1 - t naturally have a program in memo and if
you mas 4 prog s extra chance of retrieving your program at a later time.

' 11 d this manual so far you should have one
you've fo .owo s ¥ Finally, if you really want to play it safe you may CHECK

right now; that the program was recorded properly. To do this, you

2 - t the cassette you intend to save the program on in
pu e b4 prog first rewind the tape to the start of the first

d: to tart recordi when
the recorder and be ready s ng recording, then type:

prompted by the computer; CHECK T

3 - think up a name for the program you're about to save. (and press RETURN)

[ ] .
You don't have to, but if you do you'll then be able to and start the tape in PLAY mode,

ask the DAI to D only the program with that name from If everything is OK, a few seconds later the computer

a tape containing several (differently named) programs. should print:

v tw e ety M i i AP P P U U D Q0 QR ETEOO0O00 000000

P — — U — — — — — — — — Vo— — —— U UGN T S T W WA S e — e e e —— e, = e et

FIRST OK
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otherwise, the message would be 1.
' v I 2 Here are the steps:
FIRST BAD .
I 1 - rewind the tape to the beginning of the recording;
If you do get the BAD message, then here are a few of the ;.,‘,I >
o By 2 -~ type:
things that might have caused it: ’
;,}I 3 == LOAD ...
- the head of the recorder needs to be cleaned; - I@
"’I 3 - press RETURN and start playing the tape.
- the quality of the cassette tape you used was not good -_“;,I 3
g
enough; I '
- When the prompt reappears, you can LIST the yrogram
n "3 1 ¥ &
- the volume setting during recording or playback was . l
-ﬂl‘a to see that it is really back.
incorrect. ) I e |
o7 ‘3
I——; That's all...
The cure for the first two problems is obvious. 1In ”l
. '9
!
the third case, you must repeat steps 4 and 5 with . I oY
PN
different volume settings (keeping the TONE control on s I >
maximum treble) and CHECK the recordings until you get an b4 I 2
n °
OK, When you do, make a note of the volume setting and - Ig
A
you shouldn't have any more problems subsequently. - I e
" I 5
.ll 5
When you're sure you have SAVEd FIRST on tape, you ”I »
(1%
can turn the machine off and on again (which assures you -"I"ﬂ
there is no trace left of the program in memory) and LOAD :}{5
the program into computer memory just to see that it was iy 3
_ -. ol
indeed SAVEd on tape. - I
33 'ﬁ
an I —5
'll\ I -‘5
2 L
2 Ls
Ls
:;-l"
' All—a
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Now that you have a few fundamental notions about
your computer and the language it understands, it is time
for you to get acquainted with one of the features which
most distinguishes this machine from the others: COLOUR

GRAPHICS.
A RESOLUTE APPROACH

A graphic picture on a television screen, just like a
photograph on paper, -is made up of a number of dots. The
finer the dots and therefore the higher their number in a
given area of the picture, the better the guality of the
image thus produced. In technical terms one says that a
photographic film has a high RESOLUTION, when the numnber
of distinct dots that make up an area of the picture is so
high and each dot is so very small that the picture

doesn't look "dotty" at all.

The DAI lets you draw pictures on your TV screen with

a choice of three levels of resolution, which are:
72 dots across by 65 down
160 by 130, and

336 by 256.

At each of the three levels, you can choose to use
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any four of the 16 available colours or all 16. You can

also decide whether to use the whole screen for the

graphic pictures or to leave room at the bottom of the
screen to display up to four lines of text. The total
number - of options {or MODE's as we call them) at your
disposal is thirteen if you count MODE ¢ which is the
all-text mode. We thought we'd include the table below for

your convenience:

Mode Graphics size Text size Colours

+] - 24X60 any 2 of 16
1 72 X 65 - 16

1A 72 X 65 4 X 60 16

2 72 X 65 - any 4 of 16
2A 72 X 65 4L X 60 any 4 of 16
3 160 X 130 - 16

3A 160 X 130 4 x 60 16

4 160 X 130 - any & of 16
La 160 X 130 4 X 60 any 4 of 16
5 336 X 256 - 16

5A 336 X 256 L x 60 16

6 336 X 256 - any 4 of 16
6A 336 X 256 4 x 60 any 4 of 16



If your machine has a full 48k (one K=1024 bytes) of
RAM memory then all MODE's are available to you, if not
you can easily find out which MODE's are not for you
(until you decide to buy _dore RAM) by trying to select
each MODE in turn. The way to select a graphic MODE could
not be simpler: for example, to select MODE 1, type:
MODE 1
Qnd the DAI will prepare the screen to display coloured
dots rather than alphanumeric characters. Notice that the
bottom part of the screen is still used to display up to
four lines of text. According to the tab;e above £ﬁis
should not be so, since it is MODE 1A and not MODE 1 that
allows up to four lines of text at the bottom. However, it
wouldn't do to have you stare at a totally graphic screen
while in control of the machine. How could you possibly
check that you where typing the right comminds if the
screen didn't show you the text as you typed it in?
Therefore, the choice of selecting a MODE without text at
the bottom only applies when a program is running (and you
are no longer typing commands in the computer). Try for
Inxample:
w10 MODE | &I
=@ GOTO 29

RUN
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See? Now the entire screen 1is used to display graphics
rather than alphanumeFics. This program will never end of
its own accord s;;ée line 20 causes 1it to 1loop
continuously., Stop it by pressing the BREAK key and the
graphic area will be pushed up to make room for up to four
lines of text at the bottom., If <the program you just
stopped had been one that allows yéu to draw pictures on
the screen, and had you drawn a beautiful landscape or
what-have-you, you would now think you lost the top part
of your masterpiece, Not so, When the DAI makes room for
the text at the bottom, the top part of the graphics
simply slides into a part of memory not displayed on your
TV screen, but it can easily by pushed back down for
further viewing with a simple trick (explained later).

Now try to see if you can get all MODE's by typing
the word MODE followed in turn by numbers 2 to 6. If your
computer does not have enough memory for one of the higher

resolution MODE's it will tell you.

In any case, even if you can't get the higher
resolution MODE's, you can still learn how to use.them. In
fact, all the examples which follow will he hased or the
lowest resplution MODE, available on all machines, but

apply equally to all MODE's,
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TWO BITS OR NOT TWO BTTS

But what's all this business about four colours and
16 colours?
Before vyou think you've lost twelve colours on the way
home from the shop, let us explain what's going on.
You're not expected to study or fully understand what
follows right now., It is not essential in order to begin
to use the graphics, but it's important you know why there
are some restrictions in the use of the colour graphics., A
more technical description of the graphic system is given

in section 3.0 in the second part of the manual.

Basically the restrictions are due to the fact that
the system we adopted allows you to work with sixteen
colours in high resolution with HALF THE AMOUNT OF MEMORY
which would be.required for a totally unrestricted use of
the colours.

We feel #o adopted the only practical approach to give a
home computer the spectacular graphic possibilities your

DAI has.
CANVASSING

In order to display dots of colour on the screen, a
special electronic circuit inside the DAI to which we will
refer as "the video circuitry” continuously scans an area
of the computer's RAM memory to be told what colour each

dot on the screen must be. This part of RAM (known as
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"
"screen refresh memory") stores an "image" of the dots on

the screen, as a pattern may be printed on a canvas for
young artists to paint wupon. Many times per second the
video circuitry in the DAI paints the picture on the

screen using the pattern in memory as a model.

To start with the simple case, iet's suppose we only
wanted to produce two-colour pictures. You know perhaps
that the smallest unit of memory in computers is the bit,
which 1is a digit that can only have the value & or 1, The
video circuitry will see the refresh memory as a pattern
grid where every bit corresponds to the position of a dot
on the screen. By convention the video circuitry will know
to display a dot of one colour (say the background colour )
if the bit in memory corresponding to that dot on the
screen is a . Every time it encounters a bit of value 1,
our electronic painter will display the corresponding dot
in the other available colour, which we could call the
"foreground colour", It doesn't matter what the two chosen
colours are, but you'll always be limited to them. What we
just explained is in fact the way most black and white
graphic systems work.

As you can see the number of bits of memory corresponds
exactly to the number of dots on the screen. In this case,
to display 86,016 dots (336 x 256), you need 86,016 bits

of RAM memory. To express this number in terms of BYTES

(the unit of measurement for memory in microcomputers = 8
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bits), 10,752 bytes would be sufficient to hold the ifl:; maximum amount of 48k (49,152 bytes) of RAM there would be
Ty
information required by the video circuitry to paint the ;}I;g very little space left over for the programs you'll want
picture even in the highest resolution MODE. This would Jelib to write to make use of the graphic diéﬁiay capability.
not he an excessive amount of memory, if you consider that J}I:?
the DAI comes with at least 12,288 bytes (12K). t:l?; In order to reduce the amount of memory required for
Ty
g}}:@ screen refresh, we had to reduce either the number of
But we want the dots to be multicoloured. GJI'} available colours or the resolution. We decided to keep
On those painting patterns for children we referred to ”’lf: the high resolution, so we somehow had to cuf down the
w1}
before, the artist is told what colour to use in any of J'Ifi choice of colours, We came up with a system that on the
the tiny squares (or dots, depending on how fine is the ﬁ}l‘a one hand reduces the memory requirements by half and on
detail or resclution of the painting) that make up the ‘:’v’l'ii the other will still allow you to work . with sixteeén
picture by a number printed within the square itself. :j colours albeit with some minor restrictions. Actually we
wrf
Exactly the same thing happens in the DAI. However, it is e came up with two different memory saving solutions, and we
impossible to represent numbers greater than one with a o thought we'd let you decide on a case by case basis which
x
single bit. li of the two best suits the apllication on hand.The two
Two bits are necessary to represent numbers 6 to 3 ;; ways of using the graphics on the DAI are:
(allowing a choice of four different colours) and four ;}
bits are .required go represent numbers @ to 15 (which " - the 16-colour mode
.
and
3& - the Ak-colour mode.
%o in order to specify which of 16 colours each dot a

on the screen should be, one would need to use four bits . We shall discuss the latter first, bearing in mind

per dot. In the highest resolution thig would require the that most of the commands we shall introduce apply equally

use of a massive 344,064 bits of memory to store the o in the former.

information for the 86,016 dots (336 x 256). 1In other o

words, 473,008 bytes of RAM would have to be reserved for v

I

|

l

I

|

|

l

I

allows any of 16 colours to be specified.) - |
|

|

|

I

|

l

|

|

N
‘the graphic picture. Even in a DAI provided with the ”w
|

|
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In this case memory consumption is limited by ‘I
.,I > Since, admittedly, all the above is very confusing
reducing the number of colours that can be shown AT ANY .~ a
I and harder to understand when presented in theory, let's
ONE TIME on the screen. .‘,l )
- experiment with the graphics.
-
|
3
rr
Two bits of memory are associated to each dot \|
) -:l 3 All the examples will be based on the lowest
(requiring 21,504 bytes in the highest resolution)and R
dot _| 5 resolution mode, available on all machines. If you have
hich of four colours that do vy
tell the video circuitry whi ;'l 3 enough memory you can try out the same examples in the
mist be. That does not mean, however, that your drawings B Iﬁ
-]l" higher resolution modes, by simply selecting them with the
in four-colour MODE will always be limited to the same PRI
3] ) appropriate number after the MODE command.
four colours. YOU can determine what four colours to use ‘,I v
at any one time, by choosing them out of the 16 available i?l ¥
1" 3 Wpe:
colours and placing their numbers in four special memory _};} vopE 249
T g ) I
locations we call COLOUR REGISTERS. So at any one time ~ 13
N _:l:; and the screen will turn black except for the bottom where
there cannot be more than four different coelours showing .,l
ooy you can still see up to four lines of text and where the
but loading a new colour in one of the -
on the sereem i € ‘:l 2> background colour will be independent of that of the
registers all the dots whose two bits select that register "l 5
- dots on the screen are now set to the colour whose number
(as opposed to selecting a fixed and predetermined colour) .:i » ts contained 1 the Firet of tne . -
. n rs e four colour registers.
e *
will immediately turn to that new colour. That means that -,
1:' b Because you haven't changed it since you switched the
in turn the same picture can be displayed in any of the "1-5 computer on (or rather, we did not ask you teo), that first
- . .
sixteen colours just by changing the contents of one (or _h‘ »
'| register, just 1like the other three, contains the number
more) of the four colour registers. This can in fact be -}l L
¥, which is why the screen turned black and not blue or
.Y N
used for very interesting effects, including one we call rI > _
s orange (see Appendix A for list of colour numbers). The
animated drawing facility, whereby you can have smooth _.| » soment i o . teinea t i
- en you change e number containe n the rs
movement of graphic objects by not showing the object in .:I L)
’I » register the whole screen will instantaneously change to
the new position until it 4is fully drawn (see section ‘!
;l n the colour selected by the new number, To get a blue
6.2.12.5 in the second part of the manual for details. :I_ﬂ
Ty screen, type:
Tl
. ;:1'5
> el
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9 G}I 2 from the bottom of the graphic area. The colour of the dot
sooY
A
" is specified by the number separated by a space after the
vy 2
L
_\l row number. To be used, the colour number MUST have
THE DOT COMMAND ‘,,] b
;:I 5 previously been loaded into one of the four registers.
Wy ®
Now type: __| 3
. i THE COLORG COMMAND
——-DOT 5,5 14.<) .,‘,l v
and the computer will answer: J!I ’
Wy 2 ] So how do you load the registers? Easy. To load the
COLOR NOT AVAILABLE | | 5
i
registers with ellow (14 blue(1 een d whit
Why? Because what you asked it to do was to place a yellow ?E N € y (14}, (1), er (5) and white
- 1 typet
dot on the screen, but yellow (colour number k) is not Uyl v (15) typ
- =—#-COLORG 14 1 15 21
loaded in one of the four colour registers and therefore ”’I L 3V
S The screen turned yellow because now the first register
not available for use at the moment. Instead you can try : _‘!_?
"l_ contains the number T4 for yellow., You should also see a
DoT 5,5 @ B ]
: : dot five columns from the left and fi from th
and you'll get a black dot on the screen (yes, it does *:l e ve rows up the
2 bottom. It's the dot that black while th
look more 1like a sguare than a dot, but don't forget '| y was v € screen was
A
' : ) - blue befo ch ist last
you're using the lowest resolution available on ‘the DAI). A‘l 5 re yeu anged the registers with the as
) 1 command t d in. t dot i
The position of the dot is determined by the two numbers *:! b you ype n Now tha ° s blue because you
\ loaded blu 1 i the cond ister hic
separated by the comma (5,5). If you remember your ':l', e ( ) ° secon registe v h was
*3} 5 reviousl ck #), T dot i
cartesian geometry you'll know that 5,5 are respectively l » P y bla ( ) © put a green ° n the left
R Y
- corner t ft t H
the X and Y coordinates of the position of the dot, with Sl at the bottom of the graphics area type
) - —-DOT 4,8 5
the origin @,0 being in the bottom left-hand corner of the -}i b 8 5
Al - and wyou can put a white dot above the blue one at 5,5 by
graphics area. -|
. ; = typing:
Otherwise you can think of the screen as being divided .|_3
) '| =#=DOT 5,6 152
inte a number of vertical columns and horizontal rows of cml o
’ : Can ou ut a blue dot the right of th hit
dots. DOT 5,5 tells the computer to place a dot in the ; 3 Y P ¢ dot on e rig ° ew e one? Try
sl it. We are not givi thi i '
fifth column from the left edge of the screen, five rows 'i_a giving you the answer is time, so you're
B
- on your - own. But do it, if it has to take you one minute
.:1Ie
» B
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or one hour to figure it out. The only way you'll ever
learn to master your DAI is to try things out yourself:
neither this scanty manual nor the thickest book in the
world could make an expert of you if you do not experiment

with the computer.
XMAX AND YMAX

How can you put a dot in the right hand corner on the
bottom?
You could 1look up the table on page 51 to see vwhat the
maximum column number is for the MODE you are in., Since
you are now in MODE 2 you would find it is 71 (yes, there
are 72 dots but don't forget they are numbered &-71 and
not 1-72). So put a blue dot in that cornar.by typing:

—DOP 71,8 1,

Thef;. is however a mich simpler way than having to
remember or look up the maximum values for columns and
rows 1in each of the three levels of resolution. Instead of
typing the actual number type XMAX for the maxiwmum
(rightmost) column or YMAX for the maximum (tOpmost) row.
This is important because it not only saves you having to
remember or look up six different values, but it also
allows you to write programs that will work independent of
the level of resolution you later choose. A few examples:

——pe-DOT XMAX,8 14 .
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will erase the blue dot in the right hand corner because
it covers it with a yellow one which is”khe same colour as
the background and therefore invisible. To place a dot in
the centre of the screen at any level of resolution you
can type:
- »DOT XMAX/2,YMAX/2 5 ;7
The green dot that appeared on the screen as you pressed
RETURN is not really in the centre of the screen, is it?
That's due to the fact that, as we explained earlier, in
order to allow you to see up to four lines of text in the
bottom part of the screen, the graphic area slides up when
you use the computer in direct mode, i.e. when you are
typing commands to be executed directly and not during a
program run. We also told you there is a trick to SLIDE
THE PICTURE DOWN for full viewing. Here it is. Type:
——-G@Pg@ MODE 2 1
—-G0018 GOTO. 608101
—8»RUN 66000
(Notice you can ask the DAI to start executing a program
starting from any line number).
You now have a totally graphic screen and that green dot
is in the centre of it. The trick sinply.consists in
RUNning a "dummy" program that re-selects the SAME MODE
your picture was made 1in (line 6@@20® will therefore need
to be changed for the other MODE's) and then endlessly
loops (line 6@@18) just in order not to give you back

control of the machine (and with it the space at the
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bottom of the screen). The program could have any line
numbers at all, but placing it as high as 6@@09 assures
you it will not be in conflict with the real program that
might be in memory (you're not very likely to use such

high 1line numbers in your ﬁrograms}.

When you're tired of watching (presumably pretty soon,
since right now you're staring at a few dots here and
there on the screen), press BREAK and the graphics will
slide up again to make room for the PROMPT and up to four

lines of text.

Apart from DOT you can use two more commands to help

you create graphic pictures on the screen.
THE DRAW COMMAND

For example, to get a blue horizontal line to cut across
the screaﬁ from column @ (left edge) to the last column
(XMAX) ten rows from the bottom, instead of placing a
series of dots to make up that line, you can type:

w—p-DRAW #,9 XMAX,9 17!

or you can cut the screen diagonally by typing: .
=i DRAW #,% XMAX,YMAX 5

In other words, to draw a line, you type the word DRAW
followed by a space, the position of the dot from which
you want the line to be drawn (given the same way as in

t#he DOT comnand), then another space followed by the
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position of  the dot where the line st ond, Finally,
! i

after another space you type the mumboer ot the colour yonu

want vour line to have.

ik FT1L COMMAND

I vou need to rill a square or rectangmlar area of
the screen  (or the whole screen for that matter) with a
certain colonr, vyou can do that with the F1LL command. For
example,  =ay wven want to fill with green a square having
one  corner  in 7,7 and  the {dingnnally} opposite one in
20,20, Type:
-— 1P 7,7 20,20 5 2

and vou'll gFet it.
ON YOUR OWN

Try out the various commands we introduced. Make up
pictures with dots, lines, squares and rectangles, Try
moving te a higher resolution if your machine allows it.
Select only the even nurbered MUDE's for the moment, i.e.
the four-colour MODE's,
1f you get a
SYNTAX ERROR
at any time, it meens you either mis-spelled the command,

or yon did not leave the right spaces between the various
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numbers., Check with the examples above to make sure you're ;,l,": THE 16~COLOUR MODE l\_f
using the correct syntax. If you get an v;‘::
-~ .
OFF SCREEN .,,|‘_; In this mode you can display all 16 colours at the same
: g
error message, it means .you tried to place a dot or part - I._-’ time. The only limitation here is that on the same
Wy
of a line or fill outside the boundaries of the graphic ,‘,!‘..5 horizental 1line of dots you cannot have 16 dots one beside
area. ""li; the other in 16 different colours., Here's how the system
'|‘, ] “'
- works:
p || 1 ]
p | [ ]
When you feel confident enough with the various commands r’)l"_ﬁ Each horizontal row is divided into a number of segments,
: Y
come back to hear all about the 16-colour MODE, I ) each containing eight dots. Depending on the level of
Y .
~ | v resolution, there will be 9, 2¢ or 42 such segments, or
P T
_"“,I.—\? fields as we call them, on every horizontal row.
1 ®
»
‘| 5 Within each field only TWO different colours can be used
-
‘-! ) AT THE SAME TIME.
- |
- S
-l
-
-[ b
-3 These eight-dot fields act as we explained earlier for
- 2 two-colour graphics: each of the eigth bits of memory that
- ] correspond to the position of the dots in the field will
- A
- » be either a ©® or a 1, telling the video circuitry to
- ”
- display one or the other of the two colours allowed within
-
=3 that field.
— E WHAT colours though?
- b
: i) The answer is ANY TWO COLOURS chosen from the 16 available
-l ones.
=L
- B
-
- l—9
=lo
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i system of registers where you load
Tnstead of adopting & sys € 7 already set to that colour number.

g of the colours ou want to work with as in
rhe  numbers Y Mow you can place a first dot of any coelour anywhere you

hecolour mod in 16-colour wmode each field has its own . )
olour mode, : like on the screen (try it). You can also put dots of

b

vy 4
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two "registers" ind-pendent from those of any other field. 0y . ) .
different colours right above and below vyour first dot

S0 two bytes are reserved in memory for each eight- dot
(again, try it).

' o
L

field. 1In one of them, as we sai.l, each hit corresponds to
What you cannot do is place a dot of a third colour in any

one of the dots on the screem and tells the wvideo
field where apart from the background colour (first

Dot w
- -

circuitry whether to display the background (0) or

-
-
—

colour) a dot is displayed in the foreground colour

.1 el ]
-

foreground {1) colour.
(second colour).

-

The second byte is split into two four-bit segments,

| -
| 1
i Remember? With four bits you can represent numbers 0-15, ;
_ - Though admittedly restrictive, this system does go a long
j.e. sixteen numbers; these two halves of a byte are in r?

-

way towards giving <you truly high resolution graphics in

fact the "colour registers" for the field. What happens is

16 colours. We feel confident that you will soon find ways

-t
e

this:

-

to work around the necessary limitations of the system and

“r

one four-bit half of the byte holds the number of the

create brilliant 16-colour graphic pictures.
| background colour for that field, while the other half

s . 3
L N

e e e e e e — — —— — — — —

will hold the number for the foreground colour.

o

; Te practise in this mode you can apply all the commands
This time you are not required as for the L-colour modes .

<

that are wvalid in the four-colour mode. The only effect

s

..,, ..,
PP Y Ve e v YW Ny wp Ve by

] to choose the colours you want to use in any field
COLORG will have in 16-colour mode -is that the colour

beforehand by loading their numbers in the registers. The

number you load in the first register will determine the
selection in made dynamically as you place dots, lines and

colour of the background when selecting a 16~colour mode
squares on the screen.

s

for the first time with a MODE command. Changing any of

the regist includi th first o ile in 16-colour
modes, the background will be one solid colour (which cgisters neluding € re ne wh 6-colou

happens to be the colour contained in the .irst colour mode will have no effect on the picture on the screen.

-

|
|
|
i To start with, when you first select one of the 16-colour
|
|
|
|
|
)

: register of the U-colour mode)., That means that in each o
| . Ifad 3 ine is invisibl
| field one of the four-bit halves of the colour byte is _:. ot fails to appear or part of a line is invis e Oor
i :f a chunk is missing from an area you ordegad FILLed.
! .‘i_

-
i L
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remember that is due to the "field" system and not to a At this point there are still a great many features

Program error or a computer malfunction.

L U

of the DAL for you to discover.

1
=!

- >
evw 2
Have a go now, by selecting for example the low resolution bl N We feel that if you have followed this first part of
122
16-colour mode: N the manual right through trying out all the examples and
wr .
-—-sMQDE 1 vy practising on your own as we suggested, you should now be
then if your wmachine allows them practise with the W able to make sense and use of the more detailed and
- '
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1.
GENERAL DESCRIPTION

The DAI Personal Computer is designed to provide the maximum
capab_ility that can economiéally be provided to an individual. The design
is realised such that programs are loaded from a low cost audio cassette
or a floppy disc. The results of progra.fn execution are output to the user
via an antenna connector for PAL, SECAM or NTSC standard television
rec.eive r. The Graphical Sound Generation also outputs two tracks of
sep.arated sound for left and right stereo connections, and the sound

channel of the television,

The resources of the DAI Personal Computer are partitioned into four
segments; the Microc_ompi:ter Section, Programmable Graphical \i"id'eo
Section, the Sound Generator Section and the I/O Section. To opti_mié_e
usage of compnnents"..vithin the design, considei‘a_ble overlay of logi.c

usage exists within the system. Figure 1 is a logical block diagram of

the DAI Personal Computer.

The resident software is comprised of six major modules, Basic
Interpreter, Math Package, Screen Driver Module, Keyboard Scan +
Encode Routine, the Machine Language Utility and the General House-

keeping Module.

' The Basic Interpreter incorporates most of the features found in other

Personal Computers as well as special statements to control the video
graphics and sound generator and interface with the Machine Language
Utility as well as assist with generation and editing of source programs.
In order to obtain the minimum possible execution time the design of the
Basic System is such that it functions as a quasi-interpreter. When the
user types in his source program it is compressed and encoded into a
special "run-time" code so that the Execution Routine has the smallest

possible amount of work left to do.



The Math Package is broken into an Integer Math Module and a Floating

Point Math Module. The integer module performs only basic operations

~as +, -, multiply etc., while the Floating Foint Math Module provides

these plus transcendental functions.
Integer variables are calculated to nine digit resolution and floating point
variables to 6 digit resolution. The Math Package handles floating point
18 4o 18

numbers in the range - 10 , and zero. When the Scientific

Math option is inserted into its socket the Math Package automatically

‘uses it for calculations instead of the software calculation modules. -

‘The Screen Driver Module is ._responsii:ale for arranging the data in memory
to give a correct picture in all modes. It also handles the c’haﬁging of
s'creén colours, the drawing facilities (DOT, FILL, DRAW)} and other

By screen- -related fac111t1es

The Keyboard of the DAI Personal Computer is-a simple matnx of 56

. keys connected m an 8 x 7 matrix. The Keyboard ‘Scan + Encode Routme !

‘scans the keyboard at fixed time mtervals detects key depressions and

encodes a spemflc key according to a look-up table. Smce the keyboard
o.f the DAI Personal Computer has been constructed in this fashion it is
possible to provide DAI Personal Computers with other configurations and
codes, The keyboard driver software provides for a 3 key rollover ;

mechanism.

The Machine Language Utility is a complete set of keyboard and
subroi:tiﬁe callable functions that permit and assist the generation,
loading, de-bugging, and execution of machine language progra.ms -and
subroufines, _ The control subroutines and housekeeping éubrOutines of -
this module allow direct interface between BASIC programs and machine
language program and subroutines, An unlimited number of machine
language subroutines ma.y. be called by 2 BASIC program.

The General Housekeeping Module is a set of routines that are shared by
other modules, providing for instance, the control of memory bank
switching. This allows the 8080A microprocessor to operate with 72K

bytes of memory instead of the 64K normally.
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1.1

Summary of features

1.1.1
Microcomputer

8080A microprocessor running at ZMHz.

8K, 12K, 32K, 36K, 48K RAM memory configu.rations
24K PROM/ROM capability (software bank switched)
Memory mapped 1/0

AMD 9511 math chip support logic

Hardware random number generator

Stack overflow detect logic.

1.1.2
1/0 Devices
ASCII Keyboard
PAL/SECAM/NTSC/VIDEO TV connection via antenna input (celor and B/W)
Sound channel audio modulated on TV signal. . . .
Dual low cost Audio cassette input and output with stop/start control.
Stereo hi-fi output channels -
Left and Right game paddle inputs (6 controls)
Interface bus (DAI's DCE-BUS) to:
floppy disk controller
printer controller
standard interface cards (DAI's RWC familyj
IEEE bus adaptor
communication interconnections
control connection
prom programming
special interfaces
analog input and output
RS232 Interface
Programmable baud rates

Terminal or modem function



4’ ' '
1.1.3

Graphical Video
Character screen mode {66 characters x 24 lines normally 11,/22/44/66 l l

characters + 13 to 32 lines possible)

16 colors or grey scales .
Multiple resolution graphics modes (software selectable) . '
65 x 88 '

130 x 176
260 x 352 ' l

{Intermixed mode screens of lines of characters and graphics are possible).

True'square' grarphics. l l

1.1. 4

Graphical Sound
3 independently programmable frequencies .: l

1 programmable noise generator

smooth music

Amplitude and frequency software selectable l .

random frequencies )
enveloped sound Ry
vocal sound generator ‘ .
1.1.5 -
Resident Software ) ' l

Extended Highspeed B ASIC interpreter
Full floating point scientific math commands, ' '

Hardware scientific functions automatically used if math module present.

Graphical video commands

full graphic plotting )
arbitrary line specification ' I
arbitrary dot placement :
filling of arbitrary rectangles

Graphical sound commands ' l

predetermined volume envelope specification

individual specification of frequency l l
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individual specification of volume
individual specification of tremolo
individual specification of glissando

Machine Language Utility.

1.1.6 -
Compatible System Software
DAI Assembler

8080A Standard software support
FORTRAN Compiler support

MDS/Intellec non-disc software support.



1.1.7

Functional Block Diagram
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2.0
MICROCOMPUTER

2.1

Introduction

The DAI Personal Computer's processor section is designed around the '
8080A Micraproc.es sor, The design is based upon the popular and
erconomical high performance DCE microcomputer architecture. The
microcomputer section consists of the microprocessor and timing
circuitry; the ROM and Static RAM memory;.lnter‘rupt Control and
Interval Timer logic; and the Master RAM memory. The Master Ram
memory consists of a dynamic memory that is configurable from: 8K

bytes up to 48K bytes.

2.2
Memory Usage

‘The DAI Personal Computer's memory space is organised on the basis of

memory mapped input-output which allocates normal memory addresses
to all I/O operations alongside the RAM and ROM memory addresses that
are required for normal system operation. g

In the following descriptions the address space is described in terms of
hexadecimal numbers where the available range of 64 kilobytes is
represented by the address range 0000 to FFFF. Switched banks

represent a duplication of addresses.

0000 - QO03F INTERRUPT VECTOR

0040 CONTEROL OUTPUT IMAGE
0041 - 0061 - UTILITY WORK AREA

0062 - 0071 . UTILITY INTERRUPT VECTOR.
0077 - O'f)CF SCREEN VARIABLES

00D0 - OOFF MATH WORK AREA
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0100 - 02EB BASIC VARIABLES

02EC
TO - HEAP(STRINGS + ARRAYS)
TOP OF RAM <

PROGRAM (COMPILED BASIC)
SYMBOL TABLE
NOT USED RAM
| SCREEN DISPLAY
uC STACK

(VARIABLE BOUNDARIES)

F800 - FBFF

The following two byte variables are maintained by the system.

Addresses are stored on low order byte, high order byte (8080A)

Address (Hex) Variable

#29B 2 START OF HEAP

@#29D SIZE OF HEAP

g29F START OF PROGRAM BUFFER

g2A1 END PROGRAM BUFFER AND START-SYMBOL
' . TABLE

g2A3 END SYMBOL TABLE

g2As BOTTOM OF SCREEN RAM AREA

ClibPDF - wwv;}.fastio.com
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2.3

Timer and Interrupt Control

The DAI Personal Computer has 5 interval Timers programmable from
64 ws to 16 ms, 2 external interrupts and 2 serial I/O interrupts. These
are priority encoded with a masking system and allow an automatic or

polled interrupt system to be used,

2031

Interrupt Control

The 8 interrupt vector addresses provided by the 8080 are assigned the

Iollowlng functions:

Vector Address (Hex)

Allocated function

00 - - Timer 1
: 03. g ' Timer 2
10 . - External'ihterrupt
18 : i Timér 3
20 _ ) Receive buffer full
28 . Transmit buffer emﬁ;y
30 Timer 4 )
38 ' Timer 5/auxiliary interrupt

 The external interrupt is connected to a 51gnal which indicates that the

address range F000 to F7FF has been accessed, This condnlon normally
indicates a '"'stack overflow'' condition.

The auxiliary interrupt is connected to a page signal from the TV picture
logic. This provides a convenient 20 ms clock for timing purposes.

More cc'»mplex features of this part of the logic are beyond the scope of
this manual, and anyone needing such information should refer to the DAI
public.ation "DCE MICROCOMPUTER SYSTEMS DESIGNER'S HAND BOOK'",
The programming advice given on the TICC is valid also for Personal
Computer systems, The access to the keyboard is also via the same

logic, using the associated parallel input and output ports,
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2.4.1
Programmable RAM select Logic

2.4
Master RAM Memory

The Master RAM memory is divided into three separate memory banks, For each RAM configuration of the DAI Personal Computer it is necessary

called A, B,C., With one restriction each RAM memory may contain 4K or to define the address decoding. This is achieved using a single factory

16K dynamic¢ RAM chips or they may be left empty, This yields a total programmable ROM. These are supplied for each defined RAM

RAM availability from 8K to 48K bytes. configuration;
RAM configuration Banks B+C address Bank A
The addressing .of the dynamic RAM is controlled by a single PROM 8K 0000 - IFFF not used
programmed to correspond to the physically present RAM configuration. 12K 1000 - 2FFF _ 0000 - OFFF
The exchange of this chip and changing of a switch is the only operation, 32K ) . 0000 - 7FFF not used
other than replacement of RAM chips, that is necessafy to implement a 36K ) 1000 - 8FFF 0000 - OFFF -
; 48K 4000 - BFFF 0 - 3FFF

configuration change.
The RAM memory is seen by the program as a continuous block of MNo other aspect of the machine is altered by changes to the RAM

memory starting at (hex) address 0000 up to a maximum address which configuration.

for 48K is BFFF.
' 2.4.2

The first RAM bank, (if present) starts at address 0000 and is available Master RAM Configurations VS Graphical Capability

for program use only and may not contain display data. The remaining

two banks which must both be present are arranged for 16 bit (two-byte) Master RAM Graphical Display Required Available Notes

wide access by the display controller. Bank B contributes the low-order Goniigu.ration Resolution Ed?;:s SP;::?E Efro‘ﬁcﬁ:;:ce
bits, and bank C the high-order bits of the 16 bit word. For processor -
access even-address bytes are in bank B and odd-address bytes are in 8K 65x. 88 4 16 1. 3K 6. 5K
bank C, e.g. : if bank A is 4K and occupies addresses 0000 to OFFF then 130 x 176 4 16 5. 8K 2.2K
address 1000 is in bank B, address 1001 is in bank C etc, to the end of
the Master RAM., 12K 65x 88 4 16 1. 5K 10. 5K
B C A 130 x 176 4 16 5. 8K 6. 2K
32K 65x 88 4 16 1. 5K 30. 5K
I 130x 176 4 16 5. 8K 26. 2K
260 x 352 4 16 22, 8K 9. 2K
36K 65x 88 4 16 1. 5K 34K
130 x 176 4 16 5. 8K 30K
260x352 4 16  22.8K 13K
240 x 528 4 16 32K 4K
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48K 65x 88 4 16 1.5K ~ 46. 0K
130x 176 4 16 5. 8K 42. 0K
260 x 352 4 16 22.8K = 25.0K
240x 528 4 16 32 K 16, 0K non-square

The above are examples of the RAM requirement for possible all-
graphics screen configurations, Actual usage will be affected by the

screen driver package used.

2.5
ROM and Static RAM Memory

The system software resides in mask programmed ROM'S starting at
address CO00 and extending to EFFF. Addresses C000 through DFFF
are continuous program space while addresses E000 through EFFF have
four switchable BANKS of program space. Total program ROM space is
therefore 24K bytes. In the address range F800 to FBFF a bank of static
RAM is included for use by the 8080A stack, and for a vector of jump

instructions that allow the emulation of an MDS system.
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2.5.1
Simplified memory map (48K RAM P. C. ).

ggoyg
#29B ADDRESS OF START OF HEAP
g29D SIZE OF HEAP
@g29F ADDRESS OF START OF TEXT BUFFER
@#2A1 ADDRESS OF START OF SYMBOL TABLE
(END OF TEXT B.) .
¢2A3 ADDRESS OF END OF SYMBOL TABLE
@2A5 ADDRESS OF BOTTOM OF SCREEN RAM
HEAD L AREA.
: @400
B350 (MODE ¢ TEXT ONLY FOR 48K RAM, 735¢
FOR 32K RAM) SEE ADDRESS ON ¢245 FOR
TEXT GRAPHIC MODES SEE 2.4, 2
VIDEO : :
RAM
BFFF (FOR 48K RAM, 7FFF FOR 32K RAM,
IFFF FOR 8K ) SEE 2.4.1
ROM gg.‘;f’r NON-SWITCHED ROM
ROM 1 E@§¥ | 4 SWITCHABLE BANKS OF ROM
J ' EFFFJ/
Fygg
STACK - FSW} SYSTEM STACK
F8FF
+
1/0 :
F iy 1/0 DEVICES MEMORY MAP
FFFF
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3.0
PROGRAMMABLE GRAPHICS GENERATOR

3.1

Introduction

The programmable video graphics + character system makes use of a
scheme of variable length data to give efficient use of memory when

creating pictures.

A few definitions are necessary before further examination of the scheme,

A "Scan" is:
One traverse of the screen by the electron beam drawing the picture.

(there are 625 in a European television picture).

A "Line'" is:

A number of scans all of which are controlled by the same information in

the RAM.

A "Mode" is:

One of the different ways information may be displayed on the screen.
For instance, in "character mode' bytes in memory are shown as
characters on the screen, in "4 colour graphics' mode, .bytes describe

the colour of blobs on the screen,

A "Blob" is:
The smallest area on the screen whose color can be set (The physical

size of a blob is different in different screen modes).

A "Field" is:
A set of 8 blobs whose colour is controlled by a pair of bytes from

memory.
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The picture is defined by a number of lines, one after another down the
screen, "Each line is independent of all others and may be in any of the
possible modes,

At the start of each line two bytes are taken from memory which define
the mode for that line, and may update the colour RAM two bytes. These
are called respectively the Control and Colour Control bytes. The rest
of each line is colour or character information, and the number of bytes
used for it is a characteristic of the particular mode. (see example
programs). .

The screen can operate at a number of different definitions horizontally
(e.g. blobs/scan). In the highest definition graphics mode there are
352 visible blobs across the gscreen. The two 1owér definitions have
respectively 1/2 and 1'/4 of this number. There are about 520 scans
visibie on a "625 line! television, and the screen hardware can only
draw {at minimum) 2 scans per line, due to the interlacing. This gives
a maximum dgﬁnition of ZQO by 352 which is close to the 3:4 ratio of the
screen sides, Thus circles come out round ! . :

Characters are fitted onto this grid by using 8 columns of blobs per
character, the dot positions being defined for each character by a ROM,
This allows 44 characters per line maximum (or 22/11 iﬁ lower

definition modes).

-~y A fourth horizontal definition provides for a '"high density" character

mode with 66 characters/line.

A total of 16 different colours, including white and black can be displayed
by the system. Whenever a 4 bit code is used to describe a colour, it
selects lfrom this range of possibilities. In some modes (characters +
or four colour graphics) a set of 4 of these colours (not necessarily
distinct) are loaded into & set of "colour registers'. Any 2 bit code
describing a colour selects an entry from these registers.

Vertical definition is s'ét by a 4 bit field in the control byte. In graphics
modes this simply allows repetition of the information to fill any even

number at scans from 2 to 32. In character mode it defines the number

. of scans occupied by each line of characters; thus the vertical spacing

on the screen can be.changed to allow anything between an 8 x 7 (the

sensible minimum) and 8 x 16 character matrix, giving between 35and



16. . l | l . 17,

The line repeat count controls the number of horizontal raster scans for

Arrangement of information in memory l l which the same data will be displayed. Since interlace of the TV scan is
C ignored a minimum of two raster scans correspond to a line repeat count

15 lines of characters on the screen. Line Repeat Count

The first byte of information for the screen is located at the top of an 8K .
of zero. Thereafter, each additional repeat adds two scans to the line.

or 32K block of memory. Successive bytes follow at descending addresses, ]
' | The maximum programmable depth of any horizontal display segment is

The screen takes memory and displays a picture on the screen accordingly

until the whole screen has been filled. It then starts again at the first thus 32 scans. . (European TV sets will shcw approximately 520 scans

byte. ) ' l

3.2 . Resolution Control

total for a full picture).

Screen Data Format o ) The resolution control bits allow selegtion of one of four different
l ' horizontal definitions for display of data on the TV screen for each

At the beginning of the data for each line, two bytes of data represent the individual line.

lines control word. The control word defines the raster scan depth of 7 Code (Bit 5, Bit 4) ; pefﬂi_gg_(piﬁels’_ per screen width)
the line, the horizontal graphical resolution of the line and selects the ' l 00 e 88 (Low. definition graphics) )

display mode of that particular line. Subsequent to this control word a e . o1 176 (Medium .d.efinition graphics)
number of data words are stored that represent the colour of pixels,or ..] i | -10 } ) 352 (High definition graphics) .
definition and colour of characters according to the selected display mode. lif l 11 528 (Text with 66 characters per line)

{ Screendriver uses 60 charabt_ers for text).

3.2.1 : . . (Could be used for a very high definition
. : . ) graphics mode).
Control Word Format : )

Mode Control

- : I ‘The mode control bits determine how data will be used to generate the
High Address Byte (Mode byte) | . .
picture for that particular segment,

Code Display mode
Bits 7,6 5)4 3I2|1l0 ) . - 6 -
I_ L line Repeat Count l ' : (Bit 7, Bit 6)
Resolution Control .- 00 Four colour graphics
Display Mode Control . 0l Four colour characters
l 10 Sixteen colour graphics
‘ 11 Sixteen colour characters

i
|
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3.2.1.2
Low Address Byte (Colour type)

The Low Address control byte is used to store colours into a set of 4

""colour registers' for the four colour mode. Any one of the four colours

in the registers can be changed at the beginning of any line of display data.

Only the colours in these registers can be displayed in any 4 colour mode.

The four colours are freely selectable from the sixteen colours defined

in Colour Select Table.

Bits 7 6 5,4 3,2,1,0
Selection of one of =
sixteen colours,
Select one of four
colour registers to update.

If unset, forces 'unit colour mode'" (see 3.2.2.4)

Set to enable colour change.
If unset, bits 0 to 5 are ignored.

Code Code

0 Black

1 Dark blue

2 Purple Red

3 Red

4 Purple Brown
5 Emerand Green
6 Kakhi Brown
7 Mustard Brown
8 Grey

9 Middle Blue

10 Orange

11 Pink

12 Light Blue

13 Light Green

14 Light Yellow
15 White
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3.2,2
Data Mode

3.2.2.1
Four Colour Mode

In this mode only two bits of data are required to define the colour of a
pixel. These data bits are obtained in parallel from the upper and lower
bytes of each data word using the high order bits first,

The 2 bytes in a field are considered as 8 pairs of bits. Each pair sets

the colour for one sport.

HIGH

ADDRESSI B7 Bo | &l - -
BYTE pairs of bits used
) ‘ to address colour

RAM.

LOW . )

ADDREsS] B7 ' Bo| Ao

BYTE

: t
l!eftmost spot - Rightmost spot

The 2 bits for each spot select one of the four colours which have been
loaded into the colour RAM by previous Colour Control bytes. So on any
line 4 colours are available. On the next line any one of these may be

changed for another, and so on.

3.2,2.2
Sixteen Colour Mode

This graphics mode is designed-to allow multi-colour high definition
pictures in half the memory requirement of other systems.
The basic organization is that the low address byte selects two of the
sixteen possible colours.

Bits 0 - 3 "Background" colour,

Bits 4 - 7 "' Foreground' colour.
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The high address byte than defines by each successive bit whether a
colour blob should be foreground or background,

NB

The two bytes in the field serve different purposes, one being used to
define two available colours for use. in the field, and the other to choose

one of these for each spot.

HIGH
ADDRESS B7 BO
BYTE .
leftrmost 1 0 rightmost
blob /bit bit \ ' blob
LOW
ADDRESS B7 ' BO .
BYTE m .
"Foreground ""Background
colour™ colour"

The bit for each spot can select either tﬁe Y"foreground' or the "back-
ground" colour, However, what these colours are is totally independent
of the preceding or following fields. So any line may use any and all of
the total 16 colours. The contents of the colour RAM are irrelevant in

this mode.

One additional feature is added to eliminate restrictions of the scheme.
After each eight bit field of colour the background is extended into a new
area, even if a new background colour is specified, until the new
foreground is first used. It is therefore possible to create a required

picture by suitable combination of foreground and background,

3.2,2.3
Character Mode

In this mode, characters are generated using a character generator ROM
in conjunction with the four colour registers or using any 2 colours for

each in the 16 colour character mode.
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The usual character matrix is 6 x 9 bits out of a possible 8 x 16.
Therefore the line repeat count should be at least eleven, to guarantee

full character display plus line spacing.

Four colour characters are produced on the screen in a way similar to
the four colour graphics mode, but with the character ASCIV data
replacing the high address data byte used for four colours, The result

is that characters are displayed using colours from the four colour
registers, The data from the character generator ROM control the lower

address bit_ and bits from the low-address byte c"letermi.ne the other.

‘This allows characters on a single horizontal display segment t'o'be_ in

one of two colour conﬁbinatior_xs of characfer/background, or even With a
vertical striped pattern controlled by the low address byte. :
However, note that as compared with four colour mode_.'

information (but not the low-address .byte)-is subject.to a one character .
position delay before .aﬁpearing on the screen, .

In character mode the height of the characters is a set number of

-horizontal scans. The character width is determined by the definition

selection in the control byte, A definition of 352 yields 44 characters per
line, 528 hields the normal 66 characters per line. Other definitions are
possible and they yield wide characters, ﬁsefu]. as large capitals in
applica;ntions such as the power-on message. However, this feature is

not supported by the resident BASIC.

Special characters:

CR Terminates a line of characters and positions the cursor at the
first position of next line. If necessary, the screen is ''rolled
up' to make room.

FF Fills the character area with spaces and positions the cursor at
the start of the tope line on the screen.

BS If the current line has some characters on it, then the cursor is
moved back to the previous position and the character there is

replaced by a space.
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A line of characters on the screen can be extended up to 4 screen
widths., Continuations are indented a few characters, and a letter "C"
is displayed in the first position of these lines,

Wh.en a third continuation line is full any character except CR, FF and
BS is ignored, .

Attempts to backspace past the beginning of the line are ignored.

