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Busy, busy, busy. That's what its been for the last 
couple of months. Here are some of the things that have 
been happening. 

1. 

2. 

3. 

4. 

=HISTORICAL PERSPECTIVE = 

FORTH was created by Mr. Charles H. Moore in 5. 
1969 at the National Radio Astronomy Observatory, 
Charlottesville, VA. It was created out of dissatisfaction 
with available programming tools, especially for ob- 
servatory automation. 

Mr. Moore and several associates formed FORTH, 
Inc. in 1973 for the purpose of licensing and support Of 

We've reorganized the order processing for the 
mail order items listed on the last page. The volume 
has increased so much this year that we had gotten 
several months behind. Now, its all being handled 
at one location and we even have a phone number 
for checking on your orders (41 5) 962-8653. If you 
have technical questions DO NOT CALL, write to 
the box number so that your request can be routed 
to the most helpful person 

We can now take VISA and Master Charge orders 
by mail and by phone, (41 5) 962-8653 The charge 
on your monthly statement will be listed as "Mt. 
View Press". This was done because FIG isn't set 
up to handle charges. We still aren't ready to handle 
purchase orders or delayed billings. 

The August issue of Byte magazine has put FORTH 
ON THE MAP. We are receiving 50-60 orders and 
requests for information a day. We have a supply of 
the issue and can furnish them to you (see the Mail 
Order form on the last page). 

This Issue of FORTH DIMENSIONS has 60 pages 
and includes all the CASES that were submitted. 
Don't get your hopes up for more FD's this long. 
Next month we go back to our regular size. Congrat- 
ulations to all entrants! 

Two events are coming up soon. The FORML Ad- 
vanced Conference will be held November 26-28, 
1980 at Asilomar Conference Grounds, CA. The 
National FORTH Interest Group Convention will be 
held on November 29, 1980 at San Mateo, CA. See 
Page 94 for more information and to register. 

the FORTH Operating System and Programming Lang 
uage, and to supply application programming to meet 
customers' unique requirements. 

My thanks to the Judges and Editorial Review Board 
for all the help they have given me on this BIG issue. 
Without their assistance, much of it done late at night, 

The forth Interest Group is centered in Northern 
California; although our membership of 1100 is world- 
wide. It was formed in 1978 by FORTH programmers to 
enccurage use of the language by the interchange Of 
ideas through seminars and publications. 

you wouldn't be reading this issue for months to come. 
Many thanks! 

Roy Martens 
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=CASE CONTEST CLOSES= 

T h i s  issue of FORTH DIMENSIONS is 
another  s p e c i a l  i s s u e ,  c h i e f l y  devoted 
to F I G ' S  CASE Statement  Contest .  The 
c o n t e s t ,  arinounced i n  FD I/5, Jan./Feb. 
1980, Drought  e n t r i e s  f rom s i x t e e n  
m d i v i d u a l s  and teams, showing a high 
l e v e l  of i n t e r e s t  and a c t i v i t y  m n g  
the membership. 

A l l  t h e  e n t r i e s  are FuDlished here .  
They shm imaginat ive th inking  and hard 
w r k ,  and i l l u s t r a t e  the many d i f f e r e n t  
ways t h a t  FORTH a l l o w s  t h e  u s e r  t o  
implement a s i n g l e  c o x e p t .  Although 
no  one  e n t r y  seemed to  g e t  i t  a l l  
t o g e t h e r ,  many s h o w  some v e r y  good 
work. 

Our  panel of Judges d i d  n o t  settle 
on a s i n g l e  winner, but  i n s t e a d  have 
decided t h a t  t h e  p r i z e  w i l l  be shared 
ammg three e n t r i e s .  T h e s e  are  D r .  
Charles E. Eaker, S teve  Munson, and t h e  
team o f  Karl Bochert and Dave Lion .  

Each of t h e s e  winners w i l l  r e c e i v e  a 
$50 p r i z e  and a one y e a r  s u b s c r i p t i o n  
to Infoworld.  The high i n t e r e s t  i n  the 
c o n t e s t  has  j u s t i f i e d  increas ing  t h e  
o v e r a l l  p r i z e  from t h e  $100 announced 
( inc luding  $50 c o n t r i b u t e d  by FORTH, 
I n c . )  t o  $ 1 5 0 .  I n f o w o r l d  k i n d l y  
donated t h e  s u b s c r i p t i o n s .  

Eaker's e n t r y  is p a r t i c u l a r l y  w e l l  
organized,  and has a clear, readable 
writeup. He implemented a keyed CASE 
s ta tement ,  and uses non-obvious words. 
( S e e  below f o r  t h e  d i f f e r e n c e  between 
positional and keyed CASE s ta tements . )  

Munson p u t  so much thought i n t o  t h e  
contes t  t h a t  h e  i n c l u d e d  severa l  
v e r s i o n s ,  d i f f e r i n g  i n  t h e  type of data 
that keys t h e  CASE s ta tement ,  and i n  
keyed  v e r s u s  p o s i t i o n a l  o r d e r i n g  of 
cases. 

Bochert  and Lion s u h i t t e d  a mat 
p o s i t i o n a l  e n t r y .  I t  i n c l u d e s  t h e  
a b i l i t y  to alter t h e  binding of cases 
to  case bodies a f t e r  compile time. 

The judging was based on a v a r i e t y  
of f a c t o r s  : 

1. 

2. 

3. 

4.  

5. 

t h e  a p p r o a c h  t a k e n ,  i n c l u d i n g  
degree of g e n e r a l i t y :  

t h e  s u c c e s s  and e f f i c i e n c y  of 
t h e  i m p l e m e n t a t i o n ,  e.c3., a 
minimum of c o m p u t a t i o n  a n d  
d i c t i o n a r y  u s e  should be l e f t  to 
execut ion time; 

MIR'IH-like s t y l e ,  Fncludinq good 
d o c u m e n t a t i o n  o n  t h e  s c r e e n s ;  

o v e r a l l  p r o s e  d e s c r i p t i o n ,  
together with a n  e v a l u a t i o n  of 
the advantages and l i m i t a t i o n s  
o f  t h e  approach or implementa- 
t i o n ;  

adequacy  and c l a r i t y  of exam- 
ples. 

Hawever, t h e  judging d i d  not  involve 
loading and t e s t i n g  t h e  e n t r i e s  on a 
running FORTH system. 

The judges f e l t  that  mst e n t r a n t s  
were not g e t t i n g  close enough to what 
is possible i n  FORTH. They seemed to 
t h i n k  d o n g  narrow lines. A g e n e r a l  
CASE implementation should be e f f i c i e n t  
both f o r  t h e  positional case (where t h e  
v a l u e s  tested are restricted to  t h e  
first N i n t e g e r s ,  for example, similar 
to FDRTRA"s canputed m a ) ,  and f o r  
t h e  g e n e r a l  "keyed" case, where a 
value,  not n e c e s s a r i l y  a n  i n t e g e r ,  is 
tested against a sequence of e x p l i c i t  
values .  Very few peaple tried to s o l v e  
both.  

T h i s  collection of contest entries 
make t h i s  issue of FD a n  e x c e l l e n t  
source for t h e  c o m p a r a t i v e  s t u d y  o f  
implementation techniques.  Interested 
FORTH s t u d e n t s  should read each e n t r y  
to  p i c k  up  h e l p f u l  t e c h n i q u e s  and  
evaluate style.  (Caution: Any e n t r y  
may also show poor t echniques  ard weak 
s t y l e . )  

c o n t r i b u t o r s .  
F o r t h  D i m e n s i o n s  welcomes more 
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JUST IN CASE 

D r .  Charles E. Eaker 

Even though FDRTH provides a v a r i e t y  
of program control s t r u c t u r e s ,  a CASE 
s t r u c t u r e  t y p i c a l l y  has not  been one of 
them. There is no p a r t i c u l a r  reason 
for t h i s  s ince ,  as we s h a l l  soon see, 
i t  is n o t  d i f f i c u l t  t o  i m p l e m e n t  
one. 

There are two d i f f e r e n t  approaches 
one can  take  to  implementing a CASE 
s t ruc tu re :  vectored jumps and nested 
IF...ELSE...THEN s t r u c t u r e s .  Vectored 
jumps p r o v i d e  t h e  g r e a t e s t  speed a t  
run-time but produce enormous compiling 
amnplications. So, takiny the pa th  of 
least r e s i s t ance ,  here is a proposal 
for implementing a CASE s t r u c t u r e  'for 
FDR"H which is r e a l l y  j u s t  a s u b s t i t u t e  
for nested I F  s t ruc tu res .  But, even 
t h o u g h  t h e  proposal is l o g i c a l l y  
r e d u n d a n t ,  there  a re  a number o f  
practical bene f i t s  which make it worthy 
of considerat ion.  

To help this discuss ion ,  consider a 
word which might appear i n  an assembler 
vocabu la ry  w i t h  a g l o s s a r y  e n t r y  as 
follows: 

GEN operand, m e ,  mode selector -- 
Used by t h e  ASSEMBLER v o c a b u l a r y  

to genera te  opcodes. 'Mode selector' 
is the  v a l u e  which i n d i c a t e s  which 
a d d r e s s i n g  mode has  been s p e c i f i e d .  
'Opcode' is t h e  v a l u e  placed on t h e  
stack by the preceding mAemonic, and 
'operand' is the  value to be used as 
the argument of the o w e .  

Here i s  o n e  way of c o d i n g  GEN. 

: Q N  O O V E R =  
IF m P  IMMEDIAm 
ELSE 10 CNER = 

IF DROP DIRECT 
ELSE 20 CNER = 

IF  DROP INDEXED 
ELSE 30 W E R  = 

IF DROP E)(TENDED 
ELSE DROP MODE-EMR 
ENDIF 

ENDIF 
ENDIF 

ENDIF RESET ; 

c;EN is defined to expect a 16-bit 
number on top of the stack. For each 
IF,  this number, the "select value,"  is 
copied and tested against a cons tan t ,  
the "case value." I f  t he  select value 
equals  the case value the appropriate 
code is executed. I f  a l l  tests f a i l ,  
m - E W R  is executed. Notice t h a t  
GEN m e t i c u l o u s l y  keeps  t h e  s t a c k  
clean. 

Depend ing  o n  t h e  se lec t  v a l u e ,  
sane a c t i o n  is performed on the apcode 
and opera&, and (;EN remOves t h e m  fron 
the stack. Consequently, before each 
test, CEN must copy (OVER) the select 
value,  and i f  the  test is successfu l ,  
t h e  select value must be dropped from 
t h e  stack to  expose  t h e  data v a l u e s  
prior to the appropriate rou t ine  being 
called. 

But wouldn't you rather code this 
thing this way? 

:GEN CASE 
ow m I A T E  EMX)F 

10 OF DIRECT ENIBF 
20oF INDEXED ENDOF 
30 OF EXENJXD EUDOF 
MXIE-EIWIR 

m E  RESET ; 

It is c e r t a i n l y  easier to see what 
this r o u t i n e  is doing, so carvnents are 
n o t  as n e c e s s a r y ,  and changes  and 
repairs are far easier to do. Here are 
the required colon d e f i n i t i o n s  of CASE, 
OF, m, and ENDCASE. 
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I t  so  h a p p e n s  t h a t  w i t h  t h e s e  
2ef i n i t i o n s  b o t h  v e r s i o n s  o f  G E N  
: a m p i l e  t h e  i d e n t i c a l  c o d e  i n t o  
:ne d i c t i o n a r y .  Le t ' s  l o o k  a t  t h e  
-xmpiling d e t a i l s .  

CASE makes sure t h a t  i t  is i n  a 
mlon  d e f i n i t i o n .  Then it saves  t h e  
.:slue o f  CSP ( w h i c h  c o n t a i n s  t h e  
? s i t i o n  of t h e  s t a c k  a t  t h e  beginning 
sf t h i s  case s t r u c t u r e )  and sets CSP 
g a l  to t h e  p r e s e n t  p o s i t i o n  of the 
s tack .  The new va lue  of CSP w i l l  be 
i s e d  l a t e r  by ENDCASE t o  resolve 
farward references .  F i n a l l y ,  it throws 
i four o n t o  t h e  s t a c k  which w i l l  be 
sed f o r  checking syntax.  CASE com- 
? i les  no code i n t o  t h e  d i c t i o n a r y .  

OF f i r s t  c h e c k s  t h a t  it h a s  b e e n  
?receded e i t h e r  by CASE or an  ENDOF. 
:f the syntax is i n  o r d e r ,  t h e n  code 
:s c o m p i l e d  i n t o  t h e  d i c t i o n a r y  t o  
d u p l i c a t e  t h e  select  v a l u e  (OVER) 
md test its e q u a l i t y  to the current 
Zase v a l u e  ( = ) .  N e x t ,  code for a 
c o n d i t i o n a l  branch is compiled i n t o  the 
d i c t i o n a r y  followed by code f o r  DROP. 
Notice t h a t  a t  r u n - t i m e  t h e  DROP is 
e x e c u t e d  o n l y  i f  t h e  select v a l u e  
equals t h e  c o n s t a n t  f o r  t h i s  O F . . .  EMXIF 
pair. 

ENDOF first checks that an OF h a s  
p n e  before .  If so, then  it ampiles 
an a b s o l u t e  b r a n c h  t o  w h a t e v e r  code 
follows ENDCASE. However, t h e  address 
to  b r a n c h  t o  is n o t  y e t  known, so a 

dumny n u l l  is m p i l e d  i n t o  the address 
and its l o c a t i o n  is l e f t  on t h e  s t a c k  
so ENDCASE w i l l  knm where to s t i c k  the 
a d d r e s s  once it is knm. B u t  t h e r e  is 
a l r e a d y  an  address on t h e  s t a c k  l u s t  
under the one which ENDOF l u s t  plshed.  
T h i s  address  was l e f t  by OF and i t  
p o i n t s  to an address t h a t  s h o u l ( 1  hold 3 
b r a n c h  a d d r e s s  t o  t h e  c o d e  w h i c h  
follows t h e  code generated by L W F .  
So, ENDOF swaps t h e  addresses a d  cal ls  
ENDIF t o  r e s o l v e  t h e  a d d r e s s  a t  t h e  
a d d r e s s  l e f t  by OF. F i n a l l y ,  ENDOF 
l e a v e s  a f o u r  on the  stack for syntax 
checking. 

E N D C A S E  m a k e s  sure  i t  h a s  b e e n  
p r e c e d e d  by e i t h e r  a CASE or  ENDOF. 
Otherwise an error message 1s i s s u e d  
and c a n p i l a t i o n  is aborted. C o d e  f o r  
a DROP is canpi led  i n t o  t h e  d i c t i o n a r y ,  
t h e n  a l l  t h e  u n r e s o l v e d  f o r w a r d  
b r a n c h e s  l e f t  by e a c h  ENDOF a r e  
r e s o l v e d .  S i n c e  t h e r e  may be any 
number o f  them, including none, ENDCASE 
c h e c k s  t h e  c u r r e n t  s t a c k  p o s i t i o n  
a g a i n s t  what  it was when CASE was 
e x e c u t e d ,  and  p e r f o r m s  a f i x u p  by 
c a l l i n g  ENDIF u n t i l  t h e  s t a c k  n o  longer  
c o n t a i n s  addresses l e f t  by p r e v i o u s  
ENDOF'S. Notice t h a t  a l l  of t h e s e  
branches are resolved to p i n t  to t h e  
code a f t e r  t h e  DROP g e n e r a t e d  by 
ENDCASE. I n  t h e  case of GEN t h i s  is 
RESET. 

I t  d o e s n ' t  t a k e  l o n g  t o  n o t i c e  
that OF g e n e r a t e s  a n  e n o m s  a m u n t  of  
code ( 1 0  b y t e s ) .  T h i s  is a c lass ic  
example of a s i t u a t i o n  t h a t  cries cut 
for a machine language p r i m i t i v e .  I f  a 
run-time word could be def ined ,  let's 
c a l l  i t  ( O F ) ,  t h e n  e a c h  OF w o u l d  
generate just 4 bytes two to p o i n t  to 
(OF) and two for t h e  branch address. 
What (OF) would have to do is p u l l  t h e  
top s t a c k  item ( t h e  c u r r e n t  case v a l u e )  
and test it for e q u a l i t y  w i t h  t h e  new 
top s t a c k  item ( t h e  select va lue)  I f  
t h e  test f o r  e q u a l i t y  is t r u e  then  t h e  
n e x t  i t e m  o n  t h e  s t a c k  t h e  select  
v a l u e  is also popped and e x e c u t i o n  
m t i n u e s  after t h e  (OF) I f  t h e  test 
is false execut ion  branches using t h e  
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branch va lue  following t h e  p o i n t e r  to 
( O F ) ,  and t h e  select va lue  is l e f t  on 
t h e  s tack .  

C O O C  1 3 2 )  A P U L  C P U L  T S X  
1 . x  B SUB o , x  A sac aaa a -  
IF XNS,INS ' B R A N C V  C f 4  .! I. B E X  I 1: * J M P  
THEN BPA!ICH 2 F A  ? J X P  

: OF 4 ??AIRS COMPILE ( C F I  HERE 3 I 5 : :!i!!ELlIr\?E 

T h e  M6800 c o d e  l i s t e d  a b o v e  i s  
s t r a i g h t f o r w a r d  e x c e p t  t h a t  is uses 
code i n  BRANCH and OBRANCH. ( O F )  
should w r k  i n  any FIG 6800 i n s t a l l a -  
t i o n  provided BRANCH and OBRAKH have 
n o t  been a l t e r e d  ( it  d o e s n '  t matter 
where t h e y  a r e  l o c a t e d ) .  Non-6800 
u s e r s  w i l l  have to roll their own, but  
the  high-level OF should make it clear 
what h a s  to be done. 

The  d i s a d v a n t a g e s  o f  t h i s  C A S E  
proposal a r e  t h a t  execut ion  is n o t  as 
f a s t  a s  a vectored implementation, and 
i n  sane v e r s i o n s  o f  FORTH, ENDOF and 
ENDIF cannot  be d i s t i n g u i s h e d .  These 
seem minor compared to t h e  advantages - 
and t h e r e  are s e v e r a l .  

F i r s t ,  a CASE s t a t e m e n t  may c o n t a i n  
any number of  OF...ENDOF pairs, and the  
c o n s t a n t s  may be arranged i n  any o r d e r  
whatever. Actua l ly  the c o n s t a n t s  need 
not be c o n s t a n t s .  Between a n  DKOF and 
t h e  n e x t  OF t h e  programer may i n s e r t  
as  much code a s  h e  or s h e  l i k e s  i n -  
c l u d i n g  code which  w i l l  compute t h e  
va lue  of the  "constant ."  CASE state- 
ments may be nes ted ;  a CASE...ECJDCASE 
pair may appear between an  OF. .  . Ep.Rx)F 
pair. Furthermore, t h e r e  need not be 
any code between CASE and ENDCASE, n o r  
must  t h e r e  be code between OF and  
ENIX)F. There m u s t  be code which pushes 
a 16-bi t  number to the s t a c k  prior to 
e a c h  OF. F i n a l l y ,  t h i s  proposal 
fo l lows  tk fig-FORTH s t y l e  of  handl ing 
c o n t r o l  s t r u c t u r e s .  

fig-FORTH GLC6SmY 

CASE --- addr n (compil ing)  

Used i n  a co lon  d e f i n i t i o n  i n  the  
form: CASE ... OF...ENDOF...ENKASE. 
Note t h a t  OF...ENDOF p a i r s  may be 
repeated a s  necessary.  

