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SILICON COMPOSERS INC

FAST Forth Native-Language Embedded Computers

DUP

>R

Harris RTX 2000"™ 16-bit Forth Chip
+8 or 10 MHz operation and 15 MIPS speed.
+1-cycle 16 x 16 = 32-bit multiply.
«1-cycle 14-prioritized interrupts.
+two 256-word stack memories.
+B-channel 1/0 bus & 3 timer/counters.

SC/FOX PCS (Parallel Coprocessor System)
+RTX 2000 industrial PGA CPU; 8 & 10 MHz.
+System speed options: 8 or 10 MHz.
+32 KB to 1 MB Q-wait-state static RAM.
Full-length PC/XT /AT plug-in (6-layer) board.

SC/FOX VME SBC (Single Board Computer)
+RTX 2000 industrial PGA CPU; 8, 10, 12 MHz.
+Bus Master, System Controller, or Bus Slave.
+Up to 640 KB O-wait-state static RAM.
+233mm x 160mm 6V size (B-layer) board.

SC/FOX CUB (Single Board Computer)
*RTX 2000 PLCC or 2001A PLCC chip.
+System speed options: 8, 10, or 12 MHz.
+32 KB to 256 KB O-wait-state SRAM.
+100mm x 100mm size (4-layer) board.

SC32'™ 32-bit Forth Microprocessor
+8 or 10 MHz operation and 15 MIPS speed.
+1-clock cycle instruction execution.
+Contiguous 16 GB data and 2 GB code space.
«Stack depths limited only by available memory.
+Bus request/bus grant lines with on-chip tristate.

SC/FOX SBC32 (Single Board Computer32)
+32-bit SC32 industrial grade Forth PGA CPU.
-System speed options: 8 or 10 MHz.

«32 KB to 512 KB Q-wait-state static RAM.
+100mm x 160mm Eurocard size (4-layer) board.

SC/FOX PCS32 (Parallel Coprocessor Sys)
+32-bit SC32 industrial grade Forth PGA CPU.
+System speed options: 8 or 10 MHz.
+64 KB to 1 MB O-wait-state static RAM.
sFull-length PC/XT /AT plug-in (6-layer) board.

SC/FOX SBC (Single Board Computer)
+RTX 2000 industrial grade PGA CPU.
+System speed options: 8, 10, or 12 MHz.
+32 KB to 512 KB O-wait-state static RAM.
+100mm x 160mm Eurocard size (4-layer) board.

For additional product information and OEM pricing, please contact us at:
SILICON COMPOSERS INC 655 W. Evelyn Ave. #7, Mountain View, CA 94041 (415) 961-8778
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5 Scattering a Colon Definition M.L. Gassanenko

The author’s prefix-notation Forth assembler performs initialization actions before processing
any new instruction. The assembler’s switches are set according to defaults and instruction
operands, and they determine what happens; some switches select a Forth word to be
executed. The problem was that initialization actions belong to two different modules at the
same time: to the module they initialize and to the general initialization module. The author
wanted to distribute these actions 5o they would be located in the modules they initialize, but
used as a single definition.

8 Mobile Computing in Brazil Klaus Blass

Brazil boasts the world’s eighth-largest economy and imports now enter freely, including
computer hardware. Local companies are investing in sales force automation, setting the stage
for mobile computing solutions such as those this author’s company develops in Forth. While
other firms are developing for the same market, Forth makes maximum use of limited
resources, typically packing four times the functionality of a competitor’s C program into an
executable one-half to one-fourth the size.

1 8 FORML 1995 Andrds Zsoteér

Once again, intrepid Forth practitioners converged on Pacific Grove, California, to present their
latest works, to collaborate informally on new ideas, and to seek a concensus about technical,
organizational, and political issues facing the Forth community. Our reporter from Hong Kong
reports on his first experience of the annual FORML Conference.

1 9 Stepper Motors Skip Carter

This is the first installment of the new “Forthware” column about using Forth to interact with
the real world. It will explore how to control motors of various types; this issue discusses using
the PC parallel port to control stepper motors—adopting the useful fantasy of working on a
microprocessor-based control application and using the PC parallel port as a proxy for the
digital I/O channels on the controller.

Departments

4 Editorial .................. Forth jobs, FIG works.

4 Dot-quote .................. Postpone, the inevitable.

7 Advertisers Index
10 FIG Board Meeting ... “New faces, fresh approaches.”
11 President’s Letter ... Skip Carter takes the helm.