If the screen is in "all graphic mode' and character output is necessary
then a mode change will be to an appropriate mode including a character
area, First the éorresponding "split" mode will be tried e.g. if thé
screen is in mode 1, then mode 1A. If in mode 1 a program claims all
free memory (e. g. by using "CLEAR") then mode 1A, which requires
more memory than mode 1, will not be possible and the default is to
mode 0. In this case the program is deleted by an automatic "NEW"

command,

W
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CHANGING LINE BACKGROUND OR LETTERS COLOR ON ONE LINE

Line 1 Control byte is located at address XFEF and line 1 Color Control
byte address at XFEE (X being 1 for 8K machine, 7 for 32K machine, B
for 48K machine).  The first character byte of line 1 is located at line 1 !
Control byte address minus 2, and the character Colour Control Byte

at line 1 Control byte address minus 3. Each of the 66 positions of time
screen is located at line Control byte - {2 3 posiﬁoﬁ of character on the
line) for the character and at line Colour Control byte - (23 position of
character .cm the line) for the Colour Control byte of the character,
Remember that there are 66 character positions on the screen but that
the first and last three characters are kept blank for the margins,
Therefore the Control byte for the next line is located at Control byte

of previous line (i. e. XFEF) less 134 bytes (#=86. So if the Control
byte of line 1 is a BFEF, the Control byte of line 2 will be at 4 BFEF -

H= 86 =4F BF 69,

I I R | 1
— e

(Character 66 may not be

Control first
2 ' fully transmitted by
character :
hardware)
Examples:
Control Byte Line 1 = BFEF
Control Byte Line 5 #BFEF - (4= 86%5) =¥ BDD7
Colour Control byte Line 5 =34 BDD6
Character N° 6 on Line 54 BDD7 - 632 = =BDCC
Colour Character 6 of Line 5 =4#=BDCB

{see VIDEO RAM TABLE and examples 1 and 2)

Use the POKE in your program for changing line background, letter
colour, or letter, and Utility 3 for checking the location you intend to
POKE (when you return to BASIC the colour changes you made in Utility
mode are erased if you enter MODE 1, RETURN, MODE 0.
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Exanrle

"COLORT 88 5 16
POKE #BRZD #0A
’ colour 18 on line 120

FOKEH#BRZD . #C3 Will chanse backsrcound from 8§ to 2D

The locations from ;xssa to #x35F and ﬂxFFa to #uFFF
= 1 FOR 8K RAM: =« = 2 FOR 12K, x = 7 FOR Z2%., = = E FOR 42k
control the screen backaround and forearcund colours

Examrle
COLORT 6 15 V¥ 8

90 @0 BS 3IF 06 80 A7 3F 60 68 9F IF 08 60 50 IF

0O G8 B2 36 00 00 AV 34 00 B8 IF 36 89 66 28 &
YPOKERTISH, #9201 POKE#TFFA, #20: POKE#TISE,, #30: FOKERYFFE. 450
i wWill 328 the screen black and the letters black

aumbars 98 and 89 can be rerlaced by any # number
, #20 to #PF and HSO to # 27
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Chanzins colour of backarcund and text

Examrle |

Mole

5}

REM ZTART AT #BEEZ
COLORT 3 8 5 15

FEM VOU FIND IH

- FPOKE

FOR

POKE
FORE
FOKE

FOKE

FORE
FOKE
FLIE
FOKE
GOTO

© Examrle 2

16

28

5
38
48
S8

&

v
&8
28
33
935

BEBEEZ . #CF : REH
#EC44, BOF : REM
HEEZS . #LE:REN
#BESEZ, #DERENM
BESRE . $0F 1 REM
BEZT0, #DSIREM
BES14, #0602 REN
#ETEE. #0F: REN
HEGDZ, #CEIREN
hE4FE, LS REM

e

EX=HFF

- COLORT 3 B D &
REM START AT #EBEEZ for 48K

BH=HEFEF
FOR @%=1 TO 23
DH=B%-3 _
FOR C4=0 TO &5
FOKE D%,E%

Co=DX-2i HERT

EX=EX-#851HEXT
E*x= THOT EX IRHD #FF
GOTO 38

for 48K, #7EEZ for JZK. $2ESZ far

FOR AN=1 TO ZIIPRINT A% IFOR

LINE
LINHE
LIME
LIHE
LIME
LIMNE
LIMHE
LIMHE
LIHE
LINE
LIHE

E= C.B TO 4@, &3

t - 2 TEXT COLOUR
3 = 7 TEXT COLCOUR
5- 3
1g fng tantd
11 -12 i
12 -14 (no taxtd
13- )
16
17 -18 <no textr
12 -Z1
22

-Z4

#7EEZ for 32K,

P .

b

FREINT "+"3iHE)
B BACKGROUHD
8 BACKERILHE

-

[

EACACACHLA A hon

#ZEEZ for 12K,

BIEEZ

-
o]
Tun]

nda~nn<n¢ncnunLna4CﬂGD-
i

"1}
m
-t
-
3

Pt bt Pt gt Rk e

-

HIEEZ for &
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Start Address of
Line (in Hex)

XFEF
XF69
XEE3
XE5D

© XDD7
XD51
XCCB
XC45
XBBF
XB39
XAB3
XA2ZD
X9A7
X921
X89B
X815
X78F
X709
X683
X5FD
X577
X4F1
X46B
X3E5

Line Colour Control
byte Address (in Hex)

XFEE
XF68
XEE2
XE5C
XDDé6
XDs@
XCcc4
XC44
XBBE
XB38
XAB2
XA2C
X9A6
X920
X89A
X814
X78E
X798
X682
X5FC
X576
X4Fg
X46A
X3E4

X =1FOR 8K MACHINE, X =2 FOR 12K, X =7 FOR 32K, X = B FOR

ClibPDF - Wwv;}.fastio.com

48K

27,

3.2.2.4

Unit colour mode
ot coour moce

‘This mode is available for space saving during uniform scans of the

pictufe. A horizontal band of constant colour (or repeated pattern) can be
drawn using only one control word and one data word. The data for this

mode should be in high speed format.

Using this mode a full screen of data need be no more than 40 bytes of ram,

3.3

Video Interface

The television interface is realized such that a separate adapftor module
plugs into the fundamental logic to realize normal Black and White
interface, stﬁndard colour modules of PAL, SECAM or NTSC and video
monitors}. Other video interfaces are easily realizable by constrﬁction of
an adaptof that plug'_s'into the video interface connector of the DAI

personal computer,
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4.0

PROGRAMMABLE GRAPHICAL SOUND GENERATOR l .

i
i

4.1 _ :

Introduction

The sound generator of the DAI Personal Computer has considerable

flexibility because every frequency is generated by digital oscillators that
yield precise results. Additional random noise generation and digital l l

volume controls complete the system,

4,2

Programmable Oscillators

The Programmable Graphical Sound Generator is realised via three
independent programmable oscillators and a ;‘andbm noise generator.
Each oscillator is connected as an I/O device to the microprocessor and
is programmable to any frequency within the range 30 HZ to IMHZ,
Obviously the higher frequencies are not interesting for audio work but

since the three oscillators are added together before modulation of the

audio channel of the TV interesting effects can be obtained by beating

together various possibilities. -

paddle interfaces.

4.2.1
Frequency Selection ' l

The programmable oscillators are used for sound generation and game l l

In order to program a frequency into one of the channels a 16 bit number .
must be sent to one of the following addresses: l l
Oscillator Channel Device Address
1 FC00 or F001 .
2 FCO02 or F003 l l
3 FC04 or F0O05 '
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Prior to sending a frequency to a channel, address FC@6 must be loaded

with the following 8-bit data words:

1 36 Hex
2 76 Hex
3. B6 Hex

The 16 bit frequency data is sent as two 8-bit transfers to the specified

address sending least significant byte first,

4.2,2

Volume Control

The amplitude of the oscillator output as well as that of t'h'e_.; noise
generator is digitally controllable by writing a control word to the address

specified in I/O device allocation section.

4.3

Random Noise

A noise generator circuit is included within the sound generation circuitry.
The purpose of this device is to simulate as near as possible white noise
for the purpose of complex sound generation and to provide a time random
sequence for random number generation. Random events generated by
this circuit provide the basis for information input on an 1/O port to

generate a true random number,

4. 4
Frequency Mixing

All sound channels as well as the output of the noise generator are added
together before modulation of the audio channel, Channels 1 and 2 and
2 and 3 are added together for left and right stereo output. For the

stereo configuration noise is inserted in Channels 1 and 3,
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4.5

Frequency Calculator Formula

To output a frequency of nHz from a given oscillator, program it with an
integer equal to 2 x 106 divided by n, A special BASIC function (FREQ.)

performs this calculation when required.

5.0
INPUT-OUTPUT SECTION

5.1

Introduction

All input-output of the DAI Personal Computer is arranged on a memory
mapped basis. 1/0 is thus directly accessible to BASIC programs,
however care is necessary to avoid conflict with the BASIC interpreter

activity when using POKE commands,
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5.2,
Game Paddle Interface

The Personal Computer is equipped with circuitry required to connect
two game paddles as input devices. Each paddle contains three variable
resistors whose positions are read as values and one on-off event (single

contact switch},

The position of any paddle resistor is found by putting its binary address
onto the 3 bits in port FD06., Then channel 0 of the sound generator is
put into 2 mode such that it operates as a counter. The read of the
positions is triggered by reading location FDOl. The value is read out

and mapped onto an 8 bit range for a result.

DIN PLUG CONNECTIONS FOR DAI PERSONAL COMPUTER

(6 PINS DIN PLUG 240° VIEWED FROM INSIDE OF THE PLUG OR
TO THE COMPUTER PLUG)

PADDLE INTERFACE (200KN)

POT 2
POT EVENT

v
SVOLTS . POT |
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5.3

Audio Cassette Interface

The Personal Computer of DAI contains the entire logic and interface
circuits needed to connect a low cost audio cassette for the input and
output of data and programs.

The Personal Computer input from the cassette should be made via the
crystal ear phone outlet or the external speaker outlet. In these cassettes
that have no such outputs simply connect the speaker wires to the Personal

Computer input.

DIN PLUG CONNECTIONS FOR DAI PERSONAL COMPUTER

(6 PINS DIN PLUG 240° VIEWED FROM INSIDE OF THE PLUG OR
TO THE COMPUTER PLUG)

CASSETTE RECORDER INTERFACE

—

MOTOR CONTROL [ E
& NOT CONNECTED
. o
OUTPUT P. INPUT TO PC FROM
TO CASSETTE CASSETTE
H{MICRO CASS PLUG (EARPHONE CASS PLUG)
GROUND GROUND
(TO MIC PLUG) (TO EAR PLUG)

5.4
Stereo Output

The DAI Personal Computer Graphical sound Generator is connectable to
the left and right channels of a stereo set. Channels 0 and 1 and channels

2 and 3 are summed to make the left and right channel respectively.

t B
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RIGHT AUDIO

STEREQ AUDIO OUTPUT

LEFT AUDIO

GROUND
5.5
Scientific Math Peripheral

As an option for high speed calculations the logic of the DAI Personal
Computer supports the Scientific Math Chip of Advanced Micro Devices
(9511).

The device is addressed at locations FBO0O (data) and FB02 (command and
status). The "PAUSE'" signal is correctly used to make the CPU wait for
data., Note that the SHLD and LHLD instructions are not usable with this

device for double byte transfers.
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ASCII Keyboard

34,

The ASCII keyboard is scanned as a matrix of switches. Encoding,

debouncing and roll-over are realized via a software routine,

5.6.1

Keyboard Layout

A 1 #1111 1 T
% L2353 Ja]ls el 7fs bolo ] |- [F45™=)
L ~
g fwleElr]T]lYlUu]l1l o |P |~ RETUR
- ; 1 khar
trl] A s D]lF G |lH{}{J K |L T C Cd:l rept
?
SHIFT [z | X {c |V BN M|, . / SHIFT

The keys are assigned to rows and columns.

01 2 3 4 5 6
re-
oflols [ lufr|x |4
1] 1.]9 | a1 Y *
-
rows 2|2 B |J z
Output s s e xls ||
lines
(FFo7) 4 |4 |, LT |AA]|Tab
Epace
s s |- |E | M|u PPt
6 16 . F N | V [reptbrak
717 1/ 1o | o |w |®* knis
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5.6.2
Keyboard Scan Logic

The Personal Computer contains a software keyboard scan and encoder.
This can be used by other programs which may use the standard key
encoding tables, or supply their own,

All keys are scanned periodically, and action is taken when a key is
noticed to have been newly pressed. Alternatively, if the repeat key is
pressed, then periodically all currently pressed down keys are acted on,

The repeat speed is fixed,

The actual code for the key is obtained from a table., The "shift' system
selects which of two possible tables to use, By setting a flag byte the
keyboard handler can be made to scan only for the "BREAK" key which

obviously takes less time.

On initialisation the alphabetic keys (A - Z) give capital letters if
unshifted, and small when shifted. Pressing the "CTRL'" key inverts this
arrangement to give a "type-writer-like" effect. Successive uses invert

each time,

The standard codes returned by each key: see decimal/characters table
end of this book,
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' 5.7.1 s !
l DCE-BUS Finout
5.7 )
DCE-BUS ’ SIGNAL DESCRIPTION pin on pin on
' . NAME real-world personal
—_— . card comp. card.
The DAI Personal Computer provides the possibility of external connection POBO General Interface PORT 0 Bit 0 24 16
by flat cable o.f.a. DCE standard bus. The provided logic drives the bus aE POBI1 A evte ;SUS Bit 1 26 14
exactly as a standard DCE Processor with the same addressing and l ' P0OB2 Bit 2 A2
characteristics including reset and interrupt lines. 3 The DCE bus can ; POB3 Bit3 28 18
be connected directly to external equipment. PO B4r_.-'. Bit 4 29 9
Included in the Personal Computer are routines to communicate with DAI I ] . PO 335 Bit 5 27 }l
Real-World-Cards, Note that the interface to these routines is different o POB6 Bit 6 25 13
from that in some other DAI software. _ : POB7 Bit 7 23 -..__‘LSH
Example routines follow in 6.2, 15 third pagé. Note that the internal l ' P1B0 General Interface PORT 1 Bit 0 12 . I3Q
logic of the routine is subject to changes. Only the interface is guaran- . P1B] \l Bit 1 10 @
teed, R i pipz | °© Ato. SeLEcT Bit 2~
o . : ' l P1B3 Bit 3 25
EXAMPLE OF ROUTINE TO DRIVE A PARALLEL PRINTER THROUGH _ PIB4 O , Bit 4 9 24
DCE-BUS | P1B5 | INTERMAL Cang Bit 5 11 23
‘ ?":I P1B6 if ARGAESS I 6 Bit6 13 22
10 CLEAR 1000 : REM MUST BE SET FOR YOUR PROGRAM : P1B7 J Bit 7 15 21
: - TS BAPRRG
20 DIM PRI (10) ' P2B0 ““General Interface PORT 2 Bit 0 18 26
30 INPUT "TYPE J IF YOU WANT A PRINT'" ; A$ : PRINT l l P2B1 g i TE Bit 1 17 27
40 IF A$< > "J'" GOTO 100 ' P2B2 g an Bit 2 16 28
50 FOR X = #7400 TO 419 P2 B3 Bit3 14 29
55 READ C l‘ l P2B4 Bit 4 19 20
60 POKE X,C P2B5 Bit5 20 19
65 NEXT X | P2B6 Bit 6 21 18
70 POKE % FE@3,4k AC . ' ~P2B7 Bit 7 22 17
75 POKE 4= 2DD, 4 C3 l 'EXINTR+ External Interrupt 4 6
80 "POKE it 2DE, = ¢¢ CINT+ Parallel input Bit 7(aux. interrupt) 3 5
85 POKEJE2DF, e 4 o l l EXRESET External Reset (Ground for Reset) 5 -7
90 DATA 229,213,197,17,2, 254 6;16,33,1,254 ' +12V +12V DG. 2 2
95 DATA 119,43,54,0,54,1,26,160,194,11,4,193,209,225,201 +5V +5V DC 1 4
100 PRINT CHR §$ (12) l -5V -5V DC 6 3
110 IF A$ <> "J" GOTO 200 INTR INTERRUPT PIN 14 OF CPU 8080 - 33
# 120 IF A% = "J" THEN POKE #=131,3 : REM OUTPUT T® DCE-BUS INT+ - 34
ONLY ‘ . NOT CONNECTED o - 8
~ ClibPDF - www.fastio.com | ” .
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PERSONAL COMPUTER RS-232 CONNECTOR:

* 4 4 8 s & % = % = =
L T \

25 . \FEMALE CONNECTOR o

(CUTSIDE VIEW) 3
A
:_:l

PIN FUNCTION

1 GND F

2 SERIAL OUT OUTPUT DATA FROM P, C.

3 SERIAL IN INPUT DATA TO P, C. L.

4 DATA TERMINAL RDY INPUT READY HIGH (5V), NOT !

READY LOW (gV) e

> HIZV ¥ Note: This connector is wired as fo

6 +12V % a terminal and signals to pins 2 am'l wf

7 GND 3 may have to be swapped if it is to i

send data to a terminal/printer,

8 +12V % !

3 N.C. l I
5

# 12V THROUGH 2204.1/4W. I i '

5.8 . . 5
RS232 Interface '*g :

The FPersonal Computer has an RS232 compatible interface giving a serial l

input line, serial output line and a status line to halt output (DTR). These

are available on a CCITT standard connector at the rear of the machine,

S

The DTR signal allows synchronisation of the output with a printer, If .
unused, then output will be unimpeded, l
Interrupts to locations 20 and 28 can be set up for receive and transmit !
ready. The BASIC interpreter however uses the locations for .other .

purposes,
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5.9
1/0O Device Address (Allocation Reference)

5.9.1

.~ Master Control Device Address (Hex)

F900 - F9FF Spare
FAQ0 - FAFF Spare
FB00/1 Data Scientific Math Chip
FBOZ/3 Command
FC00/1 Channel 0
FCO02/3 Channel 1
Graphical Sound
 FC04/5 Channel 2 Generator
FC06/7 : Command
- FDXX See 5.8.2
FE00/1/2 1/0 ports 0/1/2 DCE-BUS
FE03 Command port
FFXX See 5.9.3
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5.9.2 .
ADDRESS NOTE IN/OUT BIT ALLOCATION
Discrete I/O Device Address (Hex) ‘ |
.
N FD06 3 ouT 0 Cassette data out
ADDRESS NOTES IN/OUT BIT ALLOCATION E 0
it 1 Paddle channel select
FDO0O 1 ~IN o - Ilj' 2 code
1 -
i 3 Paddle enable bit
~._ __ 2 Page Signal .
T 4 Cassette motor 1
. 3™y Serial output ready y . control (0 = run)
4  Raght paddle button 5 Cassette motor 2
(1 = closed) control (0 = run)
5  Left paadle button ' ! l 6,7 ROM bank switch
(1 = closed) .
6 Random data :
; Notes:
7 Cassette input I . .
IL 1 User may read from or write to any of these addresses at will. No
'- harm can result,
FDO1 3 IN Single pulse used to trigger £ . . .
) g 2 Reading from these locations does nothing,
paddle timer circuit. . . X A e Ly
L Writing to them will modify the appropriate volume settings, but if the
1
: BASIC system accesses the channel the effect may be lost, as it has an
FD04 2 ouT 0 . X
. _ internal memory of its own last set value,
Volume, oscillator l . ' 3 These locations should not be written into.
2  Channel'1 P -
3 3
4 B
5 Volume, oscillator i
6 Channel 2
7 l
L
]
FDO5 2 ouT 0 Il
|
1 Volume, oscillator ' .
2 Channel 3
3 T
4 :
5 Volume, random f
noise "
6 v
7 !
Cont..... | .
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5.9.3 8/88 1200 " "
Serial 1/0, timer & interrupt control 10/90 2400 v "

' / l 20/A0 4800 " "
The detail given here is sufficient to allow use of the serial I/0, All \ ' 40/CO 9600 "

these facilities are given by one LSI component, and the BASIC interpreter

uses many of the facilities itself. So care must be taken not to disturb ' I l Underlined is usual one to use,
the normal running of the system, A Other combinations not useful
| FFO06 3 Serial output
ADDRESS NOTE FUNCTION 'H l Write byte to this location to send it on RS232
! ) output, Use only when address FF@3 bit 4 HIGH
FFo00 . 1 Serial input buffer FFOT 4 Keyboard output port
’ Contains the last character received on the l I . Data output to scan keyboard. Not useful to
RS232 interface. e ' user.
FFol 1 Keyboard input port ) FFo8 2 Interrupt Mask register
Bottorn 7 bits are data input from the keyboard. ' l FFO09 '
Bit 7 is the IN7 line from the DCE-BUS and is FFOA
: attached to the page blanking signal for the TV, Y FFOB 2 Timer addresses
FFo2 2 Interrupt address register ' ! ' FFOC
FFO03 1 Status register FF0D

Bit allocations:

7,6,5 Not useful '; 3 l Notes:

4 Transmit buffer empty 1 May b .
e read but not written to by user

Set if R5232 output ready to accept y v

another character, ; 2 Should not be accessed by user
3 Receive buffer loaded l l 3 May be written but not read by user

Set if a character has been received 4 May not be read, writing is harmless and useless ! System kevboard
2 Ove?““‘ . scanner will overwrite user data.

Set if a character has been received but

not taken by the CPU,

1 Frame error
Set by a "BREAK" on R5232 input

FFro4 2 Command register l‘; l
!

FFO05 3 RS232 Communications rate register
Send (Hex) for !
1/81 110 baud  2/1 stop bits l l
2/82 150 " " :
4/84 300 " "

l‘ '
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6.0
RESIDENT SYSTEM SOFTWARE

6.1

Introduction

The resident software is comprised of major modules, Basic Interpreter,
the Machine Language Utility;, and the General Housekeeping Module,
Under normal system operation they work together to allow use of BASIC
programs from cassette. For machine code programs major functions

available as subroutines.

CIibF_'DF - www.fastio.com
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6.2

Resident DAI BASIC

6.2.1

Alphabetic Index of DAI BASIC Statements

6.2.1.1

BASIC Commands

CHECK

CLEAR

COLORG
COLORT
CONT
CURSOR
DATA
DIM
DOT
DRAW
EDIT
END
ENVELOPE
FILL

'FOR...NEXT

GOSUB 6
GOTO
IF...GOTO
IF...THEN
IMP

INPUT

LET

LIST

LOAD

R TS S S

6.2,9.1
6.2.11.1
6.2.12.2

6.2.12.3.

62.10.1

6.2.12.9

.2.8.1
L2011, 2
J2.12.4
J2.12.4
2.5.1
2.6.1
.2.13.3
2.12. 4
2.6.2
2.6.3
2.6.4
2.6.5
2.6, 6
2.2

.2.7.3
L2, 11,4
2.5.3
.2.9.2

LOADA
MODE

‘NEW

NEXT
NOISE
ON...GOSUB

“ON...GOTO

ouT
POKE

 PRINT

READ
RAM
RESTORE
RETURN
RUN
SAVE
SAVEA
SOUND
STOP
TALK
TROFF
TRON
WAIT
UT

L O O N N - - - e - R e R R = R-ATRE - M - LI - N - LN - N -

NN NN NN NN

[3¢]

2
2
.2

2
2
2

.2

2
2
2

[3*]

PR

9.3
12,1

6.2

.6.7
6.8
7.3
.76
8.4
. 8.5
.10.2
.8.6
. 6.9
.5.5
.9.4
9.5
.13.2
.6.10
.13.5
7.4
7.5
L6.11
7.7

5.4 .

|
;
;

|



46‘ ' ' | 4?‘

6.2.1.2 i 6.2.1.3

BASIC Functions Arithmetic and Logical Operators

ABS 6.2.14.1 LOG 6.2.14.15 +, -, %, /, MOD, ¢, =,¢.,9.¢) . &=, »=, IOR, IAND, IXOR, INOT,
ACOS 6.2.14.2 LOGT 6.2.14. 16 SHL, SHR, AND, OR. : '
ALOG 6.2.14.3 MID $ 6.2.14.17
ASC 6.2.14. 4 PDL 6.2.7. 4 6.2.2
ASIN 6.2,14.5 PEEK 6.2.7.5 Format rules and constraints
ATN 6.2.14.6 PI 6.2.14.18 '
CHR § 6.2.14. 7 RIGHT § 6.2.14.19 6.2.2.1
C.OS. 6.2.14. 8 RND ~6.2.14.20 Variables and Numbers
| CURX 6.2.12.10 SCRN 6.2.12.8 :
CURY - 6,2, 12; 10 SGN_ 6.2.14. 21 DAI BASIC recognises 2 types of numeric value, iptegef, and fluting :
: EXP 6.2.14.9 SIN - 6.2.14,22 point. -Integers are whole numbers only, and of i;es'tricted range.
B - FRAC 6.2.14, 10 o SPC 6.2.14.23 Tatsz-1(eg about 9 digits). However, integer arithmetic is exact
, FRE 6.2, 11.3 SQR 6.2.14,24 and gives no rounding errors. Floating point nutl'n_bars include non-integer
| FREQ 6.2.13.6 STR $ 6.2.14.25 vélues, and allow numbers whose size is in range 107 I to 10 :18, with 6
| GETC 6.2.8.2 TAB 6.2.14,26 . digit printout resolution. (32 bit floating point format).
HEX$ 6.2.14,11 . TAN 6.2.14.27 _ _
INP 6.2, 7.12 VAL 6.2.14,28 Various DAI BASIC commands expect either an integer or a floating point
INT 6.2.14.12 VARPTR 6.2.11.5 ~value. For example:
LEFTS$ 6.2, .14. 13 XMAX 6.2,12.6 é) DRAW A,B C,D X, All of parameters A,B,C,D and X are expected
LEN 6.2, 14, 14 YMAX 6.2.12.17 to be integers. '

'b) LET A = SQRT (B). The parameter B is expected to be a pesitive
floating poinf number, ‘

DAI BASIC .obeys the following rules regarding numerical values:

1) When a floating point value is found where an integer value is required,
it is tru.ncated.(e. g. 2.3=2, 1.7 = -1).

2) When an integer value is found where a floating point value is required,
it is converted automatically.

3) Where an integer representation (e.g. "3" not "3, 0'") is typed in, it
will be encoded as a floating point or integer value as the context
demands, or if neither. is defined, e.g. in "PRINT", as the type set
by the "IMP" command, .
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Variable names have from | to 14 characters, of which the first must be
alphabetic, and the rest either alphabetic or numeric. Alphanumeric
characters after the 14th are ignored. If no type letter ($,%,!) is
appended then the type depends on the IMP command. Initially all such

variables are floating point.

Numeric variables in DAI BASIC may be either floating point or integer
type. Integer variable names are terminated by the character "%", and
floating point by ' ! ", String variables have ""$" as a terminator. But

see examples for influence of IMP command,

Examples:
Initially
1,A,S are floating point, because they are abbreviations of
LI, Al S!
1%,A%,5% aré integer and distinct from I, A, S.
I',A!,S! are floating point, aﬁd are the same variables as I, -
A,S.

1$,A$,5% are string variables.
So if the IMP command is never used, floating point variables can be
indicated by leaving off the "type'' letter, integer variables by using %,
and string by using $.
After IMP INT I-N

IMP STR 5-5

I is an abbreviation for 1%, or integer variable
A is an abbreviation for A! or floating point variable
5 - : is an abbreviation for S$ or string variable

However any variable with a type letter (I$, A%, S!) is totally unaffected
by the IMP command. When the Personal Computer is LISTING a program,
it uses the shortest form for a name. In other words after the example
above, the variable 1% would be prinfed as just I, S§ as just 5, and A!

as just A, If the IMP command is used in the form "IMP INT" or

"IMP FPT", without a range of letters, then all variable names are
defaulted to that type. In addition integer number representations e. g.

3", are interpreted as the required type.
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Command Means same as "3" jg interpreted as and A as
IMP INT IMPINT A - Z Integer 3 ) AT
IMPFPT IMPFPT A - Z Floating point 3,0 Al

IMP'STR Mot allowed = -
At power on the system does an initial "IMP FPT", .

o 6.2.2.2
'Strings _.

1) A string may;' be from 0 to 255 characters in length. :

2) String arrays may be dimensioned exactly like nu.meric arrays. F_or_
_instanf.‘e,. DIM A$ (10,10) creates a string arré}r of 121 elements,:
eleven rows by eleveh.{;olumns (rows 0 to 10 and columns 0 to 10).
Each string array element is a complete string, which can be up to’
255 characters in length. .

3

—

The total number of characters in use in strings and associated contrsl
bytes at any time during progra'rﬁ execution cannot exceed the amount
of string space requested, or an en_-or'message will result.

4) Strings cannot contain the character double quote (Hex 22). It can be
printed using CHR § (&F22).

Examples of String Usage {Do not forget to make first a CLEAR),
DIM A $(10, 10) _
Allocates space for a pointer in string space' for each element of a

string matrix. No furhter string space is used at this time,

A$ =VF0O" +V$
Assigns the value of a string expression to a string variable,

requiring string space equal to the number of characters plus one.

IF A% = B$ THEN STOP
String comparison operators. Comparison is made on the basis of
ASCII codes, a character at a time until a difference is found. If
during the comparison of two strings, the end of one string is r
reached, the shorter string is considered smaller. Note that "A ™

is greater than " A" since trailing spaces are significant.
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Statements

INPUT X §
Reads a string from the keyboard, String does not have to be in !
quotes, but if not leading blanks will be ignored and the string will i

be terminated on a '""," character,

READ X $
Reads a string from DATA statements within the program. Strings
do not have to be in quotes, but if they are not they are terminated '] l

on a '," character or end of line, and leading spaces are ignored,
PRINT X $

PRINT "F00'"+A$

Prints the result of the string expression,

6.2.2.3
OEerators

It is obvious that the result of adding 1% + J% when 1% contains 3 and J%
contains 4 should be the integer 7. It is also reasonable to expect I+ J
where [ contains 3.0 and J contains 4. 0 to give the floating point result
7.0, Thus some BASIC operators do different things depending on the
types of their operands, It is always permitted to give operands of
either type to any operator, However the operator may convert either
or both operands to another type before use,

Relational operators and the operators "AND" and "OR" produce results
of type "logical". These results cannot be assigned to any variables and

are only used in "IF'" statements,
6.2.2.4
In the description of statements, an argument of V or W denotes a

numeric variable, X denotes a numeric expression and an I, J or K

denotes an expression that is truncated to an integer before the statement

51.

is executed, A, B indicate array names without any parameters.
An expression is a series of variables, operators, function calls and
constants which after the operations and function calls are performed

using the precedence rules, evaluates to a numeric or string value,
A constant is either a number (3. 14) or a string literal ("F00").

6.2.2.5

Expressions

The cardinal principle behind the evaluation of expréssions by DAI BASIC
is that if an expression contains only integer values or variables and '

operators which work on integers, then at no time is floating point

'ari_thmgtic used. This gives fast integer arithmetic where it is needed

for industrial control and gr.aphics applications.

Order of Evaluation

Expressions in Brackets

t

* / MOD
+ -

SHL SHR

IOR IAND IXOR |
> L= 4> (= >
AND  OR '

Operators on the same level are evaluated from left to right. .

E.g 3% 5MOD 2 =1
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6.2,3 ERROR LINE RUN

Error Reporting A line which gave an error message when it was input has been run
without first correcting it.
6.2.3.1

Error Report Format - . INVALID NUMBER

The parameter given to a VAL function was not a valid floating point

When an error is encountered a message is printed giving details. Under number

certain circumstances, other information will be given.

(i) If an immediate command has just been input, than no other LINE NUMBER OUT OF RANGE

information is given. A line number greater than 65535 orzero has been used, (or negative)

(ii) If a stored program line has just been input, then a reflection of the

line with a " ?" near the error will be printed. LINE TOO COMPLEX

(iii) If an immediate command is being run, no other information is given, Line typéd in would generate more than 128 bytes of éncoded program:

(iv) If a stored program line is being run, the words "IN LINE NUMBER"

and the line number are given. LOADING ERROR 0, 1, 2 or 3

In case (ii), the line goes into the program with a ") " on the front. The program or data requested could not be loaded,

(Internally coded as an ERROR LINE)
6.2.3.2 '

Error Messages Dictionary

For cassette:

0 means Checksum error on program name.

1 means Insufficient memory.

.2 means Checksum error on program,
CAN'T CONT

3 means Data dropout error.
There is no suspended program to be "CONTinued'. )
NEXT WITHOUT FOR

COLOUR NOT AVAILABLE A '.'NEXT” étatement has been executed without a corre sponding "FOR"

A colour has been used in 4 colour mode when it has not been set up by a
COLORG command,

statement,

NUMBER OUT OF RANGE

COMMAND TNVAL.’]D Some number has been used in context where it is too large or small.

This command cannot be used in a non-stored program line, or in a

stored program line, whichever was attempted. OFF SCREEN

A point has been referred to which does not exist in this mode.
DIVISION BY 0 '

Integer or floating point divide by 0.
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OUT OF DATA
A "READ" statement has tried to use more DATA than exists.

OUT OF MEMORY
Some attempt has been made to use too much space for the program,

symbol table, screen, heap (strings + arrays storage) or edit buffer.

OUT OF SPACE FOR MODE .

This message occurs if a program is running in modes 1 or 2, with
insufficient ir.ee space to run mode 0, 1A or 2A, and attempts to print a
message. The system deletes the program by a NEW and prints this

message,

- OUT OF STRING SPACE

More string space has been used than was allowed for.

OVERF LOW

Integer or floating point overflow,

RETURN WITHOUT GOsSUB

A "RETURN" statement has been executed with no corresponding "GOSUB"

STACK OVERFLOW
A line too complex has been typed in, or, too much stack space has been

used by a running program.

STRING TOO LONG

A string of over 255 characters has been created.

SUBSCRIPT ERROR
A subscript has been evaluated which is outside the declared range for
the array, an array name has been used with the wrong number of

parameters, or a dimension of 0 has been requested.
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SYNTAX ERROR
Some error in the line just typed in, or the line of data read by an INPUT

or READ,

TYFE MISMATCH
Some expression gives a result of an incorrect type for its position.  Can

occur on input or while a program is running.

UNDEFINED ARRAY
A reference has been made to an array which has not yét been _'

"DIMensgioned".

UNDEFINED LINE NUMBER

A reference has been made to a non-existent program line,



6.2.4 E
Interacting with DAI BASIC l '

6.2.4.1

Facilities of the Character Screen i
. .1 ¥

When the Personal Computer first prints the message "BASIC‘; and the

prompt, the screen is in what is known as mode 0. That is 24 lines of 60 |-
characters. At any time the screen can be returned to this mode with the . ' . l
command "MODE 0", '

The next position where a character will be displayed is indicated by a
flashing underline cursor.

Lines on the screen are obviously j)hysically 60 characters long, But
when characters_aré being output the line can be extended with up to 3 -
"continuation' lines. These have the letter C in column 0 and the first
character of those coninuation lines are indented 7 spaces to the right,
Thé cursor is moved forward when a character is output, and backwardé
for a backspace (4 8) character. Carriage return {4k D) ends a line,
The form feed character (4 C) has the special effect of entirely clearing
the character area (in any mode) and placing the cursor at the top left
position.

The tab ($$9) character has no special function.

When the third continuation line is used up, further characters output to l I
the screen are ignored, until a carriage return, backspace or form feed. _
When BASIC is expecting input it only notices characters in positions after :

the prompt character. If the prompt is deleted with backspaces, then any l l
character put in that pésition will be ignored, probably causing a syntax

error. The colours used for characters are initially set at power on. They
can be changed using the COLORT Command, ' '
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6.2.4.2

Input of programs and data

When the Personal Computer expects input, it always types 2 '"'prompt" .
character, noor .ally a "% "', but during INPUT commands a ''?",

The user can then type in characters at will. To delete the last entered

.character, the "CHAR DEL" key is used. If more information is input

than fits across the screen, then it is continued on the following line,

indented and with a "C" (for continuation) in column 0. Upto 3 continuation

lines may be used, giving a line length of 59 + 53+ 53 + 53 = 218 characters.

" Pressing BREAK while ty.ping in commands causes a ' ' to be printe_d.; : _

and the line is ignored. However during input for an INPUT command, it

causes suspension of the program.

6.2.4.3

Amending and running of programs.

When the Personal Computer is ready to accept instri\ctions; it prints a
prompt character.

The user .can t.hen type in a line ‘of one or more commands, separéted by
the Charactef "1 and terminated by a YRETURN". The commands will

be encoded immediately, and if ..they have the right syntax, will be run.

If the line has a number on the front, it will be encoded a,_s. before and
placed into the stored program in the machine, according to its line .
.number. It replaces any previous line with that number. If the line is not
syntactically correct, an error mes sage will be printed, If there was no
line number, no other action is taken. If there was, thena is is inserted
as a dummy first command on the line, and the first 121 characters of the
line are encoded as if the line were a REM statement, Attempted execution
of the line yields the message "ERROR LINE RUN". A question mark is
inserted near the.point where the error was detected. The line is then
inserted into the program as before.

When the user wishes to run a stored program, he types "RUN", to start

at the first line or "RUN 22" to start at line 22,
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(for example). The program will then run until some error, or one of

the following, occurs:

(i) If an END statement is executed, the program stops. It prints the -
message: END PROGRAM. The program can only be restarted
using RUN.

(ii) If a STOP statement is executed, the program stops, It prints the
message: STOPPED IN LINE X with X the appropriate line number,
The program is then said to be '"'suspended",

(iii) If the BREAK key is held down, one of two results will occur:

a) In most circumstances the message BREAK IN LINE X will _he ‘
- printed immediately, The program is then suspended, _
b) Under some circumstances, after a pause the system will print:

s #* #*BREAK. The program cannot now be restarted.

When a program is suspended, it can be restarted by use of the CONT
command. This restarts the program just as if it had never stopped.
However any variables etc. changed by the user during the suspension
are not restored to their old values.

If the system has cause to report any run-time error to the user, or if
the user RUNs any other program or does a SAVE, _LOAD, EDIT, CLEAR
or NEW, then the suspended program is no longer valid and cannot be
CONTinued. If the user tries to do so a message will be printed: CAN'T
CONT. When a RUN, SAVE, CLEAR, LOAD, EDIT or NEW command
is executed, all variables are reset to 0 (if arithmetic) or a null string
(if string). All space assigned to arrays is returned, and any subsequent
reference to an array before running a DIM statement for it will give an
error,

To delete the stored program the command NEW is used. After this
there are no stored lines in the machine and no variables are set to any

values.

When a program is suspended the STEP command may be used to continue
the program one line at a time. Before each line is executed it is listed
to the screen and the machine waits for a space to be typed in on the

keyboard.
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At power on DA] BASIC defaults into the floating point variable mode
where integer variable names must be concluded by the (%) character,
A facility to allow this to be switched is provided by the IMP statement,
The operator must type in any IMP switches that he desires before he

enters his rrogram.

6.2.4. 4
~ Merging of BASIC Programs

CLEAR 10000

LOAD SEGMENT 1 OF PROGRAMS TO BE MERGED

EDIT + BREAK + BREAK

LOAD SEGMENT 2 OF PROGRAMS TO BE MERGED :

(THE LINE NUMBERS CANNOT BE THE SAME IN SEGMENTS I AND 2)

- POKE#135, 2

6.2.4.5
Merging of BASIC and machine Language Programs {or routme}(MLPL}

a) Prepare of the MLP/R and save it after the BASIC program you intend
to use with this MLP/R, . .

EXAMPLE SAVE FIRST YOUR BASIC PROGRAM (see example under

of program)

MLP/R 10 CLEAR 2000

20 DIM A (20,20)

30 FOR 1% = § TO 9

40 READ B% : POKE (#=2F1 + I%), B% : NEXT

50 SAVEA A "TEST" : STOP _

60 DATA # F5, % 3E 4 FF Ak 32 450 4 BEAFF1,3C9,0,¢
N. B. The size of a one dimension array is (256 x 4} bytes maximum,
In this example the size is (20 x 20 x 4) = 1764 bytes.

The basic program you intend to use must have:
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- a CLEAR - a DIM (of the same name and the same array size as the
MLP/R - a LOADA (of same name than the MLP/R)
EXAMPLE of BASIC program that you have on cassette before the
MLP/R

10 CLEAR 2¢¢g
20 DIM A (26, 20)
30 LCADA A

40 CALLM }-2F1
50 STOP

This program will load the MLP/R after you make a RUN and execute the
MLP/R by the CALLM of line 40. You should now RUN 40 each time for
calling the MLP/R, You can also delete the first 3 lines by typing 10,
RETURN, 30, RETURN. .

Important: When the MLP/R has been loaded by the BASIC program do not
use the EDIT rnode,.nor RUN the lines containing the CLEAR, DIM and
LOADA commands (in this example you must RUN 40), nor use somewhere
in the BASIC program a CLEAR command or a DIM statement with the

same array name used for the MLP/R.

When using an MLP/R with a BASIC program (if you have not been
locating this 'MLP/.R at any location of your choice) you will find the "H':
location of the begin of the MLP/R by

PRINT HEX$ (VARPTR (A(¢,0))). This location is usually 2F§ for the
first MLP/R  for a one dimension array and.'sﬁ=21-"l for a 2 dimension
array (when the discs are not used,as the DOS moves the Heap).
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6.2.5,

User Control Statements

6.2.5.1
EDIT

EXAMPLE(s)

(i) EDIT _
Moves entire BASIC program into edit Buffer for possiblé modification
and display '

(ii) EDIT 100
Moves only the BASIC program line number 100 into the edit buffer
for possible moclif:catwn and display. i

(iii}- EDIT 100 -

Move's the BASIC program line numbers 100 until the end of the
BASIC program into the edit buffer for possxble mod:\flcahon and :
display. .

(iv)  EDIT 100-130 : _
Moves the BASIC program line numbers 100 to 130 into the edit buifer
for possible modification and display. .

(v) EDIT - 130 _

Moves the BASIC programs from the first line to line number 130

into the edit buffer for possible modification and display.

Functional Explanation
The Edit statement provides a simple means to modify or type-in aprogram

into the DAI Personal Computer. A number of program lines are placed
into an internal edit buffer. The first 24 BASIC program lines in the edit
buffer are displayed on the screen. The cursor is positioned at the first

character of the first line on the display.

The cursor can be moved around the screen by use uf the cursor control

keys. (4 -~ = ). If the operator attempts to move the cursor off the screen
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(ii) LIST 100 _
Displays BASIC program line number 100 only.
(iii) LIST 100 -
Displays BASIC program starting at line number 100 until the end

the part of the document which can be seen on the screen is moved to
keep the cursor visible. The visible area of the document is known as
the "window". The window can also be changed by using the cursor

control keys plus the '"shift' key, The cursor stays in the same place in

of the program.
(iv) LIST 100-130 _

Displays BASIC program line numbers 100 to 130.
(v) LIST - 100

the document, unless moving the window would take it off the screen.
The CHAR DEL key deletes the character at the cursor. It has no effect
to the right of a2 carriage return, Any other character typed in is inserted

' before the cursor position, if the cursor is left of the carriage return on

the line. . Displays BASIC program starting at first line of program and until
! " When all editing is finished, the BREAK key should be pressed. If it is line number 130. '
followed by a second BREAK, then the whole effect of the editing is
3 ignored. If .followed by a space, then the original version of the edited 6.2.5.4
E text is deleted, just as if it were typed in from the keyboard. NEW
; Any necessary error messages will be put on the screen, andfollowed. by . :
’ a prompt. The Edit command is also used to achieve Program merges EXAMPLE(S)
E from different cassettes. (i) ~ NEW

Special note: Deletes current BASIC program that is stored in memory and’ -

Avoid pressing BREAK or any other key after typing the end of the EDIT

resets all variables to the undefined state. .The HEAP reservation is

command and before the program has been displayed on the screen, : is not changed. ' (See 6.2, 11).

See "Edit Buffer Program" in appendix. N 6.2.5.5

6.2.5.2 'j?. RUN

IMP i

' EXAMPLE(S)
EXAMPLES . l (i) RUN _
See examples given in paragraph 6.2.2 . ' : Starts execution of the BASIC program currently in memory at the
) o lowest line number,

6.2.5.3 . ' (i) RUN 100 : _

LIST ' Starts execution of ten BASIC program currently in memory at line

o . number 100. If line 100 does not exist, an error message occurs.
. EXAMPLE(S) l '
| (1) LIST

Displays the entire BASIC program. During display the output can l l

be made to pause by pressing any character key. Then  pressing

of the space bar will continue the listing disp.ay output,

ClibPDF - Wwv;}.fastio.com



64.

6.2.6

F rogram control Statements

6.2,6.1
END

EXAMPLE(S)

(i) END
Terminates the execution of a BASIC program. The program cannot
be further continued without a RUN command, An "END PROGRAM"

message is displayed.

6.2.6.2
FOR......NEXT
EXAMPLE(S)

(i) FORV =1TO9.3 STEP .6

(ii) FORV =1TO9.3

(iii) FOR V = 10% N TO 3. 4/Q STEP SQR(R)

(iv). FOR'V =9 TO 1 STEP - ]

(v) FORW=1TO10:FORW =0 TO 3 :NEXT : NEXT,

The variable in the FOR statement is set to the [irst expression given,
Statements are executed until a NEXT statement is encountered. Action
at this point depends on the rest ot the FOR statement, When the FOR
statement is executed the "TO" and "STEP'" expressions are also
calculated. The step defaults to 1 if it is not explicitly given. Then the
range is divided by the step to calculate a repeat count for the loop. This
must be within the ranges 0 to 24 23-1 for a floating point loop and 0 to
2431-1 for an integer one. The loop is run this number of times
irrespective of anything else, and is always run at least once.

if the STEP is not explicitely given then the NEXT statement uses a
special fast routine to increment the variable value, If it is explicitely
given it is added to the variable. Loops using integer variables run

faster than those using floating point ones.
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Special cases:
a) The interpreter will terminate an unfinished loop if a NEXT statement

for an outer one is encountered. E, g.
FORA=1TO10:FOR B=0TO3:NEXTA
is allowable,
b) The interpreter will terminate all loops up to the correct level if a
loop is restarted. E.g, -
10 FOR A =1 TO 10
20 FOR B = 0 TO 3
30 GOTO 10 '
is allowable. )
¢) FOR loops inside a subroutine are separate from those. 'oul_:sid,e for

purpbse of special cases (a) and (b)

-d) A FOR: loop may be abandoned by a RETURN statement, E. g:,

10 GOSUB 10
20 STOP .
30 FOR A = 1 TO 10
40 RETURN -
is allowabie.' .
e) after a F:OIR 150p Iinié_hes , the variable has the value it would next
have tak_er.i‘ : ' .
E.g. 10FORI=0TO 10 : NEXT
20 PRINT I
Will print 11.¢.

6.2.6.3

GOsSUB

EXAMPLE

(i) GOSUB 910 _
Branches to the specified 'sta.tement; i.,e. (910). When a Return
statement is encountered the next statement executed is the '
statement following the GOSUB. GOSUB nesting is limited only by
the available stack memory. A program can have 10 levels of

GOSUB or 15 levels of FOR loops without difficulty.
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6.2.6.4 ) Identical to "ON ... GOTOQ", except that a subroutine call (GOSUB)
TO . is executed instead of a GOTO. RETURN from the GOSUB branches
l I to the statement after the ON ... GOSUB.
EXAMPLE
GOTO 100 - 6.2.6.8
Branches to the statement specified. ’ ' ON ... GOTO
L 6.2.6.5 ' (i) ONIGOTO 10, 20, 30, 40
! IF. .... GOTO l I Branches to the line indicated by the I'th number after the GOTO.
r ' That is: IF 1=1 THEN GOTO LINE 10
- EXAMPLES o ) IF 1=2 THEN GOTO LINE 20
Zl (i) IF X =Y +23,4G0OTO 92 ' F' IF I=3 THEN GOTO LINE 30
| Equivalent to IF ... THEN, except that IF ... GOTO must be : IF I=4 THEN GOTO LINE 40
followed by a line number, while IF . .. THEN is followed by another e If Iis { = ¢ ord>(number of line numbers)then the following state-
| statement, or a line number, ' } * ment is executed. .

(ii) IF X = 5 GOTO 50:Z = A

Warning: Z = A will never be executed.
6.2.6.6

IF ... THEN

If I attempts to select a non-existent line, an-error message will -

result. As many line numbers as will fit on a line can follow an

ON ... GOTO. '
(ii)) ON SGN(X)+2 GOTO 40, 50, 60.

This statement will branch to line 40 if the expression X is less

EXAMPLE - than zero, to line 50 if it equals zero, and to line 60 if it is greé.ter
(i) IF X 4 0 THEN PRINT "X LESS THAN 0" : GOTO 350 than zero.

In this example, if X is less than 0, the PRINT statement will be

executed and then the GOTO statement will branch to line 350, If 6.2.6.9

the X was 0 or positive, BASIC will proceed to execute the lines RETURN

after this one.
(ii) IF X = Y + 23.4 THEN 92 EXAMPLE(S)

(i) RETURN

Causes a subroutine to return to the statement that follows the most

IF ... THEN statement in this form is exactly equivalent to
IF ... GOTO example (1). .

recently executed GOSUB.
6.2.6.7

ON ... GOSUB

EXAMPLE(S)
(i) ONIGOSUB 50, 60
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6.2.6.10
STOP

EXAMPLE(S)
(i) 100 STOP

BASIC suspends execution of programs and enters the command

mode. "STOPPED IN LINE 100" is displayed. To continue program

'w1th next sequentml statement type in-YCONT",

6.2.6.11
WAIT

EXAMPLE(S) - .
(i) WAITI, J, K : '
" This statement reads the status of REAL WORLD INPUT port I,
__E_:\cclumve OR's K with the status, and théen AND's the result with J
unt11 a _resu'it equal to J is ;:»btained. Execution of the program -
coi{'finues at the statement iollowing the WAIT statement. If the
- WAIT statement only has, two arguments K is asaumed to be zero,
If Wal‘tlng for a bit to become zero,. there should be a one in the
corresponding pos_:t_;on for K. I._ it and K must be ) = 0 and { = 255,
(ii) WAIT MEM I,J,K '
WAIT MEM I,7J

As example (i), but I is a memory location, which of course may be

%

a memory-mapped I/O port.

(iii) WAIT TIME I '
Delays program executmn for a time given by the express:lon I, The
result should be in the range 0 to 65535. \

Time is measured in units of 20 milliseconds.

ClibPDF - Wwv;.fastio.com ‘

69.