A t  compile-time C A S E  s a v e s  t h e  
c u r r e n t  va lue  o f  CSP and resets it to  
t h e  c u r r e n t  p o s i t i o n  o f  t h e  s t a c k .  
T h i s  information is used by ENDCASE to 
r e s o l v e  forward r e f e r e n c e s  l e f t  on t h e  
s t a c k  by a n y  ENDOF's  which p r e c e d e  
it. n is l e f t  f o r  s u b s e q u e n t  error 
checking. 

C A S E  h a s  n o  r u n - t i m e  e f f e c t s .  

OF -- addr n ( o a n p i l i n g )  
n l  n 2  --- n l  ( i f  n o  m a t c h )  
n l  n2 --- ( i f  t h e r e  is a match) 

Used i n  a co lon  d e f i n i t i o n  i n  t h e  
form: CASE...OF ... ENDOF...ENDCASE. 
Note t h a t  OF...ENDOF p a i r s  may be 
repeated as  necessary.  

A t  run- t ime,  OF c h e c k s  n l  and n2 
for e q u a l i t y .  I f  e q u a l ,  n l  and n2 are 
b o t h  dropped f r o m  t h e  s t a c k ,  a n d  
execut ion c o n t i n u e s  to the next  ENDOF. 
I f  n o t  equal, o n l y  n2 is dropped, and 
execut ion  jumps to whatever fo l lows  t h e  
next  ENDOF. 

A t  canpile-time, OF emplaces (OF) 
and r e s e r v e s  space f o r  an  o f f s e t  a t  
addr. addr is used by ENXX to r e s o l v e  
t h e  o f f s e t .  n i s  u s e d  f o r  error 
checking. 

DlllOF addrl n l  --- addr2 n2 ( c a n p i l i n g )  

Used i n  a colon d e f i n i t i o n  i n  t h e  
form: CASE...OF...ENDOF...ENDCASE. 
Note t h a t  OF...ENDOF pairs may be 
repeated as necessary. 

A t  run-time, EMxlF t r a n s f e r s  control 
to the code following t h e  n e x t  ENDCASE 
provided there was a match a t  the  l as t  
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OF. I f  there was not  a match a t  the 
l a s t  OF, E N m F  is t h e  loca t ion  to which 
execution w i l l  branch. 

A t  c o m p i l e - t i m e  ENDOF emplaces 
BRANCH r e s e r v i n g  a branch  o f f s e t ,  
l e a v e s  t h e  a d d r e s s  addr2  and n2 f o r  
error checking. I X D F  also reso lves  
the pending forward branch from OF by 
ca lcu la t ing  the o f f s e t  from addrl  to 
HERE and s to r ing  it a t  addr l .  

ENDCASE addrl.. .addrn n --- (compiling) 
n __- ( i f  no match) 

--- ( i f  match was found) 

Used i n  a colon d e f i n i t i o n  i n  the  
form: CASE...OF...ENDOF...ENDCASE. 
Note t h a t  OF...ENDOF pa i r s  may be 
repeated as necessary. 

A t  r u n - t i m e ,  ENDCASE d r o p s  t h e  
select value i f  it does not  equal  any 
case values.  ENDCASE then serves as  
t h e  d e s t i n a t i o n  of forward  b ranches  
from a l l  previous €"'s. 

A t  compile-time, ENDCASE compiles 
a DROP t h e n  computes  forward branch 
o f f s e t s  u n t i l  a l l  a d d r e s s e s  l e f t  by 
previous ~ F ' s  have been resolved. 
Final ly ,  the  value of  CSP saved by CASE 
is r e s t o r e d .  n is used f o r  error 
checking. 

(OF) n l  n2 --- nl ( i f  IIO match) 
nl n2 -- ( i f  there is a match) 

The run-time procedure canpiled by 
OF. See the desc r ip t ion  of the  run- 
time behavior of OF. 

Dr. Charles E. Ekker 
Department of Philosophy 
State  Ul ive r s i ty  of New York 
&wego, NY 13126 

Judges' C m e n t s  - 

This  is an exce l len t  development and 
presenta t ion  of a key case statement 
with s i n g l e  in teger  keys. The follw- 
i n g  f e a t u r e s  make i t  i m m e d i a t e l y  
usefu l  : 

1. 

2. 

3. 

The reader can easily understand 
what the  statement does and how 
to use it. There are only four 
words to l ea rn ,  t h e i r  func t ions  
are imnediately clear f r an  t h e  
example p r e s e n t e d  and t h e i r  
m s  are not confused with each 
o t h e r .  (The  ENDOF - ENDIF 
s i m i l a r i t y  w i l l  go away when the 
FIG &el drops ENDIF i n  favor  
of the  Standards Team dec is ion  
to use  THEN. ) 

One form of the  s ta tement  can be 
entered e n t i r e l y  i n  higher-level 
fiq-FORTH, and r u p  immediately 
on any FIG system. An opt iona l  
code word ( f o r  6 8 0 0 )  w i t h  
r e d e f i n i t i o n  o f  o n e  of t h e  
f o u r  h i g h e r - l e v e l  words s a v e s  
r u n - t i m e  memory a n d  t i m e .  
E i t h e r  way, the h o l e  statement 
f i t s  e a s i l y  o n  o n e  s c r e e n ,  
including canpile-time checking. 

The narrative documentation is 
zxce l len t .  The g lossary  de f i -  
n i t i o n s  are d e t a i l e d  (appro-  
priate f o r  t h i s  forum) .  Fo r  
genera l  d i s t r i b u t i o n  they could 
be c o n d e n s e d  t o  u s e r - o n l y  
information. 

This e n t r y  p re sen t s  one kind of case 
s t a t e m e n t  o u t  of s e v e r a l  t h a t  are 
desired. We hope t h a t  t h i s  canpetent 
and st ra ightforward work w i l l  serve as 
a model to f u t u r e  developnent. 

COME TO FIG CONVENTION NOVEMBER 29 
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THE : CASE 

Steve  Plunmn 

H a v i n g  g r o w n  u p  o n  a n  a n c i e n t  
vers ion  o f  FORTH Inc.  micro FORTH, I 
can appreciate the improvements ren- 
d e r e d  by f ig-FORTH's r e n a m e s  a n d  
r e d e f i n i t i o n s .  I was p a r t i c u l a r l y  
impressed by t h e  source equivalence of  
HERE NIMBER DROP which f u n c t i o n s  t h e  
same a l t h o u g h  i n  o n e  case o n e  i s  
d r o p p i n g  t h e  address o f  t h e  f i r s t  
non-numeric delimiter, and i n  the  other 
case one is droFpinq the mst s igni -  
f i c a n t  h a l f  o f  a d o u b l e  p r e c i s i o n  
number ! 

My o n e  b e e f  i s  why was : made 
IMMEDIATE? S u r e l y  nobody w a n t s  a 
header i n  t h e  middle of a colon d e f i -  
n i t i o n .  By t h e  way, as  you probably 
a l r e a d y  know, t h i s  t e n d s  t o  mask a n  
error i n  t h e  d e f i n i t i o n  of ; o n  the  
l i s t i n g  I h a v e  f o r  t h e  6502 f i g  - 
FORTH. "here is no [COMPILE] before  
t h e  [ which means compile mode is never 
terminated. I n  fact, I am not s u r e  I 
see the  p o i n t  o f  the  E proper ty  i n  yodr 
g l o s s a r y .  A l l  words o u g h t  t o  be 
designed,  a t  g r e a t  p a i n s  i f  necessary,  
so t h a t  t h e y  c a n  be c o m p i l e d .  My 
d e f i n i t i o n  of CASE d e n i e s  the E pro- 
p e r t y  o f  :, and I would be r a s h  to 
a s s u m e  n o  o n e  w o u l d  e v e r  w a n t  t o  
m p i l e  CASE. 

Please f i n d  e n c l o s e d  a l i s t i n g ,  
documentation, g l o s s a r y  e n t r i e s ,  and a 
d i s k e t t e .  The d i s k e t t e  also c o n t a i n s  
t h e  assembler used  t o  g e n e r a t e  t h e  
code, as it may be nonstandard If the  
fig-EVRTH does n o t  run on  your system 
as it does on mine, f e e l  free to edi t  
my ideas i n t o  pol i shed  fig-FORTH ( I  am 
a n o v i c e  f i g g e r )  a n d  r e - l i s t  t h e  
screens;  however I b e l i e v e  they  w i l l  
require no modif ica t ion .  

GLXIGSARY ENTRIES 

BYTECASE 

Keycase d e f i n i n g  word, used i n  t h e  
form: 

2BYTECASE cccc keyo case key 
case . . . key, case ( d g f a u l t  
case+ END-CASE. Defineg cccc as  a 
caseword k i c h  e x p e c t s  a 2-byte key 
on the s t a c k  a t  run-tlme. I f  k n t  
k e y  e q u a l s  keyo ( a  2-byte  k e y j ,  
caseO ( a  previous ly  def ined  word) 
w i l l  execute;  i f  i t  matches key , 

w i l l  e x e c u t e ,  a n d  so J n .  
T h e  # e f a u l t  case will e x e c a t e  
o n  n o  m a t c h ;  i f  n o  d e f a u l t  1 s  
s p e c i f i e d ,  Nxlp is assumed. Cases 
may be I M M E D I A T E  w o r d s ,  b u t  n o  
canpile-time execut ion  will occur 
w i t h i n  t h e  case s t r u c t u r e .  The 
s t r u c t u r e  must  be t e r m i n a t e d  by 
END-CASE. (See END-CASE, BYTE- 
CASE). 

BYTECASE 

Keycase d e f i n i n g  word, used i n  t he  
form: 

BYTECASE cccc keyo case keyl 
case . . . key, case EN%-CASE. 
D e f i h s  cccc a s  a casgword which  
e x p e c t s  a 1-byte key (most s i g n i -  
f i c a n t  b y t e  i s  i g n o r e d )  o n  t h e  
s t a c k  a t  r u n - t i m e .  I f  t h e  k e y  
equals key ( a  1-byte key), case 
( a  p r e v i o 8 s l y  d e f i n e d  word) w i l y  
execute;  i f  it equals key , case, 
w i l l  e x e c u t e ,  a n d  so b n .  T h e  
d e f a u l t  case w i l l  e x e c u t e  o n  no 
match; i f  no d e f a u l t  is s p e c i f i d ,  
NOOP is a s s u m e d .  Cases may be  
IMMEDIATE words, but  no canpiletiiw 
execut ion  w i l l  occur w i t h i n  the  case 
s t r u c t u r e .  The s t r u c t u r e  must b.- 

END-CASE, CASE). 
t e r m i n a t e d  b y  END-CASE. I C p p  J -. 
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CASE 

Case d e f i n i n g  word, used i n  t h e  
fonn: 

CASE cccc c a s e O  case . . . 
c a s e  ( d e f a i l l t  c a s e )  ENLCASE. 
D e f i r k s  cccc a s  a caseword which 
expects a 1-byte key (most signi-  
f i c a n t  byte is ignored) on the  stack 
a t  r u n - t i m e .  I f  t h e  index is 0 ,  
case ( a  previously def ined word) 
w i l l  execute;  i f  index is 1, case 
executes, and so on. NOOP case& 
must  be inser ted  f o r  unused values  
of t h e  index;  index  l i m i t  i s  65, 
535. No p r o t e c t i o n  is made f o r  
o u t - o f - r a n g e  i n d i c e s  o r  s t a c k  
underflow. CASE remains i n  compile 
mode (by c a l l i n g  : ) u n t i l  termi- 

0 

Mted by ENDXASE. ( S e e  END-CASE). 

P, c + 

Compiles a reference to the run-time 
p r o c e d u r e  o f  t h e  same name, a 
two-byte " e x i t  address",  a o n e b y t e  
case c o u n t  and  case s t ruc tu re  
i d e n t i c a l  to t h a t  of 2BYTECASE, all 
i n l i n e  wi th in  a colon d e f i n i t i o n .  
Used in the form: : cccc optional 
w o r d s  DO-2BYTECASE keyo  caseO 
key case . . . key case (de- 
f a k t  cake)  END-CASE o f i i o n a l  
w o r d s  ; . The k e y s ,  cases a n d  
run-time a c t i v i t y  are e x a c t l y  as 
d e s c r i b e d  f o r  2BYTECASE.  ( S e e  
BYTECASE, END-CASE) . 

a3-BYTECASE P, c + 

Copy g lossa ry  e n t r y  above, subst i -  
t u t i n g  BYTECASE f o r  ZBYTECASE 
everywhere. 

P, c + I -E 

s t r u c t u r e  lden t i ca l  to t h a t  of W E ,  
all i n l i n e  wi th in  a colon def in i -  
t i on .  Used i n  the  form: : cccc 
opt iona l  words ; . Ihe cases m.d 
run-t ime a c t i v i t y  a r e  e x a c t l y  a s  
d e s c r i b e d  for  CASE. (See CASE,  
END-CASE) . 

DO-STRINGCASE PI  c + 

Copy g lossary  e n t r y  for CO-2BkTE- 
CASE, s u b s t i t u t i n g  STRINGCASE for 
2 B W E A S E  everywhere. 

ENI)-CASE P 

Uliversal  caseword delimiter. I t  
h a s  no run-t ime a c t i v i t y ,  b u t  a t  
cunpile-time it  may f i l l  i n  an " e x i t  
address" ( i n l i n e  caseword ) , and/or a 
case count ( keycaseword ) , or termi- 
na te  canp i l e  d e  (CASE, i n l i n e  CASE 
f o r  CDDE d e f i n i t i o n s  1. 

SIRINCICASE 

Keycase def in ing  word, used i n  the  
form: 

0 
S T R I N G C A S E  cccc keyo case 
key  case . . . key casen (de-  
f a u i t  c a d )  E N D - C A h .  Def ines  
cccc as a caseword M i c h  expects a 
b y t e - s t r i n g  beginning  a t  HERE 1+ 
with a count of  t h e m  a t  HERE (mi- 
c a l l y  fetched by WRD) a t  run-tine. 
If t h e  s t r i n g  e q u a l s  key  ( a n y  
byte-string of 1 to 255 cfiaragters) , 
caseO ( a  previously defined word) 
w i l l  e x e c u t e ;  i f  i t  e q u a l s  key 
case e x e c u t e s ,  and so on.  TkL 
d e f a A i t  case w i l l  e x e c u t e  o n  no  
match; i f  no d e f a u l t  is spec i f i ed ,  
NOOP i s  a s s u m e d .  Cases may be 
IMMEDIATE words, but  K) cunpile-time 
execut ion w i l l  occur wi th in  the case 
s t ruc tu re .  The s t r u c t u r e  must be 
t e r m i n a t e d  by END-CASE. (See 
ENDCAsE). 

Canpiles a re ference  to the run-time 
procedure o f  t h e  same name, a 
two-byte " e x i t  address",  and a case 
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Explanation o f  Screens  by IJumber 

100-102: To enable  t h e  loading of  a 
screen ,  d e l e t e  the l c f t m x t  paren- 
thesis. For a l l  s c r e e n s  above 108, 
109 mus t  be loaded. Some s c r e e n s  
load o t h e r s  t h a t  they  require, hence 
loading  all s c r e e n s  w i l l  cause some 
to be loaded twice. I f  i t  is n o t  
desired to load a l l  the examples, 
edit DECIMAL ; S  on t h e  same l i n e  
o f  a n y  s c r e e n  i n  w h i c h  t h e  word 
( E X A M P L E )  a p p e a r s  o n  a l i n e  b y  
i t s e l f .  

- 103: END-CASE is an example o f  a 
t e r m i n a t o r  (or a leader ,  or a n y  
s t r u c t u r e )  t h a t  is common to a l l  
members of some g r o u p  ( i n  t h i s  
ins tance  , casewords). The s t r u c t u r e  
can be i d e n t i c a l  f o r  a l l  members of 
t h e  group o n l y  because i t  behaves 
s l i g h t l y  d i f f e r e n t l y  to e a c h  o f  
them. E N P C A S E  accomplishes t h i s  by 
fol lowing a b i n a r y  tree. A t  each 
node a flag v a r i a b l e  is tested and 
code c m o n  to the  branch taken is 
executed. All members of t h e  group 
(each caseword) must set or reset 
t h e  f l a g  v a r i a b l e s  t h a t  must  be 
tested to complete the execut ion  o f  
a l l  t h e i r  compile-time code. 

E3ID-E must be e x p n d e d  f o r  each  
new class of casewords t h a t  use it 
as a c a m o n  compile-time termina- 
tor. lhis is done by c r e a t i n g  a new 
f l a g  v a r i a b l e  t h a t  is 1 o n l y  for 
members of t h e  new c l a s s .  T h e  
affected casewords are then  amended 
to set or reset t h i s  v a r i a b l e  ( a t  
compile-time) d e p e n d i n g  o n  t h e i r  
membership i n  the class, and the new 
variable is tested i n  ENDCASE. So 
f a r ,  I h a v e  i n c l u d e d  o n l y  two 
classes: t h e  unique, indexed CASE, 
a n d  t h e  k e y c a s e w o r d s .  E a c h  i s  
f u r t h e r  sub-divided i n t o  d e f i n i n g  
mrd and i n l i n e  forms. Note that 

can serve as a f l a g  f o r  t h i s  
d i s t i n c t i o n ,  providing that the case 
d e f i n i n g  wrd executes  o u t s i d e  of a 
c o l o n  d e f i n i t i o n  , and t h e  i n f i n e  
form does n o t .  Instead of using a 
b inary  tree (nes ted  I F  tests) w i t h  a 
new f l a g  v a r i a b l e  required for each 
branch , cons ider  using a caseword 
i n s i d e  END-CASE, i t se l f ,  to  dccun- 
p l i s h  an n-way branch based on tkic 
value o f  a single v a r i a b l e !  

- 105: CASE is t h e  sm,plest form of 
n-way branch. I t  canplles a s t r i n g  
of consecut ive  codefield xldresscs 
(CFA's) e x a c t l y  l i k e  the  p a r a ~ ~ t ? ? ~  
f i e l d  of a co lon  d e f i n i t i o n .  Tlie : 
on l i n e  3 creates t h e  h e a d e r  and 
sets canpile mde, END-CASE termi- 
n a t e s  compile mode. Whereas t h e  
CFA's i n  a co lon  d e f i n i t i o n  execute  
s e q u e n t i a l l y ,  o n l y  o n e  CFA w i l l  
execute  each time a CASE is called. 
I t  e x p e c t s  an irdex on the  run-trme 
s t a c k ;  if i t  is 0 t h e  f i r s t  CFA 
e x e c u t e s ,  i f  i s  1 t h e  second CFA 
e x e c u t e s ,  and s) on. No p r o t e c t i o n  
is male f o r  out-of-range ind ices .  
C r e d i t  f o r  t h e  basic form of CASE 
g o e s  to J. B. Weems, also o f  Hughes 
Aircraft, F u l l e r t o n .  

