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PUBLIC MEETINGS OF F.I.C

The Forth Interest Group is pleased to
announce a public meeting series. We will
meet on the fourth (1) Saturday of the month
{n Hayward, Ce., 1in the Special EZvents Room
of the Liberty House Departament Store, im the
Southland Shopping Center (800 Southland Mell)

This room {e on the ¢third floor rear. The
formal meeting begins at 1:00 PN, but wve
gather for lunch about 12 Noon.

The specific dates are July 28, Aug 25,
Sept 22, Dct 27, and Nov 24. A single tech-
nical topic will be presented in detatl, with

workshop sessions on the f1g~FORTH model, and
any topice of immedlate interest. Im July,
Dave Lyons will present the ascii semory dusmp
of Forth which {s part of his 6800 version.
This Forth program showvs tle entire language
map on one sheet of paper!

PUBLISHERS COMMENTS

The issues of Forth Dimensions have
been scheduled for two month {ntervals, bdut
have been at intervals determined by the over-
all activities of the steering committee.
In the past months we have participated in the
International Stsndards Team, given conference

papers the Fourth West Coasst Computer Faire,
attended the Forth Users Meeting in Utrecht,
Holland.

These events have been outwardly reflect~
ed in the large gap since Issue ). PFor the
near term, hope is in sight!. We have Issue
5 ready for publication in three wveeks, and
Issue 6 should occur within a sonth. This will
wrap up Volume 1. At this time we will
evaluate our efforts, and plan for future
activities. Member comment will be quite
apropos durimg this period and will help
shape future application of effort.

Thanks are due the membarship for thetr
patience during this period.
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The volunteer staffing of Forth Dimensions (s

a bit ‘fluid. PFor this 1issue, our staff con~-
sieted of:
EDITOR Bill Ragsdale
REVIEW Dave Boulton
CONTRIBUTORS Paul Bartholdt
D. W. Borden
TYPESETTING GLG Secretarial
and Vydec
ARTWORK Anne Ragsdale
CIRCULATION 6502 TIM and Perscti

HISTORICAL PERSPECIVE

FORTH
Hoore in

vas created by Mr. Charles M.
about 1969 at the Nationasl Radio
Astronomy Observatory, Charlottesville, VA.
It wvas created out of this dissatisfaction
vith aveilable programming tools, especially
for automation. Distribution of his work to
other observatories has made FORTH the
de~fscto standard languasge for obeervatory
sutomation.

Mr. Moore and several assoctiates formed
Forth, 1Inc., {a 1973 for the purpose of
licensing and support of the FORTH Operating
Systes and Programming Langusge, and to supply
application programming to meet customeras’
unique requirements.

FORTH enjoys a synergiem of 1its features.
It has none of the elephantine character~
istices of PL/1 or FORTRAN. It has a density
and speed far surpassing BASIC, but retains an
interactive nature during program development.
Since it 1s extensible, special words are

easily defined to give it the terseness of
APL. 1Its clarity and consistency result from
being the product of a single mind (as were

APL and PASCAL).

Although the language specification and
many implementatione are in the public domatn,
many other {implementations and application
packages are available as program products of
commercial vendors.

The Forth Interest Group is centered in
Northern California, although our wembership
of 450 e vorld-wide. 1t wss forwed in 1978
by 1local PForth programmers to encourage use
of the language by the interchange of f{deas
through seminars and publicationas. All effort
is on & volunteer basts and the group is

affiliated with no vendors.

+S FIC
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THE “TO~ SOLUTION

Paul Bartholdi
Observatoire De Geneve
CH-1290-Sauverny
Switzerland

At the Catalina standardization meeting,
Chuck Moore suggested rapidly the "TO"
construct to aleviate some, {f not all, of
the difficultiés associated with address
manipulation. This new construction seems
to me extremely powerful, It should con-
siderably decrease the number of errors and
improve the readability of programs. It is
very easy to understand and to use (much
easier in fact than the constructs {t is
teplacing!). Its implementation is also
trivial but the lack of experience in using
it may hide some difficulties. These notes
try to sketch its potentials.

1. The " TO " concept

The basic concept is the following: The
code associated with "VARIABLEsS is divided
into two exclusive parts.

- The first one (or " fetch code ") is
identical with the one associated
normally with CONSTANT . It pushes on
the stack the value (byte, word or
words) in the parameter field.

- The second one (or ® store code ") is
new. It transfers the value (byte,
word or words) from the stack into the
parameter field, it is egquivalent to
<variable-name> ! (or C! or D!
or F1 ).