6.2.7

Physical Machine Access Statements

6,2.7.1
CALLM

EXAMPLES

(i) CALLM - 1234
Calls a machine language routine located at the memory locations
spe.cifie.d.

(ii) CALLM I,V

. Calls a machine language routine located at the memory locations .
spe c1£1ed by 1. Upon entry to the machine " language program the
register pair H, L contains the address of the variable spec:ﬁled bY
V. The machine language subroutine must preserve all of the 8080
registers and flags and restore them on return, B
If V is a variable, the pomter is toV. KV isa strmg, the pomter is
to a pointer to the string. The string consists oi‘.a length byt#; _fqllowe’_d
by cha.racters.. If V is a matrix, pointer is as though Visa noz;.i-nal

variable.

6.2.7.2 R . '
INP (1) _ .

"E}mMPLE

= INP ( 31)
Reads the byte present in the DCE-BUS CARD 3 PORT 1 and assigns it to
a variable A, The port-number should be =10 and = 255,

6.2.7.3
ouT I, J

EXAMPLE
OUT 91,A
Sends the number in variable A to the DCE-BUS card 9 PORT 1. Both

Iand Jmust be =0and = 255.
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6.2.7.4 Example of POKEs (see also the ASSEMBLY section of the book)
PDL (1)

POKE % 131,¢ OQUTPUT TO SCREEN AND RS 232
EXAMPLE -+ 1.31 , 1 QUTPUT TO SCREEN ONLY
A= PDL (1) : #=131,2 OUTPUT TO EDIT BUFFER
Sets the variable A to a number between 0 and 255 which represents the 4=135,2 READ (INPUT) FROM EDIT BUFFER

_poéition of one of the paddle potentiometers. I must be or = ¢ and 3 13D,4 10 SELECT CASSETTE 1.,=ﬂ'-'- 20 FOR CASSETTE2

or =5, 4£40,4 28 CASSETTE MOTOR CONTROL 1 ON
 62.7.5 440,328 CASSETTE MOTOR CONTROL 2 ON
PEEK (1) 440, 430 CASSETTE MOTOR CONTROL 1 AND 2 OFF
R 41730, 9 30 FLOPPY DRIVE § ACTIVATED '
EXAMPLES 4730, #31 FLOPPY DRIVE 1 ACTIVATED s

(i) - A = PEEK {#13C2)

See also useful POKES in paragraph (5.9.1 + 2 + 3)

The contents of memory address Hex 13C2 will be assigned to the

Calls the Machine Language Monitor,

” variable A. - If I is 65536 or 0Oan  erxor will be flagged. An 6.2. 7.7
- ati.’.e.mp_t to réad a memory location non-existent in a particular = . uT
configuration will return an unpredictable value, .

- ' : EXAMPLE
! Displays the value in the decimal memory addres s 258. uT

2

6.2.7.6

;_ POKE 6.2.8
E ' BASIC System Data & 1/O Statements
EXAMPLE(S)
(i) POKEI, I 6.2.8.1
The POKE statement stores the byte specified by its second argument DATA
(J) into the memory location given by its first érgiiment (I). The
byte to be stored must be > = 0 and . £ =255, or an error will EXAMPLES
: occur, If address I is not > = 0 and & 64K, an error results. (i) DATA 1, 3, -1E3, -0.4.
Careless use of the POKE statement will probably cause BASIC Specifies data, read from left to right. Information appears in
to stop, that is, the machine will hang, and any program already data statements in the same order as it will be read in by the
typed in will be lost. A POKE to a non-existing memory location program,
is usually harmless. ' (ii) DATA "F00", "Z00"

Strings may be read from DATA statements, If the string contains

leading spaces (blanks), or commas (,), it must be enclosed in

double quotes.

.
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6.2.8.2
TC

EXAMPLE(S)

(i) A =GETC
The ASCII value of the last character typed on the keyboard. If no
character has been typed in since the last GETC statement zero
value is returned. Note that GETC forces a scan of the keyboard.

Scanning the keyboard too. often will cause ""key bounce' and keys

may appear to be pressed twice when they were only pressed once.

6.2.8.3
INPUT

EXAMPLE(S)

(i) INPUT V, W, W2
Requests'data {rorﬁ the terminal (to be typed in). Each value
must be separated from the previous value .'by a comma (,).
The last value typed should be followed by a carriage return,
:A "?" is typed as a prompt character. Only constants may be
typed in as a response to an INPUT statement, such as 4. 5E-3
or "CAT". If more data was requested in an INPUT statement
than was typed in, another "?'" is printed and the rest of the
data should be typed in. '
If more data was typed in than was requested; the extra data
will be ignored. The program will print a warning when this
happens. Strings must be input in the same format as they are
specified in DATA statements.

(ii) INPUT "VALUE";V
Optionally types a prompt string (""VALUE") before requesting
data from the terminal.
Typing CONT after an INPUT command has been interrupted
due to the BREAK key will cause execution to resume at the
INPUT statement. If any error occurs, the INPUT statement

will restart completely.
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6.2,.8, 4
PRINT (can be replaced by "?")

EXAMPLES

(i} PRINT X, Y, Z

(ii) PRINT

(iii) PRINT X, Y

(iv) PRINT '"VALUE IS", A i

(v) ? A2, B &

Prints the numeric or string expressions on the terminal. If the list of
values to be printed out does not end with a comma, (,) or a semicolon
(3}, then a new a new line is output after all the values have been printed,
If a semicolon separates two expressions in the list, their values are
printed next to each other, If a comma appears after an expression in
the list, the cursor is positioned at the beginning of th‘e next column
field, If there is no list of expressions to be printed, as in example (ii},
then the cursor goes to a new line. .

Thefe are 5 fields on the line in positions @, 12, 24, 36, 48.

EXAMPLE

READV,W

Reads data into a specified variables from a DATA statement. The
first piece of data read will be the first not read by any previous data
statement., A RUN or RESTORE statement restarts the process from
the first item of data in the lowest numbered DATA statement in the
program. The next item of data to be read will be the first

item in the second DATA statement of the program. Attempting to

‘read more data than there is in all the DATA statements in a program

will cause an error message.
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6.2.8.6

RESTORE

EXAMPLE

(i) RESTORE
Allows the re-.eading of DATA statements., After a RESTORE,
the next item of data read will be the first item listed in the
first DATA statement of the program, and so on as in a normal

READ operation.

6.2.9
Cassette and Disc I/O Statements

Additional Cassette and Di.sc; commands are available using the

Resident Machine Utility Program (See Section 6. 3).

6.2.9.1
CHECK

The CHECK command scans é cassette tape or disc and examines.all
the files. The type and name of each is printed followed by the word
"OK" or "BAD" depending upon the file checksumming correctly. For
cassettes the command does not stop of its own accord, but will stop

if the BREAK key is held down.

6.2.9.2
LOAD

EXAMPLES
(i) LOAD "FRED"

: Loads the program named "FRED" from the cassette tape or
disc, When done, the LOAD will type a prompt as usual. The
file name may be any string of printable characters,

(ii) LOAD

Loads the first program that is encountered on the tape. If
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the recorder motor is under automatic control it will be started.
Otherwise the recorder should be started manually,

If a LOAD command is executed directly, not as part of a
program, then as each data block or file is passed on the tape,
its type (0 for a BASIC program) and its name wil.l be printed.
When the load is finished succesfully, a prompt is printed. If _
the LOAD is unsuccessful, then a message ""LOADING ERROR"
is printed. It is followed by a number giving details of the
problem, The flashing of the cursor will cease while t.he data

is being read from the tape.

6.2.9.3
LOADA
Loads ARRAY or Machine Language programs atored as arrays.

Example LOADA A$ "FRED" or LOADA F$+ g
FRED or J are the array names,
10 DIMAS (¢, 0) 100 DIM A$ (¢, 6)

20 INPUT A% 110 LOADA A$
30 SAVEA A$ "INFO" 120 GOTO 100
40 GOTO 10

6.2.9.14
SAVE

EXAMPLE

(i) SAVE "GEORGE"

(ii) SAVE AS .
Saves .Dn cassette tape or disc the current program in the
memory, The program in memory is left unchanged. More
than one program may be stored on one cassette/disc using this
command, The program is written on the cassette under the
name given.

(iii) SAVE

The program is written on the cassette under a null name. .
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The system replies to the command with the message

"SET RECORD, START TAPE, TYPE SPACE", Place the tape
recorder into the right state for recording (note that if the motor
control is connected to the Personal Computer, the motor will
not yet start). Then press the space key. When the motor will
stop (if automatically controlled) a prompt character will appear
on the screen. If the cassette is working manually, then it

should now be stopped.-

6.2.9.5
SAVEA

EXAMPLE
(i) SAVEAG "GEORGES"
(ii) SAVEA A$
Saves an array on cassette or disk,
(iii) SAVEA A
EXAMPLE
20 INPUT A $
30 SAVE A$

40 GOTO 10

After typing RUN and pressing RETURN key the tape recorder will start
automatically to record the input you enter in line 20 (the tape recorder

must have a remote control and must be in recording mode).

COPY OF A PROGRAM FOLLOWED BY AN ARRAY (OR MACHINE
LANGUAGE ROUTINE) WITH 2 TAPE RECORDERS (1 BEING ON PLAY,
Z ON RECORD).

POKE3F 40, 3k 28 : LOAD : POKE =40, 2k 18 : SAVE : FOKE == 40,428 :
PRINT "SAVE ENDED" : CLEAR 2000 : DIM A (20, 20) : LOAD A :
POKE 40, 18

SAVEA A POKE 40, 28

PRESS RETURN: the array is named A.

ClibPDF - Wwﬁ.fastio.com

7.

6.2.10

Program Debug and Comment Statements

6.2.10.1
CONT

EXAMPLE
CONT .
Continues BASIC program execution with the next statement following

the "STOP" Statement or '""BREAK'" position.

6.2.10.2

REM

EXAMPLES )

(i) REM NOW SET V=0 _ _
Allows comments inside BASIC programs. REM stateme_n'ts are
not executed, but they can be branched to. A REM statement is

' terminated by end of line, but not by a (:} character. .

(ii) REM SET V=03V=0

The V=0 statement will not be executed.

(iii) The V=0 statement will be executed.

6.2.10.3
STEP

Command to allow single step execution of BASIC programs. After
"BREAK" or "STOP" the operator types in STEP and then each
depression of the space bar allows execution of the next sequential .
BASIC line.. The line to be executed is displayed before execution of
that line. ' '
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6.2.10,4 ) Allocates space for arrays, Arrays can have more than one
TRON . . dimension. All subscripts start at zero (0), which means that
' l DIM X (100) really allocates 101 matrix elements., The
EXAMPLE _ maximum size for a dimension is 254 Dimensions may be
(i) 100 A=20 When you RUN, and after the TRON | | specified as variables or expxlessions.
105 TRON ) izﬁgfﬁﬂ];: :::;‘1::; at::l gf;isialyoe?ﬂ . . . ' DIM statement.s' may be re-executed to vary the size of an array,

106 A =1 ) at the same time until the TROFF The space used for arrays is in the same part of RAM as that
(TRACE OFF) is reached and executed,

107 A =20 ) for strings, the size of which is set by the CLEAR command.
108 TROFF ' ' '
6.2, 11.3
6.2,10,5 o ' FRE
TROFF ' ' o _
. _ _ 2 - EXAMPLE(S)
EXAMPLE SEE 6.2,10., 4 =!' . {i). A = FRE
_ l . ) The variable A is set to the nuﬁ'lber of memory bytes currently
. 6.2, 11 . : ) uhused.ﬁy the BASIC program. Memofy allocated for string
Array and Variable Statements ' .. and arrays is not included in this count: . :
n. (i)  PRINT FRE _ _
6.2.11.1 ) . The amount of remaining memory si:ace' will be displayed.
CLEAR 5 '
i 6.2.11.4
EXAMPLE . . LET
(i) CLEAR 999 T
. Resets all variables to 91 or the null string, and returns all space l l B EXAMPLE(S) .
assigned to arrays. The size of the HEAP (array and string _ {i) LETW =X
storage) is than set to the number specified by the CLEAR L (ii) v = 5,1
statement, The minimum size is 4 (no space would be ' | .Assigns a value to a variable. The word "LET" is optional,
available) and the maximum is 32767
' 4 6.2.11,5
6.2.11,2 l ' _ VARPTR (V)
% :
: EXAMPLE(S)
EXAMPLE . . (i) A = VARPTR (B)
(1) DIM A(3), B(10) Variable named (A) is set to the memory address of the
(ii) DIM R3(5,5), D${2,2 ,2) l . variable named (B),
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(ii) A = VARPTR (B(3,4)) MODE DEFINITION TABLE
Variable named (A) is set to the memory address of the array
element B(3, 4). l ' Number Graphics size Text size Type of graphics
6.2.12 - 0 - 24 X 60 CHAR -
GRAPHICS AND DISPLAY STATEMENTS (See Example program ’% ' 1 72,65 - 16 colour
"TOWER OF HANOI") : 1A 72,65 4 X 60 16 colour
i 2 - 72,65 - ' 4 colour
6.2.12.1 ". 24 72,65 4X60 . 4colour
MODE ' ' ' 3 C 160,130 - 16 colour
| - C3A 160,130 S 4X 60 " 16 colour
EXAMPLE(S) ' ' . 4 160,130 - ' 4 colour
(i) MODE 0 _ . S 4A 160,130 ' 4X 60 4 colour "
Places display in character only mode. % 5 336,256 - 16 colour
) (i) ~ MODE lA ." 54 336,256 ' 4% 60 16 colour
. Places display in split mode, Low resolutiﬁn graphics with 16 DR . 6 336,256 a o 4 éblO_l;lI -
colours and a four line character display at the bottom. . .. . 6A 336,256 4% 60 - ' 4 colour

The Personal Computer has 3 different graphic definitions available

for the graphics display and at each definition there are 4 possible

configurations of the screen. Tw.o of these have only graphics on the
screen, and the others are exactly the same excepf that the graphics
area is moved up the screen to make room for four lines of characters.
The graphics hardware has 2 different ways in which it can be used,

That is why at each definition there are 2 different types of display.

the 16 colour modes each point on the screen can be set to any of the

16 colours., However each field of 8 dots horizontally (positions 0 to 7,

8 to 15 etc, ) can only have 2 or sometimes 3 separate colours in it.

For exact details of the restrictions on what can be drawn., (See 3.2,2.1)
At any time the 4 selected colours can be altered, and the existing
picture changes colour immediately., This allows interesting effécts.

(see for instance "ANIMATE").

The display types are known as 16-colour, and 4-colour modes. In '
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6.2,12.2 i It is possible, however, to draw in the invisible top section of the -

.:COLORG ' . graphics area ih split screen modes. The drawing faéilities provide
." I statements to draw dots, lines and rectangles on the graphic display

EXAMPLE _ . screen, The DOT statement p_laces a single dof of a sp'ecified colour

COLORG 12 3 4 ) at any allowable X, Y coordinate on the display statement allow the

Sets the colours available in any four colour graphics mode to 1,2,3 and "s ' . dfawing of a line and the colouring of a rectangular area specified by

4, ' two X, Y coordinates. See color codes paragraph 3.2.12.

If the screen is already in a2 4 colour mode, then the colour change will R

be immediate. Any area which was in the first-named colour of the 6.2:12.4.1

previous COLORG statement, is now displayed in colour 1, and so on.- boT

If the screen is in a 16 colour mode, no imrﬁediate effect is visible. _ ) r

'In any event, the next time a new graphics mode is entered, the initial EXAMPL-E(S}

colour of the graphics area will be the first colour given in the COLORG (1) DOT 10, 20 15

command. This applies both for 4 and 16 colour modes. '”Pla_cefs a dot of colour 15 at the pc_isit_iori X'=:10.and ¥ =20. The °

If COLORG has not been used, then after a 4 colour mode command (i. e. ize of the dot will depend upoﬁ'_ivhich graphic r'_e's.olut'io'n was

mode 2) the colours available will be @, 5, 1§, 15. selected,
S 6.2.12.3 6.2.12.4.2
' © COLORT DRAW
EXAMPLE ) ; EXAMPLE
COLORT 8 1500 ' ' DRAW 91,73 42,7715 -
Sets up colour number 8 as the background colour for the text screen - Draws a line in colour 15 between 91, 73 and 42, 77. There is no :
and colour 15 as the colour of the characters. The other two colour ' l l restriction on the order of the coordinates. Line width will dgpel_‘idé'_

numbers are not normally used. However they define an alternative set . upon which resolution was selected.

of colours which can be used by POKE access, or machine code routines. l., '

. 6.2.12.4.3
6.2.12.4 . ' FILL :
Drawing Facilities o= .
l< ' EXAMPLE
Points on the graphic screen are specified by an X, Y co-ordinate with : FILL 91,73 42,77 15
0, 0 located at the bottom left corner of the display screen. An attempt . Fills the rectangle with opposite corners at 91, 73 and 42, 77 with the
to draw out of the maximum area for a particular graphics mode will ' l _colour 15. There is no restriction on the order of the points. The

result in an error, physical size of the rectangle depends upon the resolution selected.
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6.2.12.5

Animated Drawing Facility.

With the screen in a 4 colour mode each point is described by 2 bits.
The binary value of these 2 bits selects which of the four available
colours should be displayed. Normally a DOT, DRAW or FILL sets
both of these bits to their new value. However, a facility is available
to set or clear only one of the two. This is accomplished by specifying
colour numbers 16, 17, 18 or 19, It is emphasized that these are not
real colours, but an extra facility.
For example:
' MODE 24
COLORG 6 9 12 15
These commands set all points on the screen to colour 6, The two bits
for each point on the screen are both §: (Binary ¢ 9).
_ DOT 10, 10 17
This sets the lower bit 61\1‘_; for point 10, 10, Thus the point changes
to colour 9 (Binary 0 1).
DOT 10,10 19
‘This sets up the upper bit only. The point changes to colour 15 (binary
11 = 3) _ '
DOT 10,10 16
This clears the lower bit, and gives colour 12 (binary 10 = 2).
DOT 10, 10 18
This clears the upper bit, and gives colour 6 (binary 00}, The usefulness
of this system is that by the COLORT command two pictures can be
independently maintained and altered on the screen, This allows one
pattern to be changed invisibly while the other is displayed. The
pictures can be swapped instantaneously and the invisible one changed.
Example program:
5 MODE 2
10 COLORG @ ggg
20 FOR Q=1 TO XMAX
30 DRAW ¢,¢§ Q, YMAX 17+2# A:REM COLOR = 17 OR 19,

40 COLORG @15 -15% A 15% A 15REM COLOR = 18 OR
16

]

50 DRAW ¢, Q -1, YMAX 18-2 A:A=1-A:NEXT
"ANIMATE"

When.the screen is in a 4 colour mode, each point on the screen is
described by 2 bits, A facility is provided for drawing using only one
bit from each pair, without affecting the other.

Drawing using the number has effect of

17 set lower bit
19 ) set upper bit
16 ) clear lower bit

18 clear upper bit

This allows two totally independent pictures to be maintained and '

separately updated, They simply appear to overlap. If the SCOLG

“entrypoint is used to make only 1 visible at a time, then animation :

effects can be achieved.

If the colours set by the SCOLG command are numbered 0;1,2,3 in "
orﬁer as given,. then the colour seen on the screen is selected by the
two bits for each point in the natural way. .

E.g. .

If SCOLG sets up red, yellow, green and blue, in that order

Upper Lower . Visible
Bit ) Bit . Colour
0 Red
0 1 Yellow
1 0 Green
1

1 Blue

"Colours 20 to 23"

In 4 colour mode only, the colour numbers 20 to 23 may be used to
request the 4 colours set up by the last SCOLG call. Colour 20 always
refers to the first colour given irrespective of what it is. Similarly 21

is the second colour, and so on.
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The "animate" facility using colours 16 to 19 can be explained as a 4
boxes square where a colour is assigned to a bouc.

Number 0 1 2 3 ofthe

COLORG A B C D command assigning a color to each box.

A DOT, DRAW or FILL Command with a 16 to 19 colour definition will

move the background and foreground colours as indicated by the arrows.

0=A 1=B . 17—
18 4
0 5 19

10 15

ck_'JH
round
A ‘B
19 19+17
C D

COLORG 001515

COLORG 0 15015
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6.2.12,6
XMAX

EXAMPLE
A = XMAX
Sets the variable A to the maximum allowable X value for the current

graphics mode.

6.2.12.7
YMAX

EXAMPLE

CA = YMAX

Sets the variable A to the maximum allowable Y value for the cutrent

graphics mode,

6.2.12.8

SCRN (X,Y)

EXAMPLE
(i) A = SCRN (31,20) _ e
Sets the variable to a number corresponding to the colour of the

screen at coordinate 31,20,

6.2.12.9
CURSOR

EXAMPLE
(i) CURSOR 40,20
- Moves the cursor to the fourtieth character position of the twentieth

line from the bottom of the screen,
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The cursor can be moved to any position on the screen by using the
CURSOR command. The positions are given by X,Y coordinates where

the bottom left corner of the screen is 0,0,

6.2.12.10
CURX

EXAMPLE

A = CURX

Sets the variable A to the X position of the cursor {character i:uosition}.
Value returned will be! & = 60,

6.2.12,11
CURY

"EXAMPLE

A = CURY ) .
Sets the variable A to the Y position of the cursor (line position). Value

returned will be £ = 24,
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6.2,13

Graphical Sound Statement.

6.2.13.1

Programmable Sound Facility

The Graphical Sound Generator of the DAI Personal Computer is
supported by the BASIC to give a set of commands that allow program
control of the sound system, 3 oscillator channél.s ]:-;lus- a white noise
channel. The SOUND command is the primary method of control. The
SOUND command specifies a channel to which it applies, an envelope to
be used, the required volume and requency. A simple sound command
wiould be: .

SOUND 0.1 15 0 FREQ (1000) :
This would set channel 0, using envelope number 1, at a volume of 15
and frequency 1000 Hz. ' The ENVELOPE statement allows the volume
of a note to be rapidly changed, in the same way as that of a musical
instrument. Thus the rise and fall in volume for a note can be specified.
The command specifies a set of pairs of volume and time. The volume
constants are in the range 0 tol5 and the time is in units of 3.2 milli-
seconds, .For. example the comriand:
ENVELOPE 0 10,2;15,2;14,4;12,5;8,10;0

This sets a volume envelope like this:

Time after

- SOUND
command,
(units of 3,2
milliseconds)

24681012141618202
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S0 every time a SOUND command is given it produces a short burst of
sound whose volume is as shown above. Varying the envelope varies
the quality of the sound heard,
The volume given in a SOUND command is effectively multiplied by that
in the envelope. So if the SOUND command requests a volume of 8 units,
which is 8/15 of full volume, and the envelope requests 4 units, which
is 1/4 of the maximum figure, then the volume used is 2/15 of the
maximum. (as 1/4 x 8/15 = 8/60 = 2/15,)
The envelope command can end, as above, in a single volume, in which
case that volume continues for ever, or in a pair of volume and time,
in which case the envelope is repeated indefinitely, For example:
ENVELOPE 0 15,10;0,10;

Sets an envelope like this:

Volume . v
15
ETC.
0 — =
time after
SOUND
That would give a series of '"blips" of sound. command

The simplest envelope is obviously:

ENVELOPE ¢ 15
Which then has no audible effect on SOUND commands, as all volumes
are multiplied by 15/15.
Special note:
The BASIC Interpreter limits the rapidity with which the volume on any
channel is allowed to change. The maximum change is d/2 + 1, where
d is the difference between the requested and current volumes, Thus

the actual volume output for the envelope above would be:
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15

ETC.

This helps reduce spurious sound caused by volume changes.
The noise g'enéra.tor is controlled by a NOISE command that controls the .
audible output of the.white noise generator. Only its volume and .e'nvel.ope"
can be set. e.g. .

NOISE 0 15
Turns on the noise channel using envelope 0 and overall volume 15, _
In addition to the facilities already described, the SOUND command
controls 2 others., They are TREMOLO and GLISSANDO.
Tremolo is simply a rapid'variation of volume by t 2 units. This gives
a “"warbling! effect to the sound. Glissando is an effect where the new. .
note on a channel does not start immediately at the requested frequency,’
but "slides' there from the previous frequency. The effect resembles
a Hawaiian Guitar .or Stylophone. Glissando + Tremolo are controlled -
by one parameter in the SOUND c.ommancl. Setting the bottom bit
requests Tremolo and the next bit Glissando. E. g. :
(i) SOUND 0 0 13 1 FREQ (1000)
(ii) SOUND 0 0 15 2 FREQ (5000).
The first example sets channel 0, using envelope 0, at volume 13 and
with tremolo. The volume put will vary rapidly from 11 to 15,
The second example in&reases the volume to 15, and slides the
frequency "GLISSANDO" up to 5000 Hz. The flexibility and facilities of
the Graphical Sound Generator have been illustrated fully and their

capabilities exploited with the three commands previously discussed.
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Due to the flexibility of change in volume and fr=quency it is quite
feasible to explore the possibilities of vocal sound generation, The
BASIC of the DA] Personal Computer gives full control to the
programmer who wishes to develop experimentally a burst of sound and

frequencies that result in audible words,

6.2.13.2
SYNTAX : SOUND

(i) SOUND {CHAND<{ENV} {VOL)» {TG> FREQ ¢ PERIOD)
(ii) SOUND <CHAN)» OFF
(iii) SOUND OFF

'4 CHAND ‘is an expression in the range 0 to 2, It selects programmable I l

oscillator 0,1 or 2,

< ENV> is an expression in the range 0,1. It seléects which of the 2

previocusly defined envelopes should be used.
¢ VOL is an expression in the range 0 to 16, It selects the volume for I

this particular sound. It is multiplied by the volumes in the ENVELOPE

specified.
{ TG) is an expression in the range 0 to 3.

0 selects no tremolo + no glissando

1 selects tremolo + no glissando
2 selects notremolo + glissando
3 selects tremolo + glissando

£ PERIOD> is an expression in the range 2 to 65535. It sets the period

of the required sound in units of 1/2 microseconds.

6.2.13.3
SYNTAX: ENVELOPE

(i) ENVELOPE <ENVY  {¢vd , <1 i} C(v> . <>
(ii) ENVELOPE (ENV} {{V> , (T> ;} &V>
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ENV  is an expression in the range 0 to 1. It selects which of 2
envelopes is being defined.

Vv is an expression in the range 0 to 15. It selects a volume level
by which that in a SOUND command is to be multiplied.

T is an expression in the range 1 to 254. It selects the time for
which the volume Vv applies, It is in units of 3.2 milliseconds.
Note: The parts of the command in curly brackets are optional and may

be absent or repeated as many times as required,

6.2.13.4
SYNTAX: NOISE

(i) NOISE  ENV VoL

(i) ~ NOISE OFF .

ENV  is an 3xpress1'..on in the range ¢ to 1.

VOL  is an expression in the range 0 to 15,
This represents a 4 bit binary number. The top 2 bits of this number
{when modif.i_ed by the ENVELOPE spe-mf)ed} control the volume of the

noise, The bottom 2 bits control the frequency. }

6.2.13.5
FREQ

EXAMPLE
A = FREQ (1000)
Sets the variable A to a number that can be sent to a Graphical Sound

Generator channel to result in a. 1000 hertz rate,
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6.2.13.6
: Synthesing Vocal Sound.

6.2.13.6.1
TALK

TALK ADDRESS

, CODE DATA
0 2 BYTES FREQ. CODE CHANNEL 0
2 1 " 1
4 LAl n 2
8 1 BYTE VOLUME CHANNEL 0
9 " k " I
- A " VOLUME W. NOISE GENERATOR

C 2 BYTES DELAY IN UNITS OF MSEC

I D CALL MACHINE CODE -

| FF END-

DATA BLOCK
location content

3 2000 20 00 09C4 set channel 0 freq. 800
20 02 1A¢A set channel 1 freq. 300

20 08 OF set maximum volume ch ¢
2009 OF set maximum volume ch 1

20 0C FEFE set+ listen to it for ---- msec
2008 00 turns volume ‘down

20 09 00

20 0D 0050 machine codes at 5000

20 FF End,
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#5000 09 [LXIH, VARPTR (Q(m;] 21 g9 20
5004 RETURN c9
Ex. 3 CLEAR 1000
4 DIM Q (100)
B% = VARPTR (Q(@))
1¢ READ A%
20 “POKE B%, A% : B% = B% + 1
3¢ IF A% LS 4 FF GOTO 1§
44 TALK VARPTR (Q(¢))
(59 WAIT TIME 14¢)
60 GOTO 4¢
8¢ DATA §, 9,3 C4, 2,4 1A, ¥ A, 8, % F, 9, ¥ F
9¢ DATAY C, $FE, JFE, 8, ¢, 9, g, % FF

6.2.14

Arithmetic and String Functions

The following is a list of the mathematical + character handling

functions provided by BASIC. Each takes a number of expressions
(arguments) in brackets and works on them to return a result. This
result may be used in just the same way as a variable or constant in

expressions.

EXAMPLES
(i) A
(ii) A

3.0+2.1
SIN (3.0) + 2.1

o
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6.2.14.1 I I
ABS(X)

Gives the floating point absolute value of the expre ssion X. ABS returns l l
X if X> =0, -X otherwise, For example ABS(-253.7) = 253, 7.

6.2.14.2 l '

ACOS(X)
Returns arc cosine of X. Result is between -PI/2 and PI/2. l '

6.2.14.3 N l '
ALOG(X) : It
' Returns antilog base 10 of X. l :'

[ ' 6.2.14.4

Returns the integer ASCII value of the first character of the string X§. .
E.g.: ASC("ABC") returns 65 since A has code 41 Hex or 65 decimal, l '

6.2.14.5

ASIN(X) . . l

Returns the arcsine of X in radians. Result is between -PI/2 and +PI/2.
X may be any value between + 1 and - 1 inclusive. : l '

6.2.14.6

ATN(X) l l

Returns the arctangent of X in radians.

l[]
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6.2.14.7
CHR $(1)

Inverse of ASC. Returns a 1 character string whose ASCII value is I
I must be between 0 and 255.
E.g. : CHR$ (65) returns the character "A".

6.2.14.8
COs(X)

Gives the cosine of the expression X, measured in radians. (X) may be

any value between 0 and 2% inclusive.

6.2.14.9
EXP(X)

Returns the value "e' (2. 71828) to the power X, (e + X). e is the
base for natural logarithms. The maximum argument that can ‘be
passed to EXP without overflow occurring fdepends on whether the
s-oftware or hardware maths option is being used. For hardware

- 324 X £ 32 exactly.

For software -43 & X € 43 approximately.

6.2.14.10
FRAC(X)

Returns the floating point fractional part of the argument.

e.g.: FRAC (2.7) = 0.7, FRAC(-1.2) = -0.2

6.2.14. 11
HEX$ (1)

EXAMPLE(S)
Returns a string of characters representing the hexadecimal value of

the number I. I must be between 0 and 65535,
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INT(X) I l : ; MID$(X$,1,J)

Returns the largest integral floating point value less than or equal to ' ) :\. Returns (J) characters starting at position I in the string (X$). The
its argument X. For example: . “.first character is position 0.

INT(.23) = 0, INT(7) = 7.0, INT(-2.7) = -3.0, INT(1.1) = 1. 0 l l E.g. : MID$ (YSCOWL", 1,3) returns ""COW"'.

INT {43.999) = 43,0

Note: INT(-1) = -2. 0, 6.2.14.18

6.2,14,13 .
] LEFT$(X$,1) . J ) _' ‘ l l Returns the floating point value 3.14159
Returns é._stri.ng which is the leftmost I characters of the string X §: : : 6.2.14.19

E.g.: LEFT $("DOGFISH",3) equals "DOG" . ',| - © RIGHT $(X$,1)

6.2.14.14 . Returns the rig'htm_ostl (1) characters of string (X $).
LEN(X $) - ". L E. g; : RIGHT $("SCOWL", 3) returns "OWL",
Returns an integer giving the length in characters of the string X$. . S 6.2.14.20
E. g. : LEN("HELLO") equal.s 5. ! ’ ' -~ RND(X)
6.2,14.15 3 ' Generates a hardware or software generated random number.
‘LOG(X) _ E.g. _ '
' l ) l If X0 Starts a new sequence of soft.ware numbers with X as seed. The
Calculates the natural logarithm (base e) of the argument (X). ' ' ' same negative X produces the same sequence of numbers. The
number returned is between 0 and X o
6.2.14. 16 ' I If X> 0 Returns the nex.t pseudo-random number from .the current
LOGT(X) o sequence. The number is in the range 0 to X
: If X = 0 Returns a hardware generated random number in the range
Calculates the logarithm base 10 of X. ' l 0 to 1:
. Ex
5 CLEAR 1000
l I 10 DIM B% (100)
20 INPUT C%

1 30 FOR A% = 1 TO 20
[41
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40 B% (A%) = RND (C%)
50 PRINT B% ( A%)

60 NEXT A%

6.2.14.21

SGN(X)

Returns 1.0 if X>» 0, 0if X = 0, and -1.0 if X 40,

6.2.14,22

SIN(X)

Calculates the sine of the variable X. X is in radians.

Note: 1 Radian = 180/PI degrees = 57. 2958 degrees; so that the sine of
X degrees = SIN(X/57.2958).

6.2.14.23
SPC(I)

Returns a string of the number of spaces given by I. 1 & 255.

6.2. 14,24
SQR(X)

Gives the square root of the argument X. An error will occur if X is

less than zero,

6.2.14,25
STR $(X)

Returns a string which is the ASCII representation of the numb“e_'r X.
E.g.: STR$ (9. 2) returns the string "9, 2",
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6.2.14,26
TAB(I)

Returns a string of the number of spaces necessary to move the screen
cursor right to the column given by I. The cursor can only be moved to

the right,

6.2.14,27

TAN!X)

Gives the tangent of the expression X, X must be expressed in radians,

6.2,14,28
VAL(X$)

Returns the floating point value of the number represented by the string
variable X $. _
E.g. : VAL ("9.2") returns 9.2

X $ must represent a valid floating point number.
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6.2.15

Arithmetic and Logical Operators

Operator Usage Type of Result
+ (addition) int + int int
fpt + int
int + fpt I (Note 1) fpt
fpt + fpt
str + str str
[-/% (subtract, divide, as +, except no string version
multiply) :
4- (power ( #Mon keyb.) . as always fpt:
IAND . int ... int
IOR ) int ... fpt -
IXOR fpt ... int integer
MOD : int ... int (Note 2)
SHL
SHR .
INOT int integer
=  equal str ... str
greater than fpt ... fpt
smaller than fpt ... int logical
different from int... fpt (Note 1)
= greater than or equal to \int ... int
= smaller than or equal to
AND OR logical
. logical logical

Note 1: The integer values are converted to fpt before use.
Note 2: The fpt values are truncated to integer before use.
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EXAMPLE(S)

(1)

(Numbers without decimal parts represent integers)
Operation : Result
1+ 2 3
1.0+ 2,0 3.0
1.0+2 3.0
3% 4 12
344 B81.0

12.0/4.0 3.0
12.0/4 : 3.0
12 /4 3
11/4 . 2
3 IAND 2 ' 2
3.0 IAND 6.0 2
3.14 IAND 6. 72 2
3 SHL 2 12
3.2 SHL2.1 B V-
7 =4 ' FALSE
3.0 2.1 © " TRUE
H"FRED" & "FREDA" : TRUE
VAN = MAN TRUE
7.1=7 FALSE
7.0=7 TRUE
34 40R7=8 TRUE
3=7 AND 9£ 10 : FALSE

Type of Result

integer
fpt
fpt
integer
fpt
ipt
fpt
.integn_ar .
integer
integer
integeT
integer
integer
integer
logical
logical
logical
" logical
logical
logical
logical

logical

NB

NB

NB
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(i) (In all of the cases below, leading zeroes on binary numbers

are not shown).

63 IAND 16

16 Since 63 equals binary 111111 and 16 equals binary
1000 , the result of the [AND is binary 1000 or
6.

14 15 equals binary 1111 and 14 equals binary 1110,
s0 15 IAND 14 equals binary 1110 or 14.

15 IAND 14

1

-1 IAND 8 =8 -1 equals binary 11 .... 11 and 8 equals binary
1000, so the result is binary 1000 or 8 decimal.

4JAND 2 = 0 4 equals binary 100 and 2 equals binary 10, so tl;ne

result is binary 0 because none of the bits in either

'argument match to give a 1 bit in the result,

4I0R 2 = 6 Binary 100 IOR'd with binary 10 equals binary 110

or 6 deciﬁnal.

Binary 1010 IOR'd with binary 1010 equals binary

1010, or 10 decimal. '

Binary 11....11 (-1) OR'd with binary 11....10

(-2) equals binary 11.,,.11 or -1.

10 IOR 10 = 10

-1I0R -2 = -]

The following truth table shows the logical operations on bits:

Operator Arg. 1 Arg. 2 Result
IAND "1 1 1
0 1 0
1 0 0
0 0 0
IOR 1 1 1
1 0 1
0 1 1
0 0 0
INOT 1 - 0
0 - 1
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A typical use of the bitwise operators is to test bits set in the REAL
WORLD input ports which reflect the state of some REAL WORLD
device.

Bit position 7 is the most significant bit of a byte, while position 0 is the

least significant.

For instance, suppose bit 1 of REAL WORLD port 5 is 0 when the door
to Room X is closed, and 1 if the door is open, The following program
will print "Intruder Alert" if the door is openea: .

10 IF (INP(5)IAND 2} = 2 THEN 10 '

This alert will execute over and over until bit 1 (masked or selected by

the 2) becomes a I. When that happens, we go to line 20.

20 PRINT "INTRUDER ALERT"
Line 20 will output "INTRUDER ALERT".

However, we can replace statement 10 with a "WAIT" statement, which

has exactly the same effect.

10 WAIT 5,2

This line delays the execution of the next statement in the program until
bit 1 of REAL WORLD port 5 becomes 1. The WAIT is much faster than -

the equivalent IF statement and also takes less bytes of program storage.
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7.0
Machine Language Utility

7.1

Introduction

The Utility provides a set of facilities to devel.c:p and debug programs in
machine-code. It has the ability to keep a safe copy of the registers for
a program being debugged. These can be displayed and modified, as can
the mode of operation of the Real World Bus, and the Timer and Interrupt
controller, The memory contents can also be displayed and changed, and
can be stored on, ;:sr loaded from, disc or cassette. A machine code
program can be debugged using breakpoints, or an instruction - by -

instruction tracing facility.

7.2

User Interface

When the Utility is entered from BASIC by means of the UT command it
prints its sign-on message: P. C. UTILITY V3.3
The message is followed by the prompt character " »>'". Whenever the
Utility prints this chafacter, it is waiting for another command. The
format of commands is always a single letter followed possibly by one or
more numbers. No separator is required between the letter and the first
number, Numbers are always in hexadecimal, and are terminated by a
space or carriage return. The utility always uses the last hex characters
type d in , two or four depending on the required range of the
number. So G12345678 is equivalent to G5678, because a 4 digit hex
number is required
F0000 FFFF 5566 is equivalent to:

F0000 FFFF 66 as the third number is required to have 2 digits,
Any 2 or 4 digit number can be terminated early and the Utility will use
the number of digits typed. So:
G0003
G003
Go03
G3

These are all equivalent.
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When there is any kind of an error, the Utility prints the character "?",
This i-s the only possible error message.

When the utility is tracing a program or printing memory contents the
display can be halted by use of the BREAK key.

Some functions require the use of a terminator apart from space or
carriage return. This is called an "ESCAPE", and the key used is the
V'ecursor Left' on the far left of the keyboard.

During the description of commands, some special signs will be used. .

They are:

w  for SPACE

a  for CARRIAGE RETURN

+« for ESCAPE (LEFT ARROW)

Characters typed in are underlined in the examples.

You will return to BASIC by typing "B"
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7.3

Utility Commands

This section describes in detail the four classes of commands that assist
the user in his program development in the utility mode. Abbreviations

used in the text are delined as follows:

adr : ADDRESS

ladr : LOW ADDRESS

hadr : HIGH ADDRESS

dadr : DE'STINATION ADDRESS

badr : BASE ADDRESS of PROM Reference

The address is a string of four hexadecimal numbers. If the string is
'long_erlthan four digits, the utility acﬁepts the four rightmost digits as the
address. This feature provides the advantage that if a mistake is made
while entering an address, one can disregard the mistaken figures and
keep entering figures until the four rightmost digits are correct.

Command arguments can be separated by either space or comma.

The four classes of commands are:
Memor’y Commands: These commands enable the user to trace his
' program while it is running, or single-step it.
He can also display blocks of memory bytes, and

insert user's program or data.

Register Commands These commands afford the facility to examine and
modify the 8080 registers, and the vector and
initialization bytes. In general these commands
allow the user to initialize the DCE card before

transferring control to the user program,
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Hexadecimal I/O With these commands the user can read file, write
Commands file

CLASS 1. MEMORY COMMANDS

7.3.1
LOOK: L adr ladr hadr

When the sequence is terminated with the "RETURN" key the command

initiates transfer to the user mode. The program counter is loaded with

the address specified, After each instruction execution, the contents of

all the CPU registers are displayed on the console:

1=1043A =02 F=02 B=00 C=00 D=00 E=05 H=00 L =00

.5 =P = 1045

Where "I'" is the address of the instruction just executed, all the instructions
bem;een the low and high address specified will be traced. To temporarily
abort pr_c-graﬁ': execution, press and hold the "BRAK" key during the last
desired trace line, until the line is completed. = To continue program
execution after the break, just type "L followed by the "RETURN" key.
Tracing will continue with the command whose address is equated to "P"

on the last trace.

While under the control of the Utility durihg the break, all functions, may
be used without affecting subsequent LOOK restart, The programmer is
thus free to access and modify the entire register and memory area during
the break. .

Before restarting execution, the "trace window' can be changed from the
one originally specified with this command. To alter the trace window

continue program execution by typing:

L ladr hadr
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followed by a return, The LOOK function restarts with the new trace
limits., Whenever the LOOK function is initiated by typing all three
arguments, the system is initialized as described in Section 4. 1.
However, when LOOK is restarted by just typing L, or L with the new
trace window arguments, only the CPU registers are restored, No other
states are modified. This allows normal continution of a program after
the BREAK.

The BREAK key abort feature is always active, even when the program
is running outside the trace window. This feature allows escape from a

program loop while saving the Program Counter,

7.3.2
DISPLAY: D ladr hadr

When terminating the sequence by the "RETURN'" key, the console
displays consecutive memory bytes in hexadecimal starting with the one
specified by the low address and ending with the one specified by the
high address. Each line is preceeded by the memory address of the

first byte on the line.
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Example: . D1000, 110A
Pressing and releasing the BREAK key aborts printout.

7.3.3
GO: G adr

When the sequence is terminated with the "RETURN" key, the command
initiates transfer to the user mode. The system is initialized, gnd
program execution starts. The user program stored in the memory
controls the CPU until control is returned to the utility, The address
in the command is optional; if no address is. given, only the 8080

registers are restored from the save area, and not the GIC and TICC

*initialization bytes, Execution starts with the saved P (program counter}

value, Entering "G" without address allows restarting the system after

- a breakpoint without reinitializing.

Example: G1040
This command transfers control to the program segment starting at the

memory location 1040H.

7.3.4
FILL: F ladr hadr byte

When terminating the sequence with the "RETURN" key, the memory
space defined by and including the low and high addresses is filled with
the constant byte given. If no constant value is given the memory space
will be filled witﬁ zeroes.

Example: F1010 101A FF fill area from 1010 to 101 A
with FF

F1010 101A fill area from 1010 to 101A with gf
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7.3.5
SUBSTITUTE: S adr

When terminating the sequence with space, or the "RETURN!'" key, the
screen displays the content of the byte 'specified by the address given,
A new value can now be typed in. This value will replace the current
content of the addressed byte when the next separator, space or comma
or "RETURN", is entered., At the same time, the content of the next
higher order byte is displayed for substitution. To leave a byte
unchanged the space bar or "RETURN" is used after the display of the
byte. ' .

Example: 51000 3D-8F 1A = CB-3F 81-AE 78-FA

In the example above, digits entered by the user are underlined, and the
space bar was used as.‘i.sf'eparator. To return to the utility, press the
"LEFTCURSOR'" key. Aiter escaping the sequence, the memory
locations starting from address 1000 to 1004 will have the following

contents:
1000: 8F, 1001: 1A, 1002: 3F, 1003: AE, 1004: FA

7.3.6 .
MOVE: M ladr hadr dadr

The MOVE command, when terminating the sequence with the "RETURN"
key, moves a block of memory specified by the low and high addresses

toa destination beginning with the destination address.
Example: M1000, 100A, 1100

After executing the above command, the program segment starting at
address 1000 and ending at address 100A has been moved to a starting
address at 1100, and it will occupy all the bytes up to and including
address 110A. - The original program segment at location 1000 is not

destroyed.
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The MOVE command is useful during program development when an
instruction must be inserted into the program already stored in the RAM
memory. For example, assume that three bytes must be inserted into
a program field ranging from RAM location 1040 through 1075. The new
bytes must occupy locations 1046, 1047, and 1048, ’
Using the MOVE command, the program segment ranging from 1046
through 1075 can be shifted right three bytes: o

M1046 1075 1049 P
The thre'e.new bytes can now be inserted. Caution: the MOVE command

does not adjust reference addresses within instructions.

CLASS 2. USER REGISTER COMMANDS

7.3.7
EXAMINE: X

When the above command is terminated by pressing the "RETURN" key,
thé screen displays the following CPU registers: Accumulator, Flags,

Registers B through L, Stack Pointer, and the Program Counter.

Example:
X
A=00 F=46 B=20 C=44 D=10 E=BF H=11 L=T7TA §5=11BE

P = 1040

The bit assignment of the flag-byte is as follows:
B7 SIGN
B6 ZERO
B5 ALWAYS ZERO
B4 AUXILIARY CARRY
B3 ALWAYS ZERO
B2 PARITY
Bl ALWAYS ONE
BO CARRY
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7.3.8
EXAMINE REGISTER: X reg

This cornmand is exactly like the substitute command except that it

allows substitution or initialization of the user-register copy area.
Example: Suppose we wish to initialize the accumulator to the value of
35 and register B to the value of FF. We can do this task in either of

the following ways:

XA 00-35 46- 20-FF

or
XA 00-35
*XB 20-FF

The digits entered by the user are underlined. In the first example the
space bar was used as separator, and the value of the flags remained
unchanged, since no replacement value was entered. In the second
example the first substitution was terminated by the "LEFT ARROW"
key.

7.3.9
VECTOR EXAMINE: V

When the "RETURN" key is pressed after the command, the console
displays the contents of the user initialization and interrupt-transfer

vector bytes.

Example:
v .
0=00 M=00 T=10 G=20 1=106F 2 = 1089 3 = 0040 4 = 0040

5= 0040 6 = 0040 7 = 106F.
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7.3.10
VECTOR EXAMINE BYTES: V byte

- The function of this command is the same 235 that of the substitut or

examine register commands. It allows changing the contents of the

transfer vector or initialization bytes.
Example: V2 1089-1100

When the "CURSORLEF T!" key is pressed after the sequence above , the
interrupt 2 vector address is changed from 1089 to 1100.

"CLASS 3 HEXADECIMAL I/O COMMANDS

7.3.11
READ: R adr’

The address in the command is optional.

Pressing the "RETURN"..key after the command, initiates action. The
READ function will start reading the binary file from tape or disc as soon
as the tape recorder or disc drive is turned on. While reading the tape,
the utility checksums each record. If a read error occurs, the error
exit is taken, the reading stops, and the control is returned to the user.
In this case the tape may be read again by backing it up at least one

record, The reading continues until the end of file record is read.
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7.3.12
WRITE: W _ladr hadr

After pressing the "RETURN" key the hexadecimal content of the memory
range specified by the low and high addresses is output to the tape or
disc. The format of this output is the packed hexadecimal format
described below.

W600 60F
33%2900 B7C8CD380523C300060E0DCD3805C50 1&|§—

Check sum

Data

Code: 00 = Data
01 = End

Starting load address

Number of bytes in datafield expressed in hexadecimal

WOUFFFUGEORGEZ
Writes the area of memory from 0 to FFF to disc or cassette under the
name "GEORGE"'".

WoLIiFg
Writes the area 0 to 1F on cassette with no name. Unnamed files should
not be used on disc, It is loaded back into exactly the same addresses

as it was written from,

RI1000LUJ FRED 2
As above, but the data is read into addresses 1000 hex bytes higher than

it was written from,
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R& .
The next binary file on the cassette is read into memory. No offset is

used, Note that unnamed files should not be used with discs,

The files created by the W and read in by the R command have a file type
of 1. They cannot be accessed by, and will be ignored entirely by the
LOAD, LOADA commands of BASIC, Similarily R will not read in files
of types other than 1.

