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Individual programs in this book were
contributed by the various authors without
copyright restrictions.

These programs may be used or copied without
restriction. It is, however, common courtesy
to quote author and source when copying; and
a copy of any published material should be
sent directly to the author.

In general, program authors welcome comments,
suggestions or revisions to their programs.
Depending on circumstances, they may not find
it possible to reply to all correspondence.

If you develop a program that you'd like to
share with other KIM users, send it in to
KIM/6502 User Notes, P.0. Box 33077,

N. Royalton Ohio 44133. It might appear in
User Notes .. and even in a future Book of KIM.

The KIM-1 microcomputer is manufactured by
Commodore/MOS Technology, 950 Rittenhouse Road,
Norristown PA 19401. It may be obtained directly
from the manufacturer, or from many hobbyist computer
retail stores. At the time of writing, the complete
KIM-1 system (less power supply) sells for $245.

All programs in this book run on the basic KIM-1
system, (two require an audio amplifier).






A BEGINNER'S GUIDE TO KIM PROGRAMMING.

Running programs can be fun. But writing programs can be
even more fun .. and exasperating, and exhilirating, too!

When you get the hang of it - and it will take time -
you'll be able to create your own games, diversions, or
useful routines. This section tries to introduce you to
the mechanics of programming, so you can find your own way
at your own speed.

Don't be afraid to use ideas from other parts of this book.
If you like, try changing parts of a program or two and see
what happens. And you can borrow whole sections of coding
from another program if it does something you want.

LOOKING AT MEMORY

Random Access Memory.

If you've just turned your KIM system on, press the

RS (Reset) button to get things started. Hit the following
keys: AD (for ADDRESS) 0 0 0 0. You've just entered the
address of memory cell 0000, the lowest numbered one in
memory. The display will show 0000 (the number you
entered) on the left. On the right, you'll see the
contents of cell 0000: it will be a two digit number. That
number might be anything to start with; let's change it.

Press key DA (for DATA). Now you're ready to change the
contents of cell 0000. Key in 44, for example, and you'll
see that the cell contents have changed to 44.

Hit the + button, and KIM will go to the next address.
As you might have guessed, the address following 0000 is
0001. You're still in DATA mode (you hit the DA key,
remember?), so you can change the contents of this cell.
This time, put in your lucky number, if you have one.
Check to see that it shows on the right hand part of the
display.

This kind of memory - the kind you can put information into
- is called RAM, which stands for Random Access Memory.
Random access means this: you can go to any part of memory
you like, directly, without having to start at the lowest
address and working your way through. Check this by going
straight up to address 0123 and looking at its contents
(key AD 0 1 2 3); then address 0000 (key AD 0 0 0 0), which
should still contain the value 44 that we put there.



Hexadecimal Numbers

Now that you're back at address 0000, let's step through
several locations using the + key. Don't worry about
contents too much. 0001 will still contain your lucky
number, of course, but keep stepping with the + key until
you reach 0009. What will the next address be? Most people
would think that the next number should be 0010, and that
would be correct if KIM used the familiar decimal numbering
scheme. But KIM still has six more digits to go past 9,
because it uses a computer numbering scheme called
Hexadecimal. Hit the + key and you'll see address 000A come
up.

Don't let the alphabetic confuse you - to KIM, A is just
the digit that comes after 9. And there are more digits to
come. Keep pressing the + button and you'll see that A is
followed by B, C, D, E and F. Finally, after address 000F,
you'll see address 0010 appear.

A word about pronunciation: don't call address 0010 "ten";
say "one zero" instead. After all, it isn't the tenth value
after 0000; it's really the sixteenth (the word Hexadecimal
means: based on sixteen).

If you don't understand why the letters appear, don't worry
about it too much. Just understand, for the moment, that
the alphabetics represent genuine numbers. So if you're
asked to look at address 01lEB, you'll know that it's a
legitimate address number like any other. And if you're
told to store a value of FA in there, go right ahead -
you're just putting a number into memory.

When you get time, you'll find lots of books that explain
Hexadecimal numbering in detail. There's even an appendix
in your 6502 Programming Manual on the subject. It makes
important and worth-while reading. But for now, just
recognize that although the numbers may look a little
funny, they are still exactly that: numbers.

Read Only Memory

So far, we've talked about one kind of memory, called RAM.
You recall that we said that you can store numbers into
RAM.

There's another kind of memory in KIM, but you can't store
numbers there. It's called ROM, for Read Only Memory. This
kind of memory contains fixed values that cannot be
changed.



For example, let's look at address 1C3A (key AD 1 C 3 A).
You'll see the value 18, and that value never changes. Try
it: press DA 6 6 to try to change the contents to 66. See
how it won't work?

ROM contains pre-stored programs which do important things
like lighting the display, detecting keyboard input, and
reading or writing your cassette tape. These programs are
called the Monitor. In fact, the name KIM stands for
Keyboard Input Monitor in recognition of the importance of
these programs. We'll talk briefly about the Monitor
programs later.

Special Memory Locations

A few addresses in KIM are connected to things that aren't
really memory at all. You can read up on them in the KIM
User Manual when you're ready; we'll just point out a few
examples here.

If you try to store a number into address 1700, for
example, you might find that instead of storing the value,
KIM will convert it to voltages and deliver these voltages
to certain pins on your Application Connector at the edge
of the board! Another example: address 1704 connects to a
- very fast timer - look at that address and you'll see
"time going by" as a blurl!



MINI-PROGRAM A: Swap the contents of two locations

This is our first beginner's program.

It doesn't do much: just exchanges the contents of
locations 0010 and 0011. But it's a start, and you'll
learn quite a few things about getting KIM programs
going.

CAUTION: Before running this or any other program, be
sure that you have set the contents of the KIM "vector”
locations as follows:

Set address 17FA to 00
Set address 17FB to 1C
Set address 17FE to 00
Set address 17FF to 1C

The first two locations are needed so that your SST
switch and ST key will work right. The last two make the
BRK (break) instruction behave properly. YOU MUST ALWAYS
SET UP THESE LOCATIONS AS SOON AS YOU TURN ON YOUR KIM
SYSTEM.

Loading the Program

We'll take time to describe how the program works later.
First, let's see how to load it. A listing usually
looks something like this:

0200 A5 10 START LDA 10 address 10 to A

0202 A6 11 LDX 11 address 11 to X
0204 85 11 STA 11 A to address 11
0206 86 10 STX 10 X to address 10
0208 00 BRK stop the program

The business end of the program - the part that goes into
the computer - is the group of numbers on the left hand
side. The stuff on the right helps explain what the
program does.

If you look at the numbers on the left, you'll see that
the first one, 0200, looks like an address. That's
exactly what it is, and we can start by entering it with
AD 0 2 0 0. The next number is A5, and that will be its
contents. So hit DA A 5, and the display will confirm
that we've put it in.



flicker.

Now check that the program did indeed run correctly by
looking at the contents of locations 00I0 and 0011.
¥You'll see that they have been exchanged.
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