The choice between the two codes depends on
a state variable (which will be called SVAR
hereafter) that has two possible states:
# (or fetch state) and 1 (or store state).

If SWAR = g the first code is executed
and 3VAR is unchanged.

If AR = 1 th2 second code is executed
and % VAR is immediately returned to §.

The operator " TO " sets SVAR to 1,
forcing the next-called variable to store
the content on top of the stack in its
parameter field instead of fetching it.

2. Examples using " TO "

We suppose three single variables called
A, B and C three double variables P , G
and H , and three floating variables X , Y
and Z . Then the following half-lines are
equivalent. The first column assumes the
old definitions of variables, the second one
uses the new concept.

g
;

i) A @ B @ + C | A B + 10 C
il) P D@ G D@ D- H D! P G D TO H
iii) x rP@ Y P@ FP* 2 PFI X Y F* TO 2

3. VARIABLEs or CONSTANTs ?

Some advantages of the new concept are
quite evident from the previous examples.
Just beforfe the Catalina meeting, I came to
the conclusion that variables should be
dropped altogether. IfA , B, ... 2 had
been constants in the previous examples
then, using P and ! , the three lines would
have been coded :

i) A B + ' C !
ii) P G D- ' H D!
fii) x Y pP* ' 2z F!

which {s already better than the "old" above,.

The Jdifficulty starts with ARRAYs. 1f
they push values onto the stack instead of
addresses, then it becomes much movre diffi-
cult to store values at the right places.

Note that ' C (or H or Z ) takes two
words but is really, at execution time,
a single operator ( LIT <address-of-C>).
*“ TO " is then the shortest solution in
terms of memory space, and more or less
equivalent to the CONSTANT solution in terms
of the time used.

4. The " address " problem

But the main advantage of ® TO " in this
context are the following:

- In the general sense a " CONSTANT "
should be used as such, and never (or hardly
ever) be changed. In particular it may
reside in PROM . I suggest then to keep the
constants as such, its associated code
ignoring the value of SVAR . We then
should redefine the variables to check 3VAR
and behave accordingly.

-~ One of the main unresolved points at
Catalina was the definition and use of
addresses for variables in the general
sense. One consensus was obtained in
September at the Geneva meeting, that is,
as far as possible, addresses should be
omitted. The " TO " concept solves this
requirement admirably. No addresses are
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ever put on the stack, or manipulated
explicitly. Then byte or word addressing is
irrelevant. It is taken care of at the
system level only, in the code of the second
part (the “store code").

5. Portability

Because of this, FORTH programs become
more portable. * TO " replaces all fetch
and store operators which would or would not
be distinct, which would work on byte or
"position® or word addresses. Transporting
a program from a micro to a large CDC
implies now much less adaptations.

6. Clarity - security

Using less operators, in fact the strict
minimum, is probably one of the best ways of
improving clarity. Note also that * TO *
appears as an infix operator to the program-
mer (and reader!). In terms of security,
TO " implies that only the parameter field
of variables can be changed. Other addres-
ses are not (at least directly) accessible.

This is certainly a tremendous gain for
some environments.

7. The ARRAY problem

The use of " TO " with ARRAYs is not as
simple as with variables, but still quite
practicable. Note first that anything but a
variable can stay between ® TO " and the
variable's name. I1If C is defined as an
ARRAY (with the double associated code)
then

A TO 4 C (instead of A @ 4 C 1 )
PO I T™O I C LOOP

(instead of DO I I ¢ | 1LoOP )
are quite alright and extend all the pre-~
viously noted advantages of " TO ". But the
programmer must take care that the index
must not contain a variable. For example:

4 TO B ... A TO B C

will put the value of A into B instead
of into C The necessary form should then
be

A B TO C

which is surely less pleasant because of its
asymmetry.

8. Fetching and storing inside a disk block

The problem extends of course to "virtual
arrays® like the disk blocks. In this
context, direct access should be considered
separately from Data Management. The double
code concept associated with 8 TO " should
be extended to the Data Management opera-
tors. For the direct manipulation of data
inside a disk block, I suggest the creation
of a new operator, with the double code,
associated with the form of

<relative-word-address>
<bloc-number> BLOC
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( BLOC is of course just a provisional
name!)
Example:

4 12 BLOC 5 + TO 5 12 BLOC

instead of

12 BLOCK DUP 4 + @& S +
SWAP 5 + !

or

2 BLOCK 4 + @, 5 + 12
BLOCK 5 + 1

9. GCeneral access to the (whole) memory

No gqood FORTH programmer would ever
accept to be strongly restricted in his
access to the memory. But {f the ®* TO "
concept is really accepted, then all the @
and 1 operators should disappear. 1
suggest, instead, to add (its usage could be
restricted) a generalized array called
MEMORY (or any equivalent) with once more
the double code associated with f{t.
Then <address> MEMORY would either fetch
from or store into the real address.