File names include every character typed between the space and the
carriage returﬁ. There is no "character delete facility, so great care

should be taken.
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- Decimal ~Character Decimal Character Decimal Character Decimal Character Decimal Character Decimal Character
{000 NUL 031 us 062 > 093 ) 123 {
© o001 | som 032 SPACE 063 ? 094 ' 124 .’
‘0oz STX 033 ' 064 @ 095 - 125 }
003 ETX 034 ! 065 A 096 . 126 o
. 004 EOT 035 * 066 B ! 097 a 137 DEL
| 005 ENQ 036 $ 067 e 098 b
E 006 ACK 037 % 068 D 099 .
007 BEL 038 & 069 E 100 a
008 CH DEL 039 ! 070 F 501_ >
009 TAB 040 ( 071 G 102 §
olo . " LF 041 ) 072 H 103 'g
011 2 VT 042 * 073 1 10%.° b
012 _FF 043 + 074 J 105 .
. 013 | cr 044 ' 075 K 106 j
;" 014 | .so 045 - 076 L ot v
: 015 s1 046 i 077 M 108 i
1 016 t CURS 047 / 078 N 109 .
; 017 "~ CURS 048 Y 079 o 110 R
018 " =~ CURS 049 1 080 P . :
019 -~ CURS 050 2 081 Q 112 p
__ 020 Shift+t 051 3 082 R 113 a
| 021 Shift+} 052 4 083 s i14 N
' 022 Shift+= 053 5 084 T 115 .
: 023 Shift+— 054 6 085 U 116 .
024 CAN 055 7 086 v o i
025 EM 056 8 087 W 118 Y
026 SUB 057 9 088 X 119 w
027 £ 058 : 089 Y 120 ,
028 [ 059 ; 090 Z 121 v
029 GS 060 4 091 ( 122
030 RS 061 = 092 N\

* ClibPDF - www.fastio.com
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LIST OF SOME USEFUL POKES

POKE $#2C4,3 FF FORCE A BREAK

OUTPUT
POKE 4F 131,0 OUTPUT TO SCREEN + RS 232
,1 OUTPUT TO SCREEN
,2 TO EDIT BUFFER
.3 TO BISC — 3¢ &

INPUT
" POKE #¢135,0 INPUT FROM K. B./SCREEN
~ ",1 INPUT FROM STRING
2 INPUT FROM EDIT BUFFER TO PROGRAM AREA

TAPE CONTROL
POKE # 40,3 28 TAPE 1 ON

440, 418 TAPE 2 ON

H40, =30 TAPE 1 AND 2 OFF

.~ PCKE# 13D, 3k 10 CASSETTE PORT | ACTIVATED
| A 13D, 420 " "2 "

SWIT_C-.H FLOPPY DRIVE
POKE #4730, 4 30 FLOPPY DRIVE 0 ACTIVATED
4730, 3k 31 FLOPPY DRIVE 1 ACTIVATED

AM 9511
uT

> SF Bgg
>
>B #

ChibPDF - WW\J';;".faSlID.CDITI
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UNIT FLOPPY DISK

uT

> 23

> XA 30 USE DRIVE N° ¢
31 " R |

>G Bb

>B

TOP OF STACK  4FF900
BOTTOM OF STACK #FF800.

_POKE = 2C4, 4 FF : FORCE A BREAK IN PROGRAM



ON TAPE "ACTIVATE"

TO ACTIVATE FLOPPY (2C5 TO 2E2)

2C5 C3 58 5 C3 F2 ¢5 C3 12 g6 C3 Al

2Dg ¥5 C3 FB §#5 C3 FC §6 C9 g¢ g0 C3 75 g6 C3 29 ¢6
2Ef C3 5C g6 (2E2)

"2A0 08 5D 08 5E 08

TO ACTIVATE CASSETTE (2C5 TO 2E2)
- 2C5 C3 B8 D2 C3 F1 D2 C3 27 D4 C3 25
2D D3 C3 40 D3 C3 45 D4 G3 A2 D3 C9 #§f #¢ C9 ¢¢ ¢¢

2E@ C3 B4 DD (2E2)

2A¢ 33 ED 03 F6 03 50 B3 C5 E8
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SOFTWARE PROTECTION

1. Write program in BASIC (Avoid putting REM)
2. UT

3. D2AI 2A4 (Pointers)

LIS B R
Low High Low High
VAL 1 VAL 2

4, SAVE ON CASSETTE BY
W (VAL 1 + 1) (VAL 2) FILE NAME (without double quote)

5. Protect by _
F(VAL 1+1) (vaL 2) c@ C(C = Hex code for form feed)

6. B (return to BASIC)
7. SAVE ON CASSETTE (SAVE "FILENAME")

When loading from cassette you cannot LIST nor EDIT anymore as

all information is scrambled.
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WHAT TO DO 1F AN ACCIDENTAL RESET HAPPENE D DURING
PROGRAM KEYING OR AT END OF PROGRAM

—

°® N e e e

Push on BREAK

Type UT return

Type S29F and 6 x Space bar,resultis b a x x x x
Note b a x x % x '

Cursor («)

Type Sa b space bar,result is x x

Note x x . )

Cursor (=)

Press B (BASIC)

If you accidentally RESET

n

1. Type UT return

2. Type S29F press 6 times space bar; result is x y &&&&
3. .

4, Sa bchange the2 " " " neonoon "

Change the 6 positions if different to what ydu noted.

Cursor

Press B

6. Type EDIT press and BREAK Space

SAVING AND RELOADING A DRAWING

After you draw the picture for saving

Fress on BREAK

Type MODE ? A (? being the mode in which you draw the picture)

Type UT Return
Type W XXXX BFFF PICTURE 1

Teo reload the picture

Type MODE ?A (? being the mode in which the picture was drawn)

Press UT Return
Type R
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MODE 1

2 A B350 TO BFFF
3A A440 TO BFFF

4
5

5670 TQ BFFF

125.
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[ Ta ]
oo

COOL
CoOow

Cooc

COOF
CO1z2

co1s

co1g
COLE

CO1E
C021
CO24
C0E7
CO2ZA
CoOzZh
COZ0

COz=

¥

XMINIT:

XFINM:
XFDCM;

i

XFCOMP:

XIINM:
XIDCM:

XICTOMF:
XPUSH:
XFOF:

i

i 10 FUNCTIONS

XFCE:
XFEC:
XICE:
XIBC:
AHCE:
XHEC:
APRTY:

DECEUF:

i
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0s

Ds
Ds

D

0
D=

ns
DS
s
DS
D=
0
ks

D=

FAGE

OCO0EH

LOCN VI A

Wi W W W

A RS RA NN AR AR
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S me e e we e s

PAGE 7

FACKAGE INIT

INCR FFPT NUMBER IN MEM
DECR FPT NUMEER IN MEM

FLOATING POINT COMPARE

INCR INT NUMEER IN MEM
DECR INT NUMEER IN MEM

INTEGER COMPARE

SAVE FPAC ON STACK
RETRIEVE FPAC FROM STACK

INPUT A FPT NUMEBER TO FPAC
CONVERT A FPT NUMEER FOR QUTFRL
INFUT INTEGER NUMBER TO IAC
CONVERT INTEGER FOR OQUTPUT
INFUT HEX NUMBER TO IAC

CONVERT 1AC TO HEX FOR OUTPUT El ' . FDoo-

FRETTIES WP FPT OR INTEGER NUM

LOCATION OF OUTPUT EUFFER

l ' DAl 2020 ASSEMELY SERVICE, DZ 2

EASIC V1.0 DISK EDIT 7 Z-MARCH-30

I' |I FEOO
- FLOO
Il -lI FEO0

FLozZ
Fio4

Foos
" ' Fioon
0032
' ' 0034

0076
QOOBA

0000

0004

lalnlez]

I l 0010

DOZO

' l 0040

0050
FDO1
Il .4II FLO4
FOOS
11
|-
1]
|

[

THALD

i

SNDAD

T

EQL
EGnd

SEND0
SND

COM1
COME
C1ME
C2M3
oMo
COFIX
B
FIPGE
PIOTR

PIRIY

PIEUZ

PIRFI
FICAL
EQU
EQ
EQ

MEMORY + 10 MAP

OFBODH

PAGE 10

DEFINES WHERE TO FIND THE HARDWARE

i MATH CHIFP (IF FITTEDD

OFCOOH ; §253 ADDRESS (IF FITTED)

i
¥
i
i

i

CHAN O

CHAM 1

CHAM 2

CONTROL

PADDLE READING CHANNEL

CHAN ©, MODE 1,2 BYTE OPERA
CHAN O, MODE 3, 2 BYTE

CHAN. O,  MODE. 0. 2 BYTE OF

FIX COUNT ON CHANNEL O

FORT

H

H

FAGE SIGNAL

SERIAL OF READY
BUTTON ON FADDLE 1
éUTTON ON FPADDLE 2
RANDOM BITS
CASSETTE INFUT DATA

i PADDLE SAMPLING START

i VOLUME DUTPUTS CHANS 0, 1

EQ SNDAD
CEQL SNDAD+Z
G SNDAD+4
Ea SNDAD+4&
Et SNDO
MODE BYTES
EQU 032ZH
B O2&H
£ O7LH
EQit ORA&H
Ei D30H
EQL 0
OFDOOH 5 INPUT
EG O4H
Efb OSH
EGL 10H
Eqn ZOH
E@aL 40H
EQL 20H
OFDDLIH
OFDO4H
PORD+1

i VOLUMES CHAN' Z AND NOIZE
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FD0A

L0001
L0007

QOO0

001G
DQED

FEQOD

0050

(S

= i FFFQ
. Fo00

FE00

FORO

i
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EGi

FOCAZ
FOLMSE

POPNA

FOCML
FOCMZ

i TOP 2
EGI)
RWMOP
RWMIF
EQU

EQU

EGIL

PAGE

OFDOEH

Eid
EnL

EQL

EQL
EQL

BITS ARE EBANKE SWITCHING

OFEOQOH
EQL
EGH
OFFFOH
OFS0Q0H

OF200H

L,

i OUTPUT PORT

O1H
7

OEH

10H
ZOH

i RUWBLUZS GIC ADDRESS

020H

OF0OH

; TICC ADDRESS
i TOP OF STACE RAM

i BOTTOM OF STACK RAM

FAGE 11

H

i

i

i

i

i

i

CASSETTE OUTPUT EBIT
PADDLE SELECT BITS

FADDLE ENAEBLE BIT

CASSETTE MOTOR CONTROWEL
" L "

- o o

RW OUTFUT MODE

RW INFLUT MODE

DAT 2020 AZSEMBLY SERVICE, D2 2

EASIC VIO DISK EDRIT 7 Z~-MARCH-20

o100

G100
10z

01064

10A

0107
O10E
010F
111

QLo

011z

O11LS
0114
0117
o118

i VARIABLES: -

" BYSEOT:

CURRNT:

EREFT:

LOFVAR:

LETPF:

 LETEP:

LZOHINT -

LOFFT:
i
LOFLN:

FRAME

STHGOE:

ORG

LSER STATE:

FOLLIDWING ARE

0z
Dz

nE

0s
Ds
D3
DE

O100H

FAGE 14

SAVED BY SOFT BEREAK

P

z

2

i

START OF CURRENT LINE

START OF CURRENT - COMMAND -

FOINTS TO CURRENT LOOP VARIAE

O IF NO RUNNING LOOP

FLAG FOR INTEGER/FPT LOOF
AND IMPLICIT/EXFLICIT STEP

STEP. VALUE IF EXPLICIT

LOOF ITERATION COUNT
FOINTER TO START LOOF

POINTER T START LOOP LIME

$-LOPVAR+1 ; ALLOW FOR FLAGS WHEN FUSHI

2

i

STACK LEVEL. AT LAST GOSUR
O IF NO ACTIVE CALL
TRACE/STER FLAGE TOGETHER

TRACE FLAG
STEP FLAG

FLAG SET WHILE RUNNING INFUT
" " n " PRDE. Rn

; PREVIDNS Z EYTES MUST BE CONSECUTIVE

FAGE
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DAl =020 ASSEMELY SERVICE, D2, 2
BASIC V1. 0 DISK EDIT 7 2Z-MARCH-80

3

i RUNTIME SCRATCH AREA

FAGE 15

' l :

i DUTPUT SWITCHING

DAl 2080 ASSEMELY SERVICE, D2 2 FPAGE 1&

BEASIC V1.0 DISK EDIT 7 2-MARCH-20

O TO OUTPUT TO SCREEN+RS2E2Z

GENWK: 5 SCRATCH AREA FOR GOSUE/NEXT (2 EYRRS 0131 OTEW: D= 1 i
LISWL: i START 0OF LISTED AREA i1 OUTPUT TO SCREEM
; ; 2 TO EDIT BUFFER
0119 COLWK: DS 2 ; SCRATCH AREA FOR SCOLG, SCOLT (4 BYTE! i 3 TO DISK
O11E LISWZ: DS 2 i END LISTED AREA i INPUT SWITCHING
i SAVE AREA FOR RESTART ON ERROR. ' ' ' : C G VINSW: DS 1
; - ;O FROM KEYBOARD
0110 ERSSF: DS p 5 STACK POINTER o ' i 1 FROM DISK
011F DS 3 ¥ ' ' i :
- : P ; ENCODING INPUT SOURCE SWITCHING
0122 ERSFL: DS 1 i SET IF ENCODING A STORED LINE ; ' .
' i 0132 EFEPT: DS z i POINTER
; DATA/READ VARIABLES J ' 0124 EFECT: DS 1 5 COUNT
0123 DATAC: ' DS 1 ; OFFSET OF NEXT CH TO ENCODE IN "DWEA 0135 EFSW: DS 1 i SET O INFUT FROM KE/SCREED
v ; i 1: u " STRING
0124 DATAF: DS 2 ; POINTER TO CURRENT DATA LINE : ; z: " 4 EDIT Eil
i 'DATAR: DS p ; POINTER AFTER CURRENT [ LINE IF Y ; . _
; : S i VARIABLES LSED DURING EXPRESSION ENCODING
0126 CONFL: DS 1 i SET IF THERE IS A SUSFENDED PROGR ; (COULD OVERLAP WITH RUNTIME VARIAELES)
0127 STACK: DS z ; CURRENT BASE STACK LEVEL 0136 TYFE: DS 1 i TYPE OF LATEST EXPRESSION OR ITEM
0015 - SFRAME  EGL SYSTOP-SYSEOT ' ' 0137 RGTOF: DS 1 ; LATEST PRIORITY OPERATOR
; SCRATCH LOCN FOR EXPRESSION EVALUATION 0138 OLDOF:. DS 1 i OLD PRIORITY+OPERATOR
0129 WORKE: DS 4 ' ' 0139 HOFFT: DS z 5 PTR TO PLACE FOR OFERATOR
; RANDOM NUMBER KERNEL - 0136 RGTPT: DS z i PTR TO RGT OFERAND LATEST OFERATO
0120 RNLIM: Os 4 - ' ; ORDER OF LAST 7 BYTES IS IMPORTANT
i '"RNDLY: DS 1 i RANDOM NUMBER DELAY COUNT ¥ PAGE
+ PAGE '

ClibPDF ~www.fastio.com’
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Al =020 ASSEMELY SERVICE, DZ 2
ASIC Vi 0 DISK EDRIT 7 Z-MARCH-S0

" 11
. MASK TO SELECT CASSETTE 1 OR 2 :
0130 CASEL: DS 1 ; #10 FOR CASSETTE 1, #20 FOR ' l
: ENCODED INPUT BUFFER :
0132E EBUF: DS 128 i LSED ALSO BY UTILITY
, INTERRUPT HANDLER VARIAELES ' l ' '
00SF Treim  Eou OSFH  ; CURRENT INTERRUPT MASK v
O1EE 3l']l':l‘1F.RT tIS z i TIMER LOCATION ' .
i 0150 eTIMR: D5 1 i CURSOR CLOCK '
OOQF ETIMU EQL) 15 H FLQSH TIME IN 20 MS UNITS 1 :
o1c1 KBXCT: DS 1 ; EXTEND KB SCAN TIME caumenl .
000z KEXCK  EOU z ; KB SCAN TIME (UNITS OF 16 MS)
_ : i RAND ROUTINE NEEDS THIS Eusr' '
; INTERRUPT MASKS DEFINITIONS -
FFFE ;NDIQD EG TICC+OBH ; S0OUND TIMER ADDR )
DOOS SNDIM  EG ozH ; SOUND INT MASK EIT l l
FFFC KEIAD  EGU TICC+OCH ; KB TIMER ADDR :
0040 EEBRIM EGILt A40H i KEYEBOARD " " " )
DOZ0 fLkIM  EQU 020H ; cLock otovov l '
0004 STKIM  EOU 04H ; STACK v v v ;

+ PAGE
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SIC V1.0 DISK EDIT 7 2Z=MARCH-20
.
} 10 LocaTIoNs
; 1PoROM: R 1 i MEMORY OF
3 'PORIM: S U 1 i LAST OUTPUTS TO
0040 POROM  EDU 40H i OUTPUT PORTS |
;"saUND CONTROL ELOCH =TORAGE
DODE SCEL E0U 14 / LENGTH OF A SDUND CONTROL BL
DODT NCEL  E0U & Lo NDISE "
ez scEo: DS FRGCELANCEL ¢ SOUND + NOISE cHéﬁNELa
) ENVELOPE STORAGE ' | .
a0 ENVLL  EGU 4 . NUMBER OF BYTES/ENVELOFE
002 O ONUMENV Eol 2 i NUMEER OF ENVELOPES
FS ENVST: DS~ NUMENVSENULL ENVELOFE STORAGE
0Z7s IMPTAE: D “7¢=*Ac+1 ; IMPLICIT TYPE TABLE
0ZEF IMPTYF: 0 iy ; DEFALLT NUMEER TYPE
0ZIO REOTYF: DS 1 ; REOUIRED NUMBER TYFE

i SPARE VARIABLE SPACE

i

ks 10
DATAR Ef) 0291H i
RNOLY EQ 0Z93H i#®
FOROM Enkl 0Z94H i
FORIM B C0Z95H i #
INSW EG 02Z9EH IR
+ FAGE "
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2020 ASSEMBELY SERVICE, DZ. 2 PAGE 1%
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i

i HEAP/TEXT BUFFER/SYMTAE POINTERS

!
o 298 HEAP: DS 2 i START OF HEAP ' _
| Z?D. :‘lSlZE: DE 2 i SIZIE OF HEAP l l
| 100 HSIZD  EQU 100H  ; DEFAULT SIZE

29F :rXTBGN: s 2 3 START OF TEXT BUFFER ' l

}XTUSEf + END fEXT AREA AND
ZAl STEBGN: DS 2 i START SYMBOL TABLE
' 2A% STBUSE: DS 2 ; END SYMBOL TAELE I :.

% - 2AS ;DhBDT: Ds . Z ; BOTTOM OF SCREEN. RAM AREA
5 +  PAGE

ClibPDF - Wwﬁ.fastio.com

l\ l

DAl 5080 ASSEMELY SERVICE. DZ. Z
BASIC V1. 0 DISK EDIT 7 Z-MARCH-30

OZEO
0040

OZAF
0020

0002

0040
0040

0020

i
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PAGE 20

; KEYBEOARD VARIABLES + CONSTANTS

EETPT:

i
MAF1:
H

MAFZ:

KNSCAN:

KELEN
KEYL:

L IND:

KLIIN:
KL IO

RPCNT:
SHLE:

i

KERFL:

’
i
SHLOC
SHMSK

RPLOC
RPMSE

RFLIM

BRSEL
BRMSK

ERLIM

+

ns
s
Ds
s
EGNL
ks

ns
DS

Ds

ne

IF SUSP
Ds
ENDIF

EQU
EQU

EQU
EQL

EG

EQLl
ERy

EQU

PAGE

2
8
8
1

MAF1+7
040H

MAP1+&
0Z0H

2

040H
040H

20H

i

i
¥
i

i

POINTER TO CODE TABLE

LATEST SCAN OF KEYS

FREVIOUS SCAN

SET TO SCAN FOR BREAK ONLY
LENGTH OF ROLLOVER BUFFER
CIRCULAR BUFFER FOR KEYS PRE

NEXT POSN FOR. INPUT TO KLIND
NEXT POSN FOR OUTPUT FROM KL

COUNT FOR REPT

SET IF "SHIFT INVERT"

FLAG FOR "EBREAK FRESSED"

EYTE CONTAINING SHIFT
SHIFT KEY EBIT

BYTE CONTAINING REFT KEY
REPT KEY BIT

TIMING FOR REPT

COLUMN SELECT MASK FOR EBREAK
BEREAK KEY BIT

TIMING FOR HARD BREAK
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DECE

Dzhl

OZ04
Qz07
O20A
nzZon
DZED
DIES
GZE&
OZES

OZEA

DIET
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i

i DISC/CASSETTE SWITCHING VECTOR

10VEE:

WOPEN: DS 3
WELK: oS 3
woLnsE: Ds 3
ROPEN: DS @
RELK: DS 3
RCLOSE:

ROLO: DS 3
MELK: D3 3
RESET: DS 3
DeUTE: DS 3
DING: DS 2
’ o 5 i SPARE
TARSL: DS z
TAPSD: DS z
TARST: DS . 2
VAREND

VARLAST:

RAM SET s
+ FAGE

PAGE 21

13

JAI 2020 ASSEMBELY SERVICE, D2, 2
ASIC VI 0 DISK EDRIT 7 2Z-MARCH-20

C&CO

E1
F3
2243200
Fs
E1
224100

2E40

£ ZADA00

EZ
=13
b
EZ

3 AF

ZAZ000
FS
E&TF
B4
FZ4000
3204FD

ZEEQ
CDFZC4&

EZ
FS
7C
324000
ZZOLFD
F1
El
ce

ORG OCACOH
BANEKE SWITCHING RESTARTS

THE FOLLOWING ROUTINES

e e e e

ARST:

7.

FAGE 22

START OF BASIC

SWITCH THE PAGED

BANKS OF ROM. THEY ARE ENTERED VIA RST INSTRUCTIONS

POP H

DI

SHLD RSWKZ i SAVE HL

FUSH FSW

POP H

SHLD REWK1 i PSW

MW I H, 040H ; BEANK SELECT BITS FOR MATH P#

LDA MVECA ; OFFSET OF START HW/SW VECTOR
MRS10:

XTHL

ADD M ; ADD ENTRY NUMBER

INX H

XTHL

MOV L:A ; COMPLETE ENTRYFPOINT ADDRESS

LDA POROM ; BANK SELECT PORT STATUS

PLUSH PEW ; REMEMBER

ANI O3FH ; KEEP OTHER BITS

aRrRA H i ADD NEW SELECT BITS

STA POROM i UPDATE MEMORY

“STA PORD i AND PORT

MVI H: VECA SHR &

CALL MRDCL
i

XTHL

PUSH PSW

MDY A H

sTA POROM ; REINSTATE MEMORY

STA PORD ;i + PORT

FOP PSW

FPOF H i

RET ; BACK TO CALLER



DAI 8080 ASSEMBLY SERVICE.DZ. 2

BASIC Vi, 0 DISK EDIT 7 2-MARCH-80

C4F2 ES
C4F3 2R4100
C&F6 ES
C6F7 F1
CoF8 ZA4300
C4FB FB
C&FC Co

i ClibPDF - Www.fastio.com

MRDCL:

PUSH
LHLD
PUSH
POP

LHLD

RET
PAGE

138,

PAGE 23

139.
THIS PROGRAM HAMED SUM IS CALLIMG @ MACMINE LANGUAGE

SUBFOUTINE LOADED &S AM AREAY 7747 HAMED **SUM A°°

THE SUESROUTIME LOCATED AT #3FC , FERFORMS INTEGER
cALCILATION WMITH 64 DIGITS RESOLUTION. YOU MUST LOAD
THE FPROGRAM, STOF THE RECORDER IF %0U 0O HOT USE THE
REMOTE COMTROU. RUM THE PROGRAM WHAT I8 MOW LOADING
THE FOUTIME A5 AM ARRAY AND ASK VOU THE OPERATION TO
PERFCRM 1. E. 123454432 <RETURM> AND GIVES THE RESULT.
IF vOU ®RESS THE BRERK KEY TO COMTINUE YOU HAUE HOW
O RUN 35 L0R FIRST TYPE 1 <{RETURM> TO 24 J{RETURM>

WHAT WILL ERASE THIS TEXT AMD LOADA ROUTIME AND YOU

CAH HOW MAKE A HORMAL RUH. IF YOU WaHT TO SAVE THE
ERPOGRAM AHD THE ROUTIHE %0U MUST SAUE®’PROGRAM NAME®®
STOF RECORDER, SEVEA A°ROUTIME HAME™® .

won WMILL HOTICE TF YOU LIST THE PROGRAM THAT 3 FIRST
LIMES &RE CLEAR 2086, DIM A(20.20), LOADA A77SUN A77
SFTER YOI HAVE LOADED THE ARRAY YOU CAMNOT EDIT MOR
CLEAR HOF DIM ARRAVS ALREADY DIMEMNSTOHED.

FREST QMY KEY CONTIHUE THE PROGRAM LOADING ROUTINE

SLEaR Toen :

k15 BT et < 3 < Wl = Y o

Loald 0 TEUM G

PRIMT "WHAT 1S YOUR SUM s
THEOT of

SEETHT

1 Tl A RIED, pl ) .

o6 EETMT PHERE IS THE aHSHERTY 4%
s HOTO 35
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FE
ch
[aj5]
jsls
jafs]
jals]
pale
5[5
e
sl
[5]]
i
o5
S]e!
el
L5

L5
A

AT e

RN T

SRy

g T T
S R

s}
5%
(58]

QI

i
jalt
jal%
[ElE
5%
1
jala]
s
sl

. l s Ty T #TR0 REE, #11)

i 141,
I l'l'-':‘.{::f-'--'al_. T EMHE TR

TUEaR I00

N N

E #7930, T1FONE $2%E,01POKE ¥TEC, #E0:FOKE #7E0. 422

A FOR Tu=G TO 11:1BEah 0
oag Tiu=H TO 1SiREAD D%
R TE oty u=R{A0 THEM [iM=(PEEX<HI0EY Iabh #FE I0F #Z50+D1%-#108

GrHE 0%,

DRI =DN+1 T HEUTIMERT
5 SOUE BT BTIPORE BT0. #A
nOTs BTION. BCS, H0S, BES, BFS .71 B0 $OT. H06. BO0 . BAE . 05, #16, $00,. B 10, #2324

A BT HTE,REE, BO7, 457, BET.HTI.HIT. 4T4. BTE BEE L #TD L HTE 495, BT BT

croo o meTa BTIIE,

BTO, RO BOT L ASE, BT HTT BT HTY L BTR L HRE L BT HTE L BOT ETT B0T 4

SHTH RTIONBTTLBGE. BDT,8SE, BAT.ATT. RIT.HTG, BT HBE . #OD L HSE, #OT, #TI, 2T 4
canmeTa ETHR BIGL#2T.HTE, 07, #EE.HTD.RSE L HET. U0 HTE . #04 HEE CBOT, $5T. 0T

L BGRL BDTL BTS00, BT HTE . BOT. BT L BTL 0L RTL RTT. AT H0T . 8T6

CHUE ETE L BT, B0 BT TLOEOT BT RS AT ETE HTE HTE #TT EF L, #UC

SRR BTE BOC L HTO, AT 4TI 800, #27, HTELETE HTO BT RFTLHIGD, BIT, BT
cEc mATa BTOMLBTOLETTL R AN BET 4TE A B0 #T2 HFD. BLET, BETL HTE, B, #3

;HHE.#FF-#ii-#?C1ﬂlmﬂ,#32,#EF,#lGB,ﬁ3?;#F9p81@Ba#32,!

ET T T, BT, B B UOA, B3, FE L, $32, BFA, $196, #30, #FC,

T, ELO0, 80, B0, #1010, E00, BT OBSF L BOT # 10. #90. #00, $00, BO0, B

e TUTIT e T T THE TTRE s MR M, ST MITEIRRIMT 1@i=83I0RF

=i mR Gema TOOUEHOTET-13TIESMIDEITEDY, 1Y

= TS Lo e e L gT AR
) e

SreT183C SR TUEN POKE A% UAL(TIE s ax=a5-11 IF AN=#TE




142, cee ' . _ 143,
. 4
b T T 4T _

STOm T NS CT FT 21 BR A3 O6 Ba PE 05 16 08 IE 32 34 l l

STan Too DT ot 57O

1opr

i

T NI TE B3 FIOYT Z4 T2 BE O SE AT Y2 23 34 aTAaT IHG FMY P.ﬁ MILo
DITH T oRE CO0OSE QT VR 2T Z4 TR OBE C2 SE AT 72 23 34 ' ' ----------

?73?;?? EOJE 92 EE 0T SE A3 28 3E 84 BE CZ JE 83 38

ATES A 2T I6 MO 0T SE B3 F1OE1 DI £1 03 A9 DP 38 EF l ) l

G T CE Ta €2 §7 0% 21 ©A4 93 FE 06 I8 32 F1 PE 23

PRIMT "ROTATING PYRAMIDE ,1,2,3 AMD 4 ARE USED™
FRIMT "WITH REFT KEY FOR ROTATIOM":WAIT TIME 400
MODE E£:MODE £:SF=3. S:REM MODE +5SCALIMG FACTOR
COLORG 8 15 @ 15

GOSUS 2000:REM INITIALISE DATH
PEM

GOSUE 280:REM DRAW HEW SHAPE
COLORG & 15kCt-03 1540 15
GOSUB 28G:REM ERASE OLD SHAPE
G=1., 60

KS=RB5 (KD
A=GETC: IF ALASCC"A" ) THEM 1680
FOR P=t.8 TO MF

M OPY=HP VYR Y=Y (R

HEXT

REM :

158  0OH a-ASCo ey GOTO S09.516.600.618.708.710
168 GOTO 1@a -

161 REM

162 FREM

568 KE=-K%

518  FOR P=1.8 TO NP

520 H=HPMIW=VOPY

538 H(PY=HEECHYIKE

S48 Y(PISVERKC-HEKE

556 HEXT
- 568 GOTO 26

596 REM

%21 FREM
- KE=-KE
.. FOR P=1.8 TOQ NF
e20  Y=W(PX1Z=Z(P)

E30  VIPYSVERKCHIHKE
648 ZCP)=ZRKC-YEKS
656 MEXT

eE8  GOTO 2@

€61 REM

662  REM

7B KE=-¥g

718 FOR P=1.8 TO WP

T2 Z=Z(PYiNH=MIP)

TR ZORY=ZHKCHHRKS

Ta4G HOP)Y=MMKC-ZHKE

ATTR TC g 3@ IZ FI PR PI FE LR 3@ I2 FF FE 3 PE OS5 o
ATEN U@ %P FS OFE 23 FE 08 38 32 FD FE 23 FE C6 38 32 ' '

Ntan °f E IE FF I EC JE Iz EE PE 32 F@ FE 32 F2 TE

KRR R R v Rt R ) W)

el ol
Lo g rIS D) AR
I T K .

STES °F TE 37 98 PR 0@ 7 SF BT 24 09 91 9@ BT 06 6O
IR 45 35 20 23 46 35 20 2332 31 20 23 42 39 20 23
FIE I I3 20 23 3@ 36 o0 2% 3@ 41 IC 27 38 45 20 23
' 0 36
aTTe TR T3S 32 35 A0 @1 35 80 A1 32 90 19 13 00 60

ATEF 4 I8 IO

3
[
]
-
[
33
[
[
)
i
i
E]
3]
b |
s
4
L]
]
=
~J

G N T s & G =
Bl N EE SN . EE =
il
D
0D
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TS
TEA
el

MET 144,
G0TO 29

REM

REM DRAW HEW PICTURE
REM

FORE L=1.8 TO HL
Pa=LAatL)

FPE=LBCL >

DRAL XEPAY+REC, YIPAN YD HIPBYHXC, VIFBY+YC 17+0%2
HES

RETLIRM

REM

FEM ERASE OLD PICTURE
FEM

FOR L=1.9 TO HL
Fa=LAcL)

FE=LE{L?

GRAW M CPATHHE, YWOPAY SVE HECPEI M, YWIPBY+YC 18240
HE®T

RETURH

REM

REM DATA SETUP ROUTINE
FEM

PHI=PI1-20.8
KE=STH(PHI>
EC=COS{PHI
HO=HMEKS 2, @
YO=NMEN A2, O

=1, 0

PEAD MP,HL

DIM WCHEY, YOHPY , ZOHPY
DTM MOHEY WY EHRY

DIM LACHL Y, LE{HLY

REM

FOR P=1.8 TO NF
READ HIPY.YCPY,ZIFY
HOPY=XIP YRSF

R S
TOPY=TIPEEF

HENT

REM

FOR L=1, & TO HL

READ LAadL».LELY

CHEXT

REM

GOSUE 808
PETURM

REM

REM DATA

REM

REM MUMEER OF POTHTS AHD MUMBER OF LINES
DATA 5,8

REM

DATA 0,0, 20
DATA 20,28, -26
DATA 20, =20, -7
PaTa -20, 20, -
DATA -20, -28, -
REM

DATA 1,7

DATA 1,7

BaTa 1.4

ClibPDF - Wwﬁ.fastio.com

4148
4156
4158
4170

LaTE

REM DATH FOR SOMETHIMG ELSE!

REM

DaTH
DATH
DT

CDaTa

oaTa
naTA
DETH
baTY
DATA
DaTa

LaTE 2
pata =
DATH I,

faaTa
DT
DaTa

DATE !

aTa
EHD

l.‘:?.

20,208, 28
20,20, 20
DE, -26, 206
28,-24,-20
-8, 28,208
28, 26, -8
—26, —20. 28
~20,-28,-28

145,



146. ' l
CR AP S _ ' '
C1=1.8 ' '

1

z C2=0.8 :

3 CI=14.10

4 Ca=1Z.0

19 COLORG €A C1 C2 CEICOLORT CO B @ @ ' '
t1 MODE 3A &

12 H=GETC

104 REM DREAW 14,19 14.68 C1

116 REM DRAN 14.68 63.68 C1 ' '
120 REM DRAW 63,68 63.19 C1 -

128 FEM DRAW 63,19 14,19 Ct

148 FILL 15,20 62,67 C2
156 REM DRAW 94,17 24,68 C1

166 PEM DREW 94,68 143,62 C1 l l
17 FEM DRAW 143,68 143,19 C1 ' _
126 REM DRAY 143,19 24,12 01

128 FILL 95,20 142,67 C2 o
*BE - GOSUR 1208

218 FFS=0, : TOS5X=0 :
2z CURSOR @, 3:PRINT ™ TO SHOOT CRAFPS FRESS AHY KEY by
pug B4 CURSOR @, Z:PRINT Faint . tozsae
214 CURSOR 8, 1:PRINT " "1
215 CURSOR @, G:PRINT " "y
216 CURSOR 28, 2:FRINT "$"::CURSOR 28.2 :
2za GOSUBR 1308 5

281 IF SUM%=7. 0 OR SUM%=11.0 THEM CURSOR 25.1:GOSUB 15@8:G0TO 210
252 IF SUM%=2.0 OF SUM%=3.@ OR SUMX=12, 8 THEM CURSOR 24, 1:GOSUB 1660:G0TO

253 PDINTX=SUMX
254 GOSUE 1400:G0SUE 1360 l |

255 IF POINTH=SUM: THEHW CURSOR 25, 1:GOSUE 1588:60T0 216

260 IF SUMx=7 THEH CURSOR 25, 1:G0SUE 1680:G0TO 218

(2eB GOTO 254

7OG D=1, B+INTC10, G4RHDC1, 803 IF DY6. 0 BOTO 760

80 A=U+19.08 _ |
sat Al=A+7. @ !
287 B=U435. 0

80T B1=B+7.0

304 C=451.0 . l
205 C1=C+7. @ : :
218 IF D=1.@ OF D=3 @ OR D=5.0 THEM FILL B.4A B1,47 C3

a8 IF D=1 THEM RETURH

270 FILL A.56 A1,63 C3 :
275 FILL C.24 C1.31 C3 ' l

ClibPDF - Wwv;.fastio.com

0000 00 G0
LA T
b g B

332
@Ulig

1206
1218
1220
1238
1246
1245
1254
13688
1468
14E1
1560

1eag

IF 04 THEM RETUERH

FILL A,24 A1.321 C3

FILL C,56 C1.83 C3

IF {8 THEM RETURH

FILL A.489 fl.47 C3

FILL C,48 (1.47 C3

RETLUREH

FILL 19,24 52,63 C2

FILL 22.24 125,63 C2

U=@, a: GOSUE 7aa

SUME=THT(D Y

L=2@, 6 GOSUE 708

SUMZ=SUM 4+ THT (DD

FETLIRH

WATT TIME 18iH=GETC:IF H=0.8 GOTO 1306:G0SUB 12680:RETURM
CURSOR &, 1:IF POINT:S M THEW PRIMNT POIMTH." "3
TOSEY=TOSS%+1 :CURSOR 47, 1:PRINT TOSSX:CURSOR 23, 2:RETURM
FRINT "gou win"iiJF=1.@:WAIT TIME 206:RETURN

FRINT "wou lose"iiJF=1.@:UAIT TIME Z88:RETURN



148, l
N

o COLORG 7 15 8 @

18 MODE &

1ae SH=HEN MOD CHMAM M ITH=YX MOD {YMAKD l '
165 FOR Ax=0 T A8 XE=RHD CEMAKD L VYE=RMD CYMAH D :

118 ORal S5 T% HR. WY 1S:DRAN S5, TH MM, WH @ Si=MN TH=\5%"

126 HE=T:WAIT TIME 190:G0TO 18

EUG . l

S MODE S

18 HE=SIFOR ON=YMAR-6 TO B STEP —1:KN=HN+1:GOSUE 106:MHEXT ' '
28 GOTO 5

16a  DOT ¥X.0% 15 )

tig DOT HE-1,0%+1 13 ]
128 DOT MM-Z2.0%+2 11 wi l l
126 DOT ¥X-3,08+3 2 : ISR

t4a  DOT MM-4,0%+d4 & o .
156 DOT BX-5,0%+5 3

168 DOT WR-B.WE+E

a0 = R . .
176 RETURH ;

—
4

1l
SOo0UMNDE .

19 EHUELOPE 0 161FOR Q=@ 8 TO 2, 8:S0UND A 15 @ FEEQ\TES.@)INE. l

28 FOR a=S. 8 TO S541.8 STEP A:GOSUE 166: NEMT

Ry FOR Z=44Q, 0 TO 3Z, 8 STEP -(2-166, 6>

40 FOR G=@,8 TO E.EHSUUHD G 8 15 2 FREQCZ4G) ' l
=0 CHERT GeialT TIME S:HEXT Z:G0T0 19

196 f=d MOD 3.rR=I0+1, @) MOD 3. 9:8=d0+2, 8 MOD I8

5] SOUHD 0 8 15 2 FREQCA+ZZ, A

128 SOUND R 6 1S 2 FREQOS#A+IZ. B

10 SOUMD 5 A 15 2 FREQOOEAEA+IZ. @0 ' '

146 FETURH

| ClibPDF -.wwv;}.fastio.com
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149.

ORrR GREAFPHILCS

:1('1

MODE 2:505UB 28:MODE 4:1GOSUB 20:MODE &:GOSUB 26:G0TO 16 -
FOR AX=0 TO YMAK:DREAW 0.0 XMAK, A% 20+(A% MOD 33 :HEXT

FOR AN=0 TO XMAE-1:DRAN 8,0 &% YMAX 28+ A% MOD 32 :HEXT
FOR ©x=@ TO ZO:COLORG RHDC1IS) FHDOISY RHDCIS)Y RHDOLS)

WAHIT TIME ZO:MEXT SHIRETURM

MOME 9°FDSHP TAIMODE 4:GOSUE ZA:MODE &1 EDSUB 2G0T 18

ToWMEs STER Trid=Wx+1:DRAN .8 HMAM, A% 20+0W5 MOD 3} HEXT
MR —-1 ﬂTEF Iru=WRL 1 DRAN 8.8 AKX, YMARK ZE+ (W3 MO 33 HE

0RMEH STER Tri%=t+1iDRAW AL XMAK, YMAK 28+ (W% MOD IiiM

0 M STER "M?‘ﬂ”+t DRaW B, A% EMAK YMAK 28+00% MOD 33 :H

TRICOLORG FHDCIS) RHD(1S) RHDC1S) RHDCISY

.MﬁITFTIME ZETHERT ﬁ"PETURH

oM LT HEES

1aa
1as
g

EDLQF‘P vis @@

MODE 4

Sx=ME MOD (HMAMY I TH=VE MOD (vﬁgﬁ;(vMQX)

FOR a%=0 TO 2:uX=RHDCHMARI VY=

DRAW 5%, T% ¥H.W% 1S:0RAM SH.TX KiWH 0187 Ko TH=\ I NEXT1GOTO IB



THE =TIHG

Al

CHUELOPE B 15,3318, 23

150.

15,2518, 2:8

CHUELORE | 15,5:12.5716, 166368

©oCTM ME(SH, 833DIM FXIS0.@:DIM T(255, @>:DIM E(255.8)
DIM L2SS, Gr:DIM MO255, 0):DIM D(25S,. A)1DIM S(255. @t
DATA C.65,CH+, 62, D0, 73, 08+, 75, EQ, 82, FO, 67, Fo+, 22, G0

DATA C.131.C+.138.0, 147,04, 155, E, 165, F» 175, F+, 185, 6

DaTA 01, 282,014,277, 01, 294, D1+, 311,E1, 338,F 1,349, F1+
UaTA 378, 61,392, G1+.415, 41,448, 81+, 466, B1, 424

fﬁ FEM music comFoZe FProdran

13=] EHNUELOFE @ £

1s CLEAR 2006

17

21 DaTa 98,56+, 104, /8, 110, A9+, 115, B8, 123
Eé 0aTh 196, G+, 208, A, 220, A+, 235, 8. 247

41

pels

paTa G2 523,024,554, 02,587,024+, 622, E2, 653, F2, 698, F2+

51 QQTQ ?49;b£:?q4962+r831;g2’833!ﬁ2+9932132!988
£ FOR ¥=1,8 TO 48, G:1READ HECHNY:READ FROHYIHEXT
Ta MECH, Q="0"IFNG. Or=£0000 .

B MEC42, Qo="C3 1R 49, Br=104E

e FRINT CHRE(12D

108 BEM compoze
11 FOR ¥=1,8 TD 255,80
120 FEAD SoHIIIF S(M)=999.0 THEH GOTO 198
125 FEAD ECRI-MHOTES, V2 DOKY MO
136 FOR v=0.0 TO 42,8
14 IF MOTE#=HEIYY THEH T(X)=FX{Y¥):G0TO 186
156 . HERT ¥
126 HEXT
- 120 CURSOR 16,16

191 PRINT "from the motion picture > THE STIMG *"
192 CURSCR 268,2:PRINT "THE ENTERTAIMER "
194 CURSOR 30.5:PRINT "bu SCOTT JOFLIW"

Zén FOR P=1.8 TO ¥-1.0@

218 SOUND SCPY ECPY WP M(PY FREQCTCRY?

SZ11 0 WALT TIME D(PM¥5. 6
paeny HEXT

221 PRINT CHE£C12)3S0UND OFF :WAIT TIME 19

225 CURSOR 18,18

TZE PRINT "AFTER A BOTTLE OF WHISKY ......."

Z3a FOR P=1.0 TO X¥-1.0

240 SOUMD SCPY EXPY MCFr MCP> FREQCT(PM+RMDC1T, 822
241 WAIT TIME D(PMS, BTHEXT

250 SOUNG OFF :PRINT CHRE(1ZXIPOKE #7921.#56

291 CURSOR 2, 1@8:PRINT "THAHE ‘00 '"

Tee  DATA 8.1.02.15.2.0

-B.1,E2, 15,4,9,9 1.C2.15.2.8

a1 DATA 9,1 A1.15,4,9,0.1,81,15,2.0.8.1.61.15, 4.9
e [ATA 2,1,01,18,2,2.2,1,E1.18.2.0
A% DATH g’i CI 19,2.8.2,1,A,10,4,8, 2, 1,B:10, 2,8

a4 DaTAa 2,1.G.18.4, ﬁ

65 rarte 1.1,0,15.2,0,1,1,8,15,2,8,1.1.C. 15, 2.8

I06 Ty 1,

07 DATA 1.1,

92 AT 8.9.6,

8% DATA 9.8.90,

I AT @, a,0.1

T oaTa 9.8,01.1
Teoo.[aTa 9,9.E,16,

T1T 0 DaTa §.9.02.12

T4 DaTE 0.8 D2 1088,
TIR oaTa @3, 00

ClibPDF - wwv;}.fastio.com

1.80,15.4.8.1.1,B8,15.2.8,1.1,A0,15, 2.0
G+, 15, 2,0, 1,1,69, 15, 8.0
15.6.6,2,9,8.15,0,08.1.08.61,15, 4,0
8,0,0,1,8,0,68:8.8.2.8,0,2,0.0
B—L—@sB,Q-D+;13923239,9:EaIBaEsB
.5.6.0.8,€.16,2,8,6.0.C1,168.5.0
2.8,8.8.C1.10.8.8

S8, 0. 2.8.E1.12. 2.0

G Fl.12: 2.0

+,12,8,6,2.0.F1+.,12.2.,08

:

[aTh
CAaTA
CaTa
DaTh
DATY
caTah
DAaTA
DETa
DaTA
DAaTA
oaTa
CAaTA
DaTa
DATE
DATA
DATA
DATE
AT

CLaTa
- DAETA
S haTa

DETA
paTa
LaTa
LT
LaTa
CATH
reTE
CaTa
naTaA
TETA
LaTH
oaTa
CATH
naTA
CHTH
DATA
CATA
LAaTA
CATA
CATA
DATA
DATH
DATH
CATA
DATA
BATH

DATE.

bETa

“oATA

DaTE
DATA
DATA
naTh
DATS
LATA
LATE
DATH

151.
8,8,E2.19.0,0,2,8,61,15, 2.8
8,8.02,12,8,9,.2,8,E1,12.2.8
.. 9“ 12,98,8,2,08,F1,12.2.9
@0, B2, 1‘»3 8.2.8,61,12.4.08
6.8.81,12,08,8,2,8,01,12,. 2.0
8.8, 02, 1;’@ 992:9 F1,12.4.0
3:9} C :12?9:@)4!9:E1312 8 B
2,8,0.0.0.0
9,9,.0,12,2,6.0,8,0+,12,2.8
A,8.E,12,2,8.8.8,C1,12.5.0
@, 8.E,12,2,0,8,8,01,12.5,0
@.8.6,12,2,6,8,8,C1,12.10.0
g,8.01,12,2.8,8,8,61,12.2.9
a.a,Fi+, 12,8, B,L,8:01 12.2,8
8:8.A1,12.2:@

.8,02,12.8,8.2.6,E1,12, 2,0
&8,8,E2.12.0,8,2,6,F1+,12,0,8,1,8.06,12. 3.8
@.8,02,12,2,8,08.8,C2,12, 2, 8; B»Baﬁl,14,4,E
3,0,0%,12,8.8.2.6,F1,12:6.0,1,0.66,12.8. 0
B’B“QJE?@FQJIJB‘D ﬁ Q B ae D:G»Gre
f.0.0,12,2,8.68,8,0+, 12, 2.9
Q,B,Ea1232151915351:12,539
9,68.E,12,.2,8,8,8.01,12,5,48
8,6,5,12,2,8.8,8.01,12: 8.8
9:8,C2a12;34612s6-E1 1‘!;!8
@!@-ﬁz!lzra;arf‘ F1.12.2.8

9,8, 024,12, 8, @, 7.0.F1+,12,2.0
9;93E2!12#@;8‘2’6 Gt lLrhra

9. 0.02,12.8,0,2,0,E2,12. 2,8
§,2.02.12.8.8.2,8,F1,12.2.8
Qpﬁpzzﬂifp@JB ::9 Bl IL;J 9

2.0, 81,12,8:,8:,2,8,01.12, 2.

g, 02 12,68,8.2,8,F1,12,2.0
0,0,02,12,8.8.2.8,E1,12. 4.0
B.8.02,.12.8,6.2,8,E1,12. 2.0

00,8, 02,12,0.0,2.0:.F1,12,2.8

!,lpf'iu)ﬁ ©.0.0,E2,12,9,8.2,8,61,12. 2.0
8,0,02,12.2.8,7.8, El,12.2.89 :
a.8, 08, 12,6.8:,2,8,F1,12,2.8
1,1,ﬁ3+315,9‘8pﬂ 5h 82:12 09.8.2.0.61,12.3; G
@.8.02,12,8,8.2.9,61,12.2.0
99&)02)1238’@!2?9!51:12?5!9
8,8,.02,12.08,8,2,6,61.12,2.89
1,1,00.15,6,6.08,0,E2,12.0,0.2.0.41, 12,2 e
@’B!C?J12J3’9!2’9l02!12?2’9
@,2.02,12,0,0,2,0.01,12,2,0
1.1,G68+,15.8.0.8,68,E2,12 9:@92:3!61+912)3,a
8,8.02,12,0.8.2,8,A1,12, 2,8
9,08.02,12,0.8,.2.8A41,12.2,0
a,8,02:12.8,0,2,0,A1,12,2.8
1.1,G08.15.8,8.8.8,E2,12.9.0,2.0.61,12,2.8
@.a,02,12.8.8,2,8.E1,12.8,0
@,8.02,1,8,08.2,8,F1,12,2,8
1,1.656.15,8,.0.0,0,E2,12,8.8.2,0.61,12.3.0
%.9,01,17:0,8.2.8.01,12. 2.0
#.0.02,12,0,8,2,8.F1,12, 4.0
1.1,00,1%5.0,0,3.8,C2,12.0.8,2,.8E1, 12, 4,8
Q99



152. II l'
ARM BEAHDIT .l

MOGE SA ' l l
CURSOR @, 11FRINT * %
CURSOR 28, 1:FPRINT "s"--cupsop 28,1

COLORG 12 12 12 12
PéESS AlY KEY Fralincgst
= 18 WIH b a4 - .
= 3 - E B ;
=541 GOSUE 1060

COLOPT 12 8 6 &

CURSOR @, 3:PRINT " Fralines

Gf*lﬁﬁ GOSUE (606 : . . . )
ft=256: GOSUE 1000 _

EURﬁﬂR 25, 1:FPRINT "

CUREZOR &, 2:PRINT " red red red
CURSOR 28, 1:PRINT "$"::CURSOR 28.

