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THEY'RE HERE! 
SOFTWARE COMPOSERS 
Del ta  Development System, Model 1 

+ D e i t a  Board. seven s o c i e t  bac ip laqe ,  501-word CMOS memorv board. 
pcwe r f ba t t e r ,  c a ~ d ,  s e r i a l  cab le.  p o r t a b l e  Ce l t a  Bo:: and cmfor th .  
Fu l l \ ,  assemDied, t es ted ,  and reaav t o  use w l t h  40-dav warrantv.  

~ a r  user b u l  Let i n  board sctpport. * Uset- a ~ a n ~ ~ a i  and access t o  24--b- 
SCFORTH 

+ ForthBT Standard-1iLe word s e t  w i t h  a u t l ! l t y  module. 
DELTA-C 

+ E::tended Small-C programminq larrgiiaqe f o r  t h e  D e l t a  Board. 
* On PC t r a n s l a t e r  C t o  For rh  +o r  up load and ope ra r i cn  on D e l t a  Board 

The Delta Evaluation System $895 
4 MHz Delta Board with Novix NC4000 Forth Chip on board. 
cmFORTH programming language interpreter and compiler in EPROM. 
User manual, board schematic, and user bulletin board support. 

4 K  16 bit words of static RAM and 4K words of EPROM. 
8 selectable 256 word data stacks and return stacks for multi-tasking. 
2 1  independently programmable single bit UO ports. 
4 112" x 6 112" board with 72-pin edge-connector bus with all major NOV 
signals. 
Delta Regulator Base with attached connector and single 5-volt wall 
mount power supply. 

Reset switch and serial port on board with RS232 connector and cable. 
90 day warranty. 

Ful ly  assembled, tested, and ready to use. 

Additional Novix chips available for $195, 1-9 quantity. 

Software Composers is an authorized Novix Distributor 
SC-1000CPU Users Manual: 575 shipping/hand! inq i nc l uded  i n  U.S. Covers 
D e l t a  Board, Novix ch i p .  and cmfor th .  Deduc t ib le  from p r i c e  o f  D e l t a  Board 
i n  event o f  purchase. PC c lone  t e r m l n a l / d l s k  se rver  FEZ so f tware  prov ided.  
S ix  manth s u b s c r i p t i o n  t o  24 hour user  b u l l e t i n  board. 

"I'm delighted to see Software Composers' board on the market. It provides 
incredible capability and versatility with minimal parts, size and price. An 
excellent introduction to the new generation of hardware and software," 

Chuck Moore, November 1985 

COMING SOON! 
SC-1000PBB Power/Battery Board 

.#. 4.5":-:&. 5"; c o r n p a t i  b l e  w i t h  Bac i : : p l ane  a n d  E v . i t l ~ t a t i o n  Sys tem power supply. 
:it. U s e s  4 D - s i z e  NICE! b a t t e r i e s  w i t h  r - e c h a t - p i n g  c i  t - c u i  t r y .  

SC-1000PER Peripheral Board 

For product data and ordering information, write: 

SOFTWARE COMPOSERS 

Sohare  Composers 
210 California Avenue #F 

Palo Alto, CA 94306 
(415) 322-8763 
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material, comments and letters. No 
responsibility is assumed for accuracy of 
material submitted. Unless noted 
otherwise, material published by the 
Forth Interest Group is in the public 
domain. Such material may be 
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author and to the Forth Interest Group. 
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address and to submit material for 
publication, the address is: Forth 
Interest Group, P.O. Box 8231, San 
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Symbol Table 

Simple; introductory tu- 
torials and simple appli- 
cations of Forth. 

Intermediate; articles 
and code for more com- 
plex applications, and 
tutorials on generally dif- 
ficult topics. 

Advanced; requiring stu- 
dy and a thorough under- 
standing of Forth. 

Code and examples con- 
form to Forth-83 stand- 
ard. 

