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FORTH DIMENSIONS so;icits editorial material. com- 
ments and letters No responsibility is assumed for accuracy 
of material submitted ALL MATERIAL PUBLISHED BY 
THE FORTH INTEREST GROUP IS IN THE PUBLIC 
DOMAIN Information in FORTH DIMENSIONS may be 
reproduced with credit given to the author and the Forth 
Interest Group 

Subscription to FORTH DIMENSIONS is free with mem- 
bershipin theForth lnterestGroupat$1200peryear($24 00 
overseas air) For membership. change of address and/or to 
submit material. the address is 

Forth Interest Group 
P 0 Box 1105 
San Carlos, CA 94070 

The theme of this month s FORTH DIMENSION IS prdctl- 
cal applications 

During the last two years or so I have heard from many FIG 
members who seem to have a common problem) No& that 
I have FORTH where do I go from here' in addition m a n {  
of us seem to be reinventing code thdt other5 hdit. d l r L J G y  

running just because we are una%are of its existence 

In short FIG members dre sufferiiy froni a C J - T ' ~  JV 
problem-failure tn commcinicate Folunately this ' 5  a7 
easily cured problern FORTH DIMENSIONS IS o,ir corn 
municat,ons vehicle all we have to do is use it 

The mechanics are simple FORTH DIMENSION5 is 
seeking short universal tool type code segments for pubilca- 
tion If you have some code tnat VOLJ have found especial y 
useful and can explain its funrtior arid use please conlac! 
the editor at FORTH DIMENSIONS 

YOU DON T HAVE TO BE A WRITER' YOU wil l be sent d 
publication kit that leads you through the writing procesr 
You will also be given all the help necessary by the FORTh 
DIMENSIONS editorial staff 

FIG members already have a reputation as creatiJe 
problem solvers now i f  we will just share and exchange O u r  
ideas. the permutations of that process boggle the mind I 
am looking forward to enthusiastic response to this new 
approach that will benefit all 

C J Street 

PUBLISHER'S COLUMN 
HISTORICAL PERSPECTIVE 

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

Mr Moore and several associates formed FORTH, Inc in 
1973 for the purpose of licensing and support of the FORTH 
Operating System and Programming Language, and to 
supply application programming to meet customers' unique 
requirements 

The Forth Interest Group is centered in Northern Caldor- 
nia Our membership is over 2,800 worldwide It was formed 
in 1978 by FORTH programmers to encourage use of the 
language by the interchange of ideas through seminars and 
publications 

It's the end of the FIG year and renewals are Diling in 
(Have you renewed?) Some of our newer members might 
be confused about renewing I f  you recently joined FIG 
and received back issues of Volume I1 of FORTH DIMEN- 
SIONS then it is time to renew for Volume Ill and your 
March 1981 to March 1982 membership 

A number of other items of interest 
FIG now has over 2800 members. worldwide 
FIG will have booths at the Computer Faire, April 3-5 in 
San Francisco and at the Jersey Computer Show in 
Trenton on April 25 
There are a number of new listings - see order form 
at back 
Several reports from new chapters - lets see more 
Proceeding of 1980 FORML Conference is now avail- 

Looks like this is going to be our biggest year 
able - see order form 

Roy Martens 
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FORGIVING FORGET 
Dave Kilbridge 

Ac know 1 edgme n t 

I want t o  describe a FORTH system 
word which has come to be known as 
"smart FORGET" or even "Dave 
Kilbridge's smart FORGET." But the 
ideas involved appear in the State 
University of Utrecht, The Nether- 
lands' FORTH system at least as early 
as 2 3  May 1970.  The code presented 
here is a straightforward adaptation 
t o  the F I G  model. 

The Problem - 
The principal function of FORGET 

is t o  reclaim memory by locating in 
t h e  dictionary the next word in the 
input stream and resetting the 
dictionary pointer ( DP ) to the 
beginning of the definition of that 
word. To avoid destroying vital 
parts of the system, no FORGETting 
is allowed below the address stored 
in FENCE. In the "dumb FORGET" of 
the original FIG model (see Screen 
7 2 ) ,  this address check is made on 
line 8. 