CA=GETC: IF f=0. 8 GOTO 142

FOR Z=0.8 T0 15.6 . :
ZIN={+Z 6 :
OH 213 GOTO 156,160,170

=543 GOSUR 280

HOE=K ;
%=1 66 GOSUE 960 l l
THOSKE _ .

Ax=2551 GOSUE 206

TRE=K

HEXT Z

GOSUE 1560 ‘ l '
CURZOR 23, 1iFPRINT "epralines"::CURSOR Z27V.@iFRINT WIIMS::" i

WRIT TIME 160:G0T0 140

K=INT{RHD {16, @22

IF K=8, 9 GOTO 206 '
FILL 0%=8,50 0047, 130 ¥ : : :

RPETURH
FILL RX-Z2.47 %+31.176 @
FILL -24.74 O%+23.172 2

FETURH :

IF HOE=3 AMD TWO=3 AHD TRE=3 THEM WINSH=1@:RETURM l '
IF HOE=TWA &HD NOE=TRE THEM WIMS%=T:RETURM

IF HOE=TWO THEM WIMS%=1:RETURN

IE TWA=TRE THEN WIME%=1:RETURM l '

WIMSN=0:RETURH

| ClibPDF - wwﬁ.fastio.eom

PESSTHE AUELD CURSELER 153

FRINT CHR${12D
GOZUE 400

7.0 THEM 260
F oA=& 8 THEM 276
IF a=2, 6 THEH I8
IF a1, 8 OR a>12.9 THEM 321
Vst BT IR Y RNMAR THEH Y=YYREK
FETURH
V=, @ IF VA, A THEW V=8, 8
RETLUREH

d=t=1, @UIF M@0 @ THEM K=B.0
T RETURH ) -

HEWH], BUIF MIHMAR THEH K=:EMak

EETURMN

aE B MODE Zrv'=a, fi=0,0

LR OOR ArlE, G THEM 370

COT 0,0 15:i0= ﬁ-—1 LOE0H A GOSUB 108,116, 128,138
GOTD 320

FREIHNT sPRIHT

EOTYT MLES DESTING S OBTIEHMHMEMT  EN FRESSAMT":
FETHT * UHE DES FLECHES":PRIMT "3
FRTHT "OEME La DIFECTION QU1 U0LE COMUTEMT, "1 FRINT
FETHT " POUR EFFACER LN MORCEAL DF DESSIM "3 :
FRIHT " REFLACET LE CURSELR":PRIHT "3

FRINT " 93 CET CHRROIT APRES AUOIR PRESSE"S

FRINT " SUR CHoaR DEL. "tPRINT (PRINT "
ERTHT "POUR REFASSER EM. MODE DESSIM": g
FREIMT " PRESIEZ SUR TAB":FRINT

FREIMNT "L EFFRCAEE  DE LTECRAM  STOBTIEHT Ms
FRINT " EM PREZZAMT LA BARRE"

EETHT ¢ o ESPanEMENTY

FETHT 1FPRIHT

THFUT "PRESSEZ LU ET RETURH AFRES aUOIR FIHI"'E$
IF LEFTECIE, 10="1" THEM 492

PETHT 1G0TD 421

FETHT CHRECLZX

RETURH




154, l'

¥ .
GiRFEGETEST SUBEDERD

: CLEAR 1490 '

z =EM O 1DATH FOR GOSUB486048: X - YV < C ~ UFLAG ~ &% ~ F l
S RNV DEVETE LIHE 46 >35> 7@ firriirrirrrrrrtsny

5 CoLoes 21 23S

) MOCE 5

29 TOLORES 2 9 14 1

I 4061 2:FOR ¥=0.8 TO KMﬁh COT K, 220+20€STHOH-20, 8 |SiHEW

o1 N=Zen, 8 TO 236.8 STEP Z.0:DRAW ¥, 18 4,45 @:HEXT

=R =128, B TO 158, 8 STEF ’.B FILL 26@,% KMak,Y+1 Qid=0+1, GrHERT
B C=1. 8:pg="0RT": UFLAG=8, B:F=2, 8: GOSUE 40640
L EERE="TERT" ' GOSUE 46046

. BrpE="IN"1GOSUE 40640

L BIF=DL RrAar="GRAFICES" 1 GO5SUB 49040

. BiF=1. ErpF="TEL. 62 .~ IVS1114":1G6G0SUE 460

s}
F RETUUMLYZ B PE4E" (k=1 —+1 <D, 712345675 9 '
ED? 4gﬁ4q
Arv=17a, A=, A F=7, B:GOSUR 48040

: 1 T @asv=50, 31 0=13, @: UFLAG=1. B:F=1. @1 GOSUE 48040 )
UFLAG=R, @1 =16, 01=00, 01 =12, 01 F=d, 6t QS—"LEFT!"QI,Z’:)'GOSUE 498i

- ‘.-"'3

-y =

9.0

TOTO S
170 DI CARSCIE, 67
S1 FOR Z=32,8 TO 96, arREAD A%

ABETE IF AF="STOF" THEM FRETURH

00T READ CARFCZHEXT:RETURM l

HOoe El=dii=Y: IF F=08,8 THEN F=1.@

o041 FOR M=8, 6 TO LEN{A$>-1.0

4AR4T TE=MIDF(AF. M, 1)

10E50 GRE=CARFIASCCTEN D .
J00E8 FOR M=8,68 TO LEM(GRE -1.0 _TFP 4.0

dbeaS IF UFLaG=1, 8 GOTO 46126 l
40079 IF MIDECGRE, H. 1h="-" THEM K=M+(2, @¥F1G0TO 49100

JeEan 2Z=Ual (MIDE(GRE, M, 120 1vY=URLCMIDE(GRF, H+1, 13

40027 JOSN=R+ZZ¥F 1 JOEX=+UALCMIDS(GRE . H+1, 120 %F

q@azd DRAW JCSN, JCEX JO7R, JCE8% C
4aeaS IF F<1,5 THEM GOTO 40690
2A0%6 JCN=H+ 1AL CMIDE (GRS, M2, 130 4F
40027 JC1EN="Y+1+UAL (MID$CGRE, H4+3, 12 2#F
S ODRAN RE1+ZTHF VHLHYYRE O3, T8N C
@ MEHT M
T IF WG, OkF =iy THEH M=R1:Y=Y-10, 8%F
D HEWT M

FETURH )
T8 MIDEIGREEM, 12="" THEN V¥="/-2, @¥F:1G0OTO 46120 .
JOIN=EUel (MIDS (GRE, M+, 1D 0¥F JEZV-V VALCMIDE(GRE, M, 122 %F

T JEIN=RAUaL CMIDECGRE, H+3, 10 0%F £ JO40=Y Al CMIDE(GRE, M+2, 1D 0*F

S0 Deedd JCTR, JCEN JOZX, JO4N C

1003T JOPH=M+UaL (MIDF(GRE. M43, 12 0¥F L JORX=Y+UAL CMIDE (GRE . H+3, 12 2 #F '

:vT M.
LF W-2, g¥FO=0, @ THEM Y=Y1:1K=H-2, O%F l
HERT M

e E'rr IFH ’
BLAMCD, 4 UTTROEFR !, T1 313237, QOUTES, 232745347 7, #

N ITIT1E2E1 20641514252, &, 121321 3152311551 162735367,
T LTI EI ISR
EEV L, 125618523137+, T2TE1454 4, COMMA

ClibPDF - wwv;}.fastio.com

1ZST1SES212V4147 7, &, 124242532444 1526205631 37~ . |

| l
3

155

i3I0 DATA -, 14547, 314735417, 4, 12567, 8, 1216214 152562747 1 256
DETE 1, 214131372637 .2, 11511 237444455564727162775 3

DATA 12012141595 T3456 175744577, 4, 414713531447

- %,:::1 '1415254154515171757 7, 6, 2141 1215144452531 5373757
BE 57 8.214124442747121 3151652535556
2113 1~1q3=”se;4ﬁ41Jls:?4r:...SJJJQ-DH . 1,213232333535~
ie[wif‘44l

{ =, 1ISIISESS, b, 21545427, 7, 1627247 I4IITLT13455.7, AFE, 2
4111551551 35315373795/ B‘111?1(4”144&11415?5ﬁ555633C .

4 12157"4(4’56 14141520 1117114152561 747

P E LIS 14TV F, 11T 14441 7S7 L G 1 21627V EI 515153534
H, 1117 _- ) . /:
T.o14 T141SE T K 1117 ISTE4SLL L THIT LS
RN I by r»H.llirSlﬁ?iﬁﬁ? ﬁp12162?4?56523i41
LI :
D128 13 RS 11ITIFATEEEE1 44424517
1ome -4d4l 16*“4”4aﬁﬁa T+ 175731377
h '.” 1317SI57 ]

»UI?ISEJ [ 111?515?1i’”1’51” .
TERIZDAIESES
4563134 7, 17712561181~



TEaEE I TEST 150 I . ) 157.

COLGESG 31 h ;.G TO Z9a, 0 IF I'“ETII?*"‘-'Et.Iﬁ THEH GOTO 714
CLERE CORG ' ’ I
SOSLE 40812

15070 439
D2ER, B1Y=270, Bi0=14. BIF=1, 5

M= @ TO 19, @:S0UMC 1 @ 19 0 FREQC 1996, 03
GUMD 1 B 12 T FRENISEM, @) :ATT TIME 1@:HENT
MG=MG+1a, @3 IF MEL12S, @ THEM HG=125. 0

DERN 0, P MG, HE_S:0=M1G:P=HG

TE aE="Dg EH 5]
(T Ormy oo, 2om 235,208 g T o OFF =150, 0 =26, B1C=5. 6:F=1. 5
1 CROW A, 178 286,178 & REEN M GOSUE 4394B-PDT0 4503
115 =170, 8 GOTO 1860
124 SEaD A AR B4 Eiﬁ§$f‘?9%g?'q FEAD Af
2% IF &#=9%2, 0 THEM GOTO 140 FOR Z=3L.8 _;9.@31_9
130 FEAD B.C.DiDRAM A+S0.B C+50.D @:G0T0 120  IF @#F="STOP" THEM RETURM

~ HE="ITOP EOR THE FED LIGHT":¥=134. 1=CA, @ EEAD CERECTIHEMTIRETURH

1 u1=pe[E F=0,0 THEN F=1.98

=3, 0:F=1, B:GOSUE 40646
fE="HO PEACTION OM GREEM !!":H=13a, 0:Y=60.0

0 M=0, 8 T0 LEMCRf-1. 0

£=S, G:F=1. D:GOSUE 46040 TESMIDE(FEAT L)
UATT TINE' 206:FILL 130,0 XX, 100 8 | l l ! :,;ﬁﬁgfe BT e3-1.0 STEP 4.0
REN TEST 17 UFLAB=1. @ BOTO 40120

C=IHNTCRNDCZ, @23 :C0=3, A2 IF C=1.9 THEN CO=35.4
SOUND 2 1 18 8 FRERCEAE. @Y:WATT TIME 28:SOUHD OFF

WAIT TIME RHOCOSE, 8
IF ©0=3.8 THEM FILL 57,112 7,128 CO |
IF CO=5 THEM FILL 57,87 V3,183 5

IP Pﬂ— THEH GOTO 7ad
S=5+1, 01 [F GETC=G, 8 GOTO 24@

IE MIDFIGRE M. 1y="" THEM ¥=K+(2, B%F>1G0TO 40100

I ML EMIDFCERE, Mo 1 kP P ICEN=Y+UAL (MIDE(GRE H+1 L 1 3 0kF

! +”ﬁLfM[D$fERi H+2, 10 ¥F 3 TO4N=YHUAL CHIDEF (GRE H+Z. 1D MHF
QN JOAR, JCZY JOI ,JC4E C

,f IFIA+ R =KMAN THEM K=X1iv=y-10, 0%F
162 HERT o '

250 rnr HZ0.0 T I50.0-042.0 STEP 5.0 o S
TS1 F TN : (31, B+ :
- S uéu% 368 318.5+1 11500 1659 e l 19120 17_MIDSCERE, 1. 11="" THEN v=y2. Q¥F:GOTN 40130
eE SOUMD OFF Eishauts +AL ’MTD?(GF"Q‘ BT, 130 %F 1 JOEN=Y-UAL L MTDE CBRE, M, 13 10F
S0 MGEMEE10, B HE=125. 0+70. 6-5-2. 5 1817 +UAL (MTDE CGRE, M43, 12 )¥F 1 JOBX=Y-UAL CMIDE(GRE M2, 120 4F
ITL TF MEX280, G THEM Af=" THE END":F=2. B:1X=140. D1G0SUB 40040 ' - o122 f;gﬁ'}l Jeows Jogz JOTx. Jeax ¢
2T (E A1 45
S55 IF ecias 4 THEN ﬁgiIzgng 1eeaaoTo 1 003 IF Y-2, g¥FC=0, 6 THEH YaYlik=i-9. 0%F

@130 HEST M
RETURH

2206 DREAM O,F ME.HG 1S .
09 CATA BLAMCO, < UITROEF !, 31313337/, QOUTES, 252745477/, #

oFa O=MG: F=HG

=01, 5 ' '
IE Sh=100. & THEM At=" WAKE UF '! " DATA 133"15551‘2r414f*,$ 124242532444 1526265631377
e 3}1;3?3 THEN Af=" ¥oﬂ ERE sLon ! " DATA %, 172716261 256415142527, &, 1213213153311551162735367,

1E cotpE A T . = cE 1w L OiTA :5:? »a 131S1T3 1153V §
1€ & ‘;ggn{ TH?EHQ?fn Hg-rrggé[l‘\?ﬂ LEASE " SoRTh DATA .31 53’:555"73?/ *, 1296165231377 +, 32361454/, COMMA, 21T2323:
DRt e : " l . SEATE DAETA -, 14547, 314232417, 7, 12567, 0, 1216214 1525627471 2567

£ 502000 THEH AS=" MMM, ..
I . I A D ) O30 DATA 1.214131372637. 2, 115112334444555647271627. 3

o % THEH =" 1 ' " S0041 DATA 1221714152533456 17574453, 4, 414713531447~
%E 3;22'2 ;ﬁéﬁ 2§=" éEEELEESE-, " SAOS0 [ATA 5. 12712141525415451SIT17S77, 6, 214112151444525315IFI7577-7
it IE S74n. 0 THEW A%=" SUPERE ' " SOES1 DATA 2122239617577, 5. 2141244407471 2131516523535556.7 -
- - 1E = -ré-\_ ‘ THPEH Af=" MARUELLOUS ! i l SO ?lﬁTﬁ 3, 11 TIZIETSISE 045415162747/, 0 ,33333535/, 1. 21323 23IISIS L
b TF 5020, 0 THEM af=" GENIUS ! " ' fE1 DATA 144714417 i
100 U=1S6, V=50, 0:C=3, B:1F=1. 01 GOSUE 49040 070 BaTa =, 138315557, 3. 215454277, 7, 1627274734531 313456, AFE, 7
136 wall TIME =A DATA A, 111951551353 153737557 B, 1117174714441 14152535596 C
Lh Rl =m o i1a 7,108 SiFILL S7.87 T3.163 8 - 51 GATA 121677474 'SE21414152..D, 11171141525617477 .
g o1 oG, L00 w«ms{ UMEY S ' I 23 DATa E. 1ll?1151 Ii44175r«"s Fo i 117144417577, 5, 121627EFV 21515153534
4g FILL 100,08 2MAX. 168 2 L O b=l

QR DaTR [, 214131372747, 1, 1220 21415257/ K- 111713572451 . L, 1117115
2 DATA M 11171735353438575751., M, 1117515716527, 0, I¢16”?4“5652214
9111 DAaTA 111"14461’4“3556 .

oo DaTa 0, 121E2TETRES301 313351/, R, 11I7I7E7S65514442451 7, 8

21 DaTh 1:2‘:1415;31!44¢15162 4747S6, 1 ATEVIIERS

Ty U 11721415187, 0, 13ITS3SFIS3IT 5050 111?51‘?113333513~¢-
31 0ATh LUTITIESI 825V I6 12561650

B DATA Y. 1617SEST1E34T4563134., 2, 1757125611517

ClibPDF - wwﬁ.fastio.eom



158,

S1140 DATA 19.8.10,80,20,0,20, 88, 25,58, 39, 85;33;85;38;135 39
S1141 LATa 135.23,148,25,140,5,148.5 , 148,68, 135,60, 135,8,85

S1158 DaTa B, 8%5.5, 80,799

ClibPDF - Www.fastio.com

.. l

DEMOS AMD POKE ADRESSES UIDED RAM 32K RAM 159

e el
LT ROR S Rl
b RO A ) o

GOTO 2
GOTO &
GOTO &
GOTO &
GOTO &
COLORT
FOKE #

12}

4 @69
4080
4880
4064
2088
131-1

PRINT CHRE${12)

CURSOR
CURSOR
CURSOR
CURSOR
CURSOR
CURSOR
CURSOR
CURSOR
CUREOR

CURSOR

CURSOR
IF P#=
IF Pi=
IF Pg=
CURSOR
CURSOR
P=LIAL. ¢

1,28:PRINT "1 CHANGE_BACKGROUND COLOLR®
31,20:PRINT "6 ANIMATION ~ COLORT *

1, 18:PRINT "2  FLASHING BACKGROUND

31, 18:PRINT "7 ..

1.16:PRINT "3  SCREEW LINE ADDRESS"

31, 165PRINT "8 .uuvees

1,14:PRINT "4  SCREEM CURSOR ADCRESS"

31, 14:PRINT "9 iawans

[,12:PRINT »S  ANIMATION, COLOURS 1613"

38, 12:PRINT "10 ,....

20 SR sl PRbBRA WP PRINT
'Y OR Pe=n20 OR P=13" OR Pe="4" THEN 46

IIS!I Dg Pf—‘la" T*.IEH

230 R Paosge OB Peerar O PE=v10" THEN 64000

1. 4:PREIHT "WRONG IMPUT OHLY THE NUMBER OF THE PROGRAM
30 23FRINT "WICH PROGRAN miG0TO 48
: _

OH P GOTO 166, 1060, 2000, 3008, 4500, 10608, 7.5,9, 10
FRINT CHREC1231PRIHT (PRINT :PRIMT

LIST 1
EMN=H#FF
COLORT

16-176
SRR

EX=#7FEF

(=6~
O L%

FOR px=0 TO 23 ' o

3
=A TO &5

POKE [, EX

0o=D%~-21

TH=GE
EN=BX%-
E¥= IH
GOTO 1

- FRINT

FOR A%
POKE &
FOKE #

MEHT
- CURSOR
FOR B

GOSUE

HEXT

TC:IF RJI%=32 GOTO 26
HEEIMENT

07 EX IAND #FF

Pt

CHR$C 122 s ASR=0

=A T0 14
TOE4+2%m, #FF
TREG+2FANHREE . $FF

23, 121PRINT "WARNIHNG"
=28 TN 1 STEF -1
1266

COLORT & 2 ASH 15-ASX

- GOSUE

WAIT T
COLORT
GOSUE

1108

IME BX

6 9 15-A5% A
1160

WalT TIME BX

HEXT
GOTO 1
RIN=GE

B4
TC:IF RIN{X3Z THEN RETURH



160. II lI
CETHT $IMPUT "LIST FROGRAM < YoH > “iRT$
TE pTf=tet THEH BRTHT CHR$C1Z3:GOSUE £4500:G0TO 28

1€ RIg="H" THEH PRINT CHE$C12):FRINT 15070 20
TURSHRE 0. LEPRINT SPOOIENICURSOR @, 11 ' l

af=afie i [F ASN>15 THEM ADN=0
FETLEY

GOEUE 2168
FOR an=0 TO 23 ' '
CETHT 23, G-t SPCCI-CURKY 1 "# "1 HEWE(BTFEA-CHBEHAN) 13

CRINT SECCT2-CURNY I "# " IHERS (HPFED-(BEE#A™Y ) 1 SPOIIF-CURK 5

EOTHT "8 " 1HEMSCHTFAA-C #B5HA%I )}

FOTHT SPOOS2—CLURME) T "# "+HEMS(HTFED—(#BERA%) )

1P @ax=11 THEW GOSUE 215683 60SUE 2100

HEXTIFEINT ROSUE Z1S8:60T0 26

FEIMT CHRE£C1Z3iFRIMT

ERIHT " # LocaTIon < B LOCATION"

ERIMT "LTHE  COLOR CODE  # LOCATION": g
FETHT " COLOR EODE  # LOCATLONY :
FEINT "MUMBER BEGIM LIME  BEGIM LIHE":

FRINT " EH LTHE EMD LIME"

FRINT

RETURM .

RIN=GETC: IF RIN<HIZ GOTO 2158

RETURH

SRINT CHRE£¢12):PRINT :PRIMT "CHAPACTERS FROM (-2 TO &1 > " :
FRINT "LIMES FROM £ 8 T 23 > “iPRINT

FEINT "IMFUT CURSOR EXAMPLE 31,12 FOR CEWTER OF SCREEN":FRINT )
THPUT "IMPUT CURSOR "3BIM,AIXIFRINT :PRINT

IF Atx<d, 8 OR BIXXE1.8 OR A1%323.8 THEM FRINT "WROHG IMFUT":PRINT :GUTC ™
E1X=E1%+3

ERINT "POKE # "sHEMEC (RPFEA-CHEE¥C2T-A1N Y )= CRIXREI " TO CHAMHGE C
PRINT "FOKE # "sHEX$C (HPFED-(HEEX(2I-A1NIID-C(BIN#*2220t" TO CHAHGE R '
FRINT :PRINT

FRINT "FOR OTHERS FRESS RETURM FOR OTHER FROGRAMS SFACE EAR™
RIN=GETC: IF RIN=32 GOTO 20

MODE 4
f=GB+01, 11BX=12:GOSLIE 4220

FOR B=0,8 TO 2.0%P1 STEP 0.2
p=B-@, 2:E%=161 GOSUE 4220
f=BtE%=17:1GOSUE 4270 I
COLORG 6§ 18 19 .
HEWT '
f=E-0, Z1E%=16:GOSUE 4220 ' : I
fa=E-0, 11BY=15:508UE 4220 .
507D 4116

IF RI%=6 GOTO 3046

GOTO 3004 1
FOLORS @ 168 B 16

A=B-, 11B%=15: GOSUR 4220

W mMER T TARS TN A . :
LMY 4 TERCOS A ' : '
DO MMAYZ, VMAKSZ WYL Y BN

BIN=GETC: I RIN=32. A THEM MODE o:GOTO 20 .
ECTLIEH

" MARE BICOLORT 8 & 6 8
| BOINT CHEE712.8)

LeHTATR-T I BN =HTROE+2

Rt
BAKE P

ClibPDF - www.fastio.com

RE:l:ER]

1aE70
1862
pRelsE
1818
£
EATRS

161,

REM FPOKE C-2.#FF

CMEIT TIME 1:POME CR+I- #0

HEMT: ROKE O, #0

FOR Cx=B% 70 @Y STER 2
POKE CX, #FFIPOKE CH-2, #8
HERT i FOKE ¥, #6
JCCH=RETC: IF JCOCX:E G070 1
GOTO 168676

Fh=F

CURSOR 1. 4:FRINT "

& FRIMT "
5 CURSOR 1, 4:FREIMT "HO PROGRAM IH":PX

GOTO 45 .
FEINT :LIST 1609-1670:G0SUR 2150: RETURM



162.

ETORYTHHM

313

fa
=
=

20

46
S5
SEQ
sra
S0
o0
B0
£168
226
e21
)
40

CLEAR 1686
FRINT CHR$C12)

DIM H$(31,02:0DIM MEC12. @)

MECL, @Y=" TAH"

ME(2, B)="FEE"

MECI @O ="HAR"

MEC4, @r="APR"

MECS, Br="MAT"

MECE, BY=" JUN"

MECT, BY="JUL"

ME(8, A)="ALIG"

MECS, Ay="SEP"

PFC1L, Q= HOU

M$C12. B>="DEC"

ME{10, BY="0CT"

Fo=6, 28318

F1=23. A1 F2=28. @:P3=33. 0

D1=F2. P11 D2=F9-P2: D3=P3/F3

DATA 31,28, 31,30, 31,30,31.31,38,31,30, 31
INFUT "YOUR NAME FLEASE "3H3$

PRINT

PRINT "BIORYTHM OF VEAR OR MOMTH "3
INPUT % -

IF ®$<O"WEAR" AND K$<>"MONTH® THEN GOTO 311
N1=@.

GOSUE 2000

IF B1>2.8 THEN GOTO 400

IF B1=2.0 THEN IF B2=29.0 THEN GOTO 498
R=(B3-190@, 034, @

IF INT(R3<{>R THEM GOTO 460

Hi=1. @

GOSUE 85068

FOR J=1.@ TO Bl

READ ¥

HEXT J

Hi=N1+%-B2

IF Bi=12,@ THEN GOTO 51

FOR J=B1+1.8 T0 12.@

- READ ¥

Hi=M1+¥

MEXT J

IF C3-B3<2, 8 THEN GOTO 560
FOR J=B3-1899.0 TO C3~-1961.8
IF INT¢J-4, @x=J-4.8 THEHM Mi=M1+1.8
H1=H1+385. @

HERT J

FESTORE

IF Ci=1.,@ THEH GOTD &268

FOR J=1.8 TO C1-1.8

READ *

Hi=H1+¥

HEHT J

T={C3-1760, 6)-4, 8

IF INTOT»<>T THEH GOTO &40
IF C1:2,8 THEH Hi=H1+1.8
Ti=H1:12=H1:13=H1

ClibPDF - wwv@.fastio.oom-

bl ]
=

EES

G
720

745
=
=)
2
z1a
224
226
o
258
2EE
AT
288
a2%g
o0
EN NS
w20
e
40
5a
35T
FEQ

i)

290

1666
1814
1826
1621
1e22
1623
18235
1878
1858
1855

163,

READ ¥
FRINT CHR$(12)

FRINT " BIORVTHMIC CHART ":H#
FRINT :PRINT

BZ%=B2: B1%=61:BIN=E3

PRINT "DATE OF BIRTH":B2%:" ":B1%:" "iB3%
FRINT :PRINT :PRINT

PRINT "I=INTELLIGEMNCE"

FRINT "P=PHYSICAL"

FRINT “E=EMOTIOMNAL"

L=0. &

GOSUE 206

D=6, 6

L=L+1.0

FOF I=1.8 T0 31,6

MECI=" 0

HEXT 1 _
MEC1E, BO="1" _
Y1=INT 15, EFSIHCL+ 110401 1+16. 57
WE=IHTC15, B¥EINC(L+I2)HD2)+16, 51
YI=THTC LS, GFGTHC L+ ITIRDII+16. 57
HECY1I="P

SECH2I="E"

MFCVII="TY

IF W1=YZ THEM M$(Y10="%"

IF Z="I THEN MECVTI="#n

IF W1=Y3 THEH R$(Y10="%"

D=0+, & :

IF DoN+1, @ THEH GOTO 1820
§1=51+1. 6 _

IF §1=12. 6 THEN GOTO 1506
C1=C1+1. 9

IF C1312.6 THEW GOTO 250

READ :

IF %2=1.8 THEN GOTO 1580

GOSUE 3060

GOTD 1626

RESTORE

€1=1.0

C3I=C341. @

GOTO 256

D=

IF D160 THEM 1023

PRINT M$CC1)$" "sDH3"  "i:GOTO 1025
PRINT M$CC1D3" "Dz '3

Lr!$= won
_FOR J=1.@ T0 31.8

YE=YE+REC T

HEXT J
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=T M 165.

1856 FRINT Y$
1ace  COTO 745

1568 STOP ! E IaiBST=0, 0: CHT =0, &

208g  IF XE="MOHTH" THEN X29=1.8 = Q. ZrERIMT ¢ LAST PLAYMY
2626 PRINT (PRIHT " BIORYTHMIC CHART OF “3;N#;:C3x=C3 T 40, 23 FRINT "BEST RESULT":
2022 PRINT " FOR “iM&(C1d:"  "iC3% 4 SOSHE . SH50

ZBIH PRINT 14 ) CLERR 1066

2648 PRINT " R e C‘”E'“Fc 9 1G5 16933. 1036

2845 FRINT ™ R & T4 A DI BO4 D

2658 PRINT

2068 [=1.0

2070 RETURM

008 IF XE="MOHMTH" THEN xX9=1.9

TBGz  PRINT

Joed D=1.48

Jalg  RETURN

2806 PRINT tPRIMT "MOMTH,DAY,VEAR OF BIRTH"

3087 PRINT "EXAMFLE  EIRTH ON 3D MaY 1242"

2083 PRIMT "PRESS S RETURH 3 RETURHM 1942"

20815 INPUT E1.E2.B3

2026 RETURM

588 FRINT

2581 PRINT " GIUE MONTH OHD YEAR FOP THE EIORYTHM"
8582 FPRINT "EX FOR AHD STARTING OH JRHUARY 196"
£563 FRINT "PRESS 1 RETURH 1988 RETURH"

2562 INPUT C1,C3

.L.G‘~4ﬂ GIget, 9\m4a g grﬂ f= ?m I5)
o

LI HATESd, @b
-ﬁ ”ﬂv?f ﬁ“°"."”n7:” =330, @ HOTEC S, Br=397, B NOTECE, 85=507

- .

- .

40 S StaTetaieug =t hrirgprte
= 1 Ty AR IR R R ]

= 2514 IF 83>-C3 THEM GOTO 26 =
28528 RETUR )
* s

TR )
IR

MBS T=MT
SThOTHEN S0

_'__IT "P\l ﬂ" !:F».nk'c“ll- 'T,IIH{T TIMF "5
. nay CHRSOR ., 44,2

“CHOTE CFLa o

b REPLa AT BB (P AMYSZE, B COLORCPLAY

hjgrnlgn. BeR gl AacPLAYY+Ra, 8 B(RLEYI4ZR. 0 @

1ran R
A0 o ;q,?:f‘fv—rr*-PQIMT CHTHETPRINT * "%
44, T EITU=EST: PRINT BETH: tERINT

? 44,7

ME E:f=GETOLIF G=@. 8 GOTO 006
S OTHEN BLpt=1 @
L@ THEH PLAY=2. @
AOTHEM ELAY=TD.
THEM B ptt=

PR P S O
Ellah i i d i g

217n RTTURN

Py O%
v
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SRS LTI =T TR 1S |

1 SEM MAKE SOUMD WITH BOTH PADDLES l '
= ENUELOPE @ 16 '
10 E=POLIAYI0=PRLL2) B=PRLCT)
O IF PO OR ON3L G THEH SOUHD 1 0 P¥I/S2 0 FRERCE¥LZ, B+0) . '
49 C‘ Efﬂ “1 \lT-op‘Dl fﬂ"'l!-PDqu
St IS EMT. 4 0R TYI1 THEN SOUND T B U¥I-52 @ FREQ(S¥1Z, 84T
E G LEHDESTAEPE T
' ' < EUUELOFE @ 5,1932,514,15:0
£ CHUEL TIRE | 18,5115, 215,310
> 1@ MODE S:ELAGSYN=G
Fmriloirg oS TEST I" .GQ”WW%E
‘ _ G'ﬁ G¥ET STEF @,
r el . TEO+TOECNST Y, 1'”":14-38*“1}‘[(}5" 14
: 1 . FOR HARDMARE OR SOFTWARE":RHTSE | B
15 U TYEH K=FHDCHMAKTL, 81 :GOTO 21
o 14 THEH K=BHOCQ, Dy# CHMAR+1, 01 60TD T1
' o8 T '
' ! 74 .
34 VY=A%YY+1, O |II II
14 ~rw> ' ‘ : :
6 _ L SESERSIMC @
£ e ﬁ-*mv’*ov THEM 20 o 3¢
53 IF Bys=yMai+| THEM DOT XMAX.@ 1418070 69
78 00T ¥.PY 15 ' R B '
75 A - ll
LR -7 CHMAN 1 IHE, 495 3%180
21 40 THEH TH=0 o '
2 TF THUMMAT TURN TH=MMAK .
9T 00T TH.A @ : : ) - (2000, B
99%  GOTO 1S ME
g 18 2 FREDCTL, O
I-Ti"'ng' fﬁ' :

UATT T

z

£

=
s
5
el
S T FRETITTE. @)
oa
=
=
a
=
b

Lz
g RO BBy B R T i |

peb b ] e ek pek ok r ko ek ok ook

o EREMI41S, B)
T FRED 294, )

_....r){g:.._.!g,',—qr_gg,a,-in-\r‘--tm.:
3 " "

T FREDIITLS, ED

Eenl

FRECOZAT, )

I
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SO 1

)

O FRECCREMDGCI B0, BT, 80

a0 T 198, 0
SH+S L LR 5SS,

s e Ty

t SE+&»?S
H uﬁuu
‘ rEa
! mEol
H CRaht
T. = >‘;I t} j Py
+ .r
[

-

o
A
B
b

C‘ "'1 aeaet
FETHEH

-
¥
=l L IR = | Y R
N R = A= Ly U
e TLDIT MLl ey
= mETHT 3 Chgtgearn 4 mod
17

By

p=lx Hd

l:,q ﬁl_r.-‘-.-\.,-]n) ’I"" P .’.-'1
s L ByeE
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TLATT TIME 1

cedea s
U e

169.

LAt I8 Bisa S e L

'Y

4
-
-

*1T PRI L

- oy S iy

..JJﬂ 149 3’9 397
525,554,557, 622,859

YIMATT TTMF !

<.
=

1on G, 7.0.1.9. S.6. 4.50
ta S 8.0 1.0 T2 52
oA 270 1B 19, 2.17.80
s L tTa. B S8, 20T
! AT B 1.0, 7.0,12,18
zn't'a p?;@-lg.”a

LA, E 18,8, 202

1. @ 12.0.17. 18

P T ¢




—rfi‘!' STUTHG A H"ITL' WO CaH &LEN DISPLAY THE ROTED
=E WP q”ﬁ'L SCALE BY TYRIHG L O S TO THE RUESTION
b RAM FOR THE SMalll STALE. )

TUE HIMERTL KEVE HAUE THE FOLLOWING FUMCTIOMS:

(LR I T TR I}

3D O G e

!

J R D

B e A WL I Wy N | N O O IO
~ 0 51 -

e

TUIG SEOGEAM GEMERATES MUSIC AND DISFLAYS

:jn;ﬂgnﬂn+rnwvnho
SHART HOTES

’NIF*+mL?Hﬁ KEV=IHVERT HOTES
TaE KEY RESTART THE PROGRAM

TﬁE MOTEE,

u YOTO THE FIRST GUESTION.
'ﬂ" fﬁN P S5 ARE THE & TO F DO TH ST
BoMD BV TVYRTHG M ALL ALPHRRBETIC KENVES

SECORDTHG UP TO 2668 NOTES
RECORDING aND PEFLAYS EACH TIME YOU PRESS IT
S PRGE
FHEE

CLEAR 108061 LIMITE=10:DIM ARRAYECLIMITY, 206, 60

DAGEY =01 POTHTER% =01 PECORD% =01 PLAVEACK % =01 TUTORY=1 (CCEHTH=0
SRINT CHR${123:PRINT :PRINT :FRINT "TUTOR MODE WES OF
BMEN=GETE

L
TIF ANSY=0 GOTO 4 '

ASCEMYMY THEM TUTOR%=1:60TO 7

IF ANSH{SASCE "N Y GOTO 1 :

FRINT :FEINT “SIZE - LARGE OR SMALL. < L 5 >

GHEN=GETCIIF AHSH=0 GOTD 2

TF AMER=ASCEVL"Y THEH MODE 3:G0TO 15

IF AHEL=ASCCMSYY THEM MODE S:GOTO 15

FRINT “AHSWER OMLY WITH *75°7 OR *°L7°":iG0T0 7

CHUELOFE & 15. 18035, 753, 593 @ ENUELOPE 1 15,3310, 2503 STYLEX=0

SESTOREILIM HOTEY 21, 8,2, 8), COMPS(21, 8, 1, 60, SPOTRC21, &)

: %=1 TO 13:E0R I%=R TO 1:READ COMPYCIN, JHMiHERT J%

MOTEC 1%, @, @) =FREQ{ 267, B¥(2, B (1% 12, 83D

MOTES T%. 1, 80=2, @FHOTECI%, B 82 MOTECI%, 2, @) =MOTEC 1%, 9. 8072, B1HERT

S0P Th=14 TO 21:FOR J%=0 TO {IREAD COMPYCI%, I3 1HERT TiFhE e

READ CHHPDa.HBTE’!/-I%)*HDTE(CHORD# A, @Y THEXT JRIMEMT 1%

FOR I%=1 TO D1REAL SPOTHCIXDIMENT I%

SOSUE 150m

FOF TIMERN=1 TO 190-SFKACCENT

@@z I KEY%=0. @ THEH HEXT TIMERZ:SOUMD (FF

I.6 THEW GCCENTS=0:GOTO 30

4 THEN ACCEHTS=1:GOTO 29

2 THEN BOSUE 2669:60T0 30

€73 OR CHHERE=(-13Y THEH OFFSET=0FFSET-7S. G:G0SUE 2016:G0T

©Y%=2, @ THEW SOUMD OFF MODE 8:6OTH 3

TE wSias, @) AMD (KEYRIST. 03 THEM STYLEX=KEY%-4%: 6070 30

ACTAUEN=1: IE CKEVWLSGEY OF (VEYN=6@Y THEN NCTAVEY=2:GOSUE 3660

[
-2

-|,-¢

1GOTO 28
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HTRTUTORN* (1 -ACCENTSY TO 21

LCOMPL O T TUTORY Y THEW HMEXT Jk:iGOSUR 35em:G070 22
T 7

;:.rrcu'r'r 15~ 1 @¥SGEHE TR STYLEY MOTE (TN, I3y ~OCTAVEXS

HEXT IX

"ﬁ: LII F"‘- %
TF (SROTHTNY=180, @) OF (WHERE=(-1,8%) OR (OFFSET/@. 0 GOTO 199

GOSUE 4000

FILL @R BZ CC.0D EE

nEGW FFLGG HH.TD 1T

WHESE=LNERE+ 1A, G5 TF WHERE X¥MaH-16, 8 THEHM WHERE=-1.8

GOTO 25

TaTa PR, 67,87, 67,8 @ BB, 68,67, 67,69, 86, 70. 71,67, 66,71, 72,67, T, 65
DATH T4 E7. TT A6 4 ,f,S?a6? 1:.5:8.6%,68,3.8: 1,88, 5%, 5.1, 8. q4,?3
T 5;19-13*39-;?1;!31 S, 65, 65,18, 1,6, 72. 66,12, 3, 8, 72. 99, 13,5, 8
DT ~19. 180, -5, 196, 0,5, 106, 16, 168, 15, 106, 9~¢w:-19~*5 #.5.18, 15, 26,

OFESET=YMAK-62. @31 GOTO 2026
FILL @8 MMAN.UMAN BrGlTO 15E0
IF OFFSETL6 GOTO 1568 )
WHERE=S, & .
Flo. 8,0FFSET-12 ¥MAM,OFFSET+4Z @
FOR ZH=OFFSET TO CFFSET+H4S STEF 16
CORAN. B, TN HMAM. 2N 12ZTHERT ZHIRETURM
KEYS=KEY:-321 IF KEVN=23 THEM EEYN=44
FETUREH
TIMERE=TIMER:+ 1T HEXT TIMERY:
EETURH :
Sf=HHERE -2, B BE=NFFSE TR CACTALVE S~ 1, 80435, B+SP0TH TN -2, @

SHERS+T, @1 DD=NFF SET+COCTAVE S -1, 8035, @+SPOTH TN +2. 8

JhroS, aen, 8

! -+, A 4 oA TEUEY s 3E=0FFSET4+EP0TR I+ (OCTAVER -1, D2 ¥35, &
EPCAQ Fi—d, COCTEUEY: T T=0FFSET+S) nQT4ﬁ391+ WA, 0 TI=SPOTS s 5, Be]
ET] I" H

[E ”E“V*“f THEH BECORDX=0: ﬁPFﬁvﬁfPﬁPF?pPﬂIHTERfﬁ 128

PﬁGEH+1ﬁGGSU8 oo
arPLAYBEACKY=

SOUND OFF

1F pp]HTrp'—ﬂﬁg THEM POTHTER=0:FAGEX
RETURH
IF FPAGE
SETURY
HE?2=BETC:IF KEYN=S5 THEH GOTO ZA0GH e

% \HD (RECORDY=GY THEM PLAVBACK:=1:POINTERYN=0: PAGEY: =0
THEH SREFGY E, POIMTERY ) =KEVXIGOSLIE 5060
1 THEM KEYN=AREAYH(PAGEN, POTNTERXY
@ or r:Lﬁvear n=1. 87 THEN POTNTERN=FOTHTERN+1:

L:LIMITY THEH PAGEX=LIMITH:RECORDN=

!"l'ﬁ‘BLIQ £

wﬂ'l=?Lﬁ?BﬁPVE=G=PGIHTEF$= s PAGEY=0
TR IF MENY=0 GOTO Zaaia



L Ti==meya Tt 172,

CLERR SODg

MOCE &

CIM A¢7SG, 8, BOTSA, O

COLSRG 8 8 15 3

FOR M=8.9 TO Z.8%F1 STEP ZE-2
ACHR=MES-2, G418, GRCOS (O T BCHY=YMAK 2, B+180. B¥STHIMER, 80
H=het, 8

!-IE}:.T1

COLORS 8'9 1 2

FOR ¥=0,9 TO 209.0

DEAY 1SR, 175 ACRT BIEY 8

TERAN @0 AL ECHY 3

DRAL A0 BN ¥ME, 8 15

HENT

FAOR ¥=0,2 TO 58,0

COLNRG 0 & 8 @

HalT TIME {5

COLORE 8 8 /@

HETT TIME {5

COLORES @ 8 08

HGIT TIME 15 :
=g+, A IF A= 16.- THEH A=1,8
HMEWT \»

cOR H=e;9 T 58,0

COLORG RMDCIS, G RHDCLS, @) FHDOLS, O3 RHDOIS, 8>
WalT TIME 0@

YEHT ¥ )

GOTO 26
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1 MOGE S:PRIMT CHR${12):PRINT :PRINT
2 PRIHT "iesscesasanaanme TOWER OF HAMDI, cvnsvvaasansnananss
3 FRINT :FPRIMT
4 PRINT "AM EXAMPLE OF AMIMATED GRAFPHIC CAPABILITIES OF THE"
S FRIMT *PRIMT " D & I PERSOMAL COMPUTER"
= PRIMT :PRIMT :PRINT :FPRINT "DO ¥OU WANT INSTEUCTIONS"
7 PRIHT :PRIMT "AHSWER YES OR HO ":INPUT A$
2 IF AfF="WwES" GOTO 1@:IF AF="NO" GOTO 20
2 PRIMT CHR$¢12):PRINT :PRINT "AMSWER OHLY YES OR HO":GOTO 2
18 PRIHT CHR$C1Z2)2PRINT :PRINT:

11t FRINT " TOWER OF HANDI":PRINT :PRINT :FRIMT

12 PRINT "Y0U HAUVE TO MOUE ALL HORIZONTAL BARS FROM COLLMM 1 TO"
13 FRIMNT "COLUMM 3 WITHOUT PLACING A LARGER BAR ABOVE @& SMALLER®
14 FRINT “BAR. FOR MOWIMG THE BAR %OU PRESS OM 1 . 2 OR 3
15 FRIHNT “GIMING THE HUMEER OF THE COLUMH @ FREOM WHERE THE EBAR"
14 FRINT "HAS TO LEAYE FOLLOWED BY THE MUMBER OF THE COLUPMH"
17 FRINT "mHEPE THE BaAR H&aS TO GO":PRIMT :PRIMT :PRIMNT
12 PRINT "PRESS aHY KEY TO START THE GAME" -

13 T=GETC: IF T=A.A GDTD 18
20 CLEAR 2068
21 DIM Zelad @y 2
22 FRIHT CHR$C1ZY ;
23 COLORT ? 2484
24 COLORG 7 4 5 1
25 MOLe Eﬁ
34 JoA=asya=43, g H=3, @1 F1—4 a: C2=5. a: C3=1 8:1Ce=7. a
33 DRal 8,8 7e.8 C1
T FOorR I=1.8 TD 3,8
it DFﬂH I#2d-12.0 I#24-12.%2 cz
4@ Te1. @h=m @ TCTRIG, B)=10, @ATHER

bals) .M 1. @:0=C3
=] FOR I=1.8 7O H
T Fol.e=1iZ2018, 8+1=16, 8-1
= E0SUE SOBHEXT
=l5] GOTO 118

188 PRINT "IHUALID MDUE“

tie JC1%=JC1%+1:FRINT "wOUR MOUE FROM <1.2 OR 33 "3

i1 P=GETCiWAIT TIME S:IF P=6. 06 GOTO 111 '

12 Mi=P-43, B:M1%=M1:PRIHNT MIZ2:PRIHNT " TO "3

13 F=GETC:WAIT TIME S:IF P=0,06 GOTO 113

14 I=P=di, Q:M2N=M2:PRINT M2X3::PEINT " "1IPRINT JCik:iPRINT " MOUE
126 IF MI<>IMTCMLY OR Mi<1.0 OR M1:3.8 GOTO 168
1% IF M2ZXIHMTOMZY OR M241.8 OR M233. 8 GO0TO 166

140 IF Mi=MZ QR Z¢Mir=R.0 GOTO 168

158 P1=ZcMI2+14, G¥Ml

166 P2=;\Nﬁ%+1@ EEM2

176 IF ZEP1y22ePay GOTO 1@@
a9 M=M1:C=CaiGENSUR 80
21 ZOMZa=ZOM2h+l, @3 2P2+L, B0=2{FL )
206 M a=ZiML»-1. 8
23 M=MZ:C=CT:G0SUE 2808
246 G=G+1.8
250 IF 203, 8x<H G0TO 118
06 PRINT "THaT TOOK YOU ", JC1%, "MOUES"
I STOR
SRE M=MED4, 5-12.8
e V=5, a¥Z0M0
220 MI=Z(ZCMY+10, QM +2. 8
30 DRAW H-H1LY H-1.Y T
248 DRAWN HK+l,Y H+eHt.N O
256 RETURM