12 Embedded Systems Conference & “A Prayer for Forth”
13 Stretching Forth .. ... All the standard Forth you need.

42 Fast Forthward ....... . The prospects for ++Forth.
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Elditekial

We were very happy when Everett (Skip) Carter agreed to write a column for Forth
Dimensions, because we knew that his background brought him very well qualified to
the task. The first installment appears in this issue and tackles stepper motors, a classic
subject to which we long have wanted to do justice. Elected to the FIG Board of Directors,
and then elected by the Board to be its new President, Skip’s first official communication
as such is also in this issue. We congratulate him and thank him in advance, as we thank
past-president (and still Board member) John Hall for his years of service.

In the preceding issue of FD, John outlined his views of the tasks facing the new
Board and asked us to give it our support and encouragement. The Board’s first meeting
was propitious, even in the face of some difficult decisions, with each attending member
demonstrating the desire to make FIG a more vital and solid organization, increasingly
of service to its members and in a better position to promote Forth. We wish the entire
Board success and welcome the contributions of each of its members.

Forth expertise pays—In her report from the November meeting of FIG's new Board
of Directors, Elizabeth Rather mentions, “The programmer job referral service recently
implemented by Frank Hall in the FIG office will be formalized and expanded.” At the
time of this writing, the office knows at least one company looking for Forth
programmers to work on Open Firmware projects for the PowerPC, with responsibility
for all phases of software development and, possibly, for debugging new silicon and
motherboards.

This is just one example of the boost given by the IEEE Open Firmware standard
to those with Forth expertise. It and ANS Forth soon may prove to have been instrumental
in reinvigorating market recognition of and appetite for Forth. Promising signs already
have been reported by some vendors and consultants, and we likely can expect the
trend to continue. For the career-minded, this is an excellent time to stay abreast of
technical developments, to keep one’s skills up to date, and to enjoy FIG’s growing
ability to provide job referrals to its members.

—Marlin Ouverson
editor@forth.org

dot-quote

Once | learned Forth, 1 thought [COMPILE] and COMPILE made things quite clear.
I could tell when something was to happen for these two similar words. 'mstill trying
to grasp POSTPONE.

—Dwight Elvey, elvey@hal.com

See whether this fits—you know what COMPILE does to a word that isn't
immediate, and you know what [COMPILE] does to a word that is immediate.

POSTPONE acts like [COMPILE] on the immediate words and like COMPILE on
the non-immediate ones. So you don’t have to know whether a word is immediate
or not, you always know which word to use.

—Jonah Thomas, JEThomas@ix.netcom.com

(Quoted from comp.lang.forth with permission.)
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Form-83, F-PC

M.L. Gassanenko
St. Petersburg, Russia

The Problem
The technique presented here is used in a prefix
notation Forth assembler that performs initialization ac-
tions (variables resetting, etc.) every time before process-
ing a new instruction. The

Scattering a
Colon Definition

<something>

<and so on>

assembler has many [Figure One. The generated code. |

INIT <more initialization actions> ;..

INIT <more initialization actions> ;.

switches that get set ac-

cording tothe defaultsand | <header> l‘BRANCil T

<some initialization actions>

the instruction operands
and then determine what
to do. Some switches are

“functional”: executing
them executes a Forth
word, setting or resetting
determines which word is
to be executed. (The
switches are implemented

=1

<something>

<more initialization actions> BRANCH

L L

as multi-CFA words.) Due
to these numerous switches
definitions of instruction

instruction formats, but the
initialization code grows.

<something>

groups are as readable as <more initialization actions> BRANCH

1 | |

Had the initialization code
been written as a separate definition, it would occupy two
dense-typed block screens; sequential files could not be a
solution because one dense screen of sequential file isn't
better than two blocks.

‘So, the problem is that initialization actions belong to
two different modules at the same time: to the module they
initialize and to the general initialization module. We want
to distribute these actions so they will be located in the
modules they initialize, but used as a single definition.

The Solution
The solution scatters the code of the initialization
definition over the screens where the things to be initial-
ized are used.
The words ..., ..:,and ;.. are used as follows:

INIT ... <some initialization actions> ;
<something>

Forth Dimensions 5

\
\
\

The generated code looks like Figure One.

Implementation
The implementation code below is non-standard, but
very portable.

With the definitions:

Fetch/store a reference that, e.g.,

follows a BRANCH.

The branch addresses are relative.
REF@ ( orig -- dest ) DUP @ + ;
REF! ( dest orig -- ) TUCK - SWAP ! ;

Add size of a compiled token.