106-107: Each casemrd is presented  
in three forms: a ;CODE d e f i n i n g  
word, a < B U D  DOES> d e f i n i n g  word, 
and an  i n l i n e  vers ion .  Tne i n l i n e  
v e r s i o n  is p e r h a p s  c l o s e s t  t o  
o r d i n a r y  usage, t h e  <BUILDS DOES> 
d e f i n i n g  casewords a r e  m a c h i n e  
independent and easiest to modify, 
a n d  t h e  ;CODE d e f i n i n g  caseworas 
are, i n  a l l  cases, t h e  f a s t e s t .  
This is because they take advantage 
of the available system w i n t e r  W 
(which is set by NEXT) i n  order to 
i d e x  i n t o  the parameter f ie ld  of 
t h e  case s t r u c t u r e ;  w h e r e a s  ths 
i n l i n e  casewords must m v e  IP kl*xd 
the case s t r u c t u r e  a f t e r  u s i r q  It to 



select a case. Note that t h e  i n l i n e  
casewords are n o t  d e f i n i n g  wods, 
and so do n o t  require an  a u x i l i a r y  
name f o r  t h e  case s t r u c t u r e .  

The method of p u t t i n g  t h e  CFA to be 
e x e c u t e d  i n t o  W a n d  j u m p i n g  t o  
the l a s t  ha l f  o f  NEXT (which f e t c h e s  
t h e  code address  and p u t s  it i n t o  
the program counter), is based on 
t h e  word EXECUTE a s  a model. The 
"NEXT 6 + JP1P" used here is source 
t r u n c a t i o n  for space purposes. I t  
assumes t h a t  no i n s e r t i o n s  are made 
i n  the b e g i M i n g  of NEXT (an inser-  
t i o n  i n  NEXT might be f o r g i v a b l e  i f  
short and forbidden to execute  a t  
r u n - t i m e ,  or  i f  t u r n e d  on  momen- 
t a r i l y  by a n  E X E V A R ) .  I n  s u c h  a 
case, t h e  s a f e  t h i n g  ( a n d  i n  a n y  
case, t h e  f a s t  t h i n g )  to do is to 
copy t h e  code f o r  the l a s t  h a l f  of 
NEXT (however  i t  a p p e a r s  o n  y o u r  
m a c h i n e ) ,  r a t h e r  t h a n  jumping to 
it. 

- 108: A c u r i o u s  hybrid of high-level  
i n s i d e  a CODE d e f i n i t i o n .  IX)-CASE 
is r e a l l y  a macro that compiles code 
s i m i l a r  to t h a t  e x e c u t e d  by t h e  
i n l i n e  v e r s i o n .  Note that i f  the 
s t a c k  i s  0 ,  and  DO-CASE e x e c u t e s  
one of t h e  cases, execut ion  w i l l  n o t  
r e t u r n  to 3TEST, b u t  to  t h e  word 
c a l l i n g  3TEST ( tha t  is, the HPUSH 
JMP w i l l  n o t  e x e c u t e ) .  There is no 
danger o f  name confusion because the 
two DO-CASE 'S  a r e  i n  s epa ra t e  
vocabular ies .  

109-110: A k e y c a s e  is so called 
because it  r e q u i r e s  a key associated 
with e a c h  @A i n  t h e  case s t r u c t u r e .  
A k e y  of t h e  same t y p e  m u s t  be 
supplied a t  run-time. I f  a matches 
a key i n  the caseword, the associ- 
ated CFA w i l l  be executed. Ulless a 
match is guaranteed,  a d e f a u l t  CFA 
is r e q u i r e d  which is executed on no 

match. Ihe d e f a u l t  may be a NOOP, a 
pop of  t h e  parameter stack, or even 
a l i n k  to a n o t h e r  caseword. The 
d e f a u l t  case is o p t i o n a l ,  i f  none is 
s p e c i f i e d ,  ,CFA c a n p i l e s  a r e f e r e n c e  
to NOOP, automat ica l ly .  

The s t r u c t u r e  of a keycasewxd is a s  
fo l lows  : 

CFAo C FA1 
KEYdlefaul t 

COUNT KEYo 

. . .  KEY, CFA, CFA 

Where count  is t h e  number o f  cases 
( d e f a u l t  e x c l u d e d ) ,  and  CFA is t h e  
CFA t h a t  w i l l  be e x e c u t e 8  i f  t h e  
run-time key matches KEYo. The count 
is n o t  suppl ied  by t h e  programmer; it 
is determined a u t o m a t i c a l l y  by ,KEYCASE 
by count ing the  number o f  cases till 
END-CASE a t  compile-time. The HERE 0 
C,  on l i n e  13 r e s e r v e s  space f o r  the 
count ,  and it is f i l l e d  i n  by END-CASE. 
The 1+ a f t e r  t h e  BEGIN on l i n e  14 is 
i n c r e m e n t i n g  t h e  case c o u n t  o n  t h e  
s t a c k .  The compiled c o u n t  w i l l  be 
picked up a t  run-time to becm a Do 
LDOP i n d e x .  When t h e  i n d e x  r u n s  to  
0 ,  i t  i n d i c a t e s  t h a t  t h e  l i s t  o f  
cases is e x h a u s t e d ,  and  t h e  d e f u a l t  
address is to be followed. 

J u s t  mder t h i s  count ,  o n  t h e  s t a c k ,  
is a flag that i n d i c a t e s  whether t h e  
prcgramner h a s  not suppl ied  a d e f a u l t  
case. I t  starts a t  0 on l i n e  13, may 
be changed to 1 by l i n e  4 ,  and is 
tested on l i n e  11. 

A l l  o f  the keycasewords, as  w r i t t e n ,  
reserve o n l y  one byte f o r  the count of 
t h e  number of cases. Hence, o n e  is 
limited to 255 cases per case s t r u c t u r e  
( 0  is n o t  allowed, either). However, 
keys need n o t  be consecut ive  or ordered 
i n  any fash ion ,  as are the i n d i c e s  for 
CASE. Keys may be 1, 2,  or n b y t e s  
d e p e n d i n g  o n  t h e  k i n d  o f  caseword; 
CFA's are 2 bytes. 
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I n  a d d i t i o n ,  i n l i n e  casewords 
compile a 2-byte a d d r e s s  i n  f r o n t  o f  
t h e  c o u n t .  T h i s  " e x i t  a d d r e s s "  
p o i n t s  t o  t h e  f i r s t  b y t e  beyond t h e  
e n d  o f  t h e  case s t r u c t u r e .  T h i s  
address is p u t  i n t o  I P  so t h a t  exe-  
c u t i o n  may resume a f t e r  a case h a s  
executed. Case d e f i n i n g  words do n o t  
need t h i s  because IP a l r e a d y  p o i n t s  
c o r r e c t l y ;  W is used to  scan the case 
s t r u c t u r e .  

The  1 = I F  o n  l i n e s  1 a n d  9 i s  
t e s t i n g  f o r  NULL ( a l i a s  X ) .  NULL 
cannot perform its u s u a l  func t ion  of 
r e s e t t i n g  IN, i n c r e m e n t n g  BLK, and 
t e rmina t ing  t h e  loading of a screen .  
The reason is t h a t  ,CFA uses ' CFA , 
which is capable of compiling a r e f e r -  
ence to even an IMMEDIATE word. This  
h a s  t h e  a d v a n t a g e  t h a t  a n  IMMEDIATE 
word can be called as a case, but  no 
compile-time execut ion is permitted i n  
the middle o f  a case s t r u c t u r e .  Lines  
1 and 9 p r f o n n  p a r t  of t h e  d e f i n i t i o n  
of NUU i f  one is detected. Not t h a t  
t h e  tes t  assumes  8080 b y t e  order; 
o n  some m a c h i n e s ,  t h e  test  f o r  NULL 
w o u l d  be 0100 = I F .  I f ,  o n  y o u r  
system, a block e q u a l s  a screen ,  a l l  
t h e  t e s t i n g  f o r  NULL may be deleted. 

,KEYCASE is designed so t h a t  one  or 
more keys,  CFA's,  d e f a u l t ,  or fND-CASE 
may be on any g i v e n  l i n e .  A key need 
n o t  e v e n  be o n  t h e  same l i n e  as  t h e  
associated CFA. Do not s k i p  l i n e s  i n  
the middle of a case d e f i n i t i o n .  Keys 
and CFA's must a l t e r n a t e ,  t h e  except ion  
is t h e  d e f a u l t  CFA which has  no key. 

,XKEY on l i n e  7, is a d u i y  which is 
called by ,KEYCASE where it r e s e r v e s  2 
b y t e s  w h i c h  w i l l  be f i l l e d  i n  a t  
canpile-time when a p a r t i c u l a r  casewrd 
executes  ( l i n e s  8 and 9 on screen 111, 
for example). The CONSTANT ,XKEY-ADDR 
defined on l i n e  6 is set to p o i n t  to 
the twu bytes reserved i n  ,KEYCASE so 

t h a t  a r e f e r e n c e  to a ,KEY a p p r o p r i a t e  
to a g iven  keycaseword may be stored 
t h e r e  ( b y  !KEY , f o r  example). A mre 
e l e g a n t  s o l u t i o n ,  beyond t h e  scope o f  
t h i s  document, would be to  make ,XKEY 
an EXEVAR , a v a r i a b l e  whose value is 
assumed to be a CFA, and w h i c h  is 
executed r a t h e r  than  fe tched .  ! 1 K E Y  , 
!2KEY , etc., would then be osed to set 
t h e  EXEVAR to ' , l K E Y  CFA or ' ,2KEY 
CFA. 

NOWSAVE a n d  R E C O V E R  a r e  n e e d e d  
because by the  time END-CASE is encoun- 
t e r e d ,  o n e  h a s  t y p i c a l l y  a l r e a d y  
compiled t h e  d e f a u l t  case a s  a k e y  
i n s t e a d  of a CFA. T h i s  is because it 
b r e a k s  t h e  p a t t e r n  of K E Y  CFA , K E Y  
CFA. And i n  a n y  case, i n  order to  
recognize END-CASE, we must advance t h e  
i n p u t  p o i n t e r  beyond i t ,  and it is  
c o n v e n i e n t  t o  r e s t o r e  i t  so t h a t  
END-CASE can execute  and perform its 
compi le - t ime a c t i v i t y .  RECOVER i s ,  
t h e n ,  a way t o  un-compile  and un- 
i n t e r p r e t  what has  been done. 

T h e  e n d l e s s  l o o p  o f  l i n e  14 i s  
terminated by t h e  R> DROP on l i n e  10 
when END-CASE is e n c o u n t e r e d .  T h i s  
assumes that ,KEYCASE w i i l  always ca l l  
,CFA d i r e c t l y .  

- 111: Line 10: B Y T E A S E  is a typical 
8080 ;CODE d e f i n i n g  word. "HEADER 
! l K E Y  , KEYCASE" is t h e  compile-time 
a c t i v i t y ,  and the  mcro RUN-BYTECASE 
compiles t n e  r u n - t i m e  code. T h e  
run-time code fiust  l e a v e  VJ poin t ing  a t  
a case CFA or t h e  d e f a u l t  i F A ,  and then  
execute  t h a t  CFA. 

Warning: i f  y o u r  ASSEMBLER does 
not s p e c i f i c a l l y  d e f i n e  SEGRJ as HERE 
(non-IMMEDIATE) , t k r i  you w i l l  f a l l  
through t h e  ASSEMBUS intG FOR?H a d  
find : BEGIN HER2 ; L,MEL)IAI'E. %la  
v e r s i o n  w i l l  n o t  work i n  macros, 
because you wapt to crxnpile a r e f e r e n c e  
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to BEGIN t h a t  w i l l  e x e c u t e  when t h e  
mcro executes .  

Note h o w  s imply each key is paired 
41th t h e  word to execute  upon matching 
t h e  key ( 3 2  TWO, f o r  e x a m p l e ) .  The 
only punctua t ion  needed is spaces (the 
number of s p a c e s  is n o t  i m p o r t a n t ) .  

- 112:  I t  is i n t e r e s t i n g  t h a t  STEST does 
not behave e x a c t l y  l i k e  4TEST. They 
a r e  d e s i g n e d  so t h a t  p r e s s i n g  t h e  
t e r m i n a l  key  " 0 "  selects ; S  to  be 
s x e c u t e d .  Because <BUILDS DOES> is 
high-level ,  it h a s  an  e x t r a  l e v e l  on 
the  r e t u r n  s t a c k ;  hence,  t h e  e n d l e s s  
loop o n  l i n e  1 3  d o e s  n o t  e x i t ,  b u t  
screen 111 r e t u r n s  to the te rmina l  w i t h  
"OK" . 
C a l l i n g  t h e  c o l o n  d e f i n i t i o n  " R >  R> 
DROP DROP" f rom 1 1 2  would have t h e  
same e f f e c t  as c a l l i n g  the code ; S  from 
111. 

113: Note t h a t  t h e  i n l i n e  code is 6 
i n s t r u c t i o n s  longer  than the  run-time 
code  o f  t h e  d e f i n i n g  word. These  
i n s t r u c t i o n s  p i c k  up the " e x i t  address" 
which was g iven  space a t  canpile time 
by t h e  " H E R E  0 , " o n  l i n e  7 ,  a n d  
f i l l e d  i n  by END-CASE. 

- 114 :  Same i d e a  as 111, but  a t w b y t e  
key is expected on the s tack .  The low 
byte is i n  L and high  byte is i n  H. 
Compare t h e  "," o n  l i n e  12 w i t h  t h e  
"C," of 111 l i n e  8. 

115-117: Self-explanatory.  

- 118: S t r i n g c a s e  u s e s  v a r i a b l e l e n g t h  
keys (up to 255 bytes). A t  run-time it 
e x p e c t s  bytes beginning a t  HERE 1+ w i t h  
a count of t h e m  a t  HERE. It w i l l  match 
this s t r i n g  a g a i n s t  its keys,  executing 
the associated CFA i f  a match occurs. 
"bere is m r e s t r i c t i o n  that the bytes 
must be p r i n t a b l e  ASCII, but you may 

f i n d  i t  hard to edit anything else i n t o  
a screen .  Source numbers may be used 
as keys,  but  they w i l l  be treated as 
c h a r a c t e r  s t r i n g s ;  t h e  run-time is also 
a b y t e  s t r i n g ,  i t  is  not n o r m a l l y  
p l a c e d  on t h e  s t ack  e v e n  i f  i t  i s  a 
number. 

The r u n - t i m e  code h a s  t w o  loops. 
The o u t e r  o n e  is c o u n t i n g  down t h e  
n u m k r  of cases; t h e  inner  one  has  an 
index equal  to t h e  byte-count of a key 
p l u s  one ( t h e  count ,  i tself, is cun- 
p a r e d ) .  Saved on t h e  s t a c k  is I P  and 
t h e  address of  t h e  n e x t  key i n  t h e  case 
s t r u c t u r e  (computed from W p l u s  t h e  
byte-count p l u s  3 )  

119: One a p p l i c a t i o n  of STRINCICASE is 
as a canpac t  language translator. The 
s t r i n g  key is t h e  input  word, and t h e  
word executed by t h e  associated CFA is 
the t r a n s l a t i o n .  Such a n  a s s o c i a t i o n  
is f a s t e r  t h a n  a c o l o n  d e f i n i t i o n  
e q u a t i n g  t h e  two, b e c a u s e  I P  i s  n o t  
saved on  the r e t u r n  s t a c k ,  or restored. 

- 

'Be cases o f  a s t r i n q c a s e  c o n s t i t u t e  
a sort o f  vocabulary,  but the structure 
is  more compact t h a n  a n  o r d i n a r y  
d i c t i o n a r y  b e c a u s e  i t  l a c k s  l i n k  
f ields,  code f ie lds ,  and terminators. 
zhe a r i t h m e t i c  that advances W f r a n  one 
case to the n e x t  is almost as  f a s t  as  
fol lowing a d i c t i o n a r y  l i n k ,  and t h e  
code f o r  RUN-STRINGCASE compares 
favorably  w i t h  (FIND). I t  is hard to 
imagine a FORTH - l i k e  language t rans-  
l a tor  t h a t  would be f a s t e r  or more 
ampact. 

120: High-level v e r s i o n  of 118. 'Ihe 
two nes ted  loop are still t h e r e  as DO 
Llxlps, the  address of the next  case is 
saved on the re turn  s t a c k  between the 
loops, and the two p o i n t e r s  to t h e  tw 
byte-strings are o n  t h e  p a r a m e t e r  
s tack .  

- 

121-122 : Self-explanatory . 
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123: The word c a l l e d  by t h e  d e f a u l t  
case is e x a c t l y  l i k e  1"ERPRET except  
t h a t  is does n o t  need to d o  a BL WORD 
because the s t r i n g  is a l r e a d y  a t  HERE, 
and it is not an endless loop (so  t h a t  
it IEJTERPRET's o n l y  one word).  

- 

GENlAN is, t h e n ,  a STRINGCASE t h a t  
w i l l ,  f i r s t ,  a t t e m p t  to  t r a n s l a t e  a 
word? b u t  i f  i t  is  not  i n  its vocabu- 
lary, i t  w i l l  I N " E K P ~ T  i t  normally. 
The  e n d l e s s  l o o p  t a k e n  away f r o m  
INTERPRET is given to TRASLATE whlch 
is then s u b s t i t u t e d  for INTERPRET i n  
the d e f i n i t i o n  of Lx)m ( i t  could also 
be s u b s t i t u t e d  i n  t h e  d e f i n i t i o n  of 
WIT 1. 

I f  o n e  now l o a d s  a s c r e e n  w i t h  
TLOAD, i t  should compile nonnal ly ,  w i t h  
t h e  a d d i t i o n  that E I N ,  ZWEI, and DREI 
w i l l  be  u n d e r s t o o d  a s  re-names,  and 
executed irranediately. I n  o r d e r  to be a 
true t r a n s l a t i n g  i n t e r p r e t e r ,  t h e  DOES> 
part o f  STRINGCASE m u s t  be extended to 
respect compile mode by t e s t i n g  STATE, 
and e i t h e r  compile t h e  CFA or execute  
t h e  CFA , depending . 