174, p R I THMETIOUE 175,
SR PHTIC ne ST HLUS

' .5 COLORT 12 8 @ @

! COLORT @ 15 @ @:FPRINT CHR$C1Z. @):iPRINT :FRINT 1@ =07 BY=0 C%=0: AHE%=01 R%=01 W%=0: FOFERY=A: MODE @
? FRINT “THIS FROGRAM DRAW A SINUS WAVE OH THE SCREEN® 1t GOSUR 3060:G0SUE 3186:GOSUE 3308 .
T FRIHT :PRINT 1PRINT "IF YOUR MACHINE IS AN SK RAM  YOU MUST CHANGE B¢ R 2 CIRSOR 12,21:PRINT "A R I THMATIC TEACHER
t FRIMT “INTO 24 IM LIME 12 aHD IHTO 44 FOR A& 12 K MACHIME" ' lzz CURSOR 15, 192:PRINT “for add presé............... 1"
3 FRINT “THIS IS ACHIEVED BY TYPING EDIT 30 AND FLACING THE" 24 CURSOR 15, IS8:PRINT “for subtract Pfesf----------zu.
% PRIMT "CURSOR ON THE *767° OF *’&A°WITH THE CURSOR &RROL™ 26 CLURSOP 15, {7:PRINT “for take-awad-add Fress.....d
s FRINT "KEY AHD PRESS CHAR DEL KEY AND *°2°7 OR *7477  KEY. "iPRINT el FURSOR 15, 16IFRINT "for multirly PPese......... 4%
3 FRINT :PRINT 'PRESS ANY KEY TO CONTINUE" = CURSOR 15, 15:PRIHNT "for divide Fress..iceeaciae 5"
3 F=GETC:IF P=@.8 GOTO 2 l '32 CLESOR 15.14:FRIHT "for multirle-divide eresz...6":
17 MODE SAIPRINT CHRECIZYSPRINT " FUHCTION = @ $SIHUS B *CY — Co+ DO 34 CURSOR 26, 12:FPRINT "SELECT YOUR CHOICE":
13 FRINT "“a=7 "3 35 CURSOR 28, 18:FRINT "7¢::CURSOR 28,10
14 P=?$T$:IF F=0.0 GOTO 14 5@ E§n=gg¥g I em THER 51
o fiLs] E = . = H M.V"B= 2": I = e: CR%= M F
:.5. LGETCETE -g.l Bpsggoalgv-m PRINT A1%. "B ' ' Eé TF CE%=42 THEM 18@: IF CR%=50 THEN 2@@:IF CR%=51 THEHN 440
17 WETT TIME S:AZ=P-48, B:A2%=AZIFRINT A2%."C= 7": - IF CR%=SZ THEM £@@: IF CR%=53 THEM 7@@:1F CRY=54 THEN 200
12 F=FETC: IF F=0, T SA GATO S6
13 WATT glég 5: ﬁ3?9633081n3/_g3 tPRINT A3%,"D= 7": 18 A%=ATEX=0:MODE @: GOSUE 3366: REM rLEhR 0P OF SCREEM
s F=GETC: IF F=0. 0 GOTO 28 181 CURSOR 28, 211FEINT "A00"
o

162 - FOPER%=Q:EX=AIMOCE 6

197 GOSUR 33484

184 MEN=19:YPU=19:CURSOR KR, YRR HE=A% GOSUR 1008
195 NPN=P7ICURSOR WP, WP%1Hi= " GOSUE 1609

08 MEM=IS:CURSOR HP%, VPR HY=AHSY: GOSUE 1060

167 GOSUE 258E:FEM CALCULATE RAHDOM HMUMBERS

102 Bt E=20 YPh=1 T CURSOR P, WPY+1

WHIT TIME S:aAd=P-48, BtAd%=A4IFRINT A4,

5 WAIT TIME £8:PRIMT CHRE{12)

T COLORG & 15 S 16

Is FREINT "GRAFIC OF THE FUMCTIOW =¢

46 FPIHT Bl "SIMNYIAZ " CE-"1A3 "+ a4 -
e =HMAK 4, B-PT '

£8 FUR H=8.8 TO XMAX STEF D

£S5 CRAL H. @ NsYMAR 5 ;%? ,?PV 3_ ;T S05iiG . 1008

b HEXT H z CURSOR : := g

?g A4="MAK. 2. B-A4¥D 114 VP =NPYAR: CURSOR MPY, YP%: ¥E=BY%1 GOSUB 1600

=0 FOP M=@.& TO A4 STEF D 118 CPY=38:G05LE EB4B-GHQUB 4353 REM FRIMT FX & WX
t=ha) DRAW 8. A4-M HMAKX. Ad-M 5 128 GOSUE ZE0E: PEM.OPﬁM BASIC FACE

e HEXT M 122 IF Ex=1 THEM EX=G:G0T0 125

174 GOEUE I1ed:REM DRAL REWARD FACE

126 GOTO 120

122 GOSUES 3Zo@:REM DRAW PUMISH FACE

130 CURSOR CPY. 14:pNSY=0:DIGR=4

122 GOSUR iS04

174 IF BOFER%=1 THEHM 16:1F FOPERX=2 THEM 182

136 pHEN=C f—49+ﬁHS"

132 IF aHS THEN W%=t%+1: G0SUR 20S0:GOSUE 3268:EX=1:G60T0 3560
146 IF AMES AMD DIGY=2, 6 THEM W=l%+1:1GOSUR 2050: GOSUE I280:EN=1:G0T0 3
142 IF QN3”<C/ BHD DIE%=R, @ THEH FRIMT AMSHK: fAHSH=ANSK¥168: DIGH=DIGH+1:60T0
143 IF AM3%=C% THEM RE=R:+1:GOSUE 28489:1G0TO 146

144 DIG%=0IGH+1:PRINT ANSN:160TO 132

146 DIG%=0: CURSOR MPX+9,14:PRINT AMSH:

148 FEM MN=ANSKINPH=XFR+S3ICURSOR WFX,YFXIGOSIUE 1000

158 WAIT TIME S2:CURSOR 28,14

152 IF EX=1 GOTO 1@

194 GOTO 182

208 PRINT "SUBTRACT"

202 GOTO 282

460 A%=A:ER=0:CY=A:MODE @:GOSUE 3360:REM CLEAR TOP OF SCREEM

4@t CURSOR 21, 1T:FRINT "TAKE-AURY-A0D" 3

482 EN=@.G:MODE @

437 WPR=181YPY=121 ¥=ANI CURSOR KP3X, YPHIGOSUE 1600

488 HPN=D26:¥X=CICURSOR ¥PX.VPX:IGOSUB 1088

402 ¥PY=3IT: EN=BENICLIRSOR XP' VPR GOSUE 1600

416  GOSUE 2506:REM CALCULATE FANMDOM HUMBERS

@5 FOR M=0.6 TO YMakx-A4 STEP D
168 DRAW 8, Ad+M SMAK. A4+ D
185  HERT M
115 DRAW 8,A4 HMAK.A4 10
178 - FOR ¥=0.8 T0 XMAX
146, DOT ¥, STHCAZECL, ORP THEAKMAK-AZ ) VHDFAL+VMAK-2. 0 15
156 HERT ¥
268 PRINT "PRESS AMY KEY TO COMTIMUE®
2?' W=GETC:WAIT TIME 16:1IF W=0.8 GOTO 22016070 12
238  PRINT :PRINT iFRINT iPRIMT iPRINT "G RAPHIC OF STIHMHLUSZ
969 PRI?T " == PRINT :PRIMT :PRINT
2VE LI

ClibPDF - wwv;}.fastio.com



415

420
436
475
440
445
456
455
£
4£5
47
475
428
435
430
495

ClibPDF - wwﬁ.fastio.eom

174 ' l

Cr=Afi- 6% HF%=1 71 VP =1 31 CURSOR: XP%, YPrd
PPINT ﬁ.-" " - I‘IB'/I

EPraPot s CURSOR 2P, VP: Ko GOSUB 1000

MPY=PYL+17ECURSOR XPX,VPXIN%=E%:GOSUE 1009

CP%=23:G0SUE 204@:REM PRINT R _

GOSUE 2856:REM AND WX

GOSUR 3008:REM DRAW BASIC FACE

IF E%=1 THEM GOTO 465 '
BOSUE 210@:REM DRAM REMARD FACE

GOTO 478

E%=0:GNSUE 3208:REM DRAW PUNISH FACE
CF%=CP%:CURSOR CP%, 14

GOSUB 1508 l
IF POPER%=1.@ THEN GOTO 1@

IF C%=f.6 AMD CR%=7%. @ THEM PRINT "-"i:R%=R%+1:60SUE 2048:60T0 525

IF C%=6 AND CR%=81 THEM PRINT "+";:Ru=R¥+1:GOSUE 2040:G0T0 525

IF €%38 AHD CR%=72 THEN PRINT “="::Ri=R%+1:G60SUE 2040:G0T0 S25

IF C%¢A. @ AND CR%=81.@ THEN PRIMT "+71:R%:=R%+1:G0SUR 2640:60T0 S25

IF POPER%=2.8 THEH GOTO 400
WH=W%+1 1 E%=1: GOSUB 3200:REM PUMISH FACE

CURSOR CP%. 14:B0OSUE 2959 -
GOTO 475

CRY=CPY+S: CURSOR CP%. 14

GOSUE 15008

IF POPER%=1 OR POPER%=2 THEN GOTO 475

D%=CR%-48

IF DY=ABS(CXY THEM NE#=CHRE(CR%):PRINT M#::Ru=R%+1:G0SUE 2048:G60TO
W=lr+1: GOSUE 3280 REM PUNISH FACE :

E%=1:60SUE 2050

GOTO S38 - _
IF E%=1 THEM MODE @:50T0 415 :

CH=UALCHE Y 1 KP%=HP%-7 1 YRY=YP%E H%=0%: CURSOR XP%, VPHIREM GOSUR 1060 l l

WAIT TIME SA

CURSOR HPX+7,YPX+1:1 6070 482

PRINT "MULTIFLY"
GOTO 662
FRINT "DIVIDE"
KE=HE-53 GCITC' l
REM ROUTIME TO GET A CHQRQCTER AND TEST
REM FOR OTHER FUHCTIOHS AS TAB AND REPT
REM SETE UpRIABLE POPERY TO EOUAL 1 ' l

GOTO 7Ez2
REM THE ¥ aMD % CURSOR POSITIOM OF THE FIRST 0OT
FEM WHEN DESIRABLE TO RESELECT @ MEW PROGRAM

REM SPECIFIED BY (¥F%) AND (VPR

FEM THE MUMBER OF DOTS TOD BE FRINTED

REM SPECIFIED BY €%}

ME=@

IF ¥%=0 THEN RETLIRH

IF ¥4<@ THEN X%=x%+S:G0T0 1039

IF 243=5 THEN L=5:ITc=te1: GOSUB 10402 CURSOR XP%, VP%-1rc:
U= GOSUE 108482 RETURN

PRINT "MULTIPLY-DIUVIDE"
FOR PY=1 TO WEIPRIMT ™. "3 :NEXT:RETURN
CRY=GETC

GOTO 262
FEM SUEROUTIME TO PLACE DOMIMO DOTS
FEM EMPECTS TO H DEFIMED BEFORE CALL

CR%=GETC: IF CR%=G THEM 1511

IF CRE%=1% THEH POPERX=2:RY=0:|%=0:G0SUB 2049:G0SUB 28%3:RETURN
1F CR%=16 THEHW POFERX=1:RETURN

IIRE
a7
II62
swalcl
¥

177,
FETURH
REM ROUTINES THAT PRINT UALUES OF RN & WX
REM IT FRETURMS CURSOR TO POSITICH OF CPY
CURSOR ‘,3 FRIMNT F CHRSOR CPY. 14:RETURN
CURSOR 48, TtPRIMNT Wi :CURSOR CPY%. 14:RETURH
REM CQLEHLﬁTEq TWO FANCOM HUMBERS
FEM THEY ARE (&% AMD (BX
Gn=1ERRHD L. A EAN=THT (A%
Eh=10, o¥RHDCL, @0 RR=THT (B
RETURM
ERY:=@:GOSUE 30ES:FRY=47:60SUB 3805
CURSOR FRY+1, 12:FRINT “#H#ERRE":
FOR FX=7 TO 11
CURSOR FRH,FXIFRIMT "# ™ ~ RN THERT
CURSOR FRE+1,6:FRINT "# #"1
CURSOR FR%+2, SIFRIMNT "HHH#HER"S
CURSOR FRYE+Z. 1EIPRINT "o o3
CLURSOR FR%+Z. FiFPRINT % M3
IF FR%=47.@ THEM CURSOR 49, 12:FRIHT "~ ~
CURSOR 16,3:FRINT "PRESS ":CHREC9M:" KEY TO RESET SCORE"
CURSOR 18, 1:FRINT "FRESS “iCHRECI423" KEY TO PEQELEFT"
FRu=@ErGOSE I258: FRE=47i60SUE 32531RETUREM
FRE=@:1G0SUE F253:FRY=47:1G0SUE 3250:RETURH
CURSOR FRY+2.3:FRINT "? Ty :
CURSOR FRE+Z.TiPRINT " 277 &2
RETURH
CURSOR FRY+2.BIFRIMT " 777 3
CURSOR FRE+2,7TIPRINT "% *¥3
RETURHN
CURSOR @, 20t PRINT
FRINT " : "y o )
CURSOR @, 21:FRINT " ) B "1
FRINT " o
CURSOR @.22:FRINT " "1
FRINT "
CURSOR @, 2ZZ:PRINT " . "
PPIHT " Il;

RETURM
CURSOR 26, 14:MODE @:G0TO 183




486
485
e
ATH
4730
440
456
455

457

453
A5G

CLEaR

178, I'

DT HEMEE CSE, 3D, SURMAMES (SA, ), ADRESSECSA, 65

FRINT

15006
CHREO1Z2H1FOR ¥1=6.8 TO 52.4 .

PPIHT CHRE 1

FRTHT

HERT 11
CORSOR @, 0
FOR 22=8,8 T0

59,0 ' : I'

CHREC

HERT H2
CiFZOR O, 26

FRINT
PRIWT
FRINT
FRIHT
GOSLE
FRIHNT

FOR W=6.8 TO 52.8

FREINT

HEST #
CURSOR @.18

" for peorle who 4o not know about
" COMPUTER.
"?***1**##****I*%***t**t***##****##**#**TW*&*****%k**##!*t**"

10666 _
CHRE:12) _ '

" Thig iz a demonstration rrosram .

CHRFC22:

FPRINT "$###8HH#48 R4S R4S HS R SRS H B R R S SRR R
PRINT "#
FRINT "# le =hall make a list of i.e. 50 Fersons with
PRINT "# : _ ) #o
PREINT "# 13 HAME
FRIHNT "# 23 SURHNAME
FRIHNT "# I HUMBER
FRIMNT "# 4% ADRESS "
FRIMT "# ’ B
PRINT "#484885 008 08 H B4 H4H R R R BSR4 RS H R HAHHH SRS SR HUH BB SRR EHE
GOSUE 186668
FRINT CHREE(1
FRINT “#ﬂ########&#######R####ﬁ####&#&#########ﬁ###############*ﬂH“
PRINT "# HOTE 2- If wou tyure an error Fress on 'CHAR DEL! #"
FRINT "# - HEVER press on the reset bution
FPRINT "# - Everye command to the computer must be
FRINT "# followed by eressina RETURM.
FRINT "4 - Whan wou have tuped all the namss dou wanted #"
PRINT "# to enter Just tyee HALT and the =ame if wou !
PRIHT "# want tn easz to an other part of the Froaram
ﬁﬁlﬁg ;gz###ﬂ##*#B###ﬂ###ﬁ#ﬂ#################ﬂ#####ﬂ##########ﬂ#
B LR
PRINT CHR&C12Y
PREINT "=========== ] = =
FEIMT "+ MmE HLU
FREIHT "+ e
FETHT "+ 13 Hew data base —»» HEW

CRRIHT " 2y Look the data -»> LOOK +"
FSIHT "+ Iy Bearch OHE of the data ->> SEARCH
FEIHNT "+ 4% =3 HALT
PRIHT "+
EETHT "dddddttttttrtdsttttdttddtddttdttdtittsttttbtdtdbdddbbdttdttes?
ERTHT THRFCIZY
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OTM OPTIESS L, A3 THRUT "Ture now one of thoss oetions
IF OPTIE#="HEW" GOTD 1860

IF ORTIE$="L00K" GOTO J660

1F OFTIESF="SEARCH" GATO 36466

IF OPTIES="UUL" GOTO 46004

IF NPTIES="HALT" GOTO S6Q0

IMIOPTIES,

FRINT
ERINT "Plessze answer only with HEW, LOOK. SEARCH or HALT."
GOTO &0G

REM stEdkddiipi i ikes s NEL s a e
s=1
GOSUE Z2E066
CURSOR 54,78
FRINT 1%
CHRSOR 2.21
THEUT HAMESCTHD
18 HAMESC TS v="HALT" GOTO SRR
PHP“HD 12,70
SURHGMESC T3
. eﬂ? 14,19
IHVUT ADRESSECIND
I5=I%+1
IF IMo=20 GOTO 1826
FEIMT "Sarra o but owoy have filled the data base! !V

B | OO Rk

TF HHUEst'\“"HHlT" FOTO SAa

GOEUR 29000

CURSOR 54,26

PRIMT T%

CUSSOR 3,21

FETIHT MHAMES{ IR

CURSOR 12,208

FRIHT SURMHEMESS TN

CURSOR 14, 1%

FRTIHT ADRESSEC IR

GOSUS 165863

TH=1%+1

IF I%¢=20. 8 GATO 2670

PRIMT CHREC1ZYIFRINT "Yau have rnow looked to the 56 rerzons
GOSLE 18660

GOTD Saa

BEM ****#**tt**?*ﬂ*?****** SEARCH *#*#***t**t*******?*#***
PPTNT CHREC 12D

FRIMT " W) WaMT TO SERARCH A FERSOM,

FRIMT " Which characieristic do vou know???"

FETINT 1 2Hame ~»EHAME™
FRIHNT " 2rSurnams = > >SURH"Y
FRIHT " IrAdress ->+ADRE"
FEIHT " 4 3Humbeayr =3 >HUME"
FRIHT " SrHone ... =»HONE"

FEIHNT CHR$C13D

0IM EOMMaHDOEC], 80 THPUT KOMMAaMDOF

IF KOMMaHDOE="HAME" G0TO 326G

IF EOMMAHDOE="SURH" GOTO 336&

1€ EOMMAHOOE="HUME" GOTO 3506

IF KOMMaHDOF="ADRE" G070 34606

IF KOMMaMDO$="HOHE" GOTO 2816

FRIMT (PRIMT "Answer anly with HAME.SURH, HUMB ADRE or HOME'M



180. . [
181.

me Taan - GOTO SO0

B e SEGEETLL BGE e e e e . GOZUE 20008

ECTHT CHREOLDS GOSUE 26066

TTHM DEc @Y THRFUT "Doowou know the name YES or HO O USDE ' ' F;E!SUB b

TE DF="HO" GOTO 2218 ] GOTO 7&20

16 DE="YESY GOTO FTEOR 2EM ——— RHEME  KHOWH

ESTHT tPRIMT " Answer only with YES or HO . ":PRINT :GOTO 3282 ?EEl:PQ[MT = -

= 'f" SPFRIMT " Here follow the list of the names @0 ' ' DIM GEKEHMDEC1, 802 THFUT " Wich surname do w@ou want to sss "I1GEVEM

I% F SURMAMES{ I »=GEKEHDE GOTO 7156

IF HAMEC120¢SHALT® THEN 3230 Ibfi;+]ﬁ 7 -

GOTO 3260 IF I%4=26 [0Td 7126

PRETHT Tx:"  "sHAMEEF(TH> GOTO SHG

Ih=1%+1 . GOSUE 206080

IF Txa=20 GOTD 3225 ) GOSUE 20060

IHPHT "Mzch numbar do wou want to see™ilX ) GFOSUE 16080

FOTO 354 ' Ta T1zm

FEM ————— SERRCH SURMAME EEML“liig _______________ ADEESS KMo
IX%=11FRINT

DIM GEKEMDECL. @31 IMFUT " Wich adress do wou want to =es "IGEKEMD

PRINT CHRECTZ) ;
LIM FEcl, @2 IHPUT " do wou know the surname  twre YES or HO"iF$ .
IF ACRESSECIXNI=GEKEHDE GOTO 7259

IF F&="HO" GOTO 3324

IF Ff="wESY GOTO 7106 . - Ix=T%+1

FRINT iPRIMT " Apsuwer Flease only wit YES or HO V!VITWIPRINT :GOTO ZZ6Z IF [%/=28 GOTO 7230
FRIHT " Hare follows the list of the surrames 10" Y GOTO SG0 -
Th=1 GOSUE 200008

TF MAMESCT:)<>"HALT" THEM 33660 AOSLE Taa6e

GOTO 3725 GOEUE 19800

PRINT I%1" “3sSURHAMES(1X) ' = G0TO 7238 -
{;r::;leza GEOTO 3346 i l l REM $dkkididtdiisbdida iy F‘ETUPHQUBR FREE AR
wl=20 GOTO 2246 CURSOR 5.3
THFUT "Wich number do wou want to sese "iIX FEIHT W e u
BOTO 3348 CURSOR 5,2
gE?NT PR SEARCH ADRESS l ' 6 PRINT " &%  HOMW PRESS OM ! RETURH ! Hodek
VRS S '
DIM GSC1. A1 THPUT * Do wou know the adress » tues VES or HO'SGf | q BREOR Sl e e ;
IF G#="HO" GOTO 3420 ' DIM TERUGS (1. 632 [NFUT TERUGE
F GF="VYES" GOTO 7200 EETURH

REM KRRREREEEE R dokkt | ABEL SUBR Sdikkktaikiaiy

PRINT CHRE$C1Z
3 PRINT "*#*##*t*t*«*?k*?#ﬂ**&***%4***********?4*#*#*1****#*#1**##

EINT " Hersunder the list of all the adresses @ "

e
=

1
PRINT :PRIMT " Answer anly with YES or N0 ":PRINT :G0TCO 3462 l I

IF HAME$CIX<3"HALT" THEHW 3466 FPRINT " HEME : RO e
B FRINT "% SUPHﬁME : S, W
PRINT "% ADRESS : A

In=1%+1 2EASE FPRINT ek SR ol ook ol ook o koo
IF IX<=20 G070 3440 : Ia9eR RETURM

THRUT " Wich pumber do wou want o see "iIX TAEAR REM shdskbdderadikdrios PRINT SUBR dbirtitdtbi oy by

BOTO 3546 l . I064S CURSOR 54, 28:FRINT 1%

GOTO 3498 . -
PRINT I%:" ":ADRESSECIN l '

REM SEAR HUMBER IOESH CURSOR 7,21:PRINT MAMESCI%)
FRINT CHR&C1Z> . . IRESS CURSOR 12,20 PRIMT SURHAMESCIXN)
THFUT " Wich number do wou want to see";I% TO0S0 CURSOR 14, 1FRINT ADRESSECI%Y
BOSUR 20006 I9ATH RETURH

GOSUE TEMa0 ¥
GOZUB 18606

GOTO Sa8
FEM Ekiiobidobiciololi. FTLL  sokobobaoioRoboboloRpok oo koo
PEH Fhbdtb etk HALT kbbb iiitace e

"Wgﬁ

- HAME  EHDWH
11 PRINT
'“IT" GEMEMDEC1, G0 THPUT "Wich name do wou want to ses "'GEKENDS
1F HAMESCIX=GEKEHDE GOT0O 7BS6

e

%=1

If TNO=R GOTO TaIa . lLl
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AT 2020 ASIEMELY SERVICE. DZ. 2

MTIT V1L 0 DISK EDIT 7 Z-MARCH-20

H
[ n Tl

i I FUNCTIONS

CO03 XMINIT:
CO0E XFINM:
SO0 XFDCM:
s T XFCOMP:
CO0OF XTINM:
CO1Z XIDCM:
COLS XICOMF:
cols XPLISH:
COLE XPOP:
CO1E XFCEB:
021 XFBC:
C0Z4 XICE:
c0z7 - XIBC:
COZA XHCE:
COZD XHEC:
COz0 XFRTY:
CO33 DECBUF:

i
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ORCG

D=

D=
D=

Ds
0=
0s
De
03
Ds
Ds

Ds

PAGE

OCO0ZH

W W W W ww W

[ R RA AR ANANA

126.

e e w me me e

Pt |
ar?
g\]—g 127
.,l
o [ -l
AR :
'f';l a1 2080 ASSEMELY SERVICE, DZ 2 PAGE 10
e [ =ASIC V10 DISK EDIT 7 Z-MARCH-30
FAGE 7 vl k4
) ~e -~
- - +
o
t)' = i MEMORY + I0 MAP
- i
“1 ? ; DEFINES WHERE TO FIND THE HARDWARE
- ; ; .
PACKAGE INIT 71T froo MTHAD  EGL OFBOOH ; MATH CHIP (IF FITTED)
LINTR f
INCR FPT NUMBER IN MEM I & Froo SNDAD EQU OFCOOH ; 8253 ADDRESS (IF FITTED)
DECR FPT NUMBER IN MEM "] . ;
w) [ W FCOO SNOO EGH) SNDADN i CHAN O
FLOATING FOINT COMPARE I o Foz SND1 Ecn) SNDAD+Z ; CHAN 1
Y ECog SNDT EG SNDAD+4 ; CHAN 2
INCR INT NUMBER IN MEM 5 Fooe SNDIC EQi SNDAD+4 ; CONTROL
DECR INT NUMBER IN MEM ¥ Fooo FOLCH  EGU SNDO ; PADDLE READING CHANNEL
- a7 i
INTEGER COMPARE i B ;2753 MODE BYTES

i) 9 i
SAVE FPAC ON STACK - [—‘ D032 oMl Ec 0ZZH i CHAN O, MODE 1,2 BYTE OFERATION
RETRIEVE FFAC FROM STACK 7

%7 '; OO24 COMZ Eot 024H ; CHAN O, MODE 3, 2 BYTE
T 0074 C1ME £6 076H
2y ¥ @ 0OOR& T3 E@d OB&H
INPUT A FPT NUMBER TO FPAC - [_Q ;
CONVERT A FPT NUMBER FOR OUTPUT =» [ 0020 COMO EQU O30H i CHAN O, MODE O, 2 BYTE OP
INFUT INTEGER NUMBER TO IAC R i
CONVERT INTEGER FOR OUTPUT i Pl COFIX  EQU Y ; FIX COUNT ON CHANNEL ©
INPUT HEX NUMBER TO IAC ar2g ;
CONVERT IAC TO HEX FOR OUTPUT [__,; FOIOO. FORI B OFDOOH  ; INPUT PORT
PRETTIES UP FPT OR INTEGER NLINBE'-al ;
b= 0004 PIPGE  EQU 04H i PAGE SIGNAL
LOCATION OF OUTFUT EBUFFER - i
2 ooos PIDTR  EQU 02H ; SERIAL 0P READY
£ L: 0010 PIELL  EOW 10H ; BUTTON ON FADDLE 1
A R H
- - 0020 PIEUZ  EOL ZOH ; BUTTON ON PADDLE 2
=k i
..L:, 0040 FIRFI  EQU 40H ; RANDOM BRITS
,.,,l.g 0080 PICAI  EQU 20H ; CASSETTE INPUT DATA
w L% Fpoy FOLST  EoU OFDOIH ; PADDLE SAMPLING START
19D Fpoa FORO Ec OFDO4H  ; VOLUME OUTFUTS CHANS 0, 1
ari B : i
o |.'13, FDOS POR1 E0U PORO+1  ; VOLUMES CHAN 2 AND NOISE
i a;l{}
alL{B
:115
als



J

i\

-~
28 e - 129,
elb
c}--ﬂ
- l:
e e N - B -
Al 2050 ASSEMELY SERVICE, DZ. 2 PAGE 11 -1z
ASIC V1. O DISK EDIT 7 Z-MARCH-20 -»I_:
-
o . _ _ - DAT 2080 ASSEMELY SERVICE, DZ. Z PAGE 14
Fhoe f"'m Ry OFDO&H 3 DUTFUT PORT :::!3 BAZIC V1. O DISK EDIT 7 Z-MARCH-20
0001 POCAS  EQU 01H i CASSETTE OUTPUT BIT -2
0007 FDLMSK  EQU 7 i PADDLE SELECT BITS “"3 .
; -
00OE POPNA  EQU osH ; PADDLE ENABELE BIT - {; )
0010 POCML  EGU 10H ; CASSETTE MOTOR CONTROL w | @ ; VARTABLES: -
O0Z0 POCMZ EQU Z0OH i " “ " o1 0100 ' ORG 0100H
EEG - ; = ‘
0OE0 RWMOP  EGL OS0H i RW OUTPUT MODE v lv' EYEEOT:
. i ) (== ;
wer , RWmIF  EQU OFCH i RW INPUT MODE G[:* 0100 CURRNT: DS 2 i START OF CURRENT LINE
FFFO TIEC  EGU OFFFOH. ; TICC ADDRESS ¢,=; 0102 BRKET: DS z i START OF CURRENT COMMAND
Froo- STTOP - EQU OF$00H : TOP OF STACK RAM c l"G 0104 LOPVAR: TS z ; POINTS TO CURRENT LOOP VARIAELE
: ; N ] F
FE00 SREOT  EQU OFS00H ; BOTTOM OF STACK RAM ) ; O IF NO RUNNING LOG
. PAGE ..lg 0106 LETFF: DS 1 ; FLAG FOR INTEGER/FPT LOOP
g D ; AND IMPLICIT/EXPLICIT STEP
L o H
Q_lg 0107 LSTEP: DS 4 i STEF VALUE IF EXPLICIT
@I::- 010E LCOUNT: DS 4 ; LOOP ITERATION COUNT
e}ﬁ 010F LOFPT: DS z ; POINTER TO START LOOP.
A ;
?.-'—‘l -7 0111 LOFLN: DS 2 ; POINTER TO START LOOP LINE
-l ;
= lﬂ 0010 FRAME  EQU $-LOPVAR+1 ; ALLOW FOR FLAGS WHEN PUSHING |
o] i
P 0113 STHGOS: DS z i STACK LEVEL AT LAST GOSUE
gl i 0 IF NO ACTIVE CALL
Qle SYSTOR
9'9 STRFL: i TRACE/STEF FLAGS TOSETHER
sy H
n__g.l A 0115 TRAFL: DS 1 i TRACE FLAG
mle 0114 STEFF: DS 1 ; STEP FLAG
9._»['-_5 0117 ROIFF: DS 1 i FLAG SET WHILE RUNNING INFUT
N | 0118 RUNF: DS 1 L T " " PROGRAM
- :‘l-l:l' . FREVIOUS 2 BEYTES MUST BE CONSECUTIVE
I + PAGE
ol )
9'@
1.,
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ASSEMELY SERVICE. D2. 2 PAGE 15 R

JASIC V1. 0 DISK EDIT 7 Z-MARCH-20 ,‘[

. 2
>

i RUNTIME SCRATCH AREA '-i*‘

H JARR
GSNWEK ; SCRATCH AREA FOR GOSUB/NEXT (2 BYTEZ) N

LISKWL: i START OF LISTED AREA 1’|=¥

COLWK: DS 2 i SCRATCH AREA FOR SCOLG, SCOLT (4 vi!h[[?

H . -
LISWZ: DS 2 i END LISTED AREA y[s

H -'llj

; SAVE AREA FOR RESTART ON ERROR. iy

ERSSP: DS 2 i STACK POINTER fi}f@
) o
DS a i® » [w

’ * - 3
ERSFL: DS 1 ; SET IF ENCODING A STORED LINE rl'
i -

; DATA/READ VARIABLES :[:;

DATAC: DS 1 ; OFFSET OF NEXT CH TO ENCODE IN "nn':{j;

DATAP: DS z ; POINTER TO CURRENT DATA LINE .[i;

; 'DATAR: DS z ; POINTER AFTER CURRENT D. LINE IF nr'l .
H : ..

CONFL: DS 1 ; SET IF THERE IS A SUSPENCED PROuRﬂh‘lJ?

STACK: DS 2 i CURRENT BASE STACK LEVEL sy

SFRAME  EGW SYSTOP-SYSEOT '3{;;

; SCRATCH LOCN FOR EXPRESSION EVALUATION t:l 3
i Ny

WORKE: DS 4 - 3

i - -y

RANDOM NUMBER KERNEL e[_ -

RNUM: DS 4 u.| 5

;!RNDLY: De 1 ; RANDOM NUMBER DELAY COUNT Lplfﬁ

+ PAGE ‘__hl »

s

2l

“§179

als

g?lﬁﬁ

.-l.ﬁ

ClibPDF-- www.fastio.com

0121

01322
01z4

01z

0124
0137
01ze

O12E

OTSW: 0s 1

EFEFT: DS Z i POINTER
EFECT: D= 1 i COUNT
EFSW: D= 1 i SET O INPUT FROM KE/SCREEN
; 1: " STRING
; 2 " " EDIT BUFFER

pAl 2030 ASSEMELY SERVICE, D2 2
i®EAZIC V1. O DISK ERIT 7 Z-MARCH-20

e e e me

i

i

FAGE 1&

OUTFUT SWITCHING

TO QUTPUT TO SCREEN+RESZ22Z
OUTFUT TO SCREEN

TO EDIT BUFFER

TO DISK

W D

INFUT SWITCHING
VINEW: DS 1

i O FROM KEYBOARD
;i 1 FROM DISK

ENCODING INPUT SOURCE SWITCHING

VARIABLES USED DURING EXPRESSION ENCODIMNG
(COULD OVERLAP WITH RUNTIME VARIABLES)

%YPE: D= 1 i TYPE OF LATEST EXPRESSION OR ITEM
EGTUP: bs i i LATEST PRIORITY OPERATOR

aLDDP: DE 1 i OLD PRIORITY+OPERATOR

QDPPT: os 2 ;i PTR TO PLACE FOR OPERATOR

hGTPT: ns z i PTR TD RGT OFERAND LATEST OFERATOR

+

i
H

i

ORDER OF LAST 7 BYTES IS IMPORTANT
PAGE
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Al 2020 ASSEMELY SERVICE, DZ. 2 PAGE 17
ASIC V1, O DISK EDRIT 7 2-MARCH-20 :
+
; MASK TO SELECT CASSETTE 1 OR Z
0120 EASSL: ns 1 i #10 FOR CASSETTE 1, #20 FOR 2
; ENCODED INFUT BUFFER
O1ZE EBUF: DS 128 ; WEED ALSO BY UTILITY
j INTERRUPT HANDLER VARIAEBLES
OOSF %ICIH EQU O5FH i CURRENT INTERRUFPT MASE
.OIEE ;INER: Ds 2 i TIMER LOCATION
01C0 éTIMR: os 1 i CURSOR CLOCK
QOOF ETIMV EGU 15 3 FLASH TIME IN 20 MS UNITS
01C1 kBKCT: Ds 1 i EXTEND KE SCAN TIME COUNTER
OO0z éBXCK EQU 2 i KB SCAN TIME (UNITS OF 16 M3)
; RANL ROUTINE NEEDZ THIS EVEN
; INTERRUPT MASKS DEFINITIONS
FFFE ;NDIAD EQiL TICC+OBH ; SOUND TIMER ADDR
Qoo2 ENDIM EQU 0eH ; SOUND INT MASK BIT
FFFC &BIQD EQU TICC+OCH ; KB TIMER ADDR
0040 KEIM EQU 40H ; KEYBOARD ™ " "
Q0RO &LKIN EQU 0&0H ;o CLOck ™ " "
0oong %TKIH EQU 04H i STACK " " "
+ PAGE
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I 2020 ASZEMELY SERVICE, D2, Z

SIC Vio O DISK ERIT 7 Z-MARCH-20

+

i
i
;
i
i

IO LOZATIONS

E

[Snlk]
Bl

D=

133,
FAGE 12
0E 1 i MEMORY OF
0s 1 » LAST OUTPUTS TO
40H i OUTPUT PORTS

i SOUND CONTROL BLOCK <STORAGE

14 i LEMGTH OF A S0UND CONTROL BLOCK
; " " NOTSE " "

Ed

FHSCEL+NTEL SOUND + NOISE CHANNELS

i ENVELOPE STORAGE

TPOROM:

'PORLM:
0040 FORCOM
DODE SCEL
OO0 NCEL
1 SR
WL ENVLL
WHZ NUMENY
NFS ENVET:
27 IMPTAE:
NASF IMFTYF:
0290 REGTYF:

i SPARE

[ea=) | '
(291 DATAD
C29z RNDLY
L1294 POROM
LE9S FOR1IM
{700 INSW

B

EQLt

bs

L4 i NUMEER OF BYTES/ENVELOPE

2 i NUMBER OF ENVELOPES
NUMENV=ENVLL i ENVELOPE STORAGE
“L7-“A7+1 i IMPLICIT TYPE TAELE
1 i DEFALILT NUMEER TYPE

1 i REQUIRED NUMEBER TYPE

VARIAEBLE SPACE

ns
EQLd
EGu
EGi)
EnR)
Eci
FAGE

10
0Z91H ik
CO2Z9ZH HE
D294H i #
02Z95H P ®
0Z9&H P ®
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2020 ASSEMELY SERVICE, DZ. 2 PAGE 19 2\’;[5
IS V1.0 DISK EDIT 7 Z-MARCH-20 e 2D :
""| DAl SOS0 ASSEMELY SERVICE, DZ. 2 PAGE Z0
EA- BASIC V1.0 DISK EDIT 7 Z-MARCH-20
+ L I 3
. we I : +
i HEAP/TEXT BUFFER/SYMTAB POINTERS ir_”{ 5 ‘
i ; KEYBOARD VARIAEBLES + CONSTANTS
298 HEAFP: ns 2 i START OF HEAP - .
’_‘.\90 ;.,'SIZE. ns 2 ; SIZE OF HEQP @FI :; OZA7 KBTPT.’ DS 2 H pDINTER TD CODE TQBLE
100 HSlzn - EQU 100H ¢ DEFAULT SIZE ,?nl =] 0ZAP MAF1: ns =3 i LATEST SCAN OF KEYS
29F TXTBGN: DS z i START OF TEXT BUFFER d”l =~ o— fapa: ns " ., PREVIOUS SCAN
281 ERoN. DS 2 L ETART Evane i AND. w2 OB KNSCAN: DS 1 ; SET TO SCAN FOR BREAK ONLY
; - i -
) . 0004 KELEN  E@i 4 ; LENGTH OF ROLLOVER BUFFER
A3 STBUSE: DS z ; END SYMBOL TAELE o [.;; KEVE -
anS SCREOT: DS 2 ; BOTTOM OF SCREEN RAM AREA = B 3 O7EA KLIND: DS KELEN ; CIRCULAR EUFFER FOR KEYS PRESSED
. i i i
. PAGE ' ;;l ? 0ZEBE KLIIN: DS z 3 NEXT POSN FOR INPUT TO KLIND
[ 5 0ZCOo KLIOW: DS z i NEXT POSN FOR OUTPUT FROM KLIND
m[ 5 ozCz RECNT: DS 1 ; COUNT FOR REPT
av ko 0z SHLE: DS 1 i SET IF "SHIFT INVERT"
: - L 2 IF SUSP
oy _ 004 KERFL: DS 1 ; FLAG FOR "EREAK PRESSED™
ey i
- I . ; ENDIF
e ) OZRO SHLOC EG MAF1+7 i BYTE CONTAINING SHIFT
= 0040 SHMSK  EaU 040H i SHIFT KEY BIT
o B i
- 0ZAF RFLOC  EQU MAP1+& ; BYTE CONTAINING REFT KEY
al 0020 RPMSKE  EQL 020H ; REPT KEY BIT
H
9“1'"-’) 0002 RFLIM  EQU 2 i TIMING FOR REFT
[ SIR B ‘5 H
- '. 0040 ERSEL  EQuU 040H i COLUMN SELECT MASK FOR BREAK
g»l.-a 0040 BRMSK  EQU 040H i BREAK KEY BIT
.-)" % Q020 ERLIM ERU 20H i TIMING FOR HARD EREAE
A I—5 4
- + PAGE
n_m.l.-ﬂ
.m.l---j
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EASIC V1.0 DISK

OZDA
OzZ00n
DZED
OZEZ
OZE&
OZES

OZEA

DZEC
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136,

PAGE
EDIT 7 Z-MARCH-20

i

;i DISC/CASSETTE SWITCHING VECTOR

10VEC:

hOPEN: DS 3
hBLK: s 3
aCLOSE: 0Ds 2
%DPEN: Ds 3
%BLK: Ds 3
&BLDSE:

RCLO: Ds 3
ABLK: 03 2
AESET: DS e
BOUTC: 0s 3
BINC: Ds 3
’ Ds =2 SFPARE
%ﬁFSLi oS 2
%QPSD: oS b
}APST: ns 2
GQREND:

VARLAST:

%AH SET $
i FAGE

21

¢ﬁ_\

i

T T T T V™

a4y 4

v O

—
L PO T VA ¥

i1

G}
1o
I,
1.,
I

i,
1»

1Al 2050 ASSEMBLY SERVICE, D2 2

PAGE 22

3ASIC V1.0 DISK EDIT 7 Z-MARCH-20

CACO . ORG

e e we me

ARST:

C&CO EL FOP
C&aC1 FZ2 DI
C&TZ 2243200 SHLD
CACS FS FLSH
C&CH EL FOP
C&C7 224100 SHLD
CaCA ZE40 MVI
CACT 2AD400 LDA
MRE10:

C&CF EZ XTHL
CEeDO B8 ADD
caD1 22 INX
c&nz E3 XTHL
CADE AF MOV
C&D4 2A4000 LDA
Cen7 FS PLUISH
C&ele E&SF ANI
C&DA E4 ORA
CADE 224000 STA
C&DE 3204FD STA
C&EL ZEEQ MVI
CLEZ COFZCA CALL
C&EL ER XTHL
CLET FS PLISH
C&E2 70 MOV
C&E? 224000 STA
C&EC 3Z0&FD STA
C4LEF F1 FOP
C&FO EL POP
C&4FL C9 RET

OCA&COH 5 START OF BASIC

EANF. SWITCHING RESTARTS

THE FOLLOWING ROUTINES SWITCH THE PAGED
EANKS OF ROM. THEY ARE ENTERED VIA RET INSTRUCTIONS

H

RSWKZ i SAVE HL

FSW

H

RSWK1 i PSW

H, 040H ; BANK SELECT EBITS FOR MATH PACK
MVECA ; OFFSET OF START HW/SW VECTOR

M ; ADD ENTRY NUMEBER

H

LsA ; COMPLETE ENTRYFOINT ADDRESS
FOROM i BANK SELECT PORT STATUS
PSW i REMEMBER

O3FH i KEEP OTHER EBITS

H i ADD NEW SELECT BITE
POROM i UPDATE MEMORY

PORO i AND PORT

H, VECA SHR 2

MRDCL

PSW

A H

POROM i REINSTATE MEMORY

POROD i+ PORT

PSW

H

; BACK T CALLER
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-0
138. 21 ~ 139.
A > THIS PEOGPAM HAMED SUM IS CALLING & MACHINE LANGUAGE
~ ] SUBFOUTIHE LOADED A5 AM ARRAY 77477  HAMED *°SUM A*’
SpY THE SUEROUTIHE ,LOCATED AT  #3FC , FERFORMS INTEGER
| - CALCULATION WITH 64 DIGITS RESOLUTION, YOU MUST LOAD
<) THE PROGEAM, STOP THE RECORDER IF YOU DO HOT USE THE
N REMOTE CONTROL, RUM THE FPROGRAM UHAT IS MOW LOADING
o1 soen assereLy senvice, o2 2 pace 23 Dla DI OO AR M heZ T ik
BASIC V1. 0 DISK EDIT 7 2-MARCH-80 7 oy IF w0} PRESS THE BREAK KEY TO COMTIHUE YOU HAUE HOM
<) TH RUM 35 L,0R FIRST TYPE | <RETURM> TO 24 <RETURM>
) wloy WHAT WILL ERASE THIS TEMT AHD LOADA ROUTIHE AND YOU
MRDCL.: 4 CAH HOW MRAKE @A HORMAL RUM.  IF YOU WANT TO SAUE THE
ggg gg PUSH  H. o CROGRAM AMD THE ROUTIHE Y0 MUST SAUE® *PROGRAM MAME’?
CoFe 55‘“00 LHLD :3“"1 ~ E:; STOF RECORDER, SAVEA A”TROUTINE MAME™’
C&F7 F1 POP PSW - “ - -
3 M) WILL HMOTICE IF %0OU LIST THE FROGRAM THAT 3 FIRST
Cers 204300 LHLD  RSWK2 i) LINES AFE CLEAR 2080, DIM A720.20), LOADA A’'SUM A’
I " 3 GFTER YOl HAUE LOADED THE ARRAY YOU CAHHOT EDIT MOR
CéFC C9 RET ’"’l‘.; CLEAR HOP DIM ARRAYS ALREADY DIMENSIONED.
PAGE .
irg
1 ; FREZS AHY KEY CONTIMUE THE PROGRAM LOADIMG ROUTINE
1 I
"7 I Ty
] l 5]
o l'a
o l 3
7'} l =
. o ﬁ 3.
2 i =2 G SLEaR Sone
ol i SRR BT ae oAy o el N
1 T LOGMa @ e g
n B e FRINT “WHAT TS YOUR SUM vy
[. 0 THENIT &t
» 2D a5 SRINT
Y I‘j sl = I I A T
- . - "i =Xy ERTYUT MHERE IS THE aMSHER!" . A%
»e3 A G0TO IS
2 =
ok >
. .l_l 'ﬁi
.13 ”.?
ad )
)

=

4

ANV
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oL
15
e
ail—a =5
%i{:;

N Y
JLa

1. TIME Lok P

fLEAR I00
CruE P90, TIFOKE RIIE.GIPOKE KIEC.$0G:POKE #IED. 423

ENe Tr=R TO O 11:REAL DY

Tam Tiy=Q TO 1SiREAD 01X

T OINh=HI0E THEN DIX=CPEEXC(#ZARY TAHD #FE I0F #53+01%-#108

SONE DL [N DH=DN4 1 T HERT HEXT

SovE 8T ETIPOKE #70. #0

T HTRG. #OS, BDS BES HFS. #21 #09 BOT, #06 . BO0 . HOE . HAE. # 16 #06, 518, #32. BT
CATA BTUG.BTRLREE, $OT, HET. 80T, 672827074 875 BEE . BOD BTE . HOT. BT BIT. AT
TATH BTOR, #TSBRT.BCTBOE, #3470 H2T . 874 #TR HEE 0D 4TE  HOT ETTL 0T 4T
TATE WTTOL TR BEE . BTTRSE, BAT.#TT HDT 8T BTE BDE  #0D . S5E, #OT HTIL HET TS
T BTARLEIRLRITORTE . HOZ, HEE.HTEORSE L HAT. TR HTE . 04 HOE L ROD, #EE L BOTL #TE
TETA BTSN BOA, S0TLRTS CRO0L HOT.ATE BOT B L BT ETL L HTL L BTT L BAT RDR L BTG BET

TaTh BRTEDL BN HTELHTSL RO BT BT R L ERA 8T TR TS #TOL BT AR BLO8. B
TeLTE BTTOLETE BOL HETR BT OHTT R 00, #27,87TE TS BTO BT BE T H100. 82T, BT #
TETO BTE0L IO 8TT EFT A0 BT TE TS B0 BT HFD. IO DT TR BO6, BTO, BT
COTL BTI0LRER  RIOE, BTE AR ETD HUC. R U00, BI2, BSE, $100, 832, #F0, $100. #70. BF 2.
TOTS RTAQ L MTT EFS  BONG BT RS BTER, $37, HFSL B 100, B30, BRA, #1080, BI0, #FC. #1080
T RTEG L HEC, OO0, BTTORTRL R0, P00, HOT O HSF L #0310 #00, #00, BOG, $69. B00 . #0

TUOUT O NTMROT oTyr TR S W MM S0 MITERIRPRTHT ai=4T0F

SAT 4T SECIT1EYISE THUEN POKE AN UnLCT1ED i 4k=0-13 IF ak=4755% TH



LmoorammEs T paew

" ClibPDF - www.fastio.com

]

TF-

45
39

31
35 ¢

8a BE

72 BE-

142,

e rmmomAT L
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e
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143,

* E
EO0OTATING PYRAMID

PRIMT "ROTATIMNG FYRAMIDE ,1.2.3 AMD 4 ARE USED"
FRINT "WITH REFT KEY FOF ROTATIOH":WAIT TIME 480
MODE £:MODE 6:1SF=3. S:REM MODE +5CALIMG FACTOR
COLORG 6 15 @ 1S