TOKEN+ ( addr -- addr'’

We might define:

) CELL+ ;

Forth-83 Standard words that build
references after BRANCHes.
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>MARK ( -- orig ) HERE 0 , ;
>RESOLVE ( orig -- ) HERE SWAP REF! ;
<MARK ( —— dest ) HERE ;

<RESOLVE {( dest -- ) HERE CELL ALLOT

REF! ;

And now we can define:
COMPILE BRANCH
; IMMEDIATE
' >BODY TOKEN+ DUP REF@ SWAP
>RESOLVE !'CSP 400 ]
;.. 400 ?PAIRS ?CSP COMPILE BRANCH
<RESOLVE [COMPILE] [ ; IMMEDIATE

>MARK >RESOLVE

The word . . . should be the first word in a definition.
It compiles a BRANCH to code that follows it, which is
equivalent to no-operation until you modify the definition
by means of ..: and ;... The words ..: (fetches a
definition name from input stream and starts compilation)
and ; . . (finishes compilation) are similar to : and ; with
the difference that they do not redefine the name, but add
the compiled code to the definition. This implementation
does not check if the definition starts with a . .. and, if
you omit . .. your system is likely to hang.

In F-PC there may be some problems with long jumps and
long addresses. Note that 2 new branching word is defined:

BRANCHL 2R> REFQ@L 2>R ;

because the F-PC BRANCH cannot cross the segment
boundaries. F-PC with its double-cell addresses isn’t well-
suited for return address manipulations and code genera-
tion tricks. The F-PC code is given in Listing One.

Listing One. The F-PC code.

Why a Special Construct
The evident benefit of this tool is that the programmer
does not have to modify the initialization definition when
he adds a new mechanism to the growing program.
Deleting a mechanism also becomes painless: if you do
not load a block, its initialization does not get compiled.
InF-PC this problem is usually solved by means of DEFER
variables. We think a special construct is better because it is:
1. laconic;
2. more readable: the purpose may be understood at the
first glance;
3. uses no auxiliary names (which have no meaning in
themselves).

Conclusion
The technique presented here enables the programmer
to distribute fragments of code that should execute as one
definition across the modules they logically belong to.

M.L. Gassanenko began his serious use of Forth at Leningrad University. in

1989, he implemented backtracking via return stack manipulations, e.g.:

: enter >r ;

:1-10 ( --> 1) |
1
begin

<-- i)

r@ enter { success )
1+

dup 10 > until

drop
- rdrop exit ( failure )

T print1-10 1-10 duep . ;
...which he calls, “probably my most felicitous work.”

The author has created two Forth systems, one for Soviet IBM/370 compatibles;
the other is a 32-bit Forth for the 8086/88/188 with a trick that allows both linear
and segmentoffset forms (reported at
euroForth ‘94). His most recent work is a
formalization of control transfers due to

anew scatter.seq

TOKEN+ 2+ ;

BRANCHL 2R>
>TCODE

REF@L 2>R ;
( cfa -- seg off )
?PAIRS XOR ABORT" NON-PAIRED WORD"

COMPILE BRANCHL >MARKL >RESOLVEL ;

' >TCODE TOKEN+ 2DUP REF@L 2SWAP >RESOLVEL
;.. 400 ?PAIRS 2CSP COMPILE BRANCHL <RESOLVEL [COMPILE] [

return stack manipulations (presented at
euroForth '95).

He graduated from St. Petersburg

REFQ@L ( orig-seg orig-off --- dest-seg dest-off ) University's Department of Apptied Math-
2DUP 2+ QL XSEG @ + —ROT RL ; ematics and Control Processes in 1992,

, . and is now a post-graduate student at

REF!L ( dest-seg dest-off orig-seg orig-off ---) SPIRAN (St. Petersburg Institute of
2DUP 2>R 'L XSEG @ - 2R> 2+ 'L ; Informatics and Automatization, at the Rus-

sian Academy of Sciences). He can
be reached at gml@ag.pu.ru or at
gml@agspbu.spb.su via e-mail.