FEATURES 
9 XMODEM Tutorial 

1 by John S. James 
The public-domain XMODEM protocol has long been in widespread use for 
error-free data transfer among personal computers. Because of the various states 
in the execution of the program and their associated timeouts, it may not be ob- 
vious at first how to organize the algorithm gracefully in a structured language. 
This implementation is a tutorial on Forth programming and is also a useful, 
complete application. 

21 On-Line Documentation 
by John J. Wavrik 
The best form of documentation for a Forth application is the source code. F83's 
VIEW or LOCATE show the screen on which a word has been defined. Here is the 
same facility implemented for fig-FORTH, Kitt Peak VAX-Forth, MMS-Forth 
and MVP-FORTH. A great tool! 

Forth Resources via Modem 
by Gary Smith 
More Forth material than ever before is available on private and vendor- 
supported electronic bulletin boards and on commercial information systems. 
FIG members with modems and communications software have more oppor- 
tunities than ever before to expand their knowledge and their personal dialog with 
other Forth experts. Here's where to find them! 

Forth Source Formatter 
by John Konopka 
The problem of neatly formatting source code is accentuated for Forth program- 
mers, who often must add code to the fixed size of one screen. The program 
presented here will take the most compact, confusing source code as input and 
will turn out a cleanly formatted listing with new lines for every colon definition, 
proper indenting for structured constructs and more. 

Dual-CFA Definitions 
by Mike Elola 
Decomposing functions is a critical part of Forth programming. Dual-CFA 
definitions provide the benefits of decomposed functions in situations where 
decomposition would not be possible normally. By first exploring more conven- 
tional Forth programming techniques, such as vectored execution, the author 
discusses various issues that showcase the advantages of dual-CFA words. 

Code and examples con- 
form to fig-FORTH. 

34 FIG Chapters 

Code and examples con- 
form to Forth-79 stand- 
ard. 

Deals with new propos- 
als and modifications 
to standard Forth sys- 
tems. 

DEPARTMENTS 
5 Letters 

33 Advertisers Index 
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Multi-tas king FORTH-83 Development Systems 
for 68000 and 68020-based 
microcomputers and industrial target boards. 

Mach1 is a FAST, 32-bit subroutine-threaded implementation of FORTH. 
All Mach1 systems include: 

Unlimited multi-tasking--any number of backgroundherminal tasks are allowed. 

Local variables for readable, recursive, re-entrant programming. 

Standard text files--Any text-only editorlword processor may be used. 

A STANDARD Motorola 68000 assembler (infix) which supports 

EASY creation of stand-alone applications 
Complete toolbox support (including 
Mac Plus routines) 
Macintalk speech driver support 
Redirection of 110 to serial ports/devices 5 
Graphics printing support 

EASY creation of stand-alone applications 
Full GEM and DOS support 
Integrated GEM editor 
68020 compatible 

Comes with 300 page manual 

(Available immediately on Gespac G-64 68000 board) 

16K FORTH Kernel 
16K 68000 Assembler 
16K DissassemblerlDebugger 
Call for source licensing arrangements.. . . 

Executes sieve on 16MHz 680 

Palo Alto Shipping company P.O. Box 7430 Menlo Park, California 94026 
(800) 44FORTH - Sales (415) 854-7994 - Support 

VISAIMC Accepted Include S/H on all orders ($5 USICanada, $1 0 overseas) CA res. add 6.5'10 tax 
L I 
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Saddled With Benchmarks 

Dear Mr. Ouverson: 

Now that Mach1 (our Forth compiler) is 
becoming a rather efficient development 
system, we are somewhat concerned with 
the benchmarks that Forths are saddled 
with when comparing them to other lan- 
guages. The only sieves we've seen people 
use must be corrupt versions of those called 
"BYTE" and "Colburn" sieves. They are 
not only wrong (there are 1028 primes 
between zero and 8192, not 1899) but, 
judging from the stack manipulations, were 
perhaps rewritten by people who were un- 
familiar with, or unfriendly to Forth. Has 
someone pirated our benchmarks? 