But merely truncating the dic- 
tionary, even at a safe place, is 
not enough. The dictionary has a 
linked-list structure which allows 
it to be searched. If a link is 
left pointing into the "never-never- 
land" beyond the new value of DP, 
then the system may crash the next 
time a dictionary search uses that 
link. 

These links are of two types: 
(1) VOCABULARY words have a link to 
the latest word in the vocabulary 
they name. "Dumb FORGET" ad juste 
this link (line 9)  to point to the 
latest word which you don't FORGET, 
but only for the CURRENT and CONTEXT 
vocabularies. (Line 7 verifies that 

these are the same; this test was 
thought to give some extra protection 
against crashing. Any vocabulary not 
in CURRENT o r  CONTEXT may be trashed. 
( 2 )  CURRENT and CONTEXT themselves 
point to vocabularies. I f  you FORGET 
the name of the CURRENT vocabulary, 
or any word before it in the dic- 
tionary, you may crash. 

The Solution 

"Smart FOKGET" overcomes these 
hazards so effectively that I have 
never crashed by doing a FORGET. 
This is made possible by linking all 
the VOCABULARY words in the system 
into another linked list, enabling 
them to be located. The head of the 
list is stored in VOC-LINK. See the 
figure for the various fields in a 
VOCABULARY word. 

How It Works 

Refer to the code on Screen 18. 
On line 7 ,  the name-field-address of 
the next input word is located in 
the dictionary; this is the point at 
which the dictionary will be cut off. 
An error message issues if this 
address is below the contents of 
FENCE. This cutoff address is saved 
on the return stack, and the head of 
the vocabulary list is put on the 
parameter stack. Now everything is 
ready for the real work. 

The BEGIN ... WHILE ... REPEAT 
loop on lines 9-10 runs through all 
VOCABULARY words above the cutoff 
address and unlinks each from the 
list. If any such vocabularies are 
found, both CONTEXT and CURRENT are 
pointed to FORTH. This removes any 
links described as type ( 2 )  above. 

Now the outer BEGIN ... UNTIL 
loop on lines 11-13 runs through the 
remaining VOCABULARY words. For 
each such word, the loop on line 12 
finds the highest word below the 
cutoff address in the corresponding 
vocabulary. The vocabulary head is 
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then pointed to this word, thus 
fixing the links of type (1) above. 

Finally, DP is reset to point to 
the cutoff address (line 14).  

Improvements 

Executing FORTH DEFINITIONS if 
any VOCABULARY word is found beyond 
the cutoff address is unnecessarily 
drastic. One could test CURRENT and 
CONTEXT and only change them if they 
point beyond the cutoff, but it's 
probably not worth the trouble. 

Extensions 

1. In systems which allow dynamic 
chaining of vocabularies, one 
must check whether a vocabulary 
chained to is beyond the cutoff 
address. If so, it I s  replaced 
by FORTH. (The Utrecht system 
does exactly that.) 

2 .  In later versions of the author's 
PACE system, a base-page pointer 
is allocated for each new de- 
fining word. These are released 
by FORGET. This is done by com- 
paring pointer values with the 
cutoff address and does not 
involve the vocabulary structure. 