Note t h a t  ;S c a l l s  i t s e l f  a s  a 
case. T h i s  is not  o n l y  a way to  fird 
;S, the i n t e r p r e t e r  would not  stop a t  
either ;S or NULL ( i t  would, of course,  
s t o p  a t  an  undefined) .  The reason is 
t h a t  there is not an e x t r a  l e v e l  on the 
r e t u r n  s t a c k  ( n a m e l y ,  TRANSLATE) 
between the e q u i v a l e n t  of LaAD (TLOAD), 
a n d  t h e  e q u i v a l e n t  o f  INTERPRET 
(DEFAULT). Hence, execut ing  ;S from 
DEFAULT i s  s u f f i c i e n t .  t o  e n d  t h e  
execut ion  o f  GERMAN, but not of TRANS- 
LATE (which w i l l  i n e v i t a b l y  call GERMAN 
a g a i n ) .  However, c a l l i n g  ; S  as a case, 
s i n c e  it is a CODE d e f i n i t i o n ,  w i l l  end 
the execut ion  o f  "3LATE,  and r e t u r n  
e v e n t u a l l y  to t h e  te rmina l  w i t h  "OK". 
But i f  one had used t h e  <BUILDS DOES> 
v e r s i o n  of STRINGCASE, t h e r e  would,  
a g a i n ,  be an extra l e v e l  on t h e  r e t u r n  
s t a c k ,  and  ;S would a g a i n  f a i l .  I n  
this case, ;S would have to ca l l  a word 
whose d e f i n i t i o n  is R> R> DROP DROP 
( see  e x p l a n a t i o n  of s c r e e n  1 1 2 ) .  

Another  possible k i n d  of k e y c a s e  
might be called BITCASE, where t h e  key 
is a mask, and t h e  a s s o c i a t e d  CFA 
executes i f  the  mask AND'ed with t h e  
v a l u e  or: t h e  s t a c k  # 0 .  The f l a g  
v a r i a b l e s  and canpile-tire code would 
be i d e n t i c a l  with BYTECASE; t h e  run- 
time code w o u l d  s i m p l y  d o  a n  A N D  
i n s t e a d  of a n  X O R ,  a n d  a 0 = NOT 
i n s t e a d  of 0 = . The c a s e w o r d s  
p r e s e n t e d  h e r e  by no  means e x h a u s t  
t h e  possibi l i t ies .  The s t r u c t u r e  
is d e l i b e r a t e l y  l e f t  open-ended t s  
encourage user  c r e a t i v i t y .  

Note t h a t  BI'ITASE, BYTECASE, 2BYTC- 
CASE,  and  STRINGCASE a l l  d i f E e r  i n  
name-length to a v o i d  c o n f u s i o n  on 
WIUTH-3 systems even when pref ixed by 
D3- or RUN- . 

Keycases have the  g x p r t y  t h a t  t h e y  
can be chained toge ther  through t h e i r  
d e f a u l t  a d d r e s s e s  ( t h e  key c a n  be 
changed a t  t h i s  p o i n t ,  as well). T h i s  
makes possible complex, h i g h - l e v e l  
s t u r c t u r e s  i n  which c a s e w o r d s  f e e d  
other k i n d s  o f  c a s e w r d s .  This  is a 
tree w i t h  n b r a n c e s  a t  e a c h  node ( a  
p a t t e r n  similar to human b r a i n  cells). 

w i t h  two d e f a u l t  CFA's o n e  c o u l d  
put  keycasemrds  i n t o  2-link s t r u c t u r e s  
such as b inary  trees. F u r t h e m r e ,  any 
CFA, inc luding  t h e  d e f a u l t  case, can be 
an EXEVAR (see explana t ion  o f  sc reen  
log), a l l o w i n g  t h e  s t r u c t u r e  of t h e  
tree to change dynamically a t  run-tire. 

;S S t e v e  rlunson 
I i l ~ ~ l ~ s  A i r c r a f t  Canpany 
F b l l e r t o n ,  CA 92634 

Judges' Comments - An interest ing ap- 
roach to error control,  by making : 
IMMEDIATE a part of error control.  If 
a preceding ; is  missing, due to m i s -  
ed i t ing ,  : w i l l  be encountered i n  com- 
p i l e  mode. I t  executes but contains 
?EXEC, which produces an error message 
i f  compiling. 
i t  works. 

A l i t t l e  confusing bu t  
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A PROPOSED CASE 
STATEMENT FOR FORTH 

Karl BochertAIave Lion 

General DescriDtion 

The CASE s ta tement  suggested h e r e  is 
d o n e  i n  h i g h  l e v e l  code f o r  t h e  
6800 v e r s i o n  o f  fig-FORTH. I t  may 
have  to h a v e  some minor  c h a n g e s  i n  
order t o  c o n f o r m  t o  t h e  FORTH-79 
s t a n d a r d .  The names o f  t h e  words 
were c h o s e n  f o r  d e s c r i p t i v e  v a l u e .  

The word t h a t  i n i t i a t e s  t h e  se t  
o f  cases is: 

CASE 

A t  r u n - t i m e  word ( C A S E )  u s e s  o n e  
i n t e g e r  parameter from the  data stack 
and l e a v e s  none. The g iven  parameter 
s p e c i f i e s  which  o n e  of many cases 
w i l l  be e x e c u t e d .  A s i n g l e  case is 
def ined  as a set of FORTH words which 
is preceded by the word CASE or E3D- 
CASE, and followed by t h e  w o r d  ENDCASE 
or ENDCASES. Within a s i n g l e  case, the 
usua l  r u l e s  o f  p a i r i n g  still apply to 
t h e  words: JD, u)oP, IF ,  ELSE, THEN,  
BEEIN, AGAIN, WHILE, REPEAT. That is, 
they must be proper ly  matched with each 
other. 

Case 0 w i l l  be e x e c u t e d  i f  t h e  
parameter is 0,  case 1 i f  i t  is 1, 
etc. The parameter w i l l  normally be i n  
t h e  r a n g e :  0 t h r u  ( I  o f  cases)-1. 
Thus, the case f u n c t i o n  wrks l i k e  t h e  
computed 03TO found i n  sane v e r s i o n s  of 
BASIC, w i t h  t h e  e x c e p t i o n  t h a t  t h i s  
code is in- l ine .  

F o l l o w i n g  t h a t  are as  many sets of: 

Advan taaes 
< f o r t h  code> ENDCASE 

as needed to r e p r e s e n t  a l l  the d e s i r e d  
cases h i c h  are to be executed. !the 
first set is for  case 0, a n d  e a c h  
success ive  set is for the n e x t  highbr  
case number. After the l a s t  set canes 
t h e  te rmina t ing  set: 

< f o r t h  code> ENDCASES 

which i n d i c a t e s  t h e  d e f a u l t  code to 
be e x e c u t e d  i f  t h e  case number is 
o u t s i d e  t h e  legal l i m i t s .  I t  also 
marks  t h e  e n d  of a l l  of t h e  cases, 
and  c a u s e s  t h e  look-up  table to  be 
compi led .  Word (CASE) , which  is 
t h e  r u n - t i m e  word, is s u r r o u n d e d  by 
p a r e n t h e s e s  a c c o r d i n g  to f ig-FORTH 
c o n v e n t i o n ,  i n d i c a t i n g  t h a t  it is 
normally never  typed i n  by the user .  

CASE is v e r y  compactly compiled, so 
the number o f  16-bi t  wrds  of overhead 
is 2 * ( #  of cases + 1 )  + 3 .  T h i s  
exc ludes  the code w i t h i n  each of t h e  
cases, b u t  i n c l u d e s  t h e  ;S w h i c h  
fo l lows  each  case. 'l3e fol lowing use 
of the CASE f u n c t i o n ,  having 3 empty 
cases and an empty d e f a u l t  case w i l l  
ampile as 22 bytes of code: 

CASE 
ENDCASE 
ENDCASE 
ENDCASE 

ENDCASES 

Here, it should be pointed o u t  that 
the CASE f u n c t i o n  is o n l y  used w i t h i n  a 
d e f i n i t i o n ,  and t h e  above sample is 
part of a d e f i n i t i o n .  

F"lM DIMENSIOIS II/3 Page 50 



More Advantages 

CASE s ta tements  have l i t t l e  overhead 
run-time code. In the FIG model t h i s  
v e r s i o n  o f  (CASE) executes 4 1  FORTH 
words,  37 o f  which are code words. 
?his may be shortened by leaving o u t  
t h e  two p r o t e c t i v e  f e a t u r e s ,  t h u s  
e x e c u t i n g  2 5  words,  22 of w h i c h  a re  
code words. The f a s t e s t  method t akes  
about 0.002 seconds to execute. 

There is p r a c t i c a l l y  no l i m i t  upon 
the number of cases t h a t  may be cart- 
p i l e d .  The t a b l e  of p o i n t e r s  w i l l  
contain an address for each case plus 
a n  a d d r e s s  f o r  t h e  d e f a u l t  case. 

Two p r o t e c t i v e  f u n c t i o n s  i n  word 
( CASE ) w i 1 1 hand 1 e neg a t  i ve numbers 
and numbers t h a t  are too high .  F o r  
n e g a t i v e  n u m b e r s ,  t h e  e q u i v a l e n t  
p o s i t i v e  case i s  e x e c u t e d .  F o r  
numbers too h i g h ,  a d e f a u l t  case is 
execu ted .  I t  s h o u l d  a l s o  be noted  
t h a t  any intermediate case t h a t  w i l l  
n e v e r  be e x e c u t e d  s t i l l  n e e d s  a n  
ENDCASE, b u t  t h e  compiled code w i l l  
c o n t a i n  o n l y  a ;S . T h e  d e f a u l t  
case may be l e f t  o u t ,  and w i l l  t h e n  
m p i l e  l i k e  an empty case. 

One a d d i t i o n a l  feature  to p o i n t  
o u t  is t h a t  CASE s t a t e m e n t s  may be 
nested much the  same way as  'Do' loops 
can. 

Disadvantaaes 

T h e r e  is  o n e  m a c h i n e  d e p e n d e n t  
f a c t o r  t h a t  must be considered before 
i n s t a l l i n g  these words. Since we foo l  
around w i t h  r e t u r n  a d d r e s s e s  i n  t h e  
r e tu rn  s tack ,  w e  must k n o w  whether the 
r e t u r n  s t a c k  o f  t h e  machine s t a c k s  
' r e tu rn  to' addresses  or 'came from' 
addresses. The former is t h e  s i t u a t i o n  
where the address is not  increment& 
before doing the  f i r s t T e t c h  a f t e r  a 
;S . The l a t t e r  t y p e  o f  machine (my 
6800 vers ion)  does do a pre-increment 

a f t e r  a ;S . AFpropriate canments f o r  
pat&ing are included i n  the  d e f i n i t i o n  
of (CASE) . 

The way to f ind  out which t y p  of 
FORTH machine you are using is: 

: P l R ;  
: P2 P1 ; 

P2 P2 - . 
FORGET P1 

The p r in tou t  w i l l  be 0 f o r  the 'came 
from' type o f  FORTH machine, and 2 f o r  
the ' r e tu rn  to' type. 

Another thing to watch ou t  f o r  is 
t h a t  while ins ide  a CASE statement you 
no longe r  have access to  any loop 
comter ( I ) which was crea ted  outs ide  
the CASE statement.  During execution 
of the chosen case there is one e x t r a  
address on the  r e t u r n  s tack ,  covering 
up what was there. 

Conmile3 S t ruc tu re  

Note: Each l i n e  shows t he  conten ts  of 
one 16-bit word of nrrnory except 
f o r  t h e  l i n e s  w i t h i n  b races :  
, which s i g n i f y  any amount of 
memory, including none, which m y  
c o n t a i n  FORTH i n s t r u c t i o n s .  

(CASE) I the poinrcr t o  Code f i e l d  address of  (CASE) 

*7 ,---------------------- pointer  t o  end 
[ , J <<----------------- 
I .  I I I 

I I 
, I  [ 8 1 ( (  -------------- :S 

I 
I I  I 

, T h i s  PJCC 
1 .  I 

': J I 1  I contains 
I - the  code 

( case * 2 1 <<----------- , I I  
I l l  

1 t o r  the  I *  1 
I l l  . .  I l l  I C*S.S 

i s  . . e t c .  : : : 
( case # n ! <<-------- , 1 1 1  I 
I .  1 I I I I  I . .  

I S  I I I I  I 
( d e f J U l t  code) <<-----, I I I 1 I 

I I I I I  I 

* Any case code may be l e f t  out .  The 
r e s u l t a n t  case segment w i l l  have 
only a ;S i n  it. 
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The Resul t  is: 

h e f i n i t i o n s  f o r  6800 Fig-FOWM 

SCASLI 
ABS 
R >  
lt 
0 DUP 
2 +  
, R  
SWAP 1. DUP 
O V C R  SYAP 

SYAP @ 
rux 
4 
2 -  

( the run-tlme f u n c t l o n  I 
( 8 make s u r e  p a r ~ e t e r  i s  + I 
( q e t  a d d r e r a  of p o i n t e r  t o  table  I 

1 d e l e t e  t h l r  l i n e  f o r  ' r e t u r n  t o '  machines  < - - - - - - I  
( g e t  p o i n t e r  t o  t a b l e  > 

add t h i s  l i n r  for ' r e t u r n  t o '  s a c h i n e r  < - - - - - - - - - I  

( f i n d  a d d r e s s e r  i n t o  t a b l e  of t h e  .... I 
( 8 h l q h e s t  l e g a l  case ,  . . . . I 
( and t h e  d e r i r c d  case , . . . I 

@ then  choose t h e  . . . .  ) 
( I b e s t  one I 
( read  t a b l e  e n t r y  for cnosen :as* 1 

( d e l e t e  t h i s  l i n e  f o r  ' r e t u r n  t o '  macainer  <------\ 

( save f i n a l  r e t u r n  Addreas 

,R ; ( s t a c k  I t  b ' r e t u r n '  t o  i t  

*OTC: t h e  l i n e s  marked ' 8 '  may be  d e l e t e d  t o  speed up e i e c u t l o n  
w h i l e  s x r i f r c r n g  p r o t e c t i o n .  

; IWCDIATC 

U D C A S C  

lLllL 
I INMCDIATE 

CONPILC ;5 

C m M C S  
CaIPILt :s 
n c u  >a 
WP 
I ?  

OCGXN 
, DUP 0- 
CNO 

TBEN 
DROP 
OUP 
2. , 
HERC SYA? 1 
R> 
2 - .  
i IMEDIATE 

I compi le  :he r u n - t i n e  executor  
I i n l t  cable  p o i n t e r  b g e t  i t s  rddr  
I 8 t J C k  a marker on d a t a  s t a c k  

( end of a case 
I s t a c k  a p c r .  t o  n e x t  case 

t h i s  word w r i t e r  t h e  look-up cable 
( end of d e f a u l t  caae 
I p u t  po in t e r  f o r  d e f a u l t  case Into table 
( t e a p o r s r i l y  save addr of p n t r  t o  crse[nl 
( look  for cssef01 
I d l d n ' t  f i n d  marker. ao: 

( stare  p n t r s  to case1111 chcu csselll 
( u n t i l  r e a c h i n g  t h e  m u t t e r  

I d r o p  t h e  marker 
I dup the p f a  
I store pncr t o  camel01 
( d a t a  s t a c k  is down to 1 itea: the  pCs 
( s:ore c h i s  addr i n t o  p f a  
I f e t c h  addr of p t r  t o  h i q h e s t  nocoal  case 

A Test  of the 'CASE' Function: 

fLst-you) .. 

I 

I 
I 

I 
1 
I 

I 
I 

I 
) 
I 
I 
1 
I 

I 
b 

I 
I 
I 
I 
I 
I 

-- 
5 -4  ( Cry a r J n q e  Of PlClmOterS, .Oil* Of which .I* fllq.1 I 
3) 

I DU? . ( p r e c e e d  e a c h  I l n e  r l t h  t h e  case 0 boinq t r i o d  I 

* T h i s  1s t h e  Case 4 0 code. CNDCASE 
I ---case 0 1  does nothinq---  I ENDCASE .' ?his 1s th. y o  8 I code' ENDCASE 

C J  
m P  t 

ClJL 

~ c r  
* default ease 

I do the n e x t  case on s new l i n e  ) 

TEST-WORD ( typed byhuman) 
-4 d e f a u l t  case 
-3 d e f a u l t  case 
-2 This is the case # 2 code 
-1 
0 Th i s  is the case # 0 code 
1 
2 This  is the case # 2 code 
3 default  case 
4 d e f a u l t  case 
OK 

Time Trials: 

Here we f ind  out h o w  long it takes 
to  g e t  to  the p r o p e r  case. The CPU 
clock is set a t  1.000 MHz. The word 
(CASE) was d e f i n e d  l e a v i n g  out t h e  
p ro tec t ion  features. Then the  follow- 
ing d e f i n i t i o n s  for t i m i n g  loops are 
tried, executing n u l l  cases which do 
no th ing .  100,000 loops are timed: 

DCC I l lAL 
: I N N E R  l?OO 0 00 1 CASE ENDCASE E N F A Z E  ENDCASE ENDCXSES LOOP ; 
: SPECO . X. 100 0 W INNER LOGP . X : 
SPECO Xx OC ( t h i s  was 210 seconds  on the 6800 PORTH 1 

1000,000 loops are timed, leaving cut 
the CASE Dortion: 

: INNER2 lO?O 0 W 

Thus, i t  c a n  be s e e n  t h a t  i t  t a k e s  
a b o u t  2 m i l l i s e c o n d s  t o  v e c t o r  to 
the des i red  case i f  the two protec t ion  
f ea tu res  are l e f t  ou t .  Putting i n  t h e  
p ro tec t ion  would increase the time to 
about 3.5 n6ec. 

mop : 
: SPCCJ 2 . X. ;30 0 ;a m m  me : X. : 

SPPDI XX Ox I chis uas 13 seconds on -& 6800 FVfrni 1 

Karl Bocfiert 
Dave Lion 
Los Altos, CA 94022 

Judges' Canrnents - 
Karl and Dave were the only  e n t r y  

to make provis ion f o r  pre-incrementirq 
and pos t - inc remen t ing  v e r s i o n s  of 
WXT. This refers to when the in te r -  
pretive po in te r  IP is advanced wi th in  
NEXT. They g ive  a test to check your 
system. This vers ion  uses  a canpiled 
t a b l e  of i n d e x e s  t o  g i v e  minimum 
execution time. The s t y l e  and docu- 
m e n t a t i o n  is t o  be c o m p l i m e n t e d .  
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CASE AND PROD 
CONSTRUCTS 

S t e v e  Brecher 

I syntax: w w  CASEOE 
w w  CASE w w w  ESAC 

[ 0 OK more ChSE/ESAC pdlKS 
aIlowed, d C  l(ASC 2 p S l C S  
f o r  semantic sens0.1 

rn CASE www ESAC 
OTRERUISE w w  [ O T H t R Y I S E  OptlOnall 
ENDCASKOF 

VJWW s t a n d s  f o r  O+ F o r t h  words, 
p o s s i b l y  i n c l u d i n g  complete case 
e x p r e s s i o n [ s ]  , t h e s e  p o s s i b l y  s t i l l  
f u r t h e r  nested.  B u t  code represented  
by w w  can make no n e t  change to the 
r e t u r n  s t a c k ,  as t h e  case selector 
v a l u e  i s  s t o r e d  t h e r e .  R u n t i m e :  
CASEOF pops, saves  top of canpute s t a c k  
a s  selector. CASE pops, tests top of 
s t a c k  v s .  selector: i f  =, e x e c u t e s  
words up to next  ESAC followed by words 
a f t e r  ENDCASEOF. If  <>, executes words 
a f t e r  next  S A C .  CTTHERWISE is o p t i o n a l  
f o r  r e a d a b i l i t y .  SELEC'IOR used any- 
where  be tween CASEOF and ENDCASEOF 
l e a v e s  the selector value ,  provided no 
n e t  change h a s  been made to the r e t u r n  
s t a c k  s i n c e  CASEOF; SELECTOR is a n  
a l ias  for 'R ' . )  