When a person truly wants to find prime 
numbers (and, indeed, our customers are 
always asking us for the higher primes), 
he'd like to do it simply, efficiently and 
correctly. Could you please publish the 
correct "BYTE" and "Colburn" sieves, 
and this Forth-83 sieve as ones which do 
just that? 

Thank you, 

Terry Noyes 
Palo Alto Shipping Co. 
Menlo Park, California 

Public-Domain Floating Point 
and Double/Quad Precision 

* 

Dear Marlin, 

DEC I tlRL 

8192 CONSTANT s ize  
size SQRT 1+ CONSTANT f l i c k l i m i t  ( i f  you don't  have SQRT, just  use 4 / to be safe) 
UARIRBLE flags s ize  UALLOT 

: primes ( --number of  primes) ( does the primes once) 
flags s ize  01 FILL i n i t i a l i z e  the array ) 
0 ( prime counter ) 
size  2 t range of numbers to check ) 
DO 

flags I + C@ ( see i f  I i s  a prime) 
IF  
I f l i c k l i m i t  r C no need to t ry  and f I ick flags once 

you get past s izeA0.5 ,  just  keep adding 
up the primes) 

IF  
1 ( t h ~ s  is  a prime. Used to increment the +loop) 

flags size + flags I + I + ( range of addresses to tag) 
DO 
0 I C! DUP C f l i c k  flags a t  multiples of I) 

+LOOP 
DROP ( drop the I that was used for +LOOP) 

THEN 
1 + i increment the prime counter ) 

THEN 
LOOP ; 

How it works: Initialize an array to all ones. Start with the first prime number, which 
is two. Clear all bytes in the flags array that are multiples of two. Then do it for the 
threes. The fourth byte in "flags" is a zero, so skip to five. Since four is non-prime, 
all of its multiples were handled by another number, two in this case. You only have 
to continue this process up to the integer square root of the array size, since in this 
case 91*91 is not in the array and the 91*90 spot was already zeroed by a previous 
prime number. If you dump the array, you'll see that bytes 2, 3,5,7, 11, 13, etc., are 
marked with ones, and the others have been zeroed. (While this program runs, it 
counts all the prime numbers it finds.) 

i 

Forth has gone too long without a com- 
plete, standard wordset for extended arith- 
metic functions! Instead of continually rein- 
venting the wheel with hardwaredependent 
math packages and spending time writing 
yet another version of D*, the Forth com- 
munity needs to expend its energy address- 
ing new horizons. 

In order to foster the rapid growth of a 
standard, I am placing my book, MVP- 
FORTH Integer and Floating-Point Math 
(MVP book series, volume three), in the 
public domain. This book contains a com- 
plete, machine-independent, high-level 
MVP-FORTH glossary and implementa- 
tion for thirty-two-bit integer math, sixty- 
four-bit integer math and thirty-two-bit 
floating-point math with transcendental 
functions. The book also includes as- 
sembler source code for critical words on 
popular CPUs, to give execution speeds 
comparable to other high-level languages. 

The math package included with the 
book has been stable and in active use for 
several years. The word definitions are 
similar or identical to many of the other 
proposed "standards." However, this 
wordset has the advantages of machine 
independence and public-domain imple- 
mentation. The book and source code on 
disk may be ordered from Mountain View 
Press. 

I think that a standard for Forth arith- 
metic will only emerge from the evolution 
of a public-domain implementation in com- 
mon use. I encourage anyone with com- 
ments on, or improvements to the imple- 
mentation described in my book, to write 
me in care of Mountain View Press. 

Phil Koopman 
North Kingstown, Rhode Island 

Dictionary Magic 

Dear Marlin: 

Here is a bit of magic for those who need 
to generate more dictionary space without 
reducing the number of options they are 
loading. 

The method requires that there be some 
space available elsewhere, large enough to 
be useful. I use what would otherwise be a 

r 
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