HONTH IMIESIONS

FORTH INTEREST GROUP Volume H
P.O. Box 1105 Number 1
San Carios, CA 94070 Price $2.00

st

1 General Information

l Publisher’'s Column

3 FORTH for the Motorola 6809

6 Recursion —
The Eight Queens Problem

7 A ‘TINY’ Pseudo-Code

9 FORTH in Literature
10 News & FIG Doings
12

New Products

15 Letters




FOSTH IMIENSIONS

Published by Farth Interest Group

Volume II No. 1 May/June 1980

Publ isher Roy C. Martens

£ditorial Review Board

Bill Ragsdale
Dave Boulton
Kim Harris
John James
Gearge Maverick

FORTH DIMENSIONS solicits.editorial material, comments
and letters. NOo responsibility is assumed for accwracy
of material submitted. ALL MATERIAL PUBLISHED BY THE PORTH
;N'I‘EREST GROUP IS IN THE PUBLIC DOMAIN. Information
in FORTH DIMENSIONS may be reproduced with credit given to
the authar and the Forth Interest Group.

Subscr iption to FORTH DIMENSIONS is free with membership
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Farth Interest Group
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HISTORICAL PERSPECTIVE

FORTH was created by Mr. Charles H. Moore in 1969 at the
National Radic Astronomy Observatory, Charlottesville,
VA. It was created out of dissatisfaction with available
programming tools, especially for observatory automation.

Mr. Moore and several associates formed FORTH, Inc. in
1973 far the purpose of licensing and support of the PORTH
Operating System and Programming Language, and to supply
application programming to meet customers unique require-
ments.

The Parth Interest Group is centered in Northern Cali-
farnia, although our membership of 1100 is world-wide. It
was farmed in 1978 by FORTH programsers to encourage use of
the language by the interchange of ideas through seminars
and publications.

IMPORTANT DATES

Axil 26 FIG Monthly Meeting, 1:00 pm, at Liberty
House, Hayward, CA. Come to the PORML Work-
shop at 10:00 am and stay on.

May 20 National FIG Meeting, Disneyland Hotel,
Anaheim, CA at the NCC Personal Computing
Festival. Dinner in the evening and technical
sesgions all day. Contact: Jis Flownoy,
(408) 779-0848.

May 24 FIG Monthly Meeting, 1:00 pm, at Liberty
House, Hayward, CA, Come to the PORML Work~
shop at 10:00 am and stay on.

June 8-13 American Chemical Society

June 21 So. Cal. FIG Meeting, MSI Data Corp., 300
Fischer Ave., Costa Mesa, CA. Noon.

June 28 FIG Monthly Meeting, 1:00 pm, at Liberty

House, Hayward, CA. Came to the FORML Work-
shop at 10:00 am and stay on.

PUBLISHER'S COLUMN

Don't let your membership in FIG crash. Renew today!
It's easy. Just send in yow check for $12.00 ($15.00
overseas) and you'll be all set for the next six issues of
PORTH DIMENSIONS and the FIG notices. If you are in doubt
as to whether your membership is up, just look at the
address label. If it reads "Renew March 1980" then its
time to get that check off. Do it today.

The next issue of FORTH DIMENSIONS is going to be
super. It will be a technical issue with all the entries
submitted in the Case Contest. Make sure that you receive
this important issue, renew your membership in FIG today.

This may sound like a hard pitch for your membership but
FIG needs you. The only way that we can keep on publishing
PORTH DIMENSIONS and spreading the FORTH waxrd is by having
your suppart. In fact, how about getting others to sign
up.

Roy Maxrtens

KiM HARRIS COURSE

A five day intensive cowse on programming with PORTH
will be held July 21-25 at Humbolt State University in
Arcata, California. The course will cover the FORTH
approach to producing computer applications including: (1)
analyzing the requirements of a problem, (2) designing a
logical solution, and (3) implementing and testing the
solution. Topics will include the usage, extension, and
internals of the FORTH language, compiler, assembler,
virtual machine, multitasking operating system, mass storage
virtual memary manager, and file system. Computers will be
available for demonstrations and class exercises. The
course will be taught by Kim Barris, and Humbolt State
University will give 4 units of credit through the office of
Continuing Bducation. Tuition for the course is $112 per
student. The text will be "Using FORTH"; copies will be
available at the course for $25 each. Housing is available
in very nice dormitory rooms for $9 per person per night or
at several nearby motels. Cafeteria meals may be p\zchased
individually or at $10.25 per day. For more information
and registration materials write, before June 23:

Prof. Ronald Zammit
Physics Department
Humbolt State University
Accata, California 95521
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FORML NEWS

FORML (FORTH Modification Laboratory) is a research
group cooxdinating individual efforts on the technical
evolution of FORTH. wWorkshop meetings are held the fourth
Saturday of each month at 10:00 a.m. at the Liberty House,
Hayward, CA. (Make a day of it by staying for the FIG
meeting in the afternoon.) Working groups determine
and document: the objectives (what problems need to be
solved), status of topic (what has already becn done),
the challenges (what has to be done), the methods (the
appropriate approach), the list (detailed topics and
problems), the specifications (requirements of valid
solutions). You can input directly to the technical
committees ar to FIG Chairman Kim Harris (see Files DBMI).
The committees and leaders are:

Conmittee Leader

Numer ic Extensions &
Floating Point

LaFarr Stuart
P.O. Box 1418
Sunnyvale, CA 94088
(408) 296-62136

Committee

MetaFORTH - Nucleus

Concurrency, Multitasking,
Executive Communication
Synchronization

strings

Documentation

Graphics

Files DBMS

Leader

Armand Gambera

TTI Inc.