31 CONSTANT CASSYNTX (Error 
number, case c o n s t r u c t  
syntax  ) 

: CASEOF 

I -> 0 4 . Pronounced 'case of ' ,  i f t e e  P a r c c l . ;  
CCMPILE > R  ( LO JaVO r e l e c t o r  f3: CeStlng by CASES1 
0 I 0nd-Of-d.tJ 11gr.d: t o  CNCCASEOFI 
4 I POK CASE JyntdX ckeckl ; 

DWDIATE 

CODE CASEBRANCH ( n -> . F o r t h  branch 
t o  t h e  o f f s e t  
following in l ine  i f  
n <> @RP, else bump 
I P  o v e r  o f f s e t .  
Compiled by CASE. ) 

S ) +  RP ( 1  CMP, 

: ?CASE 

: CASE 

( n l  n2 -> . Canpile- 
t i m e  c h e c k  f o r  
n l = n 2 .  I f  f a i l  
issue syntax error) 

<> I F  CASSYNTX ERROR 
ENDIF ; 

( 4 - >  a d d r  5 . 
E x e c u t e s  ? C A S E  
s y n t a x  c h e c k :  
campiles CASEBRANCH 
with  a zero offset; 
p u s h e s  address of 
o f f s e t  so ESAC c a n  
f i x  it later; pushes 
5 s y n t a x  c h e c k  
s i g n a l .  ) 

4 ?c.GE I S , ? t c r  check1 

COM PI L E C AS E B RA NC H 

XERE 1 P U i n  addreas 0:  o f f s e t  so :SAC i d 7  p a r 2 5  i:i 
0 , I ESAC w i l l  cr.arpe '.he 0 t o  + o f f s e r  f a t  ; iSEaRAt iC31  
5 ( ror LSA; syntax cneckl ; 

: ESAC ( addrl 5 -> a d d r 2  
4 . P r o n o u n c e d  
" e e s a c k "  ; "case" 
spel led backward. 
E x e c u t e s  ? C A S E  
syntax check; f i x e s  
the  o f f s e t  a t  addrl 
so t h e  CASEBRANCH 
there w i l l  branch to 
the  code after SAC:  
c a n p i l e s  BRANCH w i t h  
a 0 o f f s e t ,  p u s h e s  
the address of the 0 
offset so ENCCASKIF 
can f i x  i t  la te r :  
leaves 4 f o r  syntax 
c h e c k  by l a t e r  
word.) 

5 KASL I lyntar chock1 
2 I CWC r i l l  b. zheckinq for t h i s 1  
IcOMPrral C U E  ( XLSE fixes CASE o f f s e t .  ?usher ..'or 

of 0 o f f l e t  1: compiles 'with BPA:KIIl 
2+ I ( CLSL leave1 2,  C~SC,'OTBERWISf/ENGCAS~O~ want 4 1  

nt xr, I I: n < >  (RP, I UMEDIATE I?  ( I  IP ADD. ( add i n l i n e  oftset t o  I P I  
NEXT, ENDIF, ( and .bcaneh~l 

IP I +  292, ( else b a p  IP over  in1ir.e o f t i e t l  
YCXT, C :  I and c?ncinue t h e r e . )  
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: UI'HEFWISE ( 4 -> 4 . For 
r e a d a b i l i t y ,  
o p t i o n a l l y  w r i t t e n  
a f t e r  l a s t  ESAC to  
i d e n t i f y  code which 
i s  e x e c u t e d  i f  n o  
c a s e s  m a t c h .  
P e r f o r m s  compi 1 e- 
t i m e  c h e c k s .  ) 

XCMP 
4 
4 

IMMEDIATE 

: ENDCASEOF ( 

?CASE 
I 

0 addrl addr2 ... 
a d d r n  4 - >  . 
addrx is t h e  addr of 
a n  i n l i n e  o f f s e t  
f o l l o w i n g  a BRANCH 
compiled by a n  ESAC. 
E x e c u t e s  ? C A S E  
s y n t a x  c h e c k ;  0 o n  
t h e  s t a c k  i s  a n  
e n d - o f - d a t a  s i g n a l  
which was pushed by 
CASEOF; F o r  e a c h  
CASE.. .ESAC, patches 
the o f f s e t  a t  addm 
so t h a t  t h e  BRANCH 
compiled b y  ESAC 
w i l l  b r a n c h  to t h e  
R>DROP which  END- 
CASEOF compiles.) 
4 ?CASE ( Syntax check) 

BEGIN -DUD unxLE I there's a nonzero offset on stack) 
2 ( C N D I P  r i l l  be checking for t h i s )  
[CWPILE I ENDI? i ENDI? w i l l  compute, emplace offset) 

REPEAT 
C3(PILE R > D R O P  : ( code drapr c a w  .value from R s t a c k )  

IMMEDIATE 

ALIAS SELEcl'CR R 

is no selector 

13 CONSTAUT 

I PRODS 

I P R O D S / P R O D / D C R P / C A ~ ~ L / K N D P R O D S  are aaslOqOuS LO 
CMCO?/CASC/CSAC/OT8E~WIS~/LZIDCAS~D? except  there  

valger aach PROD t e s t s  €or t f  on stack.) 

PROSmTX 1 Error number, production set syntax)  

( -> 0 6 . Compile-ti- se tup € O r  PROD S e t . )  
0 1 end-of-data r iqnal  to ENDPRODSI 
6 I ( ?Or PROD syntax  check) 

IMCDIATK 

I ?PROD 

I PROD 

I n l  n2 -> . I 
<> I? SROSXWTX PRROR PHDIZ : 

I 6 -> d d r  7 1 
6 ?PROD 
6 1  

Steve  Brecher 
Software Supply 
Lmg Beach, CA 

Judges'  Canments - 
T h i s  e n t r y  s u p p o r t s  e s s e n t i a l l y  t h e  

same s y n t a x  a n d  s e m a n t i c s  a s  t h e  
FORTH-85 CASE s ta tement  ( see FD I /5  ) , 
but  o f f e r s  t h e  following advantages: 

1. 
2. 
3. 

4. 

Compile-time s y n t a x  c h e c k i n g .  
D r p l i c i t  (Yl'HEEWISE clause. 
Case selector is k e p t  o n  r e t u r n  
s t a c k  i n s t e a d  o f  i n  a s p e c i a l  
v a r i a b l e .  This allows n e s t i n g  of  
CASE c o n s t r u c t s .  
1 6 - b i t  b r a n c h  o f f s e t s  a r e  u s e d ,  
r a t h e r  t h a n  a m i x t u r e  o f  1 6 - b i t  
addresses  a n d  8 - b i  t o f f s e t s .  
T h i s  e l i m i n a t e s  t h e  n e e d  f o r  a 
special run-time ENECASE word and 
simplifies compilat ion.  

NEW PRODUCT 

2-80 

We h a v e  a 
FIG-FORTH t h a t  

e i t h e r  CP/M or 
8080 FIG-FORTH 

Z-80 i m p l e m e n t a t i o n  of  
was d e r i v e d  d i r e c t l y  from 
1.1 a n d  w i l l  r u n  u n d e r  
Cromemco CWS. The code 

is optomized t o  e x p l o i t  t h e  a d d i t i o n a l  
2 -80  r e g i s t e r s  a n d  i n s t r u c t i o n s .  

Although t h i s  was developed  for  our own 
i n t e r n a l  u s e  we are w i l l i n g  t o  make i t  
a v a i l a b l e  a t  cos t  t o  i n t e r e s t e d  F I G  
members .  F o r  $25.00 t o  c o v e r  media, 
copy ing ,  and s h i p p i n g ,  we w i l l  s end  two 
soft- s e c t o r e d  single d e n s i t y  e igh t  i n c h  
d i s k e t t e s  c o n t a i n i n g  e x e c u t a b l e  Z-80 
FORTH i n t e r p r e t e r ,  a l l  s o u r c e  f i l e s ,  and 
sample  FORTH programs. Payment may b e  
s e n t  by c h e c k  or money o r d e r  t o  t h e  
a d d r e s s  below. P l e a s e  allow u s  30 d a y s  
for shipment .  LABORATORY MICROSYSTEMS, 
4147 Beethoven Street, Los A n g e l e s ,  CA 

90066, (21 3)  390-9292. 
( 0 d d r l  &ddrZ ... addrn 6 -> ) 
6 ?PROD I Syntax check.) 
B E X U  -0OP WHILE 1 there's a nonzero o f f s e t  of s t a c k )  
1 ( CUDW r i l l  ba checkinq for t h i s )  
[COMPILE1 ENDI? I ENDI? r i l l  compute, emplace offmet) 
RZPI!AT I 
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A CASE STATEMENT 

!l ike Brothers 

A p p r o x i m a t e l y  a y e a r  a g o  I was 
w r i t i n g  a program and needed a more 
powe r f u 1 branching cons t ruc t  ion than 
t h e  s t a n d a r d  IF..ELSE..ENDIF con- 
s t r u c t i o n .  Somehow I d e c i d e d  o n  
q l e m e n t i n g  Pascal's CASE statement i n  
FORTH, and t h i s  is t h e  one  which i s  
described here.  lhis CASE statement is 
a l so  inc luded  i n  t h e  s t a n d a r d  SL5 
package, ava i l ab le  from the  Stackworks. 

Some of  t h e  advan tages  of SL5's 
CASE statement are : 

1) I n f i n i t e  n e s t i n g  is p o s s i b l e .  

2 )  The CODE is machine independent. 

3 )  Programs are easier to read 
because o f  i t s  s i m p l i c i t y .  

CASE statement d e f i n i t i o n s  
: $ W E  I> Lm 2 NU Q ,I >I , s- OILI - IT 

mop I> 1 
u s 1  I> c )I 

m u  ; 
: S . '  I> D I O I  : MOUSE ow, 
: 0: \ $-: IPL 0 
: ciit \ XASi IPI 0 ,  , 
: ;; \ s;; lLlr i A i  I 
: ww \ I> \ DIW inc suu 1 I 

Compilation 
During canpi la t ion ,  "CASE" compiles 

t he  address o f  "$CASE" and a 0 f o r  the  
address field. Every s u b s q u e n t  "=:" 
causes "$=:I' to be canpiled along with 
a dummy a d d r e s s  f i e l d  ( t o  be set by 
t h e  n e x t  "; ; 'I ) . The word 'I; ; I' t h e n  
cunpiles "$;;" and replaces the address 
f i e l d  of the previous "=:" w i t h  addm. 
when "CASEND" is f i n a l l y  processed, the 
samething resembling f igu re  2 should be 
present.  - -  

I 9WI I I rnI1 I - -- - ----- _-- 
&rA: L.praaaloa&l I s-: 1 I addrl  I *Ipr.saioa&Z I 1;; 1 

-1: L p r a a a i o u l  I 9-: I I addrC I *spr*aaioml2 I 9;; I 

-- - -- - -  - 
- -  - 
- -  I_ 

addrl: w r * a a r o n l l  I 9-: I I ddr2 I expr*a.ionl2 I $;; I 

-2: I I, I I m w  I 

* X I :  

- -  - - -  
- --- 
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Execution 

Upon ent ry ,  a number correspording 
to t h e  case is assumed to be on  t h e  
s tack.  ''$CASE" then places  ADDRl on 
the  r e t u r n  stack. ExpressionAl is then 
executed, and 'I$=:" compares t h e  value 
on the tos ( t o p  of stack) w i t h  the  nos 
(next  on s t a c k ) ,  which should be t h e  
en t ry  value.  I f  these are equal, t h e  
e n t r y  value is dropped and ExpressionA2 
is execu ted  b e f o r e  I *$; ;"  sets  t h e  
i n t e rp re t e r  po in te r  to ADDRl (which is 
on t h e  r e t u r n  s t a c k ) .  I f  t h e  two 
v a l u e s  a r e  n o t  e q u a l ,  " $ = : *  se t s  
the IP to addrB and execution cont inues 
u n t i l  a v a l i d  case is found or t h e  
cases are exhausted, which causes ADDRl 
to be removed from the r e t u r n  s tack  and 
the e n t r y  value dropped. 

The word ''NOCASE" a lways  causes 
t h e  $=: t o  execute t h e  f o l l o w i n g  
expression, simply by s e t t i n g  the tos 
equal to the  en t ry  value. 

E x a m p l e s  of CASE s t a t e m e n t  u s a g e  

: LXM!LEI B E G I N  . CBOICE? ' GCU Cyt 
41 -: .. A P P L E  i ;; 
42 o: .. BLIlEBERRY - 1 :; 

1 :: 
4 4  0 :  .. DATE 1 ;: 
4 5  0 :  .. P L J E R B E I R Y  . 1 :: 

43 -: : cscan: 

( A LS f ; r  APPLE I 

; C I S  for  CHCRRY J 
[ D 15 Lor DATE 1 

( 9 LS :or B L U L I E S R h  I 

( E I S  ioc E L D C S S E R P Y  I 

CASE statement exanple 

The example shown above i l l u s t r a t e s  
t h e  CASE s t a t e m e n t ' s  s i m p l i c i t y  and 
pakler When EXFMPLEl is executed, a 
character is read from the keyboard. 
If the cha rac t e r  is a n  "A", t he  s t r i n g  
"APPLE" is displayed.  If t h e  charac te r  
is a " B " ,  t h e  s t r i n g  "BLUEBERRY" 
is shown. I f  none o f  t h e  f i v e  are 
selected,  t h e  s t r i n g  "WRONG" i s  
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NEW PRODUCT 
d i s p l a y e d  and t h e  l o o p  i s  execu ted  
a g a i n  u n t i l  a v a l i d  (A-E) c h o i c e  is 
entered .  

The COND Statement 

One p a r t i c u l a r  advan tage  of t h e  
case statement is t h a t  an add i t iona l  
branching  s t r u c t u r e  which execu ted  
a n  e x p r e s s i o n  b a s e d  o n  a b o o l e a n  
expression can be defined with a few 
more words. I call t h i s  s t r u c t u r e  the 
COND s t a t e m e n t ,  and t h e  e x t r a  words 
needed are shown i n  f i g u r e  3 .  The 
structure is much l i k e  t h a t  o f  t he  CASE 
statement,  a s  shown i n  the example i n  
f igu re  4 .  

: COND c m ? r i e  CASE ; I U N B D I A T E  
: CONDCND \ R >  \ 2 D R O P  H E R 5  SHA? : : I U n C D I A T E  
: f : :  IT 

R> a + > R  
ELSE R >  I )R 

EHDIF i 
: :: \ 5 : :  H E R E  0 , : I M E D I A T E  

Flqur.  4 .  COND s t a c e m e l t  d e f i n i t i o n s  

: EXAMPLEI C O N 0  
DUP o >  :: r -  Pasxr IvE-  I :  
DUP 0-  : I  T' ZERO' I :  
1 :: T. NCGATIM' i :  

CONDCND i 

l l q u r e  5 .  Era0pl.S O f  COND S t J t e m n t  uSJg* 

The COND ExamDle 

The Example shown above i l l u s t r a t e s  
t he  s i m i l a r i t y  between the  COND con- 
s t r u c t i o n  and the CASE statement. Vpon 
e n t r y  t o  EXAMPLE2, a n  i n t e g e r  1s 
assumed to be on t h e  s t a c k .  One of 
t h e  s t r i n g s  "POSITIVE" , "ZERO", or 
"NEGATIVE" is displayed depending on 
the  in teger .  

Mike B r o t h e r s  
The Stackworks 
Bloomington, I N  47401 

Judges' C m e n t s  - This  is a practi- 
cal method but not as  portable as it 
might appear. The 2+ i n  $CASE and $=: 
w i l l  have to be relocated for preincre- 
menting 6800 systems. The COND state- 
ment i s  a n i c e  v a r i a t i o n  o n  CASE. 

FORTH FOR CP/M 

M i t c h e l l  E .  T i m i n  E n g i n e e r i n g  Co. 
has a n  e n h a n c e d  v e r s i o n  o f  FIG FORTH 
r e a d y  f o r  immediate d e l i v e r y .  I t  is 
s u p p l i e d  on  a n  8 i n .  s i n g l e  d e n s i t y  
d i s k e t t e ,  r e a d y  t o  r u n  on a n y  sys tem 
w i t h  CP/M and a t  least  24K of memory. A 
FORTH s t y l e  e d i t o r  w i t h  20 commands is 
i n c l u d e d ,  as well  a s  a v i r t u a l  memory 
s u b - s y s t e m  f o r  s o f t w a r e  w h i c h  i s  
permanent ly  s t o r e d  on d i s k e t t e s ,  t h e n  
loaded when needed. The u s e r  may a l so  
make permanent a d d i t i o n s  t o  t h e  r e s i d e n t  
FORTH vocabulary .  A Z-80/8080 assembler 
is a l s o  i n c l u d e d ,  a l lowing  t h e  u s e r  t o  
c r e a t e  new FORTH d e f i n i t i o n s  w h i c h  
compi le  d i r e c t l y  i n t o  machine code. A l l  
2-80 o r  8080 i n s t r u c t i o n s  may be used.  

The IF...ELSE ..., BEGIN ... U N T I L L ,  a n d  
B E G I N . .  . W H I L E . .  . c o n t r o l  s t r u c t u r e s  may 
be i n c l u d e d  i n  assembler d e f i n i t i o n s ;  
t h e s e  w i l l  a u t o m a t i c a l l y  compile  i n t o  
a p p r o p r i a t e  machine code. 

O t h e r  e n h a n c e m e n t s  i n c l u d e  a n  
i n t e r l e a v e d  d i s k  format t h a t  m i n i m i z e s  
t h e  time r e q u i r e d  for d i s k  access. A 
1 0 2 4  b y t e  d i s k  b l o c k  may b e  read o r  
w r i t t e n  i n  as  l i t t l e  as 1 / 6  s e c o n d .  

Eight of these b l o c k s  are ma in ta ined  i n  
R A M  f o r  i m m e d i a t e  a c c e s s  a n d  
a u t o m a t i c a l l y  swapped w i t h  others  on t h e  
d i s k  as t h e y  are needed. 

The  p r i c e  i s  $75 f o r  t h e  8 i n .  
s i n g l e  d e n s i t y  v e r s i o n ,  $90 fo r  o t h e r  
d i s k e t t e  f o r m a t s .  A d e q u a t e  
documenta t ion  is  i n c l u d e d ,  s u i t a b l e  fo r  
the  beg inne r  as well as t he  expe r i enced  
computer  u s e r .  