As an example, we would have

g TO 15317 MEMORY ({nstead of

g 15317 1 or

MEMORY S. LOOP instead of
e S. LOOP etc.

DO I
DO 1

MEMORY is clearly equivalent to @ and
! depending on SVAR.

10. Generalization of address matching:
virtual arrays

The previous points 8 and 9 suggest a
further generalization that may solve
another problem we have had since the
beginning of FORTH: the use of arrvays
as parameters for a procedure. It was
generally solved by putting the address of
the first element on the stack, and doing
explicit address arithmetic in the procedure
(see the FPT of Jim Brault for example).
This is certainly neither clean nor fast.

What I propose is the following: A
virtual arvay ( VARRAY . DVARRAY ’
PVARRAY , CVARRAY etc.) behaves like an
array, but does not reserve space, except
for a pointer to the real array. The link
between the virtual and any portion of
the memory {s established by the word

MATCH .

for example:

199 ARRAY CUSTOMER
198 ARRAY STAR
VARRAY NUMBER
. CUSTOMER MATCH NUMBER

associates the real array CUSTOMER with the
virtual array NUMBER .

Then <i> NUMBER
<i> CUSTOMER.

will be equivalent to
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Remember that, as previously.
<i> NUMBER pushes the value of the
1*" STAR or CUSTOMER on the stack.

and <m> TO <i> NUMBER will store <m> into
the it" STAR or CUSTOMER .

At any time, CUSTOMER can be replaced by
STAR , (and vice versa) by

' STAR MATCH NUMBER
In this way, MEMORY 1is defined by

VARRAY MEMORY
§ MATCH MEMORY

18 PB
SCR # 150

0 ( Example of the creation of TO )

1 HERE O , CONSTANT ZIVAR f ZXIVAR SET TO

2 : VAR CONSTANT ;CODE INB, ZIVAR LDA,

3 AO IF, B 1) LDA, PUSH,

4 ELSE, CLA, ZXVAR STA, S) LDA, B I) STA, POP,
5 TREN,

6 3 DVAR CONSTANT , ;CODE INB, ZVAR LDA,

7 A0 IF, B LDA, DSP, A I) DLD, 8) ST, PUSH,

8 ELSE, CLA, ZXVAR STA, ..T STB, §) DLD,

9 «.T 1) DST, POP.,

10 THEN,

11 : ARRAY 0 CONSTANT DP +! ;CODE INB, 8) ADB, IVAR LDaA,
12 AO I¥Y, B I) LDA, PUT,

13 ELSE, CLA, XVAR STaA,

14 S1) LDA, B I) STA, POP.,

15 THEN,

SCR # 151

0 : 2ARRAY 0 CONSTANT DUP + 14 DP 4!

1 ;CODE INB, S) ADB, S8) ADB, ZIVAR LDA,

2 AO IF, B I) DLD, S) STB, PUSK,

3 ELSE, CLA, XVAR STA, ..T STB,

4 Isp, $8) DLD, «+T 1) DST, POP.,

5 THEN,

6 : VARRAY O CONSTANT ;CODE 1INB, B IX) LDB, 8) ADB, ZIVAR LDA,
7 A0 IP, B 1) LDA, PUT,

8 ELSE, CLA, ZXVAR STA, S1) LDA, B 1) STA, POP,
9 THEN,

10 : DVARRAY O CONSTANT ;CODE INB, B 1) LDB, 8) ADB, 8) ADS,
11 IVAR LDA, AO 1F, B I) DLD, S) 8TB, PUSH,
12 ELSE, CLA, XVAR STA, -.T STB,
13 ISP, S) DLD, ..T I) DST, POP.,

14 THEN,
15 FORTH IMP -° : MATCR °~ | b1

Pauls’ example of the use of TO will be preseanted im the mext issue
of Forth Dimensions. It utilizes Knuths’ example for the cslculatioen
of the dates of Easter.
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FORTH

the Forth Interest Group

meeting. With only
had in excess of 40
attend. We had 1intended to offer
educational assiatance in using Porth.
However, we found everyoune was enthusiastic
to learn Forth, but only five had access to
running systems.