555 Del Rey Ave.
Sunnyvale, CA 94086
(408) 7358080

Terry Holmes
808 Coleman, #21
Menlo Park, CA 94025

John Cassady

11 Miramonte Road
Orinda, CA 94563
(415) 254-2398

John S. James
P. O. Box 348
Berkeley, CA 94701
(415) 526-8815

Howard Pear lmut ter
1055 Oregon Ave,
Palo Alto, CA 94303
(415) 856-0450

Kim Harris
1055 Oregon Ave.
Palo Alto, CA 94303

(415) 856-0450

FORML needs your help. Come to the next meeting!

THIS IS THE BEGINNING!
THE BEGINNING OF FIG TWO!
THE BEGINNING OF FORTH DIMENSIONS Ii!
IT'S TIME TO RENEW!

RENEW YOUR MEMBERSHIP IN FIG!
RENEW YOUR SUBSCRIPTION TO FORTH DIMENSIONS!
DO IT ALL FOR ONLY $12.00!

DO IT TODAY!

s EASY!

CHECK THE LABEL FOR RENEW DATE!

IF IT READS “Renew Mar. 1980” SEND A CHECK!

SEND IT TO: FIG, P.O. Box 1105, San Carlos, CA 94070 RENEW NOW!
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FORTH, for the Motorola 6809

Raymond J. Talbot, Jr.
7209 Stella Link, Suite 112
Houston, Texas 77025

68'FORTH is an implementation of
fig-FORTH for the 6809 microprocessor.
It is available on 5" disk configured
for an SWTPC SS-50 Buss system with
SWIPC MF-68 dual 5" disks and the TSC
FLEX 9.0 disk operating system, but it
is easily modifiable for other systems
(write author for information).

The 6809 is a greatly improved
version of the Motorola 6800 8-bit
microprocessor., It is almost like
having a 16-bit microprocessor, since
there are several l6-bit instructions.
It has two 16-bit index registers X amd
Y, and a 1l6-bit accumulator register D
which may also be used as two 8-bit
registers A and B. There are many
addressing modes, including indirect,
autodecrement, and autoincrement.

The two hardware stack registers
make it ideal for FORTH — it is almost
a FORTH machine in silicon. I have
implemented FORTH by the following
register assignments:

The FORTH variable

stack — U stack register

The FORTH return

stack -~ 5§ stack register
The FORTH in-

struction

pointer (IP) -— Y index register

The FORTH register W (which points
to the machine code being exe-
cuted) is never stored (to save
an instruction which is usually
unnecessary), however, upon
entry to a word's machine code,
that address is in the -- X
index register

Inside a word, one may use X and
D without bothering to save their
values on entry. If one wants a second
index register (very handy for zome-
thing like (MOVE), then one or nmore of
Y, S, or U registers may be saved in
memory (or on one of the stacks).

Before listing the ocode which makes
the FORTH machine, let me describe the
notation used to make dictionary
entries with the TSC assembler MACRO
facility:

LASTNM SET o] 1nitialize last nare oddvus U e
2070; this will mars teqinming
of dictionary
WORDM MACRO macro called WORDM *o make entry
NEXTNM SET sets NMEXTNM equal %o present location
which will e first vte of name
IFC b4, IMMEDIATE conditional omprlation for [METIATE
wox 35
FCB slesSCy first oyre iv . O har, with sign
and 1mmed. hit
ELSE
FCB sleSbg no 1mmed. bit
ENDIF
IPNC 61,1 special case of a i -haracter wxd
wiil skip this
e 82/
ENDIF
3] $8g+'s] last character has Sign bit et
FOB LASTNA link to previous waxd 1n dict
LASTNM SET NEXTNM reset LASTNM to point to this word
ENDM erd of maaxo

A-10

The &n quantities refer to parameter
to the MACRO. E.gq.,

MACRO 4,BAS,E
will assemble as

84 42 41 53 C5 LI NK
Where LI NK is the link address to the
previous entry. This macro coupled
with assembly of addresses allows one
to write assembly language code that is
essentially just colon definitions,
e.g., the macro definition of COLON
itself below.