GOSUE Z2006:REM IMITIALISE DATA

FEM

GOSUE 28Q:REM DRAW HEW SHAFE

COLORG @ 15#C1-0 1540 15

GOSUE 200:REM ERASE OLD SHAFE

f=1. 08-0

KS=ABS(KED

A=GETC: IF A<ASCI"E") THEH 189

FOR P=1.8 TO HP

WHCPYSHIP Y DWW PSR Y

HEXT

REM
OH A-ASC("A") GOTO S5P@,510,600.610.700.710

JGOTO 166

REM

REM

KS=-KS

FOR P=1.8 TO NP
nER PR IY=Y IR
KOPY=H¥KCHYHKE
VP =VRKC-HHKS

CHEKT

GOTO 26
FEM
REM

- KS=-K8

FOR P=1.@8 TO NP
Y=VCPMZ=Z(P)
VP YSVYRKC+Z¥KE
ZOP =R %S
HEXT

GOTO 99

REM

REM

KS=-K3

FOR P=1.8 TO MNP
Z=Z2(PYIX=KIP)
ZIPY=ZHKC+HHKS
HOPY=HRKC-T4KS



--J

=%

-2
758 HERT 144 - S 2217 DETH 1.5 145.
PEG BOTO 99 s 5314 0ATA 2.3
26 REM - FOUE [ETa 2.4
201 REM DRAW HEW FICTURE - I - #uie aTa 1.5
Az REM - 2817 paTh 4.5
218 FOR L=1.@ 70O HL e 2997 DATA 2,12
820 PA=LACL) g I 400 DATA 1,2
270 =LB(L . 28 4001 REM DATH FOR SOMETHIM )
e 848 DRAI RCPAYHRE, VCPADSVE XCPBIAXC, WEPBIVE 17402 o~ T PR ETHING ELSE!
a%a  HEXT ' ] . 4007 DATA 20,720,208
TURH S 4016 [DATA 26,20, -2
Son e °1. L Apse DaTa Sa.-oh, S8
aG1  REM ERASE OLD PICTURE f-r} 4670 DATA 20,-20.-26
82 REM Al 4046 DATA -20, 20,20
ai@ FOR L=1.6 TO HL " ) @5 DaTe =20, 20,-24
26 Pas=LACL) 3 I: 406G DATA -20, -2, 28
23 PE=LBCL) N _ —~ 407 R T,
230 DRAN WHCPATHEE, YWIPAY4YC HMCPB)+XD, YWIPBY#VC 18-24Q 3| = A hETA TS
258 HEXT = 4178 AaTa 1.5
266 RETLRN | 3 4138 DATR 2.4
230 REM . ST a14e paTa 2.6
291 REM DATA SETUP ROUTIHE . I } 4158 0OATH 3,4
992 REM ul-';‘ 166 DATA .7
zagR  PHI=PI-20.8 e MN7e AT 4.8
2018 KS=SINCPHID 7] 4120 DATA 5.6
maze  KC=COS(PHI> o I 3 4196 DeTa 5.7
2036 XO=YMAK-2, @ i P 4216 0ATA 7.8
2648 YO="MAks2, 6 . "y [ 2999 EHO
2650 0=1.0 Hre v
2180 READ HP,ML I
2118 DIM NCHPY,YCNPY, ZCHPD P [ 2
2120 DIM HMOMPY . YYONFY i B
2136 CIM LACHLD.LBCMLY a1
2260 FOR P=1.8 TO NP [
2218 READ H(PY,WIP),Z(PY alg

2211 KePI=N(PI¥SF

W%

2212 WP)SYPYFSF [
2213 Z(P)=Z(PYI¥EF wlsy
2220 HEXT I
2221 REM nlsy
2236 FOR L=1.6 TO ML o1 5
2248 READ LACLY.LECL) 1
258 MENT wlg
2251 REM

L 2260 GOSUE 500 w
2278 RETURH -
2308 REM =
23641 REM DATA .
2362 REM _
2200 REM MUMEER OF POTNTS AND NUMBER OF LINES e

Nm—z2m0 DATA 5.2 ol
21 REM ‘I
2903 DATA 0,020 ala
2964 DATA 28.20.-20 N
2905 DATA 20.-20.-20 u
29R7  DATA 28, -28,- 9
2999  REM E ala
2218 DATA 1.2 L
a1y DATA 1,7 -
7317 DATA 1.4 .

wlo
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146,
LAt
'y Is 14?‘
£ o P oS 1
] .
________ - [3 240  IF D<4 THEH RETURH
''''''' oD 25f FILL A.24 81,71 C3
= 55  FILL C.56 (1,63 C3
1 = 266 IF D46 THEM RETURN
ol 870  FILL A.48 A1.47 C3
f1=1. 1 a7s  FILL C.46 C1.47 C3
£2=0. 0 S 20 RETURN
FEr A ) 1260 FILL 19.24 58,63 C2
faet. @ _ _ 1 > zgm rILL 29,24 138,63 €2
9  COLORG 0@ C1 C2 CI:COLORT €8 8 9 @ aloy 1220 \=0. 0:60SUB 700
T ooe s e 1238 AT o
2 H=GETC o 2 =8d. 0:
- - 1245 SUMZ=SUMSHTHTCD)
Ge pEnbee i3 108 ot S[P i eemie
QE RE"’ DRAW 69,68 63,19 Cc1 “’ a 13288 WAIT TIME 18:H=GETC:IF H=0, 06 GOTO 1386:G0SUBR 1288:RETURH
ZR REM CRAM £3.19 14.19 01 1406 CURSOR 6.1:IF POIMT:<38 THEN FRIMT POINT," "
30 FILL 15.28 €2.67 2 wpo 1461 TOSS%=TOSSX+1:CURSOR 47, 1:PRINT TOSS::CURSOR 28.2:RETURN
S REM DRAW 94,19 94,68 C1 ) lr? 15668  PRINT “sou win®:i:JF=1,@:UAIT TIME 200:RETURN
i0 PEM DROM 94.62 14%.63 C1 'j’;’l ieara FRINT "you lose"$:JF=1, 8:WAIT TIME 208:RETURN
78 REM DRAW 143,62 143,19 Ci T
Za REM DRAW 143,19 24,19 C1 i .
20 FILL 95.20 142,67 C2 : ﬂ![
0 GOSUB 1268 oI
718 PFS=@, @: TOSS%=0 I
312 CURSOR 9, 3:PRINT ¥ TO SHOOT CRAPS PRESS AHY KEY oxd
¥12  CURSOR @, 25PRINT ™ Point tozses . [?
£14  CURSOR 8, 1:PRINT oy [
15 CURSOR @,@:PRINT * N
716  CURSOR 28,2:PRINT "$"31:CURSOR 28,2 "[
$20  GOSUR 1300 =

151 IF SUM%=7.8 OR SUMx=11.@ THEM CURSOR 25,1:G0SUB 150@:60T0 216
752  IF SUM%=2.8 OR SUM%=3.@ OR SUMX=12,@ THEH CURSOR 24.1:GOSUE 1680:G0T0
TS3  POINTX=SUMY
iS4 GOSUR 1400:60SUB 1366
455  IF POINTX=SUM% THEM CURSOR 2%, 1:GOSUB 1588:GOTO 216
“E@ IF SUMX=7 THEM CURSOR 25, 1:60SUB 1689:G0TO 218

L S,
=i -

By

qEEE i)

20 GOTO 254 e,
a0 D=1, 0+INT (10, @¥RNDC1. 822 IF D6, 6 GOTO 708 ..lg 5
Cgm AsLe19.0 =S
B Al=A+7. 0 aloy
Az B=U435.0 S
B3 E1=B+7. 0 e
P4 C=UeS1, 0 ,.,lg .
@S C1=C+7. 0 P
A6 IF D=1.@ OF D=3.@ OR D=5.0 THEM FILL B.49 B1,47 C3 nley
28 IF D=t THEM RETURH wls
s FILL A.5& ALl.E3 C3 -

7S FILL C.24 C1.31 €3 Ny P

5

(10
y—
$

PR
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al 2
148, s 149
* -
FAMDOMILIMNESS .‘[3
= S _\I j:
.‘-] _:n
s COLORG 7 1S5 0 @ »'-l >
1a MODE 4 "[
BB S%=H% MOD CHMAXXTH=Y% MOD (YMANKD =2
165 FOR A%=0 TO 603 X%=RHD{MMAY) : Y=RHD (YMAK) | >
118 DRAW SH,TH XYY 1S:DRAW 5%, T X%, W% 03 Sk=M%: Ti=vX <
126 HEXT:WAIT TIME 180:60TO 18 B -
+ -
R
s -:!‘3‘ COLOR GRAPHICS
s=xz== E'v‘yll =
4y I e
5 gjgge_g - . . :,[ ST MODE 2:G0SUB 20:MODE 4:GOSUB 29:MODE 6:GNSUB 20:G0TO 14
10 HE=SIFOR OX=YMAX-6 TO © STEP -1:X%=N%+1:GOSUE 100:MEXT 13 0 FOR AX=0 TO YMAXIDRAW 0,0 KMAX.AX 20+(A% HOD 33:HEXT
20 6070 S | Ia FOF A%=0 TO RMAX-1:DRAY 8,8 A%.YMAX 20+(A% MOD 3):HEXT
160 DOT X%.0% 15 By A8 FOR S%=a TN 20:COLORG RND(1S) PHDCIS) RHD(1SY RHOC1S)
118 [OT HX-1,0%+1 132 I A WAHIT TIME 2G:HEXT SH:RETURH
126 DOT ¥%-2.0%+2 11 » [‘7‘
136 DOT ¥%-3.0%+3 8 13
148 DOT X%-4,0%+4 & I
156 - DOT ¥%-S,0%+5 3 r
nsg gg; Ug::—e,vzm 1 2
17 RETURN 5
“la : 10 s
= SR AFHIC 2
: {2 3 = =
o B
SOUHD S "I :
__________ 2P m MODE 2:GOSUE ZO:MODE 4:G60SUB 26:MODE £:1GOSUE 29:G0TO 10
—————————— = clg e FOF Aa%=0 TO YMAY STEP 3I:WE=WZ+1:DRAN 8,0 ¥MAX, A% 28+W% MOD 3)tHEMT

s FOR AY=0 TO ¥MaX-1 STER JiX=W+1:DRAW 8.8 A YMAK Za+00 MOD Th:iNEXT
408 FOR aX=1 TO XMAH STER TiWd=WH+1i0RAN AM. B KMAK. YMAK 28+ 005 MOD 32 :HEXT
50 FOR A%=1 TO YMAX STER Ziux=W3+1:0RAW 0. A% EMAK: YMAK 20+ W% MOD 33IHEXT
£ FOR S¥=0 TO Z8:COLORG FNDC15) RHDCIS) RMD(15) RNDC(1S)

7o WALT TIME 2A:HEXT S¥:RETURH

¥
T p—
V]

16 ENVELOFE @ 16:FOR A=0.8 TO 2, 0:S0UND & @ 15 @ FREQCII, 833 HEW
G FOR A=5.8 TO S541.0 STEP A:GOSUE 100:HEXT

38 FOR Z=448.0 TO 33.4@ STEP -(Z-108, @)

44 FOR G=0.0 TO Z.2:50UHND 6 8 15 2 FREQ(Z+GD

S0 HEXT G:WAIT TIME S:HENT 2:G0TO 14

e o= MOD 3. A:R=00+1, 8 MOD 3, 0:S=(0+2,. 82 MOD Z.@
11e SOUND @ @ 1S5 2 FREOCQ+32. 80

128 SOUND R B 15 2 FREQCA®A+3Z. @)

130 SOUMD S Q. 15 2 FREQIAYA¥A+3IZ, @)

146 RETURH

o

V]

Ty

-

RANDOM LINES

g

(I
pu—

VR
i

S COLORGS 7 15 68 @

1a MODE 4

106 Sx=ME MOD CMMAMY 2 TH=VH MOD (YMAX)

185 FOR A=A TO 2:W%=RHDCEMAKD  V=RND(YMAK) )

118 DRAW S, TH W%, VY 15:0RaN 8%, T% XX, W% @:SX=KX%iTH=VXINEXTIGOTO 1@

SEEEEE
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z1
THE ST IHG 150, ;[} 151,
< e =l & pata 8,0J€2)15.0.0.2.0/61)15,2,0
D ENErneE 0 igziie.zis.2iia uie g 312 CATA 0.01C2)150.0.2,0|E1]12. 2.0
| 19 FEM music cOmMPOSE Pro3ram '-'] I 318 0aTA @8 D“IZ‘,B,Q,:&@ F1312.2.8
15 CHUELOFE & & -l 19 OATA 8,01E2412,8.0.2,0{61.\12,40 4 ()
1. 12 CLEAR 2000 "] Iz DATA #@,08({681 12;0;8.—2 a4D1,.12,2,0 - F
L3 = 321 DATA B, 9AD2|12,8,8,2,0(F1,12.4) 0 ¢ - .
L 1T DI MECSE, 8 :DIM FX(50.@5:DIM T(255.@>:DIM E(255.8) i 350 DATA .0 B 12.0.0. 2,0 EL, 120,08 /- £
| 12 DM LM2SS.8):DIM M(255.@):DIM D(255. @):DIM $(255, 8> -l 2 X: N 2:0,2. QEY 12, e |
30 DATH TB.65,C0+.69,00, 76,8, 82, F0, 57, FO+, 32, G0 il s DATA 2,8,08 e
BOTA Saaaly - 324 DATA 8,0.D,12,2 12,2.0
1 CaTa 99,608+, 164,80, 1108 116.E8, 123 > e T4 a.alE 12.5.6 P
30 DATA C.131.0+.138.0, 147,07, 155, E, 165, F, 175, F+, 185,06 -l 322, DATA A.8.F. 22 4 -
T DATA 1966+, 208,A,200, A+, 233, B, 247 2 G2 pate 9,0 12.5,0  — 4¢3
i DATA C1262,C17,207,01,294, 014, 311 EL 330, F1 349, Fi ¢ iy 327 DATe .8 12,19.9
ATl IFR. 5 Tl e o ’ e
: T Lo BT 02, 507, D2t 622 E2, 659, F2, 698, F 21 - '3 320 DaTh 9,0 12,2,8
S1 DaTA 740,52, 724,62+, 831, A2, 850, A2+, 932,62, 988 g e 232 Darg 9.9
z EOR 4210 TO 42, G:READ MECK)TREAD FR(X)THEXT |3 331 DATA 8.9 22,0
-‘g ‘k*ff :‘=fl ‘fg ..’.- '\s - R 3:’;’._ DQTQ B’B lz!a’a’i’a‘oal 12’3’8
B. G3="0":F%(0, 0)=50000 3 332
TS HEC4D, @)="CIVIFE49, 9)=1646 T 333 DATA 9,0 12:2.2.0.9.81,12.2-2
a3y i S esidliise el iBe e elinss
7T COR W=1, @ 10 255.08 w g 1—5. TATa B8 2 12.2.8
120 FEAD SCiM:IF_$()=099.0 THEN GOTO 190 - I_‘; BT S 1 12,5.2
123 EEAD ECX),NOTES, U0, DCX,HCX) 7l ~2a—ran Ll Bl £oou ~
170 FOR Y=@.8 TO 4 o ITE DATa B egE e, 0. 8. 800,02, 8,8
'513 ;Exﬁo;es—mcw THEN T(X>=F%¢v>:G0TO 180 N [a ._}:;! ;*g;ﬁ 2*3 2 1;-',96-5’3—35: :g:%:g — )
| 15 ) e R CIEF=FA VY o R S EE ] Pt e
T47  DATA 0.8024.12,8.0,2,.0)F13) 12,2.0
IEE Eﬁ}égm 19,18 :,l[a' 355 DATA nioleaisaue. s oMt (D o.n
191 FRINT "from the motion eicture * THE STING °* i3 342 CATA 0.0402112.0,0,2,04E2]12.2,0
- Gpen ST U Sviiines oI —hnsniessaris
FoR Pm »[3 347 CATA 8,8181112,0,8,2.8(01912,2,9
_ S(PY ECPY UCPY M(P) FREGCTCPY) -1 ;gg andls 3’3 g;‘ig’é’g’g’g E% }ﬁ’f’g
S ngwr e DRSO elg 50 DATA DLBlrgi12.0, 6.2, 0]E1 12,20
= N ——F—atA o5, o3F oS aFl) 12, 2.0
221 PRINT CHR£(12):SOUND OFF :UAIT TIME 10 ‘_‘.[_ o s oamaea. oyt 2 L1228 e 12.2.0
225 CURSOR 18,10 - e :
226 PRINT "AFTER A BOTTLE OF WHISKY ......." "1 333 LAt ..k @,2.0E1} 12, 2,0
240 SOUND SCPY ECPY UCPY M(P) FREQ(T(P)+RND(15.8Y)> - 5 S MR R
WAIT TIME D(P)¥S, B:HEXT = = -
SOUNC OFF PRINT CHRSC12)IPOKE #7921, #56 g 0+ 0.2 01814 12.2.2
: 2 3 Bl e
118’23 Q_I 2 V2412:8,8.2, 1 Pl
&2 AT 1 L0, 0.0, 0E2] 0.0,2.68{G1+4.12,3.0
e 1 R |
1&? » ’ L L] r
LMD 2.0 1.1 15},3[:‘;"5?2 0 T %5 bt o.0|c2]12,8.0.2.0a1]12.2.0
wla Jee  DATa 1.1909415,9,0.9.01E2{12.0.0.2.0(61)12.2,0
? 1 i »lx.a * s‘-‘h-' a, e
‘Pl‘ﬂ. TEEITTOATA 0,010201,0,0,2:0 0 12,4 a
- wly 362 DATA 1.1/60]15,0,0.0.8)E2)12,0.0.2,0461)12,3.8
! ol 371 DATA 8.8}02{12,8,08.2,0{F1112,4.0
C.'-_, ‘1 vz AaTEs 11008 139@:5509@ 12.6.0,2,8,E14,12.4,8
tos = 1660 DATA 999
s

EEE
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152.

HE ARM BEANDIT

D el L AR

Lo

78

MOGE SA

COLORG 12 12 12 12

CHORT 12 68 0

CURS0R @, 3:PRINT " rralines
CUFSOR 0. 2:FPRINT red red red
CURSOR O, 1:PRINT X P ®
CURSOR 22, 1:PRINT "#"::CURSOR 25,1
Mx=54: GOSUE 1000

G4=160: 505LE 1600

%=256: GOSUE 1600

CURZOR 25, 1:PRINT " s
CURSOR 25, 1:FRINT ”3""CURSGR 28:1
A=GETC: IF A=0,0 G0TO 142

FOR 2=0.0 TO 15.6

Z1%=1+26

0H 21% GOTO 158, 18,178

Q=541 G0SUE 280

HOE=E

Dx=160: G0SUR 200

TWo=K

Qn=258: 6OSUE 984

TRE=kK

MEWT 2

GOSUE 1566

CURSOR 25, 1:PRINT "eralines"::CURSOR Z7.@:PRINT WIHSH:™ "3
WalT TIME 18@:60T0 149

K=IHT{RHD{16. 83>

IF K=8.9 G0TO 989

FILL 0%-2,90 OX+7,136 ¥

PETURH

FILL Q%x-32.42 O%+31-170 @

FILL 2%-24.74 Q%+23.178 8

RETURH

IF HOE=3 AHD TWO=3 AHD TRE=3 THEN WINSX=1@:RETURM

IF HOE=TWO AMD HOE=TRE THEHN WINSX=Z:1RETURN

IF HOE=TWO THEM WIMNSX=1:RETURN

IF TWO=TRE THEM WIMSN=1:RETURM

HIHSN=01RETURH

PRESS AMNY KEY
10 WIN 3
3 -

ClibPDF - www.fastio.com

Fralines":

o

s

yiy

VLOUVOVVUVUVULLLOVLOOOVLLLBYBOVL

AN\

P p— g — p— f—

00

p—
o

BT eI S @ § C QL O HIOOOPOO0

| R
SEEOS

—
&

gy

SEEEES

4003

141
4472
444
145
478
436
431
436
i
432
497
499
=00

FRINT CHR$120

GOSUE 488

MODE 3

A=GETC

IF f=3Z.6 THEH Z84

IF A=5.8 THEM 228

IF a4=%,8 THEM 26

IF A<1E, 8 OF A%19. 8 THEH 221
ey, @ IF Y RUMAE THEH Y=YMaK
FETURH

Wett-t @30 IF YCE. 8 THEN Y=8,8
FETURH

M=k—-1, 9 IF He E’.@ THE” :5":-_'9.@
FETURH

=M+l B IF FMrHMAK THEHN X=¥Mad
FETURHM

MODE B:MODE Z:v=0. Q:¥=0,0
GoTo S

FERETCIDOT ¥, 1S

IF a=272.4 bDTﬁ pgslc)

1F f=9, 8 60T 326

TF ad1é, 8 1R px19, @ THEH 2724
[OT ¥4 frds=a-15, ﬁ oM oo GoSUe 10G.116.128.130

BOTD 226

A=GETCIDO0T LY @

IF 4=2.8 GOTO 220

IF a=72.6 GOTO ZA3

IF a1, @ OF @313 @ THEN 379

LOT .Y 151A=A-15, B:0H & GOSUE 108.110.120, 138
EOTO 32

FEIHNT :FRTHT

ECTHT "LES DESSIME S OBTIEHHEMT EN PRESSAHT":
EEINT " UHE DES FLECHES":PRIMT " "
FETHT "DAME Lé DIRECTION QUI U0US CONUTEMT, ":FRIMT
FETHT " POUR EFFACER UM MORTEALN DE DESSIH ":

FRINT " PEFLACEY LE CURSEUR":PRINT * "3
FRINT " g CET EMDROIT APRES AUDIR PRESSEY:
FRINT " SR CHAR CDEL, "!PRIHNT :FRINT " "

ERINT "POLE RECASSER BN MODE DESSTH"S
PRIMT " FPRESIEZ SUR TAB":PRINT

FREINT "L EFFACAGE DE L'ECFAN  STOETIENT 3
FEINT | EN PRESSANT LA BARRE"

FEINT P ESPACEMEHTY

PEINT (PRINT

THFUT "PRESSEZ LU ET RETURH APRES AUDIR FINI":Z$
IF LEFTH(2%.1)="L" THEN 439

PRINT :G0TO 491

PETHT CHREC1Z)

RETURN




135

!
i
4

(U U

154.
SRAFTEST SUBDEMD
CLEAR 1400
SEM :DATA FOR GOSUB4EB40: ¥ ~ ¥ ~ © ~ UFLAG ~ AF ~ F
EEM 1000 DELETE LINE 48 )33 7@ !1010100itnnterony
COLOEG 2 1 3 5
MODE S

COLORG 2 0 14 1

GOSUE 40012:FOR K=0.6 TO XMAH:DOT K,225+28¢SIHCH-26. 6) |SIHEXT
FOR M=200,8 T0 236.9 STEF Z.8:DRAW ¥. 10 H.45 G1HEXT

FOR Y=125,8 TO 156,09 STER
=g, 0eV=215 @ 0=1, 01 AF="DAI " 1 UFLAG=A, B: F=2. B:GDSUE 40648
V=R, arY=215, 01 C=6, D1 AF="TEXT": GOSUE 460848

F=198, 83 %=215, 8:0=5, A:As="IN"1GOSUE 40040

SEIRE, @1Y=21E, 910=0, ArF=2. At AT="GRAFICS" 1 GOSUB 40040

H=l:v-6 =190, B 0=2, @:F=1, B:A$="TEL., 02 ~ I7S51114":C0SUE 46040
AElp. =200, 6:C=0, 0

Fif="ARTDEFGH LIKLMHOFQRSTUOWEYZ T H25E " (O%=
GOZUE 40040

V=i, M1U=170. §1C0=3, 61 F=2. 8: GOSUB 460408
MEEMOE-10, 21 Y=50, B:C=13, 8:FLAG=1, :F=1. 8:GOSUE 40040

-+, 12345872000

5 GOTO &3
T DIM CARFO98, &)
0021 FOR Z=32.8 TO 96. G:READ A
a0z 1F AF="S5T0P" THEN RETURN
+0623 READ CAR$CZ)HEXT:RETURN
400da Bi=KiY1=":1IF F=0,8 THEH F=1.6
49041 FOR M=0.0 TO LEM{A$)-1.0
40047 TE=MIDE(AE. M, 12
1eCCh GRE=CARS{ASCITEID
10060 FOR M=8.08 TO LEN(GR$>-1.8 STEF 4.0
40065 IF UFLAG=1.8 GOTO 40120
10E7H IF MIDE(GRE, M, 1)="-" THEH X=M+(3, @¥F):GOTO 40100
Jea2e Z2=UAL(MIDE(GRE, H, 120 3YY=UAL (MIDS(GRE, N+1, 10>
40687 ICS%=N+ZZHF 1 JO6X=Y+UAL(MIDS(BRE. H+1, 1) IHF
0037 JOPH=XHUAL (MIDF(GRE, M+2, 1) D KF 1 JCRH=Y+UAL (MIDE (GRS, H+3. 1 2 3#F
4ompcd DRAW JCSW, JCEX JOPX,JC8X C
460235 IF F<1,5 THEHM GDTO 40024
2a0g6 JCAN=H+1+UAL (MIDE(GRE, N+2, 13D %F
49057 JCL1E=Y+1+UAL CMIDSCGRES N+3, 1 X O%F
40032 DRAW H+1+22%F, VY4+1+YYF JC2. JC10% C
40020 MERT M
40169 IF ¥+8. G¥Fo=KMAR THEHM X=K1:Y=Y-10, 6%F
45102 MEXT M
481487 RETURH
131720 I MIDE/GRE.M, 1)="-" THEN Va¥-2, @%F1G0TO 40120
40176 JO1R=HsUAL CMIDE (GRS, N1, 1) 2¥F 1 JC2%=Y-UAL (MIDE(GRE, M. 1 X 4F
401731 JCIN=H+UAL(MIDE(GRE, H+3:1))*F=JC42=V-UQL(”ID$(GR$:H+2;l))*F'
4013 DRAW JC1K, JCZ% JCIN,JC4% ©
23143 MEXT M
Aptsp IF V-2, @¥F{=0, 8 THEH V=Y1:K=H-2, B%F
! !Ir(\ [
T WETURH
T TaTa BLAMCO, -, UITROER!, 31313337, QOUTES, 25274547 /. #
LaRTh 333 ESS21ZTH147 7. $, 124242532444 152626563137~
3 0aTa 4. ITIT1E261256415142524, &, 1213213153311551 16273536, 7
i TS:TR~<:.ulqlwn!l‘?"’

T
GTA r IT1SISTESSEIV. . ¥, 12SE61SSE313TS . +, 323461454, COMMA
4

T
..1...-. At
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Z.EFILL 260, Y ¥Max,Y+1 Qro=0+1, @1HENT

UFLAG=@, 01 K=16, B1Y=20, 0:C=12, 0:F=4, 01 AF=LEFTE (AT, 260 GOSUE 40040

O e ad q= COCCODPIDDOOO

1

L)

yglelriy

RS

5F

i

RS

-
)

VLWV WWLWLU

SEEEY

<AEIn

SEcdn H}

ITEEIT A2 11511 2334444555647 271627/, 3
12141525331*61?’?4453‘ 4, 414713531447

12212141 525415451517IVE7 <, 6, 2141 121514445233 1 5373757
| PTUISELTST L B, 2141244477471 2131 51652935556

17131535356 24541 5162747 1, 333335357 1 213232333535
4471441
TSTISESA, 5, 21545427 . 7, 16272747 I4IITLI1T4EE.S, AFE . S

11551551357 15373795-. B, 1117174714441 14152575556, €
EITATATEEI141 4150, 0, 1117 114152561747

LIPS 14441 7SF L FL 11T 14441757, 5, 12162757 215151535342
1 ?1454515?f

1

1

TIITITYT

S T A22I 21 SRS T. L K T NITISE7 245 LA L THITHIS LS
5P M L IITSISTLASE- 0. 1 216274756522141 . F

2334151E2TaTaTSE,, To 17573157
BERSER 53 s IR it B n Py P B B W) barp § It
21T1ES1SI5TSE1 2561652

7 4745631347, 2, 1FSTL12961151 7
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s

r .
= 150 -1~
TEAFFTICTEST > aF; 157.
=0

! SIMOGE S = r‘J Zie G

2 L1050, 103 - ~an 8,0 TO 208, 61 1F GETCOM 0 THEM 60TO 714

0 FLEas oan ’ - e 5070 496

T8 GOSUR 40012 -;}43 T16 Me=E, @ TO {0, 0ISOUND 1 8 19 0 FREQf13$g.$5

we  uaeq gaye . "1 MOt @ 12 T ERECISAE, @Y:WEIT TIME 16:HER

S poa 0evIZI0. 0iC=14.@iF=1. S TP 216 mGeMGHo. 01 MGC1ZS. 6 THEM NG=125. 6

t1n 'r;mulga ZEZF% ;ESTQ'G"S“B 40040 P THE DPAN 0, F MG, H3 SiO=M31P=HG

L 3 e ER s st P ) P e . P < iE= :

U2 CRAW 8,170 238,170 0 D TICSOUNG DFF 3H=150.8:1=80. 8105, 0iF<1. S

115 F=170.0 Al Sy GESURREEN M:GOSUE 4RG40:50T0 430

15 F=17a, 7 BOTO 1080

125 ?g“g_gﬁg o €:l‘ AT CERECRR, 9

z- IF 4=999.@ THEM G0TO 140 i 101 FOR =32, TO %A, GIRSAD AS

128 PEAD B.C.D:DRAW A+SH,B C+58.0 B:G0TO 120 Ty Pt IF af="STCF" THEM RETURMN

146 af= STOF FOR THE RED LIGHT":X=130,6:Y=60.0 o) e ' BEAD CRBECTY tHENT: PETLRN

141 £=3,@:F=1, 0:GOSUR 40040 il D \ i=n: 1€ F=0.0 THEM F=1.8

150 Af="HO REACTION ON GREEN !!":X=130, 0:Y=60. 0 R e o Th LEMi AT B

151 C=S, BiF=1, 0:GOSUE 40040 1 i R .

160 ualT TIME Z00:FILL 130,0 XMAX, 100 & iﬁ[é? S P TCABECASLITEY)

TR E g ! .;:—,_1---: 4 2 )

C1E CSINTCRNDC2, @)2:C0=3, @1 IF C=1,@ THEN CO=S.0 !”[*° Pt ?;"uﬁfgk?ng Egﬁgﬁﬁéggé'a STEF 4.8

30 berr Ton ShDoon Ca(508. @)2UAIT TIME 20:SOUND OFF [ ﬁau;é TF MIDFCGRE.H, 19="" THEM H=H+(S, B¥F):60TD 40100

T5 ip.ﬁg=v o THEM FiLE S7. 112 73,128 €O = SUaDAL CMIDECRRE. Mo 10 Y #F : JO2%=+UAL CMIDS (BRE 41, 1) 24F
=3e fA=s T ; . A% =5 1 1 JI03n=Neual CMIDFCGRE, HeZ, 10 2¥F 1 JC45=Y+UAL CMIDE (GRS, HAT, 1) 2 ¥F
555 IF &0=2 THeN FILL 57,87 73,163 5 [ - DRAN ICUM.JC2% JOIN.ICAY C

237 = - 7 F hEnT N
240 S=0+1.6:IF GETC=6. B GOTO 240 : e omass THEL wimt ] s
25 i?FLg§S@“£T§1§5§'?‘?‘%aSNSTEP - l;: 100 L§V¥+a.awp,_hmnﬁ THEHM M=b12y=y—10, G¥F
=t LL 388.: a¥+1 1 1 85 2 FRER(IL. a+X> - e PETURM
Ei B - lva 10158 15 HIOECGRE, N, 192" % THEN Y=y—5. G¥FiGOTO 40120
e ” | & 1673 JOSY=UHURL CMIDE (GRE, HEL, 1) YHF 1 JCEL=Y-UAL CMIDFCBRE M, 1 3 04F
TR ME=ME+10, 0:HG=125, 0470, 8-5/2.5 2 17 0T AL CMIDE CERE, M43, 1 2 04F 1 JORN=Y—UAL CHIDE(GRT . M+ 2, 1)) #F
271 IF MG2290. 8 THEN AF=" THE END":F=2. 8:¥=148. 9:G0SUE 49040 [_' 017 DRGW JCS, JCAN JOTH. I0S% ©
272 IF MGM286.9 THEN WAIT TIME 1008:G0OTO 1 lfa aotae NEeT W

275 IF HGS125, 8 THEM HG=125.0

220 DRAW 0.P MG.HG 1S

290 D=MG:P=HG

295 S=5¥1,5

ptels] IF S>=160.0 THEM af=" LWaKE UFP 1! "
185 IF S»150. 9 THEN Ag$=" vOU ARE SLOW ! "

1EG IF V-3, Q¥F<=0, @ THEH Y=Y1:H=H-9, GFF

4E136G HERT M

40208 RETURH

SEG09 DATA BLANCO. - UITROER !, 31313337, ROUTES, 25274547/, #

SHOR1 DATA 13531SS5T12741475 %, 124242532444 1526265631377

SA0iE DETA 5.1 TCT1E26129641514252/, 2, 121321315331 1551162735367,

LY

xixip

BAF BTN DNOS S g &

:ln IF 57180, 6 THEM ﬁ$-" ATTENTION PLEASE '* Sa1l DaTH "ES’J L 1TISIITIISITS

-.’-;r: 15 E}gg f: THEN As=" HOT GOOD! " l’? — SACH CATA 0. 315TSIEEEEIT L k) 12561 6523137 45 32361454, COMMA, 21323233

338 IF 5¢90.0 THEN As=" MM, .. " | SGOZH DATA -, 1454, 314232417, 7, 12567, 0, 1216214152562747 1 2567

e = 53;9-6 ;rFlgﬂfw 5000 . . . Sandn DaTa 1. 2141313 zesrw.z,1151123344445%554?2?169?f,3

s F S g-ﬂ {EN pg=" LIERY GOC'D-I . JIﬂ; SOH41 DATA 1221714150577456 1 7574457, 4, 41471353 1447

TEC r? 3)3_.. THEN A$=" EXCELLENT ! " - SOESO DATA S, 1221214152541 545151717577, 6, 2141 1215144452531 53737577, 7
S It $:46, 0 THEN A$=" SUPERB ! " ‘ILQ SOES] DATE -122:3551*5?r.J,2L412444 TAT1213151652535556.7 -

._’L Ié 2523.2 ;ﬁgﬁ 2§= ggﬁ?Equus ! ll:i Seosh DaTA 3, 1131315387 5“44415!62?4?f,=,33333535f,=,213232333535f;f

? IF Soe| b THE! = ! " SEEEL CETa 144714410 : ; : '
-1'?.9 =154, ai1Y=50, @: C=3. 9:1F=1, 9:GOSLIE 400409 I»Q S007E aTa =,1 ﬁ&l SR8 P D 15454275 T 18ET2VATI4E33 13134567, AFE: 7

SO629 DATA A, 11195155 t’% 15373755/, BL 1117174714441 14152535556, C

Sentt DETA 121607474 'S621414152-, D, 1117114152561 747~

SER36 DATA E. 1117 1!511444f*q?* F 111714441757, 6, 121627572151 S1SI5T43 . H
SAART DETA 1111145a=1 :

soton DaTa 111:11;@-:4
SAUL3 DaTa M, 1117173535
1
f|
!

130 UAIT TIME S@
131 FILL ST, 112 73,128 S:FILL 57.87 73,103 8
43¢ FILC 388,100 MMAK,YMAX 8

A% FILL 180,58 HMAH. 160 2
1 Je 12 12141%35?,1K,111 13572451 L. 11171151
‘?5?51'.N 1117 519216‘“’~Da12162?d?56522141f,P

0111 DAETa 11 léddl“d"ﬁ S

0128 CaTh O, 'ﬁ°?415653“1?1q351f P 111717 6aVEEs5144424517, 5

ST DaTa 122IT1 S IR SIE2TATETSES, T ATSRILITS

SELT0 DaTY L TITRIAISIST L U ISITSISTIIRN T S 0L LIPS ISTHIIIIIS 3334, 4
013 %#Tﬁ 21T 1ES1 757561 2561652 -

SEIABR DATA YO 1S TSESTIETAI4SET1 34, 2L 1 TSTI 2561151 -

2
1
1
1

BB B B BB Bk
-*N‘*l"“

T

P B o

SO0 0.

ClibPDF - www.fastio.com




-
158. ﬁ%": GEMOS AaMD POKE ADRESSES UIDED RAM 32K RAM 159
S114@ DATA 19,0,18,80,20, 8, 20, 88, 25, 80, 30, 85, 30, 85, 30, 135, 38 )
S1141 DATA 135.25, 149, 25.14@,5, 140.5 , 140,0,135,0, 135,0, 25 ].3 =======
S11S0 DATA @,85.5,80,999 o [
¥
e |
-r
._I b 1 6OTO 28
"| rd GOTO 64090
P g GOTO 64000
I 3 GATO 54008
7 16 GOTO 64860
ol 2@ COLORT 8 6 G 8
e 31 FOKE #131.1
A 2 PRINT CHR$<12)
.\[-3 23 CURSOR 1,28:FRINT "1 CHANGE BACKGROUND COLOUR"
v 24  CURSOR 31,28:PRINT "6 AMIMATION .~ COLORT *
e 25 CURSOR 1,13IPRINT "2_ FLASHING BACKGROUND"
| 26 CURSOR 31.18:PRINT "7 ......
ap 27 CURSOR 1.1€:PRINT "3 SCREEN LINE QDDRESS"
| a3 28 CURSOR 31.16:FRINT "8 .ueweeeo..
| 29 CURSOR 1,14:FRINT "4 SCREEN CURSOR QDDRESS"
-1y 3 CUREOR 31 14:PRINT "9 .. . ... ireeen.
il 3 CURSOR 1,12:PRINT "S ANIMATION, COLOURS 1612”
oy 3 CLRSOR 3@ I25PRTIHT "10 v everneanensanns
_.l.: 10 CURSOR 3G, 21 INPUT "LICH PROGRAM "31P$: pmm
1 41 IF P$="1" OR P$="2" OR P$="3" OR P$="4" THEN 46
oLy 4z IF P#="5" DR P#="£" THEN 46
4 | 43 IF P$="7" OR P$="2" OR P$="9" OR P$="10" THEN 64000
oy 44 CLURSOR 1.4:1PRINT "WROMG INPUT OMLY THE MUMBER OF THE FROGRAM *
g [-:;_ 45 CURSOR 38.2:PRINT "WICH PROGRAM “:GOTO 44
4 b 46 F=UAL(FEY
=i 47 0OM P GOTO 108, 1000, 2060, 3000, 4008, 10600, 7, 8,9, 10

186 PRINT CHREC1ZMIPRINT :PRINT :PRIHT
igz  LIST 116-17@
118 EX=#FF
S COLORT 6 2 9 @
128  BYN=#7FEF
125 FOR Ak=@ TO 23
138 DE=R%-3
FOR Cx=A TO &5
t4a POKE DY%L,EX
145 DE=DX-21MEXT
146  RIX=GETC:IF RJ%=32 GOTO 2@
155 BY=BN-8961MEXT
185  E¥= INOT EX IAMD #FF
178 GOTO 120
160G PRINT CHR$CIZ):AS%=@
FOR A%=0 TO 1@
1620 POKE #79E4+2%A%, #FF
1825 PONE #79E4+2¥ANH#BE, #FF
1828 HEXT
1835 CURSOR 23.12:FRIMT "WARHING"
1848 FOR B%=20 TO 1 STEP -
1847  GOSUE 1200
1843 COLORT @ 2 AaS% 15-45%
GOSUB 1100
WAIT TIME B
1055 COLORT @ 9 15-a5% A5
- 185 GOSUB 1168
18668 WAIT TIME X
1065 MEWT
1970 GOTO 1640
1188 RIX=GETC: IF RJM(3IZ THEM RETURN

4
-l

Y ]

3

A

\pyigapigly

E .;E {
]
]
—~
@2

eSS

ClibPDF - www.fastio.com

3



160.

CETHT IHPUT "IST FEOGRAM < YoH > "i1RIf

TC BTf="y THEH ERTHT CHR$(1Z3:150SUE £45606:60TD 20
1F RIg="H" THEHM PRIMT CHR$C1ZD:FPEIMT :G50TO 28
CURSHE @, (0IPRINT SPC.I0 iCURSOR 8,11

=ETHEH

aEx=aS%+ 1 IF a5%:1S THEN ASH=0

FETHSH

GREUE 2160

FOR a%x=a TO 23

FREINT "# "i1HERECHTFEA-(HBEXAN) 25

FEREINT SPCOS2-CURNN: "# " +HEX$ ¢ #7PED—(HEEXA%) )
TF ak=11 THEM GNSUB 2156:G6G0SUE" 21609
HEXTIFRIHT :GOSUB T15@:60T0 2

FRINT CHR$O12MIPRINT

FRINT # LOCATION -

EEIMT "LIHE COLOR CODE  # LOCATION":
FRINT " COLOR CODE  # LOCATION
FRINT "MUMBER BEGIM LIMNE  BEGIH LIME":
FRINT * EMD LINE EMD LIME"
PEINT

FETURM

FI%=GETC: IF R332 GOTO 2158

FETURH

FRINT “LTIHES FROM < @70 23 > ":PRINT

INPUT "INFUT CURSOR ":BIX,A1MIPRINT :PRINT
B1X=B1X+3

FRINT PRINT

RI%=GETC: IF RJ¥=32 GOTO 20
IF RI%=0 G0OTO 3640
GOTO 3094
MODE 4
FOR B=6.0 TO 2.94%PI STEP 6.2
f=B-8, 2:B%=16:G0SUE 4224
A= B%=17:60SUE 4220
COLORG @ 16 @ 18
A=B-A. 1:E%=18:G0SUE 4220
4=B+0, 1:Bx=12:G0SE 4220
COLORS A O 19 16
HEXT
f=8-0, 2:8%=16:60SUE 4220
a=fB-a, 1:1B%=12:6G0SUE 4220
S0TH 4114
W mEMAN 2+ TRRSINCAY
Y EYMAR 24 I0RCOSCAY
DEAL MMAMS 2, YMAKLZ HX.YH BX
o IN=GETC: IF RI%=32.0 THEN MODE @:60TQ 28
TER DOTURH
o MODE MICOLORT 2 @ 8 2

' BRTHT CHREO1Z2.8)

A Gl =#7A0T-TIBN=#72A5+2
O OEOR CN=Ak TN B STER -2

1 BOEE N, #FC

ClibPDF - www.fastio.com

CRTHT 23, G-A1GPCI9-CURK) 1 "# "THEXS(HPFEA-(#S6KAN) 13
SRIMT SPCCZZ-CURKY: "# " tHEXSCHPFED-(HSE¥AN) M s SPC(I7-CURK) 3

# LOCATION"

ERINT CHR$(1221PRINT :PRINT "CHARACTERS FROM (-2 TO &1 >
FRINT "IMPUT CURSOR EXAMPLE 31,12 FOR CENTER OF SCREEM":PRINT
IF Al%<B, B OF B1%>61.8 OR A1%>23.0 THEN PRINT "WROMG IMPUT™:PRINT :60

FRIHT "FOR OTHERS FRESS RETURH .FOR OTHER FROGRAMS SFACE ERRY

YOS
Cr

'

Py

-4‘

FRINT "POKE # "3HEM$C(HTFEA-CBS6¥(23-A130 ) —=C(BI1X¥2)Y)s " TQ CHANGE OV =
PRINT "POKE # “;HEX$((H7FED-C(HEA*(23-A1X)))—-C(B1%¥2:221" TO CHAHGE Ch S0

SRS

R

1aad
1o0aT
1
1 A0RsE
1ae7a
10620
1 DA
1&g
£
A4ROS
SO0
E4010
LGN
A4S0
W

161.

SEM POKE C-2.8#FF

WalT TIME 1:POME CMN+0s #0
HEXTIPOKE 2, #03

FOR Cx=B% Td @x E7EF 2
PIME Cx, #FFIPOKE CH-2. 40
HEXTIPOKE X, #A
JCCX=GETC: TF JCOCX>»A GOTO 1
AOTO 160676

Fu=F .
CURSOR 1,4:PRINT "

FRINT " "

CURSOR 1, 4:PRIMT "HO PROGRAM IH"3PX%

GEATO 45
FRINT :LIST 1686-1670:60SUE 215 RETURN



ef:'a
» EY
162. - ["’ 6
eI 08B Y THNM Lo 163.
= o m—m=m—= ‘-—? l -:'
€§[ 3
20 CLEAR 1066 t:'~3
a5 FRINT CHR$¢12) ..I .
108 DIM X$031.0):DIM M$C12. 8) d i
114 MECL, Br="TaH" a1
111 M$cZ, Gy="FER" -
112 HM$¢3, >="MaR" {3'-3 €50 READ ¥
113 MEC4, @)="APR" g I £55  PRINT CHR$(12)
%}4 ﬂ:sg.g;="gﬁé" :"l'g 668 FRINT " BIORYTHMIC CHART "iH¢
5 (6. @Y=" JUN" oy 665 PRINT :PRINT
116 M$<?. @d="JuL" g E67  B2M=BR:B1%=B1:E3%=83
117 M$<3. 2)="AlE" sre E76  PRINT "DATE OF BIRTH":E2M:" "3E1%:1" “:p3%
115 M$¢9, Q)="SEP" ” 5 £38  PRINT :PRIHMT :PRINT
119 MEC1L, @Y="HOU" hd €38  PRINT "I1=IMTELL IGEMCE"
1206 M$<12, @)="DEC" ~ 1y TAG  PRINT “P=PHYSICAL"
121 MECIA. @d="ACT" I 7168 FRINT "E=EMOTIOMHAL"
2008 F9=§, 283173 o 7 7B L=8.0Q
218 P1=23. 0:F2=29. A:P3=33. 0 | 210 BGOSR 2006
220 D1=P9.P1:D2=F9.P2iDI-PoF3 -rl'; 70 D=m, @
238 DATA 31:28’31338’31938:3!931:39:31;33931 - ? 745 L=L+1.0
380 INPUT "VOLR NAME PLEASE *3N$ “1 7S FOR I=1.8 To 3.6
= R of 3 S 16 ST L
o
312 PRIMT "BIORYTHM OF YEAR OR MONTH "; l TTE OMENT 1
313 INPUT X3 oy 790 MEC1E, @y=ne
3206 IF X${O"YEAR" AND X$<>"MONTH® THEN GOTO 311 ,-l¢; 288 WI=INTC1S, @eSIHCCL+T1 %01 Y416, 5)
II0  Hi=0.0 b | 210 WI=IMTOIS, OFSIHCCL+ 12 0¥D2)+16, 59
ggg ?Esg?>gegaTHEN 60TO 400 ;;I:i 228 YISINTCIS, EFSTHOL+TIVDII+16. 53
. - 238 HE(WLI="PY
370 éF(Eé‘fggaTEE“ I; B2=29.0 THEN GOTO 400 s 240 MECyDI=E"
=80 =(B3~ . 84, [1; S50 ¥FId=vIv
381 IF INTGOCOR THEN GOTO 400 :=[ _ SEG IF Y1=v2 THEM R$CWi)= ¥
3 M1=1. Y 276 F 2=Y3 THEM HEcyTi=rmge
:gg ?ggl.? elrsgaw b1 ;[g 338 %F t.!f='§'§ mg: ;{:;wf)f-*"
=1. = ae D=0+1. 0
439 READ ¥ o [é : 06 IF D<M+1. 0 THEM GOTO 1620
440  MEXT J 'il{; 218 S1=51+1. @
450  M1=H1+%-B2 ok 9208 IF S1=12.@ THEM GOTO 1S@a
4¢8  IF B1=12.8 THEH GOTD 510 "]m:=i . 918 C1=C1+1.6
:gg gggDJ;91+1.e TO 12,8 99[{5 9;3 IF C132.8 THEM GOTD 280
o REBD
498 N1=N1+¥ 591{5 : 955 IF ¥9=1.8 THEN GOTO 1500
508 MEXT J o 20 GOSUE 36a@
518 IF C3-B3<2.0 THEN GOTO 560 L 978 GOTO 1028
980  RESTORE

520 FOR J=B3-1899.9 TO C3-1901.0

538 IF INT(J- 4.82=J/4.0 THEM Hi=N1+1.8
S48 NI=NI+365. 0

558 MEXMT J

2 ‘Ci=1.0
1609 C3=C3I+1,0
1616 GOTO 956
1eza  Dx=D

s L A
i\
3

S

SEQ RESTORE )

s7a IF C1=1.8 THEM GOTD 620 e = 1e21  IF D<{16. & THEM 1823

S20 FOR J=1.8 TO C1-1.@ “l,,.j 1822 PRINT M$CC1ys» wipmgn 316070 1925
590 FEAD X = 1823 PRINT M$(C1dys" nipwav "s

£60 Hi=H1+¥ l_@ 1825  g=v n

1638 FOR J=1.8 TO 31.0
1058 YE=VE+xECT)
1655 MEXT J

218 HEMT J

20 T={C3I-1964,0)-4,0

£21 IF INTCTY{ST THEM GOTO 64@
38 IF C1>2,8 THEM Mi=H1+1.8
%40 [1=H1:12=H12T2=H]

T

X
N
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J

X

64,
: )
‘:[ m==
FRINT V% ..I 3
COTD 745 1
STOP =
IF %$="MONTH" THEN %9=1.0 p N
FRINT :PRINT " BIORYTHMIC CHART OF ":H$3:C3I%=C3 e
PRINT " FOR "sM$(C1d:" “3C3x -l
FPRINT b R
FRINT * RIS LE -
FRINT * RIS Y pl BN E:
FRINT e
[P)'-l a AI 1
ETURH ht 10
IF ¥$="MOMTH" THEN X2=1.0 7S
PRINT e
p=1.0 | s
RETURH oy 3o
PRINT :PRINT "MONTH.DAY,VEAR OF BIRTH" | iz
PRINT "EWAMPLE BIRTH ON 3D MAY 1342" w1
PRINT "PRESS 5 RETURH 3 RETURH 1942" o ST
IHPUT E1.B2.B3 , A&
RETURH b
PRINT bl R
PRINT * GIUE MONTH OMD YEAR FOR THE ETORVTHM" @1
PRINT "EX FOR AND STARTING ON JAHUARY  1988" | RS
PRINT “PRESS 1 RETURH 1988 RETURN" ib[?3=51
INPUT C1,C3 iy -
IF B3>=C3 THEN GOTO 9@ o R
RETURH ;[a;:
5[6;3
erad -
e:l‘a -
._ﬂﬁl'g:h'-‘
- 12
elﬁ’.i
elﬁli
@{-‘3 by
e 2
‘l‘l: B
“lc -'1-:
- a5
olav
el"..:‘ 47
E
1
2

FSSEE T

Y

T ® B BB

p

=T IR 165.
1 MODE TAiEST=A, ArCHT=A, @

= CURSOR a‘:-prv* " LEST PLAYY:
- : T:ERINT "BEST RESULT":

1a M OCLERE 1066

< CULELAPE 6 3.10:3.1G:7,10:0

ShDTMOA74.0%:0IM Bid, 00

TE AL, B =a0, G180, 0 =40, AIAC2

LBY=TA, A1ACT. G5=100, GBS

503, BN ETE, QR YS9, 8

13 DT TUMEC AR, 00

-"-':T l' '?1 }I’ TE’J a'\

M MATEZ 4, B1=267, S1HOTES 1, §3=336. A:HOTEC S, B>=392. B1HOTE 2. 03=527, @
ST CALARS, Y

SO, G=1, ICALORS 2, 8 =S, S CALORCE, =7, @ COLORCY, Gr=11. 8

. @=70. 6
. BY=40. 8

Tr=[HTCRHD S, DY+, @
,'T“"-' s

L0 T SonT

T _.'HF 13

o0

T OTUFH EST=CMT
PRTOTY THEN 06

" :.‘.:=E_GI'.IT ||r¢ es; pFrrkq;-llun ",lll’){.r TIMF "’s
= -'.--c.»_r.-r?.n' " " CUREDR 44, 2

GIPLAVYLBEOTUAYY ACPLAY Y20, L B(RLAVIFIR. G @

10, T1CHTE=CHTIREIMNT CHTHIIFRINT " "
B 44, TIRSTH=EITIFRINT BETHIIPRINT Y
* 44,7

5 T.u'—‘t" PL o

& THEY F“'[,_sﬁ

WAL IO

t
i
e
1
T
?
3
I
T
4

) " ae
CETIRH



LARRES

166.