FIG FORTH was o r i g i n a l l y  d e f i n e d  by 
t h e  FORTH INTEREST GROUP a n d  is  v e r y  
c l o s e  t o  t h e  FORTH-79 i n t e r n a t i o n a l  
s t a n d a r d .  

M i t c h e l  E. T i m i n  E n g i n e e r i n g  Co., 
9 5 7 5  G e n e s s e  Avenue ,  S u i t e  E-2, S a n  
Diego, CA 92121. 
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= DO-CASE STATEMENT = 

[)wight K. Elvey 

OVERVIEW OF STATEMENT: 

T h i s  i s  a DO-CASE wr i t ten  i n  FIG 
FORTH. I t  allows t h e  o p e r a t i o n s  o f  
statements on the c o n d i t i o n  of a match 
o f  a case v a l u e  and a case key. T h i s  
DO-CASE also h a s  a r a n g e  case t h a t  
a l lows  the use of the  c o n d i t i o n  t~ be 
d o n e  o n  a r a n g e  of case k e y  v a l u e s .  
'Ihe MT CASE and t h e  NULL CASE concept 
are also allowed i n  t h i s  DO-CASE. 

SCR 8 19 
o m-crse ALSO COMPILE < . . . 3  LIKE CMPILE 1 
1 l ) l  
2 : COMPILE< ?COOP BSGIN R >  DUP 2 *  >R @ DUD ' 3 C P A  - IF DROP 
3 1 C U E  , 0 CNDXF UNTIL : 
4 
5 : DO-ZASL CQlPILL )R 0 S : IMMEDIATL 
6 : CASE I ?PAIRS COMPILE( P OBRANCR) HERE 0 , 7 i IMMEDIAtE 
7 I IAHCE-CASE 5 7 P A I B S  COMPILE[S SWAP - O< 0-  OSRANCS) HERE 0 , 
8 C C U P I L E C R  - O< OBRAMCB> RERC 0 , HERE CGXPILL BRAHCR !!ERE 0 , 
9 HERE SWAP >R RGT > R  R - R >  I OVER - SWAP I R> 7 ; I M E D I A T E  

10 : END-CASE 7 ?PAIRS COMPILE 8 U N C R  3ERE 0 , SWh? BERE O n R  - 
11 SWAP I SWAP i* 5 ; IHMEDIATS 
12 I RID-W-CASC 3 ?PAIRS -CUP I F  0 R E R E  O M R  - SWAP I LOOP 
1 3  ENDIP C Q l P I L E C R )  DBOPJ ; I?(MEDIATE ;S 
1 4  
15 

SCR # 29 
0 ( ULAllPLE or Do CASE ) 

1 4  CASE . 
3 5 3 RMGf-CWE .. THE NUMBfR IS 3 OR 5 
4 6 CASE . W E  NUMBER 1s 6 CR LND-CASL 
S I NULL OR NOT CASE 1 . TRE NUMBER ISN'T 3 . 4 . 5  OR 6 . E l  
6 EID-CASES ; ;S 
7 
8 
9 

1 t e U r r p L f  DO-CASE 
TEE NUMBER WAS 4 CR CND-CASY 

CR CIID-CASE 

10 
11 

13 
I4 
1s  

11 

WHAT EACH DEFINITION FOR DO-CASE 
DOES: 

DO-CASE consumes t h e  case key va lue  to 
b e  used l a t e r  b y  t h e  i n d i v i d u a l  
cases. T h i s  is t h e  i n i t i a l i z a t i o n  
s t a t e m e n t  f o r  a DO-CASE f i e l d .  

CASE does a canparison of t h e  case key 
v a l u e  a n d  a case  v a l u e .  I f  a 
m a t c h  is f o u n d  t h e  s t a t e m e n t s  
between CASE and t h e  next  ENDCASE 
are done, then  o p e r a t i o n  is picked 
up a f t e r  t h e  END-DOXASE staternent; 
e lse  o p e r a t i o n  c o n t i n u e s  a f t e r  
t h e  END-CASE s ta tement  and cont inues  
u n t i l  END-DO-CASE o r  t h e  n e x t  
s u c c e s s f u l  case. 

RANGE-CASE d o e s  a c o m p a r i s o n  of t h e  
case key  v a l u e  and a n  i n c l u s i v e  
range of va lues  set by t h e  tho case 
va lues .  ?he f i r s t  case va lue  on  t h e  
s t a c k  m u s t  be g r e a t e r  i n  value then 
the next  case va lue  on t h e  s tack .  
T h e  o p e r a t i o n  o f  RANGE-CASE i s  
otherwise t h e  same as CASE. 

END-CASE irrdicates t h a t  t h e  c o n d i t i o n a l  
CASE or RANGE-CASE is e n d e d .  I t  
must be paired with any use of CASE 
or RANGEXASE. 

END-DO-CASE is used to close a DO-CASE 
* f ie ld .  Its main purpose is to d o  

t h e  c l e a n i n g  o f  t h e  s t a c k  a n d  
provide an e x i t  p o i n t  f o r  the  CASE 
s ta tements .  DO-CASE must be paired 
With a c l o s i n g  END-DO-CASE. 

c;LossARY ENTRIES 

CASE 

n -- (run-time) 
n -- addr n ( m p i l e )  
Used i n  a colon-defini t ion i n  the 
form: 

COME TO FIG CONVENTION 
NOVEMBER 29 

n ( l l  W-CASE ... n(2l CASE ( t p )  ... EWJ-CASP 

( fp)  ... END-IXI-CASE 
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A t  run-time a comparison of n ( 1 )  and 
n ( 2 )  is done. If there is a match 
t h e  true p a r t  is e x e c u t e d ,  t h e n  
e x e c u t i o n  resumes a f t e r  END-DO- 
CASE. I f  there is no match execu- 
t i o n  c o n t i n u e s  a t  t h e  fa lse  pa r t  
( f p ) .  I t  must be followed by a n  
END-CASE and an END-DO-CASE. I t  
m u s t  be p r e c e d e d  by a DO-CASE. 

A t  compile- t ime CASE compiles a 
branch  and r e s e r v e s  s p a c e  f o r  an  
of fse t  a t  addr. addr and n are used 
by END-E to resolve the offset 
and f o r  error t e s t ing .  

DO-CASE 

n --- (run-time) 
--- n l  n2 ( canp i l e )  

Used i n  a colon-defini t ion i n  the 
form: 

n ( 1 l  00-CASE ... n(2J CASE f t p l  ... END-CASE 

( f p )  ... END-DOUGE 

A t  run-time it consumes the value on 
the stack to be used later by case 
statements.  This is used to in i -  
t i a l i z e  a do case f ie ld .  See CASE 
for its use. 

A t  compile-time DO-CASE l e a v e s  a 
case coun t  ( n l )  and a v a l u e  for 
error t e s t i n g  (n2) .  

- (run-time) 

A t  run-time it is used to terminate 
a CASE or R A N G E U S E  statement.  See 
CASE or RANGE-CASE for its use. 

n l  addrl nl --- addrZ n3 n 4  (compile! 

A t  mmpile-time it takes a value for 
a n  error check ( n l ) ,  a n  address 
( d d r l )  to reso lve  an o f f s e t  and a 
value that is the  nunber of cases. 
It leaves  a v a l w  for error checking 
(n4)  , a va lue  with a new case count 

( n 3  = n l  + 1)  and  a n  o f f s e t  a t  
address (addr2)  to be used later.  

-- (run-time) 
addr(1) addr(2) ... 3ddrial) nl n: 

- - -  ( c o m p  i 1 c 1 

A t  r u n - t i m e  t h i s  t e r m i n a t e s  a 
DO-CASE f i e l d .  See D ; ) 4 3 S E  or CASE 
for its use. 

A t  compi le  time i t  t a k e s  a case 
count (nl) and t h e  count number of 
a d d r e s s e s  t o  be used to  r e s o l v e  
offsets and a value to use  for error 
checking ( n 2 ) .  

RANC;E-CASE 

n l  n2 --- ( run- t i m e )  
n _-- addr n ( canp i l e )  

Used i n  a colon-defini t ion in  t h e  
form: 

n i l )  EO-CASE ... n ( 2 )  n f 3 )  RANGE-CASi I t p J  ... LWD-CASE ( f p )  ... LND-DO-CASE 

A t  run-time a canparism of n (  1 ) and 
the inc lus ive  range of n ( 2 )  and n ( 3 )  
is done. If there is a match t h e  
t r u e  par t  ( t p )  i s  execu ted ,  t h e n  
execution resumes after END-DO-CASE. 
I t  must be preceded by a DO-E. 
n ( 2 )  m u s t  be g r e a t e r  than or equal 
t o  n ( 3 )  to do a s u c c e s s f u l  case. 

A t  compile-tb RANC;E-CASE canpiles 
a branch and reserves space for an 
o f f s e t  a t  addr. addr and n are used  
by E N D U S E  to resolve the offset 
and f o r  error testing. 

EXAMPLE OF L6E: 

SCR # 29 is an  example o f  the use of 
D O U S E .  I t  shows the use of CASE, 
RANGEUGE and n u l l  or rot-case. I n  
o r d e r  to  use  it t y p e  i n  SCR # 1 9  
first then SCR # 29. It is used by 
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typing a number, then EXAMPLE. The 
r e s u l t  w i l l  be a comparison o f  t he  
number you typed and t h e  comparisons 
done i n  the DO-CASE. 

A D W A G E S  AND DISADWAGES: 

T h e  m a i n  d i s a d v a n t a g e  i s  t h a t  
00-CASE u s e s  the  r e t u r n  stack l i k e  
Do ... D P  does.  This  means t h a t  a 
v a l u e  c a n  n o t  be  p a s s e d  o n  t h e  
R-s tack  f rom t h e  oil tside of t h e  
DO-CASE f i e l d  t o  t h e  i n s i d e  or  
vice-versa.  A l s o  this means that i f  
the  loop va lue  I is to be used it 
m u s t  be o n  t h e  o p e r a t i o n  s t a c k  
before  e n t e r i n g  the CO-CASE. 

The advantages of t h i s  CO-CASE are 
t h a t  i t  has  a RANGE-CASE and t h e  
a b i l i t y  to allow t h e  concept of  n o t  
or nul l -case.  T h i s  allows it to be 
u s e d  f o r  someth ing  l i k e  a n  i n p u t  
e n t e r i n g  r o u t i n e  for mrnething like 
an editor. The CASES can be used 
to p r e s c a n  for special  k e y s ,  t h e  
RANGE-CASEs can be used as a capi- 
t a l s  o n l y  r o u t i n e  and t h e  nul l -case 
used to do the normal e n t r y .  

Dwight I(. Elvey 
Santa  Cruz, CA 94065 

Judge's Comments - 
T h i s  e n t r y  performs t h e  f u n c t i o n s  

o f  t h e  FORTH-85 CASE s t a t e m e n t .  I t  
a lso p r o v i d e s  compile-time s y n t a x  
checking, allows a range o f  i n d i c e s  to 
be t r e a t e d  as a s i n g l e  case, and o f f e r s  
a "none-of-the-above" case. 

Compiling t h e  same list of run-  
t i m e  words f o r  e a c h  case r e s u l t s  i n  
e x c e s s i v e  space o v e r h e a d  ( a b o u t  28 
bytes f o r  each  IWZE-CASE) .  Defining 
some new r u n - t i m e  words would s a v e  
space w i t h o u t  a d d i n g  much e x e c u t i o n  
time. 

A l s o ,  u s i n g  - O<" to cnec# t h e  
index against a range g i v e s  t h e  wrong 
r e s u l t  i f  t he  subtraction overflows. 

FIG NORTHERN CALIFORNIA 
MONTHLY MEETING REPORT 

28 J u n e  80  

FORML S e s s i o n  - 

Tom Z i m m e r  d e s c r i b e d  t h e  p roduc t  o f  
h i s  l a s t  two w e e k s  e f f o r t  - tinyPASCAL 
( w r i t t e n  i n  FORTH, of c o u r s e ) .  Two of  
h i s  remarkable  r o u t i n e s  i n c l u d e  t h e  u s e  
of  Ragsda le ' s  t a b l e  s t r u c t u r e  (C.F., 
Morse code t u t o r i a l ,  24 May 8 0  FIG Meet- 
i n g )  i n  a Tokenizer  and h i s  t echn ique  
of r e c u r s i o n  uning dummy p o i n t e r - v a r i -  
a b l e s .  The PASCAL d e s i g n  Caue from a 
"Byte" (Sep-Nov 78) se r ies  of a r t i c l e s  
which i n s t r u c t e d  t h e  r e a d e r  t o  do i t  i n  
BASIC.  Tom's f i r s t  v e r s i o n  of  PASCAL- 
under-FORTH o c c u p i e s  some f o r t y  b l o c k s .  

FIG Meet ing - 

Three  t e c h n i c a l  t a l k s  were d e l i v -  
e r e d .  Michael P e r r y  d e s c r i b e d  a CP/M 
F i l e  System w r i t t e n  i n  FORTH which g i v e s  
a 8080/280 v e r s i o n  of FORTH compa t ib i l -  
i t y  w i t h  and u s e  of e x t a n t  CP/M d a t a  
f i l e s .  

K i m  Harris spoke  about  a r r a y s ,  i . e .  
how t a b l e s  a r e  c r e a t e d  by a l l o t i n g  space  
to  named v a r i a b l e s  and a c c e s s i n g  a r r a y  
components by man ipu la t ing  a n  index .  

concep t s  a f t e r  FORTH, I n c .  ' s poly-  
FORTH and t h e  o r g a n i z a t i o n  o f  f i e l d s  
w i t h i n  f i l e s .  The i r  FORTH d e f i n i t i o n s  
and demons t r a t ions  o f  f i l e  man ipu la t ion  
"How t o  t a l k  t o  mass s to rage" .  

Announced w a s  t h e  a v a i l a b i l i t y  o f  
s o u r c e  code  f o r  FORTH o n  t h e  6809 run-  
n ing  under  SWTPC's FLEX 1.9.  
copyr igh ted  by Tallrot and i s  a v a i l a b l e  
from FIG f o r  $10. See  o r d e r  b l ank .  

Regarding FIG o r g a n i z a t i o n a l  b u s i -  
n e s s ,  two v o l u n t e e r s  w e r e  a sked  t o  s t e p  
forward - o n e  t o  o r g a n i z e  mee t ings ,  
sequence  s c h e d u l e s  and d i s t r i b u t e  t a s k s  
(Ragsdale  estimates 3 hrslmo e f f o r t  
needed)  and t h e  o t h e r  t o  t a k e  up t h e  
meet ing  announcement e f f o r t .  

B i l l  Ragsda le  d i s c u s s e d  d a t a b a s e  

T h i s  i s  

;s  J.ay Melvin 
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=A CASE IMPLEMENTATION= A sample of use is: 

LJilliam S. Emery 

Yet a n o t h e r  CASE implementa t ion ,  
t h i s  f o r  e i t h e r  t h e  TI990 or t h e  
Motorola 6800. 

The objectives of t h i s  implementa- 
t i o n  e r e :  

1. T o  p r o v i d e  a c l ea r  s o u r c e  
program structure when us ing  
CASE, 1.e. no compiler d i r e c -  
t i ves .  

2. To p r o v i d e  a d i r e c t  e x i t  from 
any execu ted  CASE t o  t h e  n e x t  
program statement.  

3. To p r o v i d e  an ELSE (or T r a p )  
s t a t e m e n t  w i t h i n  t h e  CASE 
structure. 

Please note:  i n  both my 990 and 6800 
implementations of FORTH 
a l l  compiled a d d r e s s e s  
are 16 b i t s .  No relative 
a d d r e s s i n g  i s  u s e d .  

The canpi l ing word 'CASE creates a 
d ic t iona ry  e n t r y  as follows: 

1. The code a d d r e s s  o f  (CASE). 

2. The s o u r c e  a r g u m e n t  t o  be 
canpared. This  e l imina te s  the 
compilation of  LITERAL and the 
necess i ty  of moving the a r g e n t  
to the s tack .  

3. The branch  a d d r e s s  for I when 
not  t rue .  This  is the address 
of t h e  n e x t  CASE s t a t e m e n t  i n  
the list. 

A canplete CASE s ta tement  r equ i r e s  
t h ree  unique words: 

<CASE , pronounced "open case," 
CASE , pronounced "case," and 
CASE> , pronounced "case closed." 

: TEST 
<CASE 1 ." FIRST" 

CASE 5 .I1 FIFTH" 
CASE 7 .I1 SEVENTH" 
ELSE . ." Ncrr VALID" 
CASE> ; 

A t  compile time < C A S E  p l a c e s  a 
zero del imeter  on the s tack ,  canpiles 
to the d ic t iona ry  (CASE), t he  source  
argument, and a nul ,  which w i l l  becune 
t h e  n o t  t r u e  b ranch  a d d r e s s .  CASE 
then canpiles a standard EISE,  which 
reso lves  t h e  preceding not true, and 
deposits a nu1 address,  to be resolved 
by CASE>. The address of t h i s  nu1 cell 
is l e f t  on the  s tack.  Final ly ,  CASE> 
reso lves  a l l  addresses on the  s t a c k  to 
i t s e l f  u n t i l  t he  opening nul is enwun- 
&red . 

CODE (SASE) 1 T1¶90 ASSC(I8LCR I 
I )+ S C CWPARE ARGUMENT TO STACK I 
0- IP s INCT I INCT ( wp STACK ENTER PRCC I 

C U E  I ) I nov f SET UP BRANCE AODR I 
TYCN NEXT 

: *cut \ w u c )  mcac o , mc~c ROT I I 

: i ~ c  \ (CASC) t ,  acne o , I 

I 0, 32 WORD NUM8ER , : 

I CCASC 0 'CASE : IIIMEDIATC 
I C U E  'CLSC 'CASE : IMMEDIATE 
8 W C >  BEGIN PCRE SWAP ! 7DUP 0 -  END : IMllLDIATE 

A d i c t i o n a r y  map of t h e  campiled 
source would be as follows: 
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While using byte o f f s e t  address ing  
f o r  t h e  branches would have saved .one 
or two bytes per CASE s ta tement ,  to d o  
so would v i o l a t e  the  d e f i n i t i o n  of word 
a l igned  d i c t i o n a r y  e s t a b l i s h e d  a t  t h e  
r e c e n t  Standards Tean meeting. 

The word i n c o r p o r a t i n g  t h e  CASE 
paragraph is e n t e r e d  w i t h  any 16 b i t  
value  on the s t a c k .  Any CASE s ta tement  
f ind ing  the s t a c k  equal  to its argument 
p u l l s  t he  e n t r y  from t h e  s tack .  I f  no 
CASE s t a t e m e n t  m a t c h e s  t h e  s t a c k  
parameter t h e  v a l u e  re ina ins  f o r  t h e  
ELSE s ta tement ,  i f  used, or beyond the  
"case closed" p o i n t .  

?his procedure executes (and curt- 
p i l e s )  n i c e l y  o n  t h e  b y t e  o r i e n t e d  
Motorola 6800 by using t h e  following 
d e f i n i t i o n  f o r  (CASE).  