In June of 1978,
1te’ first public
publicity, we

held
mimimal
people

FIG then surveyed for vendor availability
We found there wvere numerous

of the language.
at educational and

mini-computer versions
research institutions, all directly decended
from Mr. Moore’s word at NRAO. Of course,
Forth, Inc offers numeroue commercial systemn.

None of
personal computing-.

these systems were avajilable for '
It appeared unlikely that

this need would be met 1in the forseeable
future. Our conclusion wvas that a suftable
model should be <created, and transported to

individual micro-computers. Thus was born the
Forth Implementation Team (FPIT).

This team was proposed a8 & three tier
structure. The first tier had several exper-
ienced Forth systems programmers, who would
provide the model and guide the implementation
effort. The next tier was the most crittical.
It was cowposed of asystems level programmers,
not necessarily having a background in Forth.
They were to transport the common language
model to their own computers by generating
an assembly language 1iscting that followed
the wmodel. Their results would be passed
to the distributors that form the third
tier. These distributors would customize for
specific personal computer brands. Finally,
the users could have access to both source and
object code for maintenance.

doesn’t permit 1inclusion of the
itaelf. The project was detailed
Forth conference pspers at

Space
FIT project,
as one of the six

FORTH INTERNATIONAL

For several years the Forth Users Group
(Europe) has sponeored a team working toward
a standards publication for Forth. The 1977
meeting (Utrecht) produced a working document
FORTH~77. Attendees included European
educational institutions and Forth, Inc.

1978,
Island

In October,
at Catalina
tncluded Forth
Bartholdi),

an expanded group met
(Calif. ). Attendees

Users Group (Neiuwvenhuigzen,
Forth, Inc. (Moore, Rather,
Sanderson), FIG (James, Boulton, Ragedale,
Harris), ¥Kitt Peak (Miedaner, Goad, Scott),
U of Rochester (Forsiey), SLAC (Stoddard), and
Safeguard Ind. (Vurpillat).

The document resultiog from this four day
meeting has been released as FORTH-78. This
document is becoming a good reference guide inm

evaluating the consistency and completeness of
particular Forth systems. It 1s available
from FIST to oparticipating aponsors. (See
below.)

A msajor benefit of the team meeting wvas
the development of close cowmunications
Page 4!}

IMPLEMENTATION PROJECT

the Fourth West Coast Computer Faira, May 1979
in San Franctisco. [1) The result ie that FIC
now offers the Installation Msnual with
glossary and FPorth model ($10.00) and assemdly

laanguage listings for numerous computers

POP-11,
and Z~-80.

($10.00 @)
PACE, 9900,

Included are: 8080,
6800, and soon 6502,

Note that FIC offers theee listings which
gtill have to be edited into machine readable

form, customized, and sseembled for spectific
installations, Ve hope that local teams
share the effort and then distribute for
others.

Reports of tnetallations are beginning to
in from the USA and Burope. We sincerely
hope this work will give a benchmark of qual~-
ity and uniformity that vill raise the
expectation of all users.

cone

FIG would 1like to thank the followinmg
members of the Implementation Team who have
devoted a major part of nine months’ spare
time to this effort.

Dave Boulton Instructor

John Cassady 8080

Gary Feierbach Comp. Aut.
Bernard Greening z-80

Kim Harrtis Librartian
John James PDP-11
Dave Kilbridge PACE

Dave Lion 6800

Mike O'Malley 9900

Bill Ragsdale Instructor
Bob Smith 6800
LaFarr Stuart 6800

{1} Regsdale, William F.

“Forth Implementation, A Team Approach”
The Best of the Computer Faires, Vol IV
from: Computer Fasire ($14.78, USA)

333 Swett Road, Woodside, CA 94062

STANDARDS TEAM

major wusers. Yor example, FIG 19
from the wulti~-tasking of U of K,

and Utrecht are ruanning fig~FORTH,
adopted the security package
pioneered in FEurope. None of these events
would have been 1likely without the coantacts
begun at Catalina.

betvaen

learning
Kitt Peak
and we Tthave

The Tasw has announced tbhe next Standards
Meeting for October 14 thru 18, 1979, again
at Catalina. The team ggreed on an orginiz-
ational budget of $1000.00, to be met by $30.
contribuitions by sponsors (individusls and
companies).

These funds will be used solely to defray

organizing costs of the annual meeting and
distribution of the working documents to
participants. Those considering participating

become Team Sponsors by remiting as
below. Sponsors will receive the just
FORTN-~78, and all Team mailings.

should
given
released

Pleagse remit to FIST,
Yorth, Inc. 8)5 Manhattan
Beach, CA 90266.

XCarolyn Rosenberg,
Ave., MNanhettas
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