Fronfarel B SrUeT.

REM MOKE SQUND MITH EOTH PADDLES
ENVELDFE @ 1€
P=PpL 31 0=PRLL2Y 1 F=PDL (3D

15 PY7. 0 OR 0531.0 THEN SOUHD 1 @ R¥3-S2 & FREQUP¥1Z, GO0

S=PPL {1 T=FDL (42 1UI=PDL(5Y

IF 5%3,0 OR T3t THEN SOUND T @ IMI-52 6 FREQISH12, 6+7)

GOt 1R

"
Faeitaa PO TES

NSNS T NS Y DR TR T Y

[SESRL R R

MORE
cooes Toa

=1

MOPE ¢

TIM A% HMAMD

IS BHTE="S" TYEH K=PHDC(RMAK+1, 607D 1

1T BHTE="U" THEY K=RHLCA, YK INMANH], 8216070 21
07O 4 '

SR =ANK) +1, 8

' Ij? PRS0 THEN 26

TF Pr)=YMANE1 THEM DOT ¥MAX.O 1416070 €9
£aT ¥,P% 15

PAT TH A T

Th= (RS-0 CNMANS1 D40, 495) Y160

IF T%4Q THEH Th=@

TE TR VMG TUSH TH=HMAX.

oOT TR 8 8

GOTO 1S

ClibPDF - www.fastio.com

= .
THPUT YTYRC W QR S . FOR HARDKARE OR SOFTWARE"IRMTE

O

vl

i
i

1

R Y

ol

L T T I R R T T e v

)

y
o e

AR RS

yg&_ﬁf‘_@ "3'5‘@ 00T ECCEEILLFTITRRAIOOO0

SITTITTLELE

167.

—FHDETAFRE [ B D

Ve 1]

CHUELOFE 9 S5,10:7.%:14,.15:0

EHUELOPE 1 10.S5115.2:15.310

MODE SiFl AGR%=0

CILL 0.0 ¥Mav. =g <

STILL QLS00 MEMAY, eMa 10

TEall 3.0 1S0.560 0

TEall 158,50 YMaM.8 &

SOn M=3,0 TO 2, 8%T STEF A, 1

Teal! 2S00 190 ITE4I0RCOSCN), 1S0+TOSTH O
T ' )

THES 1005

MOIZE 1 1S

WARTT TIME X

TTVL OSSD a+10.£0 0
FTLL 4,80 A+t A0 12
MITSE 1 1S ’
FTUL O AHIRSG as11.a0 G
IS 4ER, A 30T 2110

S=asl IGOTO 155

COR M=o, 0 TO 2T STER SE-7

TOT ASEATORCOTONN L TOLSRKSINGDY @
TOIT L0 18 8 FRETINW1OG, G471, 40

E i

ERECITRA0, @)

; FREDITL. 9

SoUMn fo@oie 9

MOTSE 1%

WATT TIME 4

TAME 40 1T 0 FRECEIIO, B
IOUMD 8 0 15 T FRECC34G, 9)
UMD 2 0 15 2 FREG/S2I. @A)
UATT TIME 192

SN @ O 1S 2 FRECITE, @)
VATt TIME 168

IOUND B B 1S o ERESC41S, o)
UMD D B 1T T ERET494. o)
HATT TIME sg -
SOMD 1 O 1S 2 FReney

ug:? TIME %ag FrEncIIS

@ FREZI247. @

-
[ R ]

WATT TIME

14
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VDOOVDWVODOVOOOULBOOLOVLODUOGLBODBOLOLOOO

168,
169.

v

1= M L=
70 FRETIITT, @) T L o

v
17w

VIRV
——

(RN
k|
e

o FRECT4T. )
= CIM TETE, A

SUUSILOFE B 1S, 31T ST 1ee g

DOTC AT ETPEAD E (MY iHEYT

™ T

-

Vg FREGOZOE, O
185, @y

iFF

L Y
wr

1B LATT TIME |

iv
A A

10 10 ERSCORMCIAAE. A3 +T1 BOIMATT TIME 1350UND OFF
AFE

«“ iy

'
-

TR V=@, 0 TO 160, 0

TESH SO+ AR SS+A.95 0

CRAN SS4R, A5 E6+A. 1008
1
1

all
-

TRAl S, 100 S5+a, 95 12 vy A 10,5,13.5.15, 5,17, 19. 13,5
TEGY SEa, 90 SO0, 100 12 — wa e L1810 19.9.18,%,18.1. 18, 1,1
rRAY SO+, 95 £0+44,%5 9 vy et i 1 U B T e 56 7 3.9 18, 5L 1T

TRAY SO+4, 95 SA+A, ?S 1Z1A=RNDOSO, 60
NG 1@ 3 3 FRECCTIO0NA, G+RHDI1A60, %)
UATT TIME 1:S0UMD OFC

q\
g

=~

! L4
1 HTUT U N
! afFFu=1 S50TO 1300 )
: l.] - .
N _
u}‘
- 1T FIHIRIE LA
v
A
-
+ - - ENVELGES © 1.%:12,917.510
OSSO T ENVELGPE 1 S.7:3.701.311
57 = DIM F¢20. )
‘.J,; 19 FA® H=1.9 T 17, 0:0EA0 FONMTHERT
71 1= DaTa TET, 2TT, R4, T11, 336, 349,378, 392
. CLEa® =600 T e TETE 415, 440, 486, 494,527, 554,527,622, 859
= INPUT "How pany =sidez "M N Ly 1T E3% JeCx=! 7o 1S
i PRINT. : TNFUT "ﬁadnus Chetusen 4 xnd 1207 iR < iy REAn TLE. Y M, M, L

R
AR

Lo MODE § SOUME 0 S W M FRENSECHY Y WATT TTHF |
23] ™ B(N);Cf“)

s 1=3. P17l SE0TD 19
Toe f=te oM - . S.0. 7.0.1.0, 5.0, 4.50
QLEWOARS -1, PYAFLY B P, BB 1.8, 7220 5.7
FLEET IS S =g, @YRE LY /.18, 7,170, 1.0, 12,2, 17, 8@
8. S.0.12,02.1,0. S.0. 9.20
&, 7.0.11.8.1,0. 7,0.12.1@
AR 17.0.1.0 .7,0.16.80
1= G000, 10,0 1.0, 18,8 2.2
LB 1D, L laBy12,8,18.18
pA5F 3011152 539

SRRz ygaziziy
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170,

ERE Rk k. MU ST TUTOR kR R F ¥ 53143
_— Iev\r'_['z
33,13
ﬁ;a'rz
THTS SEOERoM GEMERATES MUSIC AMD DISPLAYS THE MOTES. oD
TE MO AHSLER YES BY TYFING Y TO THE FIRST CUESTIOM. - [
THE QUL WERS unll Opt PRESS ARE THE & TOF <D0 TO S5 Sr?
S TC O GHSHER MO BY TVRTIHMG N AL ALPHARETIC KEWS ‘hlis
WEE STUIMG A HOTE, YOI CAM ALSN DISPLAY THE HOTES T
JGRGE OR SMALL SCALE BY TYPING L OF § TO THE GUESTION o B
T WL MEED A 48K RAM FOR THE SMALL SCALE. :’[3
FUE MUMERTL WEVS HAUE THE FOLLOWIME FUMCTICHS: . [;
I= HOeMAL HOTES ”’I‘:
= TREMALO =
= GLISSAHDD B [~3
qr GLISSANDO+TREMILD WJI
B: -.H"!"‘T ‘gl’\‘TES ﬁ]' ‘:
= ST&RT RECORDIMG UP TO 2608 HOTES |
§= THDS RECORDING AMD REFLAYS EACH TIME YOU PRESS IT W
SCREOLLS PAGE _ [3
[B=CL RS PAGE |
IHIFT+ALPHA KEV=THUERT HOTES L)
"48 KEV RESTART THE FROGRAM A B
e
;.r)' [Q
;‘;[;
! CLEAR 10000: L IMITY=10:DIM ARRAYE(LIMITS, 206, A) N
? CAGEY=A: POTNTERY=0: RECORD% =61 PLAVBACKY=0: TUTOR =01 ACCEMT:=A o "[
z BRINT CHR$(12):PRIMT :PRINT :PRINT "TUTOR MODE YES OF MO < % ~ H >3 ®
1 ANEN=GETC: IF AMNSY=0 GOTO 4 o
3 IF ANZX=ASC<"Y") THEM TUTOR%=1:G60T0 7 '“'l
: IF AMNSR<>ASCY "Ny GOTO 1 T4
: FRINT :FRINT “SIZE - LARGE OR SMALL. < L ~# 5 >" vlia
H GMS%=BETC: IF ANSY=0 GOTO & 25
3 IF AMSR=ASCC L") THEH MODE 3:60TO 15 ,,lqa
1a IF AHEX=OSCI"S") THEM MODE S:GOTO 15 i
1 PRINT "AMSWER OMLY WITH °°8°* OR *°L’’":GOTQ 7 )
5 SHUELOPE © 15.100:5.75:3,50: G:EMUELOPE 1 15,3310, 2: 01 STYLEY=0 a»l1b
{7 PESTORE:DIM MOTEY 21, 8.2, 8),COMPYC21, B, 1, B3, 5POT%(21. &) ¥
1% FOR T%=t TO 13:F0R J%=0 TO 1:RCEAD COMPXCI%, JUOTHEMT JI% ﬁ;]<;
9 MOTECT%.@, 9)=FREQ(Z67, O%(2. 8~([%/12. @) -
*t MOTEC T3, 1. @0=2, O¥HOTE(TX, @, 83 MOTEC T, 2, @)=NOTE/ 1%, &, A)<2, @rHERT X «2-
o FOR I%=14 TO 21:FOR J%=0 TO 1:READ COMPHCIN, JH»iHEXT szFﬂp Jy=0 TO T
I FEAD CHORDNIMOTECIX, J%)=NOTECCHORD:, B, B tHEXT JHINEXT I% =p
8 COR 1%=1 TO 21:REAL SPOTH(IXMiHEMT I% ~»ld>
o GOSUE 1500 :Ja
e EOR TIMERZ=1 TO {00-99%ACCENTY »
o ﬁoeue 10006 IF KEYX=A, @ THEN NEMT TIMERXZ:SOUND OFF :GOTO 28 _ ,]45
i8] 3.8 THEM aCCENT:=@:60T0 3@ =
e S4 THEM ACCEMTX=1:60T0 3@ thfb
3 45 THEH GOSUB 2060:60T0 30 .::la
i I EV=S7) DR (WHERE=(-1)) THEM OFFSET=0FFSET-75. 0:GOSUE 2810:GOTO o
i IE VEY%=2.n THEM SOUMD OFF :MODE 0:G0TN 3 ‘_J&
i TE CWEVE4E, @) AHD (KEYXIS3. @) THEM STYLEX=KEY%-43:G0T0- 3@ 2
Me 101F (KEVNEFE) OR (KEYN=62) THEM OCTAVEX=2:G0SUB 3060 ﬁl)ji
ClibPDF - www.fastio.com !‘
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- COR Th=14 TETUTORYSE({-aC0EHTYY TO 21
2 € PEYS :COMENC I TUTORSY THEM HEXT J%:G0SUE 3S60:60T0 28
coR Ti=6 TO 2

49

11 SOUMG T% aCFfMTx 15-1@SGHCT5) STYLER NOTECTN, [N -OCTAUESIHEXT IX%
et TE CSPOTHLINY=100, @Y OF FWHESE=(—1,83) OF <OFFSET<@, 09 GOTO 180
48 GOSUER 4000

=q FILL 44.88 CC.DD EE

bt DRAL FF.GG HH.TT 1T

=1y WHERE=LHERE+1aG, &2 IF WHERE>XMAX-18, 6 THEM WHERE=-1.0

tam 3070 28

1a0a  DATA 30,67, 85, 67, 80, 68, 68,67, 67,69, 86, 70, 71, 67, 66, 71 . V2. 67, VB, 65

1418 aTa T4.87.77,66. 44,99, 87,67, 1, 5. 8.69,68,2. 8, 1,82,569.5. 1, 8. 24,79

ters 0aTa 6, 19,17, 89,71, 8, 1.5, 85, 65, 10, 1,6, 73,46, 12, 5, 8. 79, 99;1’ .2

1AI0 DATA -1@. 160, -5, 1060.0,5, 100, 19, 190,15, 106,20, 25, -10, -5. 0.5, 18, 15, 70.
1508 OFFSET=YMAK-E2, B:50T0 2028

afa FILL @.8 HNQ?;VMﬁH A: GOTO 1506

Teig IR OFFSETIO 5070 {508

?1 4 WHERE=E, @

Flo. & OFFSET-12 “MAY, OFFSET+E2 @
FOR Z%=0FFSET T0 OFFSET+48 STEP 10
DPAN 8. Z° ¥MAX. 2% 123 HEXT ZisRETURN

Saan
TEEB
1000
3010
IE03
hadts
1666
4ala
]
4070
4940
4056
<neg
01

PETUPH

TIMER%=TIMER 411 HERT TIMERY: SOUMD OFF

RETLRY

AA=WHERE~2, 01 BB=0FFSET+{OCTAVE%: -1, @) 435, g+5P0TR(J%)-2. @
CO=UHERE+2, i DD=NFFSET+(ACTAUE -1, BY¥IS, A+SPOTHTN)+2. &
EC=SEATYC 1% 5, B, @
CEIERE 44, G4, GEOFTAVEN:
HH=WHERE +5, (-4, G¥OCTAVEY:
FETURN

IF HKEYX=%% THEH
SETURH

IF FOINTER:=200
RETURN

IF PEGENLIMITY
TE1G  GETURY

16060 YEY:=GETC: IF KEY%=S5 THEM GOTO 39000
10007 IF (KEYX=SE€) AHD (SECORDL=0) THEN FLAYBACK:=1:POINTER%:=0:PAGEY:=0
19005 1F RE 1 THEH AREAVY(PAGEY, POTMTERY)=KEY::G0SUE 5060
19810 15 P 1 THEH KEVS=AREA'CFAGEY, POINTER%)

19915 IF (RECORDN=1, @) OF (PLAVBACKS=1,8) THEN POINTERI=FOTNTERY+1:
19020 IF KEVE={28 THEM FLAVBACKS=9

16076 SETURH

'T%ﬁ“”mm“tmﬂ?ﬁ”**%an“ﬂFﬁThﬂ

IOALO KEVN=GETOIIE KEYX=0 GOTD 36010

008 GO0TO 10007

k]

BE=0FFSET+SPOTH O IM 0+ (OCTALER -1, 60435, 0

FECORDE=0: aRFEAYH CPAGEXN, POIHTERY =128

spon THEM POTMTES =f: PAGE%=PAGE +1: GOSUE 7oA
= ! -
Eycios)

THEH PAGEX=LIMITX:RECORDN=0: PLAVBACKN=0

GOSLE o0

TT=0FFSET+SFOTH TN LZ0, B TJ=SF0TH(TX -5, 42,




L. I= =T 172,

CLEAR SO0
MOCE & _

RIM AC0SE, @Y, BOIS6, )
COLGRG 2 @ 152 3

FoR M=0.8 TO 2, e%F] STEFP 3E-Z

tH=MH+1, B
NEMT

ocoLoRg 29 15 3

FOF M=0, 8 TO 20%.0

oPal 152,175 AN, BlEY A
DRAN B0 Ay B X

DRAL A0 BOHY KMRE. 8 15
HEXT

FOR M¥=0.4 TO0 S0.8

COLORG B A B O

HWAIT TIME 15

COLORE 8 9 A0

HMalT TIME 1S

TOLORG 6 6 8.0

: HeIT TIME 1S

T4 a=a+1, @1 IF g=14. 8 THEN A=1.0
T4E MERT M

e FOR X¥=2,8 TO 50,0

41 COLORG RHDC 1S, G RMD(IS. 8> FHLC1S,. 6> RMDIIS, @)
428 WAIT TIME 00

430 HMEMT ¥

450 GaT0 26
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SO0 ) T b G B e

2580
3860

S 3i@p

208

L2180
9280
el 309
TL948 2

2540

MODE B:PRIMNT CHR$C1Z2>:PRINT :PRINT

PRINT " ieeiencianaaan TOWER OF HANDI. . i cvenvavansasosna "
PRINT :PRIMT

PRINT "AM EXAMFLE OF AMIMATED GRAFPHIC CAPABILITIES OF THE"
PRIMT :PRIMT " D A I PERSOHMAL COMPUTER" |
PRIHT PRINT :PRINT :PRINT "DO YOU WAHT INSTRUCTIOMS" |
PRINT :PRIMT “AMSWER YES OR NO ":INPUT A$ 1
IF A$="VES" GOTOJQG:IF A$="NO" GOTO 260

FRINT CHR${(12):PRINT :PRINT "AMSWER OHLY YES OR HO":GOTO 2
PRINT CHRE{IZ2):PRINT :PRINT

PRIMT * TOWER OF HANOI":PRINT :zPRIMT :PRINT

PRINT "%0U HAVE TO MOUE ALL HORIZONTAL BARS FROM COLUMH 1 TO"
PRIMT "COLUMH I WITHOUT PLACING A LARGER BAR ABOVE A SMALLER"™
FRINT “EAR. FOR MOUWIMNG THE BAR YOU FRESS OM 1 ., 2 OR 3¢
FRINT "GIUING THE HUMEBER OF THE COLUMH FROM WHERE THE BRAR"
PRINT "HAS TO LEAYE FOLLOWED BY THE NHUMBER OF THE COLUMH®
FRINT "WHEFE THE BAR HAS TO GO":FRINT :PRIMNT :PRIMT

FRIHMT "PRESS AMY KEY TO START THE GAME" -

T=GETC:IF T=0.0 GOTO 132

CLEAR 2000

CIM 20106, ar

FEIHT CHRE12)

COLORT 7 @3 8 @

COLORG 7 4 5 1

MOCE ZA

JOI%=0:49=48, B:N=2, 0:C1=4,8:02=5, B:C3=1, 6:00=7. 0

DRERW 8.8 70.8 C1

FOrR I=1.9 70 3.0

DRAL T#24-12.0 T#24-12,%9 C2

201, @=0, A: 2{I¥10, 93=10, AIHEXT

M=1.8:C=C3

FOR I=1.6 TGO M

21, @=112¢18, 8+1x=10, 8-1

GOSUE 2001 HEXT

GOTO 1160

FEINT "INUALID MOUE"

JCIH=JC1%+1IFRINT “YOUR MOUE FROM <1.2 DR 3> "3

F=GETC:WAIT TIME S:IF P=0.8 GOTO 111)

Mi=F-4S, Q:M1%X=M1:PRINT MiZs:FRINT " TO ™3

P=GETC:WAIT TIME S:IF P=@.0 GOTO 1130

M2=P-d&, QIM2%=M2:PRINT M2%::PRINT ™ " IPRINT JC1:3:PRIMT " MOUES"
IF M1<{FIMTOMLY OR Mi<1.8@ OR M133. 9 GOTO 189p

IF M2LXINTEMZY OR M2<1.8 OR M2:3.8 GNTO 1860

IF M1=M2 OR Z<{M1)=6.0 GOTO 1890

F1=Z{M12+1G, 0¥M] )

P2=2(M22+16, G¥M2

IF Z(P1Y22C¢F2) GOTO 188D

M=M1:C=CA:GASUR 2000

ZCM2I=Z2CM2 e+, G ZCPR+1. B =Z{F1 Y

ZM1y=Z0MLx-1. 8

M=MZ: C=CT: GOSUE 2660

G=G+1. &

IF 203, 8)<H GOTOo 11680

PRINT "THAT TOOK YoU ",J01%, "MOUES"

sSTOR

A=M¥24, B-12. 6

"W=5., AFZ M)

BISZCZOMY+H10, BEMI42. 6B

DRAW H-¥1,Y ®-1,% C

DRAW H+1.% H+¥1.% C

RETURH
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175.

174. -1
FRFHIC 0OF STIHUE ‘-"['9
Sy
::i £
:‘;'I 3 3
“fu  COLORT @ 15 @ ©:PRINT CHR$(12, @):PRINT :PRINT sl
o FEINT "THIS FROGRAM DRAW A SINUS WAUE ON THE SCREEM" [ o 11
B FRINT :PRINT :FRINT "IF VOUR MACHIKE IS AN 8K RAM YOU MUST CHANGE | 2w
we  FRINT "INTO 24 IM LIME 12 AHD INTD 4A FOR A 12 K MACHINE" NP
56 PRINT "THIS 18 ACHIEVED BY TYPING EDIT 3@ AND PLACING THE" e
Go  FRINT "CURSOR ON THE 7’6'° OF *’6A°’WITH THE CURSOR ARROW" w2y
3o FRINT "KEY AND PRESS CHAR DEL KEV AND °’277 OR 77477 KEV.":PRINT D
‘"o FRINT :PRIMT 'PRESS ANY KEY TO CONTINUE" (29 1
¢y F=GETC:IF P=G.8 GOTO 9 (| - 32
2 ] .o MODE Sa:PRINT CHREC12Y:PRINT » FUNCTION = A ¥SINUS B ¥(X - Cx¢ D" (7 Y =4
v PRINT "a=? "3 Sl 3
e P=GETC: IF F=0.@ GOTO 14 R D
3uMAIT TIME S:A1=P—48. 01A1%=A1:PRINT A1%, "B= 2": L1 D 5t
IeP=GETC: IF F=0. @ GOTO 16 Ul 52
iy WEIT TIME StA2=P-48. 0:A2%=A2:PRINT A2%, "C= 2"% A
# l.P=5ETC:IF P=0.0 GOTD 18 R
3 (pWAIT TIME S:A3=F-48. 0:A3%=A3:PRINT A3%, "D= 2?3 , 196
2 eeP=GETC: IF P=8.0 GOTO DIEEL
1 AT TIME 5:Ad=P-48, Y A4%=Ad: PRINT A4%, P - l:: 182
'S AT TIME 20:PRINT CHR$(12) : A DLE
0 3, COLORG B 1S S 1@ PRI E
‘% 30FRINT "SRAFIC OF THE FUNCTION 3" "1 T tas
B 3PRINT AL3"SIN"sA23" (X-"3A35")+";A4 1P 16
i s»D=XMAK 4. B-P1 [ 2 187
B M%FOR H=0,@ TO XMax STEP D T e
8 WDRAW N.@ H,VYMAX S I T
B MNEXT M g PRS-
&l 3and=YMAR 2. B-A4KD P S 114
3 1&FOR M=0.8 TO A4 STEP D by s
5 3 DRAW B8, Ad-M XMAX,A4-M 5 z'l. 126
B yhoMEXT M = b
5 wFOR M=@,0 TO YMAX-A4 STEP D ] 1
. WDRAW B, Ad+M XMAX, A4+M S Lan g 176
WNEXT M 1”19.133
wDRRW 8,A4 =MAK,Ad 10 2 13
soFOR X=0.8 TD ¥MAX _ ,»‘11; 132
2oDOT ¥, STHCAZHCS, GRP TR HMAX-AS) YRDFAL+YMAN-2, 8 15 { oo 134
HEXT % |- 136
‘af SoPRINT "PRESS ANY KEY TO CONTINUE" . 138
2R (eW=GETC:HWAIT TIME 1@:1F W=0,® GOTO 22@:G0TO 12 < 148
‘SH StwFRINT :PRINT $FRINT :PRINT :PRINT "6 RAPHIC OF S 1 NUS"FY 142
R SWERINT * "1PRINT :PRIMT tPRINT T 143
Ll IST [wo 144
146
148
| 150
e 152
(_ 154
e 222
: 202
}&pl{, @0
ol i

HE

COLORT 12 6 6 O
Ax=0: BY=A1 C%=0: GHSH=0: R¥=0: W}=0: POFERY=0: MODE @
GOSUR Iaeg:G0SUE 31606:GOSUB 3306

CURSOR 12, 21:PRIMT "a R I THMATIC TEACHEFR "
CURSOR 15, 19:PRIMT "for add Press.cciccacescnessa 1
CURSOR 15, 12:PRINT "for subtract Press..........2"}
CURSOR 15, 17:PRINT “for take-awavy-add fress.....3":
CURSOR 15, 16:FRINT "for multirly Press..........4"s
CURSOR 1S.1S:PRINT "for divide Fress..cveeeceaaas '3
CURSOR 15.14:FRIMT "for multirlu—divide Press...E6"s

"SELECT YOUR CHOICE":
nevs i CURSOR 22,18

CURSOR 26, 122 FRINT
CURSOR 282, 10:PRIMT
CRY:=GETC
CRYu=GETC: IF CR%=B THEN S1 -
IF CR%=42 THEN 1B8:IF CR%=50 THEM 200:1F CR%=51 THEN 490
IF CR%=S2 THEM €06: IF CR%=S53 THEM 70@:1F CR%=54 THEM 296
GOTH 54

f%=0: BY%=0:MODE M:GOSUE 3300:REM CLEAR TOP OF SCREEH
CLURSOR 28, Z1:PRINT "ADD"

POPER% =01 E%=0: MIDE &

GOSUB 3364

yE%=19 YPL=19: CURSOR KR, VPY%: X=A%: GOSUB 10660

=2TICURSOR P2, VPR ME=E%: GOSUE 1600

wpn=TS CURSOR MP%,VFN: H%=ANSY: GOSUE 1000

GOSUE 25681 FEM CALCULATE RAHDOM HUMBERS
Cr=a BN HPN=201 YPL=13: CURSOR HP%, YFY+

FEINT gzz®  +  "3ERsh = 2

HPYEMPY-1 1 CURSOR MP%.VPYIR%=A%1GOSUB 1009

PN =PLB: CURSOR NP, WP%:N%=E%: GOSUB 1009

£Pu=I6:G0SIE 2040:G0SUR 2050: REM PRIMT FX & I

GOSUE IA00:REM DRAL BASIC FACE

IF Ex=1 THEN E%=BiG0T0 128

GOSUE 316@:RENM DRAW FEMARD FACE

GOTO 136

GOSUE 32001 FEM DRAW FUNISH FACE

CURZOR CP%. 141pHE%=0: D1G%=0

GOSUE 1560

IF_POPER%=1 THEM 1@:1F FOPER%=2 THEN 102

AHSY=CRY - 48 +AHEY

IF ANSHOCY THEM Wy=i+1:GOSUE 20S0:60SUB 3206:E%=1:60T0 3560

IF ANSHAC% AMD DIG%3=2, @ THEN W%=WP:+1:GOSUB 205:60SUE I200:E%=1:60T0 35¢
IF AHS%SCH AND DIGM=0. @ THEN PRINT ANSXS :ANSH=ANSY¥10:DIG%=0IG%+1:G0TO 1
IF ANS%=C% THEM R%=F=+11GOSUE 20481G0T0 146

DIG%=DIG%+1:PRINT ANSH: 16OTO 132

CIGE=0: CURSOR HPX+2, 14:PRINT ANSX:

- REM MXN=AHSH: KPH=KPN+2ICURSOR XPH. YPNIGNSUB 1080

WAIT TIME S@:CURSOR 248.14

IF EX=1 GOTO 163

GOTO 162

FRINT “SUBTRACT"

GOTO 262

AX=0: EBX=0:CY=A: MODE A:GOSUB 33600:REM CLEAR TOF OF SCREEH

CURSOR 21, 17:FRIMT "TAKE-AWAY-ADD"3

E%=@, A: MODE @
KPE=16:1YPY=12:1¥%=A%: CURSOR XP%.YPX:GOSUR 1600

THPR=26 I ME=CHICURSOR ¥P%. YPX:GOSUR 1068

KPR=32:MK=ENICURSOR MPX,YPRIGOSUR 1960
GOSUE 2586:FEM CALCULATE RANDOM MUMBERS



176

e : 177.
S DS <z@  RETURN

S CHsA-BXINEY=171YPY=1 T CURSOR, YPTL, YR+ ey ToRE  REM ROUTIMES THAT PRINT UALUES OF RX% & WX

7@ PRINT A%:" 2 = wipy: | DS 2661 REM IT RETURHS CURSOR TO POSITION OF CFY

e WPt =UPY ] 1 CUPSOP WP, WPy MY=A%: GOSUR 19087 $I - SA40 CURSOR 1,3:PRIMNT R%I:CHRSOR CPY,14:RETURN

I MPE=MPR4+17ICURSOR NP, VPY:M%=E%:GOSUE 1000 s T 7058 CUPSOR 42, J:PRINT W% fCURSOR CP%, 141 RETURN

I CPY=23:1G0SUB 284@:REM PRINT RY I - 2506 REM CALCHLATES TWO FaHDOM HUMBERS

46 GOSUE 2050:REM AND W% ' £ 7SG1  REM THEY ARE (a%) AHND (B

45 S 7516 AN=10%RNDI1. BYAN=THT (A%

= o EE-?”?SEEEEO‘T*E““E,E“““’ FACE :ﬁ}ﬂ I520 Bu=16. G¥RNDC1, 6 BX=INT(B%)

S5 GOSUR 310@:REM DRAW REWARD FACE fe ]l 2528 RETURH

£0  GOTD 479 RRD FAC | 3000 FRY=0:G0SUE 3065:FR%=47:60SU8 3065

£S5 E%=0:G0SUE 3200:REM DRAW PUNISH FACE a9 3005 CURSOR FRY%+1. (2:FRINT “#he";

70 CFu=CPYiCURSOR CPY%, 14 ~la 10 FOR FU=7 T0 1L e e~ g st

. 1 [ad Pl 4 L L] XCE] L HH

an  IF POPERY-1.0 THEN GOTO 10 i ;r,I = 838 CURSOR FRZ+1, 6:PRINT "4 #es

2%  IF C%=06.8 AMD CR%=72.@ THEM PRINT "-"3::iR%=R¥+1:GOSUE 2640:G0T0 525 - | Ie40  CURSOR FR%42,5:PRINT "##a#e"s

98 IF Cx=0 AND CR%=81 THEM PRINT “+"::R%=R¥+1:1GOSUB 2040:G60T0 525 1 2 2838 CURSOR FRZ+2, 1A:FRINT "o = o"i

a5 IF £%>A AND CR%=73 THEN PRINT “-"3:Ri=R%+1:GOSUB 2640:G0TO 525 ol O T BRooR 49, 12 A A

o0 i; gréég.a AMD CR%=81. 0 THEN PRINT "+"3:R%=R%+1:GOSUE 2048:60TO S25 | a 3061 1F FRu=4Z.0 THEN CURSOR 49 120PRINT " o o ccaREe
o R%=2. 0 THEN GOTD 408 ' 5652 :

10 Wil tEYel: =00 INET  CURSOR 18.1:PRINT "PRESS ":CHRE(S4):" KEY TO RESELECT"
LR G o A %323‘*5” FUNISH FACE *,l > 2166 FR%=A:G0SUE 3250:FR%=47:60SUB I253:RETURN

4 GOTO 475 Y1 :3 I260  FRL=0:60SUE 3253:FRY=47:GOSUE 325G:RETURM

25 CP%=CPY+5:CURSOR CPX%. 14 : JI 3256 CURSOR FRX+2.8:PRINT "7 s

Ir GOSUB 1568 o3 3251 Egﬁﬁgﬁ FRu+2. TPRIMT " *°°* w3

35 - o L

4@ ’E-Egj':'fﬁg L OR POPER%=2 THEN GOTO 475 _;,I =] 25T CURSOR FRY+2,81PRINT » 277 v

41 IF D¥=ABS(CX) THEN N$=CHR$(CRZ):PRINT M$3 tR%=R%+1:GOSUE 2040:G60T0 968 _ | s 3254 CURSOR FRE#2,7iFRINT "7 7"

5 =12 P e = » £kl3 3
E ° "’[__3 T PRINT v ) B
§@ IF E%=1 THEN MODE B:GOTQ 415 or? 3382 CURSOR @, 21:PRINT :
E5 CH=UALCNS: HPY=PY =71 VP =YP%3 Kic=Cot CURSOR. P, YPIREM GOSUR 10680 - L‘-, . T e B 52t PRINT ¢ :

£6 WA ME 50 = 23 LRSOR @, 222 FR "
78 CURSOR XP%+7,VP%+1:60TO 482 P L: : 3383 PRINT "t

98 PRINT "MULTIPLY® 1Y 3366 CURSOR @, 23:FRINT © "y
az GOTO &az - [-Q - TIET  PRIMT ° we
‘B8 PRINT “DIVIDE" | 3382 RETLRN

o ot e - l-« ISEE  CURSOR 20, 14:1MODE @:GOTO 188

a3 PRINT "MULTIPLY-DIVIDE" ol *

Z  GOTO 862 - L° :

aaa  REM SUBROUTINE TQ PLACE DOMINO DOTS i ;

ant  REM EXPECTS TO HAUE DEFIMED BEFODRE CALL ‘o I_Q

@a2 REM THE ¥ @ND v CURSOR POSITIOM OF THE FIRST DOT € |—a :

@3 REM SPECIFIED BY (MF%) AND (YP%) P T

904 REM THE HUMBER OF DOTS TO BE FPRINTED
aas REM SFECIFIED BY (XX}

aae  ME=0

ai@  IF ¥%=8 THEM RETURM

o

1S IF X240 THEM XN=MX+D5:60TO 1630
aze c¥=S THEM LI%Z=5:M3=MZ+1:GOSUE 1048:CURSOR XP%, YPX-Mi: Xi=XK-5:60T0 !
aza %I1GOSUR 1640:RETURN

@40 FOR FX=1 TO WPRINT ", "3 tHERT:RETURN

SAn REM ROUTIME TO GET @A CHQRQCTER AND TEST

S@1 REM FOR OTHER FUHCTIONS A5 TAB AHD REPT

SAZ  REM SETS UBRIABLE POFERX TO EQUAL 1

S&4  FEM LIHEM DESIRABLE TO RESELECT A HEW PROGRAM

518 CRYN=GETC

S11 CRY%=BETC:IF CRX=0G THEM 1511

=12 IF CRx=1% THEM POPERY=2:R¥%=0:l/%=0:GOSUB 20401 GOSUB 26502 RETURN
=15 IF CR%=16 THEM POPERX=1:RETURM

i

oo
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178.

PP VU

CLEAR 1SA05

DIM HOMESIS6, ), SURHAMES (56, ), ADRESSH(5a, 8)

FRINT CHRECIZHIFOR HM1=A,8 TO 52,6

FRTHT CHRE: 13

HERT =1

CUESOR 3.8

FOE H2=@, 8 TO S2.8

FRIMT CHRE( 1

HEXT M2

CiRSOR 0,26

FEINT "% This iz a demonstration errogram
FRINT "% for people who do not know zbout
FRINT "% COMPUTER,

FRIHT i ob o s ool o R0 g R 08 8 0 ok R e
GOZUE 18060

FEINT CHRE$C12)

FOR X¥=6.6 T0 5.0

e

L

- 5
:- LRI IR )

- |
-

PRIMT CHREC2): =
HE=T X -
CURSOR 8.18 w
PRINT "###HHHHHEH S SR S S S RS R R SRR R R R R R R SRR R RS o
FRINT "# ¥

PRIHT "# e shall make a list of i.e. 58 Fersons with S
FRINT "# ‘ L0 BN
FEIMT "# 1> HAME #"‘ﬂ
PRINT "# 2y SURHAME # » -
FRIHNT "# 3 HUMBER l
FRINT "# 41 ADRESS : #"- =
PRINT "# [<;

PRINT “#l##&&##ﬂ##ﬁ###ﬁﬂ!#iﬁ##u##n#&#l##ﬂ&#i#Q######*&ﬂl#ﬂ###*####““‘l’

GOSUE 10006 =)

FRINT CHR$C12) "[
-~

PRINT “#&###ﬂ#ﬂ##t###ﬂ##“l“#ﬂ#ﬂ##l#i#####iﬂ#####“#*ﬁ#ﬂ&ﬂ#ﬁ#i#####s“
FRTHT "# MNOTE :- If wou tyee an error Fress on 'CHAR DEL! “3113
FRINT "# - HEVER press on the resat button # bﬂl
FRINT "# - Euverd command to the computer must be # ]
FRIMNT "# followed by pressina RETURM. # dl@
FRIHT "# = When vou hawve tyeed all the names wou wanted #"
PEINT "# to enter Just tsre HALT and the =ame if wou .y B
FRINT "# want to Pass to an other part of the rrosram  # 2
Palﬂg "guggsausu#####ﬂ###»#a##a###an#»»Q»»&a##ﬂaa»ﬁ###a#####ﬁsausa “L1<g
E0= - |
ERINT CHR$C12) m»J*ﬁ
PRINT "==zszss=zzsz=z= " l/,
FETHT "+ MEHLU +
EETHT "+ e + “,J.,;
FRINT "+ 1) Mew data base =>> HEW +
PEIHT "+ 2 Look the data -»> LOOK +“
FETHT "+ IY Search OME of the data ->> SEARCH +

FRINT "+ 43 ->> HALT +

FETHT "+ - *

FETHT "4ddtdbtdddtttbddsstbddittitttdttsttbbttbtibbbbttitbtitttits"”
SETHT CHREFCITY

P

A
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I OPTIESC L, @3 THFUT “Ture now one of thoze ortions "10FPTIES
IF OPTIES="HEW" GOTO 1666

IF OFTIES#="L00K" GOTD 2000

IF OFTIE#="SEARCH" GOTO 3060

IF OFTIES="ULL" GOTO 4600

IF OPTIES="Hal.T" GOTD S0086

FRINT

FRIHT "Plexze answer only with HEW. LOOK, SEARCH or HALT,
GOTO 604G

FEM #ddddddep bkt ety NEW AEipib ot ook o
%=1

GOSUE 260668

CURSOR S4.76

FRINT I%

CURSOR 2,21

THEUT HAMEE£C(I %)

IF HAMESC T 2="HALT" GOTO SA8
CURSOR 12,78

THFUT “UFNnMFSfIf)

cuRsOR 14,13

THEUT ADRESSECTINY

I%=1%+1

IF IX{=20 GOTO 1826

FEIHNT "Sorra o byt uoy have Ffilled the data base!tt"
[SIRISIN | § als s}

GOTO SAA

EEM #ddddd bbb iiongt | OOk $ kbbb gk kbt ok
=1

IF HAMEEC TN ="Hal.T" GOTO S6a
AOZUE 20900

CLU=SOR S4. 28

FRINT I%

CUSS0R 2,21

FEIHT HAMEE( I

CURSOR 12,28

FREIHT SURMAMES] %)

CURSOR 14,19

PRTHT ADRESS$C %

IF 1'1 26, 8 6070 2828

FETHT CHR$CIZD:FRINT "You hawe now looked to the S8 persons !
GOSUBR {8600

GOTO S6a9

EEM spdkbbibkidepideiiis SEARCH bRk onioonion ik fik
FEINT CHR&(12) o
FRINT " YOI WAMT TO SEARCH A FERSOM, "

PEIMT " Which rharac“erlsggc do 40U know???"

FRINT 1 *Hame

FRINT ® 2¥Surnams —})SURH"
FRINT » IMadress ->>ADRE"
FREIMT * $IHumber —>>HUME"
FETHT © SiMane ... —¥xHONME"

PEINT CHR$C13

DTN KOMMANDOEC ], @) 2 THPUT KOMMAHDOS

IF KOMMSHDO$="MAME" GOTO 3206

IF KOMMAMDOS="SURN" GOTO 3300

IF KOMMAMDOS="HUME" GOTO 3560

IF KEOMMAHDOS="ADFE" GOTO 3406

IF KOMMAMDOS="HOME®" GOTO 2016

FRTHT PRIMNT “"Answer only with HAME, SURH, HUME, ADRE or MHOME!'™



PRINT CHR£C12) . .
OIM GE<1. @2 THPUT " Do wou know the adress . tuee YES or HO" : GF
IF G#="NO" GOTD 3;%39

IF GE="VES" GOTO

FRINT :PEIHT * Answer onle with YES or NO ":PRINT :GOTO 3402
SEIHT " Heresund=zr the list of all the adresses @ "

=1
IF NAMEFCIX)<>"HALT" THEN 3466
GOTO 3490
FPRINT Ix:" ";aDRESSHCIND)
n=l%41
IF I%<=20 GOTO 3446
INRUT " Wich number do vou wani to see “"i[X%
GOTO 3544
REM SEAR NUMBER
FRINT CHR$C(12)
INFUT " Wich number do vou want to see";IX
GOSLIR 20065
GOSUE o600
GOSHE 196668
GOTN Sea
FEM tbkrderbbpnbiicois FILL dkdokkikkconpoocogork
FEM siibdcibiipiiokkke HALT ofopooiskiobopkkkoickoR ko ok
REM MAME KHOWH
I%=1:FRINT .
OH GEVEMDE(L, @3 IMPUT "Wich name do wou want to see "1 GEKEMD#

180. -1~
:1'0

Ut Bt . - ';
EFM e TEQRTH HAME - - - - |
CETHUT CUREST LT =0
TIMOLd ], 8% THFUT Do wey know the name YWES or HO O UiDE \I
TF Df="HO" GOTO 216 :.[ 3
1€ LE="WESY GOTH 706G -l
SETHT tPRIMT " apnswer onle with YES or HO L ":PRINT :GOTO IZ282 'ﬂl-
EETHT tPRIMT " Here follow the list of the names @ " :;r »
%=1 .
IF HAMES$C I "HALT" THEN 3230 -
GOTO 3260 2l
PRIMT Ix:"  ";HAMEFCID *w
T3=1%+1 s
TF 1ne=2R GOTO 3225 g
IHFUT "Wich number do 2o0u want to see"; X e
GOTO IS4G o 3
FEM SEARCH SURNAME - 'W[
FRINT CHREC12) P
CIM Fgcl, A2 IHPUT " do wou know the surname tere YEZ or HO":FE r
IF F$="HO" GOTO 3320 LR
1F FE="VES" GOTN 7168 N R
ERIMT :PEIMT * Answer elease anly wit YES or HO !!1!UiFPRINT :GOTO 338?”[”'
PRIMT " Here follows the list of the surnames @ ih[-3
1%=1
IF MAMEFC 1M <2 "HALT" THEM 3368 '.@l-b
GOTO 3389 Ly
PRINT Ix:" "sSURNAMEFCIXND l
Th=1%+1 :
IF 1%{=2@ GOTO 3348 1
THPUT "Wich number do wou want to sese "3IX -[
GOTO 3540
REM SEARCH ADRESS l
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AR U T

TR4S
TOS6
TRED
TRTA
TaEQ
T1oa
7118
7114
FTioe
T1za
7148
T145
7o
TiEG

7120
TIO0
Te1e
7214
TIoe
IO
746
e
el
TZeR
Fava
sy
2909
106689

- 18016

10626
106036
1984@
10asa
16666
16e76
19999
20000
200110
20020
2600
20646
208568
20060
Ta80a
30645
IBRSH
I06S%
IPasH
I06740
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GOTO 566

GOEVE
GOEUE
GOSUE

20000
Se006
168666

GOTO 7E36

REM

SURNAME  KHOWH

I%=1:PRINT

DIM GEKEMDECL. B3 THRFUT " Llich surname do You vant to sas "i1GEMENDE
IF SURMAMES(IX>=GEKEND$ GOTO 7158

I5=1%+]

IF 1%«

=26 GOTO 7126

GOTO 566

SOSUE
SOSIE
GOSUE

2000
Edsolsls
160GEE

GOTO T138

REM

ADRESS KHOWH

N=1IPRINT
DIM GEKEHDECL, @22 IMFUT Y Wich adress do gou want to zee “3;GEMEHDSE
IF aDRESSHCIXNI=GEKEHDE GOTO 7258

1%=T15+1

IF 1%

=26 GOTO 7226

GOTO 506

GOSUE
GOSUE
GOsLEe
GOTO 7
REM #¥
CURSOR
FRINT
CURSOR
FRINT
CURSOR
PRINT
1M TEI
RETURH
REM *¥
PREINT
PRINT
FRINT
FRINT
PRINT
PRIHT
RETURM
REM ¥
CURSOR
CURSOR
CURZOR
CLRSOR
FETURH

26000

8060

108864

238

kccobioniioioke. RETURHSUBR kbbb oty
5.3

S, 2

"ok HOW PRESZ OM ! FETURM ! Lt b

5.1

RUG$<1. @) : INFUT TERLUGE

kR eEery LABELSUBR Skt ok

CHR$C12)

R T T T R R AR LR AR R e e e e A SRR RE R PR S LA S b
"% MAME = CR R R e
"% SURMAME @ ¥, & o
"% ADRESS : (R R L e g
B st e e St e R Tt et P A s e R e D RS R DR R R

kb ebEkEdle PRINT SUBR biokbiobsiobbopdiibod o b
54, 20:PRINT I%

72 21:FPRINT MAMESCIZD

12,28:PRINT SURHMAMES{IXD

14, 12 FRINT ADREZS$(I5D