>MARKL ( -- Dorig ) XHERE 0 0 X, X, ;
>RESOLVEL ( Dorig -- ) XHERE 2SWAP REF!'L ;
<MARKL ( -- Ddest ) XHERE ;

<RESOLVEL ( Ddest -- ) XHERE 0 0 X, X, REF!L ;

>BODY @ XSEG @ + 0 ;

IMMEDIATE
'CSp 400 1
; IMMEDIATE

January 1996 February
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Total control

with LMI FORTH"

For Programming Professionals:
an expanding family of compatible, high-
performance, compilers for microcomputers

For Development:

Interactive Forth-83 Interpreter/Compilers
for MS-DOS, 80386 32-bit protected mode,
and Microsoft Windows™

= Editor and assembler included

* Uses standard operating system files

* 500 page manual written in plain English

= Support for graphics, floating point, native code generation

For Applications: Forth-83 Metacompiler

= Unigue table-driven multi-pass Forth compiler

» Compiles compact ROMable or disk-based applications

= Excellent error handling

» Produces headerless code, compiles from intermediate states,
and performs conditional compilation
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= No license fee or royalty for compiled applications

-~ Laboratory Microsystems Incorporated
Post Office Box 10430, Marina Del Rey, CA 90295
Phone Credit Card Orders to: (310) 306-7412
Fax: (310) 301-0761
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chipFORTH
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Forth’s competitive edge:

Mobile Computing

|| ) ||
Iin Brazil
Klaus Blass
Rio de Janeiro, Brazil

This article has its origin in one of my postings to
comp.lang forth on USENET, where I commented on a
discussion about the “Forth scare.” The FD editor then
invited me to write about my experience with successfully
selling the Forth approach. Of course, the situation in
Brazil may not be directly comparable to that in the U.S.
or Europe (it may well be to the new Eastern Furopean
democracies and Russia, though). But1I think some aspects
are common everywhere.,

Some time has passed now, and I never found the time,
but when I saw an article about “Forth in the HP100LX" in
the November/December 1995 edition of FD, 1 decided
that now was the time to write about my experience,
including about some of the things that Forth can do on
the HP100LX.

Brazil is the size of the United States without Alaska,
and has a population of 160 million people. It boasts the
world’s eighth-largest economy and only a few years ago
reverted from a military dictatorship 10 a democratic
government. It has since started to open its economy by

What we sell to the customer
is not a computer language
but a complete solution.

removing trade barriers and heavy import duties. During
the dictatorship, a “reserved market” for computing tech-
nology had been introduced, meaning imports were made
almost impossible in order to protect the national comput-
ing industry. The result was disastrous. The local computer
manufacturers cloned outdated technology and sold it at
outrageous prices. This has now changed as imports are
entering freely and the economy is trying to catch up on
two lost decades.

In the process of streamlining their operations, a lot of
companies have started to invest in sales force automa-
tion. This sets the stage for mobile computing solutions
such as those my company develops.

Many of our projects involve HP palmtops as a comput-
ing platform. These very neat little XT-class computers fit
into a (large) shirt pocket and typically run for weeks on

January 1996 February

two AA batteries. Their main limitations for doing sophis-
ticated work are speed (8 MHz 80186) and memory (one
or two Mb shared between system memory and file
storage). While there are other companies developing
programs for these palmtops, typically in C or even Cobol,
their executables are little elephants around 500 Kb,
leaving just enough memory for them to execute.

In comes Forth. What better language can be imagined
to make maximum use of limited resources? We typically
pack something like four times the functionality of a
competitor’s C program into an executable one-half to
one-fourth the size (typically 50 to 80 Kb). Recently, a
plastics manufacturer looking for a portable sales automa-
tion solution approached us and told us all other software
developers had told them what they want to do needs a
four Mb notebook computer two to five times the price of
the palmtop, not to mention the weight. Judging from
similar projects we have done, I estimate the size of the
executable to be about 70 Kb, leaving ample room for files
on a two-Mb palmtop. Now this customer plans to equip
150 salespersons with the system, initially. With a price
difference of at least $1000 between a palmtop and a
notebook, which software developer do you think they
chose? We have done a similar project, for one of Brazil’s
two large breweries, which eventually will involve several
thousand machines!

Obviously, one of the first things a prospective cus-
tomer asks us is: How do you do it? And we tell him: We
are doing it in Forth! He may or may not have heard of
Forth before (actually a surprising number of people here
have heard about Forth!), he usually raises questions
about who will be able to support the system, just in case
our company disappears from the scene, etc. In short, he
raises all those arguments in favor of a mainstream
development environment but, in the end, a factor of two
to five in hardware costs is convincing, especially if you
are talking about equipping hundreds or thousands of
salespersons with hardware.

When I was first contacted by the company I am
working with now, they had a programming job for me
and asked, how much and how many months? I told them
one month if I could do it in Forth, two to three months

Forth Dimensions
















































































