SCR # 72 
0 ( ', FORGET, WFR-79APR28 ) 
1 HEX 3 WIDTH ! 
2 : '  ( FIND NEXT WORDS PFA; COMPILE IT, IF COMPILING *) 
3 -FIND 01 0 ?ERROR DROP [COMPILE] LITERAL ; 
4 IMMEDIATE 
5 
6 : FORGET ( FOLLOWING WORD FROM CURRENT VOCAIULARY *) 
7 CURRENT @ CONTEXT @ - 18 ?ERROR 
8 [COMPILE] ' DUP FENCE @ < 15 ?ERROR 
9 DUP NFA DP ! LFA @ CURRENT @ ! ; 

10 
11 
12 
13 --> 
14 
15 

SCR # 18 
0 ( Smart FORGET DJK-WFR-79DEC02 ) 
1 : '  ( FIND NEXT WORDS PFA; COMPILE IT, IF COMPILING *) 
2 -FIND o= 0 ?ERROR DROP [COMPILE] LITERAL ; 
3 IMMEDIATE 
4 HEX 
5 
6 : FORGET ( Dave Kilbridge's Smart Forget ) 
7 [COMPILE] NFA DUP FENCE @ u< 15 ?ERROR 
8 >R VOC-LINK @ ( start with latest vocabulary ) 
9 BEGIN R OVER u< WHILE [COMPILE] FORTH DEFINITIONS 

10 @ REPEAT DUP VOC-LINK ! ( unlink from voc list ) 
11 BEGIN DUP 4 - ( start with phantom nfa ) 
12 BEGIN PFA LFA @ DUP R u< UNTIL 
13 OVER 2 - ! @ -DUP 01 UNTIL ( end of list ? 

15 This replaces Screen 72 of the F.I.G. Model. 
14 R> DP ! ; --> 
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SOME NEW EDITOR EXTENSIONS 
Kim Harris 

This article shows how to add 
t w o  new commands to the FORTH editor 
which permit the replacement or 
insertion of multiple lines of a 
screen. This is a mini-application 
which demonstrates string input and 
output, adding new commands to the 
Forth editor, manipulating vocabu- 
laries, and a "terminal input proces- 
sor" which prompts for input then 
processes it. Several variations in 
implementation are shown to illus- 
trate different styles and refine- 
ments. If you are only interested 
i n  the final result, you can type in 
Screen 4 5  (in this article) into any 
standard fig-FORTH system which 
already has the FIG line editor (from 
screens 87 to 91 in the Installation 
Manual). 

The use of the new commands will 
be illustrated by an example. Input 
i s  underlined; output is not. The 
symbol (CR) means to push the 
Carriage Return key (or equivalent). 

To begin any editing of screen 
100 you say 

100 LIST EDITOR (CR) 
0 ( TEST SCREEN ) 
1 old 1st line 
2 old 2nd line 
3 old 3rd line . . .  
To replace one or more lines 

starting at line 2 ,  say 

2 NEW (CR) 
0 ( TEST SCREEN ) 
1 old 1st line 
2 -  

The cursor is at the start of 
line 2 and waiting for you to enter 
new text. If you enter some text 
and a (CR), it will prompt you for a 
new line 3 and so on. This continues 

until you replace line 15 or enter 
only a (CR) at the etart of a line. 
Then that line and any remaining ones 
are listed unchanged. 

2 NEW (CR) 
0 ( TEST SCREEN ) 
1 old 1st line 
2 new text for line 2 (CR) 

-~ 
3 
4 (CR) old 4th line 

something for line 3 (CR) 
- 

5 'old 5th line . . .  
A similar command UNDER lets you 

Insert one or more lines starting at 
a specified line number. 

2 UNDER (CR) 
0 ( TEST SCREEN ) 
1 old 1st line 
2 new text for line 2 
3 inserted line (CR) 
4 another inserted line (CR) 
5 - (CR) something for line 3 
- 

6 old 4th line 
7 old 5th line . . .  

Any lines pushed off line 15 are 
lost 

Let's design this application 
starting from the top. First con- 
sider the control flow for N E W  and 
draw a flowchart. The one below is 
a traditional ANSI standard one. 

