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Editor’s Page

We've Made Some Changes

You've undoubtedly noticed the

delay between issues 18 and 19 (at least
I hope that you missed us), and the
reason for the delay is that we have
changed the publishing schedule from
monthly to bimonthly. We were never
able to keep up with the monthly
schedule and finally decided that it
would be better to publish a larger, bet-
ter, magazine every other month rather
than slip a few days further behind
every month. You will still receive the
same number of issues that you paid
for, but your subscription will last
longer and reduce your annual cost.

We have also relocated to a larger,
lower cost, out-of-town location where
we can consolidate the publishing, elec-
tronics, and experimental machine
shop. Before the move we were split-
ting our time and equipment between
two locations, and what we needed
always seemed to be at the other place.
Once we're settled in we'll be more
comfortable in the rural setting where I
can see the snow capped mountains
from the window (the base of the moun-
tains is only 2': miles away), but there
are some distractions —such as when
we have to stop to watch the bull elk
lead his herd of 32 girls across the field.
There is also a shortage of phone lines
which means that we'll have to wait un-
til another private line is available
before we can proceed with the bulletin
board.

The extra time between issues will
allow us to produce a larger magazine
with more time-consuming technical ar-
ticles, and we'll be able to work more
closely with our authors. We also in-
tend to increase our contact with you,
the reader, to find out what you are
doing, and how we can better serve
you. The only purpose of this magazine
is to provide a place for everyone to
share their knowledge with others, and
we have not been getting enough feed-
back from YOU. We need to hear about
your problems, your solutions, bugs
you've discovered and how you patched
them, bugs that you haven't figured out
how to patch, and your tips,
suggestions, and comments.

Everything doesn't have to be a major
article, short notes and letters are also
welcome. We had planned on setting up
a bulletin board to make data exchange
easier, but won't be able to do that until
we can obtain a second private line.
Would it help if we had a 300 Baud
modem to put on line after answering
the phone by voice?

Technical Software Exchange

There are a lot of user’s groups
providing public domain software, but
we need a place to exchange the
specialized programs that we need for
engineering, scientific, interfacing,
operating system modifications,
robotics, measurement, control,
numeric machining, and other odd-ball
pursuits whichinterest us. Without a
bulletin board there is the problem of
disk formats, but I am going to start by
offering to handle Apple II, CP/M-80 in
8" SSSD and some 5'% " formats, and
probably IBM-PC disks. I am also going
to try to have either the magazine or
the author make disks of the program
listing from the articles available to
avoid the problems in rekeying long
listings. If any of you would like to
make a bulletin board available, it
would be greatly appreciated by all of
us.

“Knowledge is for
sharing. Are you willing
to contribute software
or information for the
exchange?”

It has also been suggested that we
publish abstracts of articles which are
too specialized to publish in the
magazine, and provide photocopies or
text files on disk of these articles to the
interested parties for a small fee. This
is another possible application for a
bulletin board, but for those of us in
remote rural areas the time charges for
downloading long files is excessive and
most articles will include illustrations
which are difficult to handle over the
modem.

f{continued on page 30/
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Using the Extensibility of FORTH
Using the CREATE. .. . DOES Construct

by Mahlon G. Kelly and Nicholas Spies

FORTH is a very powerful, fast, high-

level language that is well suited for all
sorts of general programming. And, for
several reasons, it is better for interac-
ting with hardware than anything but
machine and assembler programming.
One reason for this is that FORTH
makes direct memory and port access
very easy, but another is that a FORTH
program is actually an extension of the
language itself, able to do literally
anything that the computer can do.
Further, FORTH gives you the ability
to add whole new features to the
language, in particular, functions that
are able to define new functions,
analoguous to being able to create a
function that can be used to create
whole new types of subroutines in
another language. This ability is unique
to FORTH and provides power way
beyond that given by any other
language, yet it is an ability that is not
well understood by those who could
profit greatly by using FORTH. We will
explore FORTH's extensibility in
detail, but first we should describe
some of the general characteristics of
the language.

For several reasons FORTH is an
unusua! language. First, it uses a stack
for all transfer of numbers between
routines, including arithmetic and such
things as transfer of ASCII characters
and comparison operators. Second, it is
very interactive, responding im-
mediately to keyboard input. And
third, as we have said, a FORTH
program is a direct extension of the
language. These unusual features
provide FORTH with much of its
power, but have given it a reputation
for being hard to learn. FORTH is not
really hard to learn — children take to it
easily — but it does require that you not
think of it like other languages; you
must approach FORTH with an open
mind. We can best show FORTH’s
unusual features with an example.

Suppose you want to calculate 25

squared + 33.If you typed
25 DUP* 33 + . (enter)

from the keyboard you would see 658
(the correct answer) displayed. What
happened? Typing 25 placed 25 on the
stack, DUP duplicated that num-
ber,leaving two 25s on the stack, one on
top of the other. ®* then multiplied the
numbers, leaving the product, 625, on
the stack. 33 placed 33 on top of the 625,
+ added 33 to 625 giving 658, and .
{pronounced "dot") finally caused the
658 to be displayed on the screen, em-
ptying the stack. This can be diagram-
med as follows:

Typed STACK
on keyboard (top) (bottom)
25 25
pup 25 25
* 625
33 33 625
+ 658
. (empty)

This is a so-called last-in-first-out or
LIFO stack. It produces what is known
as postfix or Reverse Polish Notation
(RPN), with the operators following the
numbers, as opposed to the more com-
mon algebraic notation, with the
operators between the numbers.
Although RPN may initially seem dif-
ficult, with a little practice it becomes
very natural. It has the advantage that
parentheses are never needed to
specify precedence, which is much sim-
pler for the computer.

This example should make the in-
teractive nature of FORTH clear; it can
be used directly from the keyboard,
even without writing a program. A
more important point is shown by the
operators DUP,*, 4 ,and .. These
are a few of many FORTH words.
FORTH consists mainly of a dictionary
of words resident in memory. When a
word is input, the dictionary is sear-
ched until the word and its definition
are found. The definition consists of a

pointer or sequence of pointers to
machine language routines that are
executed to perform the function of the
word, for example multiplying two
numbers or displaying the top number
on the stack. Since the machine
language routines are fast, FORTH is
fast. Virtually all of the functions of
FORTH are performed by words, and
writing a FORTH program simply con-
sists of adding more words to the dic-
tionary. Here's an example.

Suppose you must repeatedly square
a number that is on the stack. You could
define a new word SQUARE simply by
inputting

:SQUARE DUP*;
:isa FORTH word that has the function
of taking all the following input until
the word ; is encountered and using
that input to define a new word, the
name of which is the first sequence of
letters encountered, in this case
SQUARE (all words must be separated
by spaces). All following words up to ;
are then compiled in the dictionary as a
sequence of pointers that comprise the
definition. Now if you were to input

5SQUARE.
you would see 25 displayed. Of course
the same thing would have been ac-
complished by

5DUP*.
and normally definitions are more com-
plex than this example, but you can
now see why FORTH is called an ex-
tensible language.

Here's another example. Suppose
you must repeatedly perform the fun-
ction

Y-AX%2+B
where A and B are variables with num-
bers stored in them and X is a number
on the top of the stack that is to be
replaced by Y. First the variables must

be created by
VARIABLE A
and
VARIABLEB