- Here 1is the assembly language
listing for the portion of the code
which defines the 6809 FORTH machine:

WORDM 1,,:, IMMEDIATE
COLON FoB DOCOL, QEXEC, SCSP, CURRENT, AT, CONTXT, STORE
FOB CREATE, RBRAK, PSCODE
oooL PSHS Y push IP = Y to ret stack = 5
LEAY 2,x increment Y o first parametec afteéx
CFA inW =X
NEXT LDX R get W into X and then increment IP » Y
to point to next lnatruction
NEXTP JP {.X) jurp indirect to code pointed to by
WX
WORDM 2,;,8
SEnIS FoB 2
PSEMIS Y S reset IP = Y to next address (found

by popping from the ret stack = S).
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Some arbitrarily chosen examples of
the great economy achieved by this use
of the stack registers is given by some
words shown here (note: depending on
location, some of the BRA have to be
the long branch instruction LBRA).

T, EXECUT,E
2

WORIM
ExXBC B
AL X pul!l address fram var. stack =« U
and put INto W = X -- one of
very few cases requiring W
BRA NEXTP
WORDM 1,.¢
LS FoB8 2
PULL o] et wp item from stack into D
accunulatar, add second 1tem,
now top N{ stack
ADOO R
RITD sT* S store sum back on stack
BRA NEXT
WORDM 2.1,
ONEP FoB 2
o A get top item into D
ADOOC [N add 1
BRA AJTD put back onto D
WORIM 1.0
AT FOB 2
Loo Ul get ¢ pointed to by add. on stack
BRA AUTD replace p of stack with ¢
WORDM 1.
STORE 30 :] 2
PULY X,0 gets top 1nto D, second i1nto X
> 9 X,D exchange
ST X store second 1nto lacation pointed
t by top
BRA NEXT
WORDM 1)>.R
TOR OB *e2
PULL 0 pull top item from var. stack
PSHS D push onto ret. sack
BRA NEXT

A-12

These various fragments of 6809
code can be compared with the cor-
responding 6800 code in the FIG 6800
ASSEMBLY SOURCE LISTING. Specifically,
the 6809 NEXT routine takes 14 machine
cycles whereas the 6800 NEXT routine
takes 38 cycles.

The 68'FORTH implementation for the
6809 is essentially identical with the
6800 fig version except for the machine
code for the words defined that way.
Many words which are coded (like PLUS)
are shorter in 6809 code because of
the 16-bit math. For all of the
colon-definition-like-words in 6800
fig-FORTH, I just used my WORDM MACRO;
that keeps the source file short.

68'FORTH implements the full
fig-FORTH vocabulary as given by the
May 1979 6800 ASSEMBLY SOURCE LISTING
and the fig-FORTH Installation manual.
In addition, particular installation
dependent code for EMIT, KEY, and disk
read and write are given for a 6809
system with all disk I/0 being done
via the disk sector read/write routines
of the TSC FLEX 9.0 disk operating
system., FLEX formatted text files may

be read or written in 1lieu of the
terminal. (The word READ switches KEY
to read a text file, similarly WRITE
switches EMIT to write a text file).
Consequently, it is possible to com-
municate data between FORTH and other
FLEX programs (Horrors - BASIC even!!),.

Another feature of 68' FORTH is
something which should be part of any
FORTH system which operates under a
host DOS — It has a word {underscore
on some terminals, left arrow on
others) which is followed by a text
string (delimited by carriage return or
double quote). The text string is
passed to the DOS command processor.
While in 68'FORTH one can do any FLEX
command, e.qg., CAT (catalog of FLEX
files), DELETE, RENAME, etc., by,
e.qg.

__ CAT 1.F (carriage return)

to get a catalog of all files on drive
1 with name starting with F. This type
of facility is extremely useful for the
exchange of data with other types of
programs and for using FORTH in time-
sharing systems where other people use
other languages. For example, at Rice
we operate a PDP-11/55 with the UNIX
operating system and FORTH functions as
just one time-shared process along with
many others. As yet ouwr PDP-11 FORTH
does not have this  word, but I plan
to include it in order to take advan-
tage of the many extremely useful
utility programs which exist in UNIX.
In particular, in that environment, we
want to be able to transfer data
between tapes and disks as background
jobs while we are working with files
interactively with FORTH. Also, for
number crunching work, other languages
are more convenient and faster than
FORTH, so we plan to implement certain
tasks in other languages to be done as
background jobs supervised by UNIX
while we use FORTH for just those
interactive tasks for which it is
ideal.

My main reason for pointing out
these FORTH connections to another DOS

m—

FORTH DIMENSIONS II/1

Page 4



is to encourage the FORTH standards
team to think about standard vocabulary
words for these links, FORTH grew up
and still largely exists as a stand
alone operating system. However ,
already it is used in some places as
simply one language in a multi-language
time shared system. I know of two
places —— here at Rice where we have
begun a rudimentary connection between
FORTH and UNIX, and at Kitt Peak
National Observatory where their CDC
6400 has very elaborate inconnections
between FORTH and CDC's SCOPE.

Editors Note -- This is an excellent
example of conversion of a FIG assembly
listing to another processor. However
one more change is in order. NEXT on
the 6809 is only 4 bytes long and the
code jump to NEXT takes 3 bytes. On
processors this powerful, the code for
NEXT is repeated, in-~line, wherever
needed. This costs one byte but saves
3 clock cycles on each interpretive
cycle. The time overhead of indirect
threaded code is then 12 cycles.
Similarly, PUTD should be expanded in
line.
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