I 
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This flow chart is poor. It is 
unstructured (i.e. , "print line" is 
improperly shared by two IF struc- 
tures), the loop structure requires 
two boxes which can be performed by 
the single word DO, and no symbol 
exists f o r  the word LOOP. To program 
this flowchart, you either have to 
cheat or change the flowchart. An 
example of cheating is in Screen 12. 
This implementation of NEW is by Bill 
Ragsdale and works fine. The tricks 
are the words inside square brackets 
on lines 6 and 8.  These are manipu- 
lating the stack at compile-time, 
modifying the compiled branch struc- 
tures. Such tricks reduce readabil- 
ity and modifiability, increase 
complexity, are neither "standard" 
nor transportable to non-FIG 
~ystems, and are not necessary. 

Let's try modifying the flow- 
chart to make it structured. 
Repeating "print line" under the 2 
top decision boxes makes this 
proper. A different kind of flow- 
chart prevents this kind of error 
and is ideally suited to FORTH. It 
is called D-charts and was described 
in FORTH DIMENSIONS, Vol. 1, No. 3.  
Not only is a D-chart inherently 
structured, but also there 16 a 
one-to-one correspondence between 
the chart symbols and FORTH words. 
In the D-chart of N E W ,  the correspon- 
dence between symbols and words is 
as follows: 

+-- Do 

1 LOOP 

Y THEN 

Line #=O to 15 
1 

prin't , line Y 
I 

enter new line? 6 
read line 

A null? 

print line print line replace old 
line with I new one 

We will certainly want to use as 
much of the existing editor as we 
can to reduce our work. The line 
Replace and Insert commands are good 
candidates: 

R line# - 
Replace line with text from 
PAD. 

I line# - 
Insert the text from PAD at 
line line#, old line line# 
and subsequent lines are 
moved down. Line 15 is lost. 



We can use FORTH as a Program 
Design Language (PDL) by: 

. L I NEII 

1) starting with the top word 
(e.g., N E W  o r  UNDER), 

2 )  making up names for lower 
words (i.e., forward 
references), 

3 )  and using the postfix order 
and FORTH control structures 
but not worrying about cor- 
rect stack manipulation. 

Later the result can be finished 
by defining all the words used, 
supplying necessary stack manipula- 
tion operators, and typing them in 
and debugging each in bottom-up 
order. 

From the previous D-chart we 
could write the following 
pseudo-definition for NEW: 

: NEW 16 0 
DO 

CR .LINE# 
ENTER? IF 

ENTER NULL? IF 
.LINE ELSE 

(EDITOR'S) R THEN 
ELSE 

.LINE THEN 
LOOP 

* 

This incomplete definition does 
not take care of passing data on the 
stack or switching vocabularies. 
Look at the other command UNDER. 
The only change needed to the above 
code is t o  use the EDITOR'S I 
instead of R. Because the two 
definitions are so similar, we will 
want to share some of the common 
parts. 

To finish the definition of N E W ,  
let's consider each undefined word. 

needs to print the current l i n e  
number right justified in 7 
columns followed by a space. 
But should the line# be passed 
as a stack argument? The fol- 
lowing definition sets it from 
the stack: 

; .LINE// ( line# - ) 3 .R 
SPACE ; 

The FORTH word I could be used 
before the reference to .LINE# 
in NEW'S definition to supply 
the DO-LOOP index (which is the 
current line number). But what 
about using I inside .LINEll's 
definition instead? Unf or- 
tunately it's not the same. In 
fig-FORTH DO keeps its indices 
on the return stack, so I doesn't 
return the index in another 
definition even though it was 
called from a DO-LOOP body. 
Another word which does that is 
called I I (pronounced I prime). 
Then .LINE# could be written: 

: .LINE# ( - I' 3 .R 
SPACE ; 

A high level definition for I' 
is : 

: I' 
FORTH R> R> R ROT ROT >R >R ; 

(A CODE definition would be 
preferred.) 

Considering the inefficiency of 
I' and readability, let's pass 
the line number on the stack. 

The next choice is should we use 
a separate definition for .LINE# 
(as above) or copy the contents 
of its definition into NEW. Exe- 
cution speed would be indistin- 
guishable. Using the name .LINE# 
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