CODE ICASPI ( N 6 8 0 0  A P S E N B i E f i  I 
I LDX 0 1 LOX N STX , SA'VE ARSLflC!I': 1 

0. I P  A P'JL B PUL t ?OP S T A C K  8 

T S X  0 ) LOX N C P X  ?SUPA?C TO S T A C X  I 

I LOX I N X  I N X  I N X  I N X  I E K T E R  PROC ' 
u s e  I LDX 2 I LDX I SIX 4 SE': BRAIICH I 
TREY NEXT 

Thank you f o r  t h e  o p p o r t u n i t y  t o  
submit t h i s .  I t h i n k  t h e  c o n t e s t  i d e a  
is a g r e a t  one. How a b o u t  some f u t u r e  
c o n t e s t s  on + m P ,  the  Bartholdi "To" 
c o n c e p t  a n d / o r  Data  S t r u c t u r e s .  If 
p u b l i c a t i o n  space pmits I ' d  also be 
i n t e r e s t e d  i n  a c o m p e t i t i o n  a n  SORT 
a n d / o r  a n  a p p r o a c h  to p r e c o m p i l e d ,  
relocatable FORTH f o r  v i r t u a l  m e m o r y  
processing.  

W i l l i a m  S. Emery 
Costa Mesa, CA 92626 

J u d g e s '  Comments  - T h i s  e n t r y  
a c h i e v e s  its o b j e c t i v e s  w i t h  o n l y  7 
s h o r t  a n d  w e l l - f a c t o r e d  new word  
d e f i n i t i o n s .  The CODE word could have 
been  w r i t t e n  i n  h i g h - l e v e l .  W h i l e  
h a v i n g  to s p e c i f y  t h e  case k e y s  a s  
numbers a t  m p i l e  time is a restric- 
t i o n ,  it is adequate f o r  many applica- 
t i o n s .  Ard it does s i m p l i f y  t h e  source  
code. 

FIG NORTHERN CALIFORNIA 
MONTHLY MEETING REPORT 

26 J u l y  80 

FORML S e s s i o n  - 

Henry Laxon p r e s e n t e d  h i s  s t r i n g  
package which has been h i s  f i r s t  FORTH 
programming e f f o r t .  H e  p o i n t e d  o u t  t h a t  
t h i s  package was des igned  f o r  a comput- 
e r i z e d  t y p e - s e t t i n g  t a s k  and no t  t e x t  
e d i t i n g .  The word " s t r i n g "  t a k e s  a 
l e n g t h  pa rame te r  and name and is mani- 
p u l a t e d  so t o  f i n d ,  c o n c a t e n a t e ,  p a r s e ,  
move and so  f o r t h .  

John  Cassady t h e n  o u t l i n e d  h i s  
s t r i n g  package which he f a sh ioned  a f t e r  
N o r t h s t a r ' s  BASIC. H e  po in t ed  o u t  i t ' s  
f i l e  handl ing  u t i l i t y  and a d i s c u s s i o n  
a r o s e  r e g a r d i n g  s c r e e n  windows, i n p u t  
windows and v i d e o  segmen ta t ion .  Amaz- 
i n g  how FORTH g e t s  s t r u n g  a l o n g .  

FIG Meeting - 

Announcements i nc luded  t h e  r e p o r t  
o f  ove r  25 a t t e n d e e s  a t  K i m  Harris' Hum- 
b o l t  S t a t e  FORTH class.  

lems h e ' s  had t r y i n g  t o  c o n v e r t  code 
from o t h e r  machines  and a s s e r t e d  that 
w e  ough t  t o  submi t  code  a long  w i t h  
i t s  a l g o r i t h m  and perhaps  eveu assemb- 
ler p a r t i c u l a r s .  

Don Colburn,  f r o m  C r e a t i v e  Solu-  
t i o n s ,  ment ioned a FOKTHcoming t u t o r -  
i a l  under  CP/M w i t h  s t a c k g r a p h i c s .  

problems o f  t h e  f l o a t i n g  p o i n t  s t and-  
a r d s  team e f f o r t  . 

John  James d e s c r i b e d  Cap'n S o f t -  
ware's Apple e d i t o r .  

B i l l  Ragsda le  spoke  b r i e f l y  a b o u t  
t h e  I n s t a l l a t i o n  Manual v e r s i o n  e d i t o r  
and code was shown on  how t o  ex tend  
FORTH, Inc.  ' s  e d i t o r .  

By te  magazine was passed  a round.  
t h e  o r d e r  form t o  g e t  your  copy. 

A l lyn  Saroyan d e s c r i b e d  t h e  prob- 

Bob Smith reviewed p r o g r e s s  and 

A prev iew copy of t h e  August 1980 
See  

; s  J a y  Melvin 
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APPLE - 4th CASE 

!-.Lv. Fi t te ry  

Here i s  3 ;E-iect case f x  Apple-4th. 
The Apple t;?:-ks so-far and allows any 
le-~el cjf ::2s+-incj of any of tne allow- 
able str-&ztdros p l u s  more BFLIN-CASES, 
E N D - C A S E S .  You w i l l  q e t  a lo t  of 
fai13r.c.s i t  do n o t  b a l a n c e  y o u r  
( BEGIN-t';..S'-S ==ENP-CASES ; and y o u r  
(CASE=END-CASE). Msc be aware the 
the tor. of s t a c k  1s' still a v a i l a b l e  i f  
none of tkie case s t a t e m e n t s  a r e  exe- 
cuted. ,Stxrwise the top of s t a c k  is 
e a t e n  bj the  case statement .  When 
BEGXLJ-CASES :+; enccruntered 0 is placed 
on t h e  s t a c k  for END-CASES. When 
CASE is e p m u n t e r e d  a t  compile time 
OVEF. = ;ER'-DPANCH D , OROP is canpiled 
i n l i n e .  when END-CASE is encountered 
t h e  ZERO-BRANCH f o r  t h e  matching case 
is p t c n e d  to t h e  proper jump p i n t .  
When END-CASE is found a l l  f o r w a r d  
jumps set-up by END-CASE are resolved. 
This  is done with a BEGIN END looking 
f o r  t h e  C put on the compile time s t a c k  
by REGIN-CASES. W luck. 

Note: The g e n e r a l  approach of the CASE 
s t a t e m e n t  is : 

:TEST 5 D Y E R  = IF DROP .I' FIVE ELSE 
6 OVER = IF DROP ." SIX 'I ELSE 
7 OVER = IF DROP .'I SEVEN" ELSE 
DGQP .'I SAD INPVT" 

THEN THEN THEN ; 

Genera t e s  t h e  s a m e  code as: 

: TEST 
BEGIN-CASES 

34 CASE 34 . END-CASE 
35 CASE 3 5 .  ENDCASE 
36 CASE 36 . ENDCASE 
DROP ." BAD INPUT" 

Rm-cASEs ; 

Note: You must use up so i f  no case is 
execu ted  as i f  is l e f t  on the 
s t a c k .  

Case Docunmta t ion  - 
T h e  CASE s t a t e m e n t  format is 

a s  fol1.m: 

T h e  r e su l t .  o f  :.re 3 E G I N - C A S E S ,  
EN'D4XX.S is: 

i 0 ii 3 J G E  o ; t ~ J n  15 cxecu t td  
1 1 if no CASE o p t i o n  is executed 

? f  n<i ::AS2 o p t i c n  1s executed t h e  
f l o w  of execu t ion  starts af tpr  the l a s t  
END-CASE. Recause of t h i s  and t h e  f a c t  
t h a t  t h e  top  of s t a c k  passed to t h e  
BEGINKASE is still on k3p of  t h e  s t a c k  
you may drop t h e  parameter or p u  may 
u s e  i t  to  d o  a c a l c u l a t i o n  which is 
done o n l y  when none o f  t h e  case o p t i o n s  
are selected: 

Noti?: Thouqh the code e x e c u t e s  e x a c t l y  
t h e  same code t h e  f o m a t  i n  
F i g u r e  i i s  much ea s i e r  t o  
understand than t h a t  i n  F igu re  
2. It is a19c mlxh p r e f e r a b l e .  

Case S tatemect 

F i g w e  1. 

. =-= .I@ W-E"  ; 
: NEC .'I ESC-CIZ-N" ; 
: IEC .I@ Esc-crL-L" ; 
: S K  .I0 ESC-CL-S" ; 
: Esc KEY 

BEGIN-CASFS 
27 CASE E S C - W  END-CASE 
14 CASE E X  END-CASE 
12 CASE IEC ENDCASE 
19 CASE SEC END-CASE 

END-CASES : 
: OVTm 

BEGIN-CASES 
27 CASE Esc END-CASE 
14 CASE 91 DOT ENDCASE 
12 CASE 92 WT ENDCASE 
19CASE95DCrr E N D U S E  
DOT 
ENDCASES ; 
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: MONITER BEGIN KEY DUP OUTPUl' 
3 2 = E N D ;  

;S 

Figure 2. 

: Esc-Esc ." Esc-EsC" ; 
: slx . I *  Esc-m-S"  ; 
: LEC .Ig Esc-cTL-L" ; 
: NEC .IV Esc-cTL-N" ; 
: o m m  

B EGI N-CAS ES 
27 CASE KEY 

BEGIN-CASES 
27 CASE Esc-ESC E N X X S E  
14 CASE NEC END-CASE 
12 CASE LM: EM).CASE 
19 CASE SEC ENDCASE 

ENPCASES 
ENDCASE 

1 4 C A S E 9 1 I W T  E N D U S E  
1 2 C A S E 9 2 D O T  ENDCASE 
1 9 C A S E 9 5 D O T  E N P C A S E  
m 
END-CASES ; 

: MONITER BEGIN KEY DUP OUl'PW 
32 = END ; 

;S 

: OVER= OVER = ; 
: CASE BACKSLASH OVER= 

BACKSLASH ZEDBRANCH HERE 0 
BACSLASH IXOP ; INMEDIATE 

: E N D U S E  BACKSLASH B W H  HERE 0 , 
SWAP HERE 2 - SWAP ! ; IMtEDIATE 

: ENPCASES BEGIN -DUP I F  HERE 2 - SWAP 
! 0 ELSE 1 THEN END ; IMMEDL4"E 

PRINT-QFF 
85 85 PLIST 
( GNERAL 8 - B I T  SELECT CASE CODE 1 
( NEEDS BACKSLASH ( \ ) TO PORK 1 
( NR 16 B I T  VERSION SEE # S 1 , 2 , 3  1 
: X%X IF ELSE THEN ; 
'XXX DUP @ SWAP 2 + 4? 
( X 1 :  2 BECOElES 1 I N  THE ABOVE LINE) 

FORGET XXX 
C0Ns"C B W H  
CDbSTA" ZEIIO-BRANCB 

: BEGIN-CASES 0 ; IMMEDIATE 
: OVER= OVER = ; 
: CASE BACKSIASH OVER= 

Z E R O - B W H  , HERE 0 
BACKSLASH IXOP ; IMMEDIATE 

: ENlFCASE BRAKH , HERE 0 , 
S A P  HERE 2 - SWAP ! ; IMMEDIATE 

( W2: 2 BECOMES 1 I N  THE AEKIVE LINE) 

( X3: 2 BECOMES 1 I N  TffE WVE LINE) 
: E N D U S E S  BEGIN -DUP I F  HERE 2 - S?W 

! 0 ELSE 1 THEN END ; IMMEDIATE 

SuDDort Words 

:COT0 ' S l + l ! t Y P E D R O P ;  
: '? MRD HERE COWEXT @ @ FIND ; 
: L I T R > 2 + D U P > R @ 2 + ;  
: .PFE'ICH R> R> 2 + DUP >R @ 2 + SJAP 

;S 
>R ; 

E. W. Fi t t e ry  
International C e r e p u t e r s  
Mount Arlington, W 07856 

Judges' C o m m e n t s  - In te res t ing  but 
rather 1 hi ted . 

: N K S L A S H  .=ETCH 2 - , ; 
: BRANCH R> 2 + @ >R ; 
: ZEK)-BRANCH O= IF R> 2 + @ >R 

: B E I N - C A S E 3  0 ; IMMEDIATE 
E I S E  R> 2 + >R THEN ; 

COME TO FIG CONVENTION 
NOVEMBER 29 
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-DO-CASE EXTENSIONS= 

Bds Ciles 

Upon u s i n g  t h e  DO-CASE s t r u c t u r e  
o f f e r e d  by Rick  Kain i n  t h e  V o l .  1, 
No. 5 i s s u e  o f  F o r t h  Dimens ions ,  I 
came a c r a s s  s e v e r a l  i n s t a n c e s  where 
the pwer o f  t h i s  tremendously u s e f u l  
c o n s t r u c t  can be improved. The f i r s t  
is where s e v e r a l  o p t i o n s  are def ined  
using t h e  CASE and END-CASE s t r u c t u r e ,  
but  a l l  remaining cases have a c m o n  
o p t i o n .  The o t h e r  f e a t u r e  is where t h e  
DO-CASE v a r i a b l e  is to be tested wi th in  
a c e r t a i n  range o f  v a l u e s  i n s t e a d  o f  
s tr ict  e q u a l i t y  to  one va lue  per CASE. 
I n  order to m a i n t a i n  symmetry,  some 
renaming o f  t h e  keywords was n e c e s -  
s a r y .  The o l d  structure l o o k s  l i k e  
t h i s  : 

E0-c 
w C A S E . . . . . . . . . . . . . E N D E  
x CASE.............END.CASE ... ... 
z CASE ............. EI-JD-CASE 

END-CASES 

fly s t r u c t u r e  looks l i k e  t h i s :  

UO-CASE 
a CASE.............END-CASE 

b c CASES............END4XSES ... ... 
J CASE ............. i3ID-CME 

k 1 CASES ............ WD-CASES 
m CASE.............END.CASE 

OTHmg IS E ........ 
END-OO-CASE 

The lower case le t ters  i n d i c a t e  
o p e r a t i o n s  that l e a v e  a 16 b i t  va lue  o n  
the s t a c k .  CO-CASE is symnet r ica l  w i t h  
END-DO-CASE, CASE is symmetrical w i t h  
END-CASE, CASES is s y m m e t r i c a l  w i t h  
END-CASES and  OTHERWISE, well.. .. 

OTHERWISE is  u s e f u l  when t h e r e  
are s e v e r a l  c o u r s e s  of a c t i o n  for  

c e r t a i n  v a l u e s  of t h e  DO-CASE v a r i a h l c ,  
and a ccmnon m u t i n e  f o r  all t h e  other 
cases. T h i s  closes any "loopholes" f D r  
erroneous v a l u e s  t h a t  can occur. Vi i s  
is e a s i l y  implemented by p u t t i n g  t h e  
comnon r o u t i n e  a f t e r  t h e  l a s t  END-CASE 
and b e f o r e  t h e  END-CASES i n  R i c k ' s  
DO-CASE s t r u c t u r e .  H o w e v e r ,  f o r  
r e a d a b i l i t y  a n d  d o c u m e n t a t i o n ,  I 
d e f i n e d  a dummy word,  OTHERWISE , 
(i  .e. : OTHElWISC ; XMCEDIATE) , to mark 
t h e  a c t i o n .  Making t h i s  work  a n  
IMMEDIATE word a s s u r e s  t h a t  run time is 
n o t  a f f e c t e d .  CITHERWISE m u s t  be used 
a t  t h i s  p a r t i c u l a r  p i n t  i n  t h e  DOXASE 
s t r u c t u r e ,  and has no meaning or usage 
anywhere else. 

The need to test f o r  e q u a l i t y  to a 
v a l u e  w i t h i n  a r a n g e  l eads  to t h e  
CASES s t r u c t u r e .  Nhereas x CASE tests 
t h e  D O U S E  v a r i a b l e  (VCASE) f o r  x = 
W E ,  lo  h i  CASES tests KASE to see 
i f  i t  s a t i s f i e s  lo < VCASE < h i .  I f  
K A S E  is w i t h i n  t h e  r a n g e  of-the lower 
boundary, lo, and the  higher  boundary, 
h i ,  then  t h e  appropriate s ta tements  are 
executed w i t h i n  the CASES. .. ENDXASFS 
s t a t e m e n t  ( t h i s  i s  t h e  newer word - 
d o n ' t  c o n f u s e  it w i t h  R i c k ' s  END- 
CASES) .  I f  VCASE is o u t  o f  r a n g e ,  
t h e s e  s t a t e m e n t s  a r e  s k i p p e d  and  
execut ion  resumes a f t e r  t h e  E N H A S I S  
(new word ) statement .  

!he l i s t i n g  o f  t h e  s t r u c t u r e  is i n  
the f i g u r e  (see e n c l o s u r e ) .  The minor 
changes inc lude  - changing the  name of 
EM)-CASES, making a d m y  word called 
OTHERJISE, and d e f i n i n g  t h e  new word 
CASES. 

The s i m p l i c i t y  o f  CASES d o e s  n o t  
reflect  t h e  time it  t o o k  to  g e t  i t  
w r k i n g .  ( A  f a i r l y  lengthy  i n t e r a c t i v e  
Forth debugger was w r i t t e n  to help w i t h  
the d e v e l o p n t ) .  The basic idea is to 
subtract t h e  u p p e r  l i m i t  f rom VCASE 
minus one and see i f  t h e  r e s u l t  is z e r o  
or p o s i t i v e  (i.e., t h e  c a r r y  f l a g  IS 
set). If the c a r r y  f l a g  IS set, then  
t h e  r e s u l t  is o u t  o f  r a n g e  and t h e  
F o r t h  i n s t r u c t i o n  p o i n t e r  ( k e p t  i n  
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t h e  BC p a i r )  has to be increnented so 
that t h e  next  " i n s t r u c t i o n "  executed 
w i l l  be t h e  one  a f t e r  END-CASFS. The 
a c t i o n  is the  Same as  when K A S E  does 
not  match i n  the CASE s ta tement .  If  
t h e  c a r r y  f l a g  is EWT set, t h e n  VCASE 
is less  t h a n  or e q u a l  to t h e  u p p e r  
bound and  p o s s i b l y  i n  r a n g e .  I f  
KASE is less than t h e  upper bound, t h e  
lower bound is subtracted from VCASE. 
If t h e  result is n e g a t i v e  ( i . e . ,  c a r r y  
is I" set) ,  then  KASE is out of range 
and I P  is i n c r e m e n t 4  to  resume a f t e r  
END<ASES. I f  t h e  r e s u l t  is p o s i t i v e  
or zero  (i.e.,  t h e  c a r r y  f l a g  IS set), 
then KASE is between or equal  to t h e  
upper and lower b u n d a r i e s .  I n  t h i s  
case, t h e  s ta tements  between CASES and 
END-CASES are executed.  A t  CND-CASES, 
execut ion  jumps to a f t e r  the END-DO- 
CASE statement  and cont inues .  

Two i n t e r e s t i n g  c o n c e p t s  were 
included i n  t h i s  inplementat ion.  The 
f i rs t  was t h e  use of t h e  a s s e m b l y  
language CALL. The ' ( t i c k )  causes  t h e  
code f i e l d  p o i n t e r  of the next  word to 
be placed on the s t a c k .  The Forth CALL 
takes t h i s  address from t h e  s t a c k  and 
assembles t h e  CALL opcode and t h e  
address i n t o  t h e  d i c t i o n a r y .  A t  run  
time, t h e  call  to t h e  -TOP s u b r o u t i n e  
is e x e c u t e d ,  and  t h e  8080 program 
c o u n t e r  is pushed  o n  t h e  top of t h e  
stack. Within -TOP, the H POP t a k e s  
t h e  r e t u r n  address t o  HL, and  t h e n  
e x c h a n g e s  i t  w i t h  t h e  top item ( t h e  
boundary) 90 t h a t  t h e  r e t u r n  address 
w i l l  be on top of t h e  s t a c k  when REmrn 
is executed. 

I AFTER-END-CASES l e a v e s  a n  address 
on t h e  top o f  t he  compile time s t a c k  
which is assembled i n t o  the d i c t i o n a r y  
by the JMP i n  code CASES. A t  run  t ime, 
t h i s  AFTER-END-ES segment serves as 
an  ex tens ion  to machine code i n  code 
CASES. Although t h i s  type of progrm 
ming is a OrrO type of c o n s t r u c t ,  it is 
used  h e r e  to k e e p  t h e  d e f i n i t i o n  of 
code CASES short. I t  also adds i n s i g h t  

as  to t h e  i n t e n t  o f  extended segment by 
t h e  u s e  of a name. My advice  to other 
programmers is to use t h i s  jump around 
f e a t u r e  very s p a r i n g l y ,  93 as  to remain 
i n  keeping with t h e  concepts  o f  struc- 
tured  progrmirq . 

The TEST f o r  t h e  new DO-CASE i s  
listed on screen  153. I t  d i f f e r s  from 
the program t h a t  Rick submitted i n  t h a t  
the v a r i o u s  v a r i a b l e s  are to be entered 
on  t h e  s t a c k  b e f o r e  e x e c u t i n g  TEST. 
mis way, a l l  65,536 possibilities can 
be t r i e d  i n s t e a d  o f  o n l y  t h e  1 2 8  
a v a i l a b l e  f rom a n  A S C I I  k e y b o a r d .  

All o f  t h e  following was done using 
Zendex SBC-FORTH V 1 . 0  for  a n  8080 
processor. 

A f i n a l  n o t e  is i n  o r d e r .  The  
earlier DO-CASE had a bug i n  it per- 
t a i n i n g  to t h e  address used to store 
K A S C .  Notice t h a t  my r o u t i n e s  deleted 
t h e  ' ( t i c k )  which preceded VCASE i n  
l i n e s  3 an3 4 of the f i r s t  sc reen  t h a t  
Rick s e n t  (see V o l .  1, 15 of F o r t h  
Dimensions, pg. 51).  T h i s  is because ' 
KASE causes t h e  address of t h e  para- 
meter f i e l d  to be p u t  o n  t h e  s t a c k ,  
r a t h e r  than the l o c a t i o n  of VCASE i n  
t h e  R M  area.  Al though t h e  ea r l ie r  
00-CASE works, f e t c h i n g  VCWE always 
y i e l d s  a zero.  

Bob G i l e s  
t lagnet ic  Media, Inc.  
Tulsa ,  OK 

Judges' C a m e n t s  - 
More of a n  e x t e n s i o n  of p r e v i o u s  

work t h a n  a new CASE. 
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SCREEN 150 
0 ( DO-CASE STATEMENTS 4-4-80 BG ) 

2 VOCABULARY FORTH+ FORTH+ D E F I N I T I O N S  
3 
4 ( DO-CASE C A S E  END-CASE CODE D E F I N I T I O N S  ) 
5 0 VARIABLE VCASE 
6 CODE DO-CASE H P O P  VCASE SHLD I I N X  I I N X  NEXT J H ?  
7 CODE C A S E  W POP VCASE LHLD L A MOV W 1+ CMP 
8 O= NOT I F  I LDAX I 1+ ADD A I 1 +  HOV NEXT J N C  
9 I I N R  NEXT J f l P  THEN H A MOV W CMP 

1 0  O =  NOT I F  I LDAX I 1 +  ADD A I 1+ MOV NEXT J N C  
11 I I N R  NEXT J M P  THEN I I N X  NEXT J M P  
12 CODE END-CASE I LDAX A L MOV I I N X  I LDAX A H MOV 
13 H PUSH I POP NEXT J M P  
14 BASE C! :S ( END CODE D E F I N I T i O 1 J S  ) 
1 5  ( C O P I E S  FROM FORTH D I M E N S I O N S  V l - 5  pg 50/51 BG 4-4-80 ) 

1 BASE ce 

SCREEN 1 5 1  
0 ( DO-CASE E X T E N T I 3 N S  6-2-80 BG ) 
1 
2 CODE -TOP H P O P  XTHL XCHG E A FlOV CMA A E MOV D A MOV 
3 C M A  A D nov D I N X  D DAD R E T  
4 ( N O T  TO B E  CALLED FROM H I G H - L E V E L )  
5 CODE AFTER-ZND-CASES 0 LDAX C ADD A C HOV NEXT J N C  
6 B I N R  NEXT J M P  
7 
8 CODE C A S E  VCASE LHLD H DCX XCHG ' - T O P  C A L L  
9 C S  I F  D POP ' AFTER-END-CASES J M P  THEN 

10 VCASE LHLD XCHG ' - T O P  CALL 
11 C S  NOT I F  ' AFTER-END-CASES J M P  THEN B I N X  NEXT J M P  
12 
13 CODE END-CASES I LDAX A L YOV I I N X  I LDAX A H MOV H PUSH 
14 I P O P  NEXT JMP 
1 5  : S  

SCREEN 152 
0 ( CASESLOTHERWISE E X T E N S I O N S  5-22-80 BG ) 
1 ( FORTH+ D E F I N I T I O N S  - C O M P I L E R  DO-CASE STATEMENTS ) 
L 
3 : DO-CASE C O M P I L E  DO-CASE HERE 0 0 , ; IM!.!EDIATE 
4 : C A S E  C O M P I L E  C A S E  SWAP HERE 0 C ,  : I H M E D I A T E  
5 : END C A S E  C O M P I L E  END-CASE HERE 0 , SWAP HERE 
6 OVER - SWAP C !  : IMMEDIATE 
7 ( C O P I E D  FROM FORTH D I M E N S I O N S  V1-5 W 50/51 BG 4-4-80 ) 
8 
9 : C A S E S  C O M P I L E  C A S E S  SWAP HERE 0 C ,  ; IMMEDIATE 

10 : END-CASES C O M P I L E  END-CASES HERE 0 , SWAP HERE OVER - SWAP 
11 C 1  : IMMEDIATE 
12 : OTHERWISE : IMMEDIATE ( NULL D C F I N I T I O N  ) 
13 : END-DO-CASE B E G I N  HERE SWAP ! -DUP 0 END ; IMMEDIATE 
14 FORTH+ ;S 
15 

S C R E E N  153 
0 ( T E S T  FOR EXTENDED DO-CASE 
1 B A S E  CO HEX 
2 : MONITOR DO-CASE 
3 40 C A S E  Q U I T  END-CASE 
4 41 C A S E  ." AAAA " END-CASE 
5 42 C A S E  ." BBBB " END-CASE 
6 43 C A S E  ." CAT a END-CASE 
7 30 39 C A S E S  ." NUMBERS " END-CASES 
8 O F E  102 C A S E S  ." CROSS END-CASES 
9 OTHERWISE ." NOT T E S T E D  

10  END-DO-CASE : 
11 
12 : T E S T  B E G I N  DUP MONITOR 0 = END ; 
13 
14 B A S E  C! ;S 
15 

5-22-80 BG ) 
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ENTRY FOR THE 
FIG CASE CONTEST 

Ar ie Ka t tenberg 

An Overview of t h e  CASE Statement  

E x t e r n a l l v  t he  CASE s t a t e m e n t  looks 
1 i k e  : 

m n  
k 

1 

CASE ........... ESAC 
CASE ........... ESAC . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  
CASE ........... S A C  
ENDCASE 

- ~f a c o m p a r i s o n  is  n o t  ' t r u e '  
(mfn) the m s t a y s  on the s t a c k  and 
is tes ted a g a i n s t  t h e  n e x t  CASE. 

- I f  a CASE is met t h e  m is dropped 
and after t h e  case body is executed,  
t h e  S A C  t r a n s f e r s  c o n t r o l  to words 
fol lowing ENDCASE. 

- I f  none o f  the CASES is met, ENDCASE 
has c a n p i l e d  a DROP t h a t  now drops 
t h e  m i n s t e a d  of  one o f  t h e  CASES 
doing t h a t .  

I f  we w a n t  e x p l i c i t l y  some ( s t a c k )  
o p e r a t i o n s  to be done t h e n  none of the 
cases is met, t h e  m t h a t  remains on the 
s t a c k  t h e r e  would be b o t h e r i n g .  We 
then use: 

m n CASE ........... ESAC 
k CASE ........... S A C  . . .  . .  . . .  . .  . . .  . .  . . .  . .  
1 CASE ........... CSAc 

OTHER .......... ENDCASE 
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N o w  t h e  ' O T H E R '  h a s  compiled a 
drop f o r  t h e  m and  ENDCASE does n o t  
compile a drop. 

I n  both the above examples we  can 
n e s t  o t h e r  case s t r u c t u r e s  i n  any of 
t h e  case bodies. T h i s  i s  a n o t h e r  
r e a s o n  f o r  u s i n g  'OTHER' sometimes. 

Though t h i s  is i n  m way e s s e n t i a l  
to the above s t r u c t u r e s  I have c b s e n  
a h i g h  l e v e l  b r a n c h  i n  t h e  c o n d i -  
t i o n a l  b r a n c h  t h a t  is c o m p i l e d  by 
CASE (1.e. ( C A S E )  m a n i p u l a t e s  the 
r e t u r n  stack c o n t e n t s  to e f f e c t u a t e  a 
b r a n c h ) .  Now i t  is simple, machine  
independent and s e l f  e x p l a i n i n g  to make 
wrds l i k e :  

>CASE <CASE CASES OODCASE etc. 

that can take  t h e  place o f  CASE i n  t h e  
above examples. (Of course  this - can be 
done using machine language conditional 
b r a n c h e s  f o r  t h e s e  e l e m e n t s  j u s t  a s  
wel l .  ) 

The m, n,  k and 1 in the 
e x a m p l e s  may be any amount o f  FORTH 
t h a t  p u t s  a n u m b e r  o n  t h e  s t a c k .  

I n t e r n a l l y  making a p i c t u r e  of a 
compiled CASE s t r u c t u r e :  (e.9.) 

By the  way: 

addrosa contents (at compilm t i - . . . )  . .  . .  . .  
incroaainq - * 
m m r y  l it  
addr.aa.8 

l i t  
n 

( ca.. I 
..-I CASE .... .... .... .... 

branch U A C  
0.- s 
t 

xx I l i t  

(c~s.) w e  
Y7-s  .... .... .... .... 
branch 
..-I ESAC 

yy l i t  
. D  
(cia.) 

xx-s .... crae .... .... .... 
branch ESAC branch W A C  

oe-S or we 0.-s 
xz i drop ENDCASE Rnd zz : drop OTSER 
m. I heem: .... .... .... .... .... 

.... .... .... 
e. : .... ENGCASC .... .... .... 



Ins tead  of the (CASE) cfa's we may f i n d  
examples of: 

(>CASE), (<CASE), (CASES) etc. 

there i n  a more advanced  example .  

The m ,  n ,  k ,  p here are compiled 
literals, b u t  there may be a l l  sorts of 
FORTH compiled there. 

Source d e f i n i t i o n s  i n  fig-FORTH words 

SLl ':a0 

M-8Ofeb29 I . :*SL contro l  s tructure  
. SMM ( I r - l e v e l  branch i f  801 i l  zero, um.d by CASE * )  

W I  1+ SWAP 

L 

An ' E n g l i s h '  explana t ion  of how 
the words work: 

Z B W  

F i n d s  ' t r u e '  o r  ' f a l s e '  on t h e  
s t a c k .  I t  fetches t h e  address of the 
second r e t u r n  stack number which is t h e  
p o i n t e r  (stored IP) i n  the list where a 
branch can occur. 

- I f  'true' was on stack, the  p o i n t e r  
is i n c r e m e n t e d  by 2 (making n e x t  
s k i p  t o  t h e  CFA f o l l o w i n g  t h e  
branch) and t he  second stack nunber 
is dropped. ( I t  was t h e  'key' to 
the 'case'.) 

- If  ' false '  was on stack, t h e  p o i n t e r  
is incremented by the value t h a t  is 
found i n  t h e  l o c a t i o n  where it is 
p o i n t i n q  to (makinq NEXT to resume .- - 

If SUAP-DROP Z-CLSL DUP @ @ I B L N  SWAP 41 

11111 OVER - SWAP I : 

OVER .I ZBRAN I 

7CcllP CWPILL (CCSL) ULRL 0 , 5 ; IIIIICDIATL " 

; :ma i n t e r p r e t a t i o n  of-  t h e  list where 
C A S E 1  (Complied by CASE, do a t e s t  and conditionally branch * I  t h e  b r a n c h  was compiled a t  a new 

:A.SSC ( ~ x e c u c e  u n t t l  LSAC i t  1.7-2 quais caser~ 0 )  l o c a t i o n ) .  

( Complete a p n d ~ n q  forward branch .I 

S A C  (Clome CWCi Key 1 1  l e f t  I f  case not done.) 

mBR 
121111 (rrtor laat EsM.  if stack or nemted CASES umed tture - 

e I ?PAIRS 
C ~ P I L L  nmwcn BLRL o , SWAP corm 4 I I M ~ A T C  

4 7 ?AIRS CWPILC DilOP 6 I I I l l lLDIATC 
Finds a n  address on s tack:  a dis- 

t a n c e  from the a c t u a l  DP value  to that 
address is compiled i n  t h e  address. 

- 

(CASE 1 n 1 . 3 1  

8 a L  c o n t r o l  s t ructure  ~ - 8 o r e b  29 I 
C Y X U E  (Clome a C u t ?  contro l  mtructure *) 

DOP 4 - I f  CmPILE DROP LLSE 6 ?PAIRS 4 ZULN F inds  two numbers o n  stack, canpares  
ll1U DROP COBR these and l e a v e s  t h e  2nd o n  stack. 

- 1  Then control is t r a n s f e r r e d  to ZBRAN. 

9 lists as a r e l a t i v e  branch (the rela- 
- t i v e  jump following it i n  the list). 

Bccm WP 4 .I S P ~  CSP @ < AND 

= P U T  I I M E D I A T E  

k The CF'A of (CASE) appears i n  canpi led  

- 

COME TO FIG CONVENTION 
NOVEMBER 29 

Has precedence and checks whether se 
are c o m p i l i n g  when we u s e  it. I t  
cunpiles (CASE) and p u t s  t he  address 
f o l l o w i n g  (CASE)'s CFA i n  t h e  l ist,  
on s t a c k .  I t  stores a temporary 0 
i n  t h a t  l o c a t i o n  and  p u t s  a 5 for 
pair checking on the stack. 
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ESAC - 
Does a p a i r  c h e c k  o n  t h e  5 i t  

expects from CASE. I t  compiles a 
BRANCH, p u t s  a t e m p o r a r y  P i n  t h e  
location fol lowing t h a t  BRANCH and p u t s  
t h e  address o f  t h a t  l o c a t i o n  on s tack .  

The branch t h a t  is h a l f  made by t h e  
previous CASE is completed. For pair 
check by t h e  fol lowing ENDCASE a 4 is 
pt on s t a c k ;  the change of check d i g i t  
( f r o m  5 t o  4 )  makes t h e  n e s t i n g  o f  
o t h e r  case s t r u c t u r e s  i n  CASE .... S A C  
p o s s i b l e .  (ESAC h a s  p r e c e d e n c e .  ) 

OTHER 

Has precedence, it does pair check 
on  t h e  4 i t  e x p e c t s  f rom ESAC. I t  
compiles a DROP for t h e  key ( f o r  the 
CASES that are a l l  not f u l f i l l e d  when 
t h i s  p o i n t  i s  r e a c h e d ) .  The c h e c k  
d i g i t  6 is p u t  on  s tack .  The change 
from 4 to 6 as a check d i g i t  s i g n a l s  to 
ENDCASE that t h e  'OTHER' is used and it 
makes n e s t i n g  of other case s t r u c t u r e s  
i n  OTHER . . . . ENDCASE p o s s i b l e .  

Checks for a 4 on s t a c k ;  i n  case 
there is a 4 the "(?I'HER" is no t  used 
and we m u s t  compile a aROP here.  If 
t h e r e  is n o t  a 4 t h e r e  must be a 6 
(which is checked);  it is replaced by a 
4. 

T h e  rest of ENDCASE l o o k s  f o r  
4 's  on s t a c k  that are placed there by 
t h e  prev ious  SAC'S ( s i n c e  there may 
be 4 ' s  o n  s t a c k  a l ready before t h e  
d e f i n i t i o n  t h a t  c o n t a i n s  t h e  case 
s t r u c t u r e .  ENDCASE also c h e c k s  SP@ 
against CSP contents). 

The incomplete b r a n c h e s  from t h e  
E S A C ' s  are completed u n t i l  none is 
lef t  . 

Glossary e n t r i e s  f o r  each word 
i n  sheet B 

ZBRAN mf --- ( i f  f is true) 
m f  -- m ( i f  f is f a l s e )  

Procedure to perform t h e  branch f o r  
a h i g h  l e v e l  r u n  time c o n d i t i o n a l  
b r a n c h  i n  a CASE c o n t r o l  s t r u c t u r e .  

I f  f is f a l s e  ( z e r o ) ,  the i n - l i n e  
parameter f o l l o w i n g  t h e  c o m p i l e d  
r e f e r e n c e  to t h e  run time c o n d i t i o n a l  
branch is added to t h e  stored i n t e r -  
p r e t i v e  p o i n t e r  ( s e c o n d  word o n  t h e  
r e t u r n  s t a c k )  to e f f e c t u a t e  a branch. 

I f  f is true, 2 is added to sk ip  the  
i n - l i n e  parameter and m is d r o p p e d .  
Used b y  ( C A S E ) ,  ( > C A S E ) ,  ( C A S E S )  
etc. 

COBR addrl -- 
C a l c u l a t e  t h e  b r a n c h  o f f s e t  from 

d d r l  to HERE and store i n  addrl, thus 
r e s o l v i n g  a pending forward b r a n c h .  

(CASE) rn n -- ( i f  in equal n )  c2 
m n -- m ( i f  m unequal n )  

The r u n  time procedure to condition- 
a l l y  branch i n  a CASE control s t r u c -  
ture. 

If m equals n,  no branching occurs 
and NEXT i n t e r p r e t s  t h e  words follaWing 
t h e  b r a n c h  o f f s e t  i n  t h e  d i c t i o n a r y  
after the CE'A o f  (CASE).  

If m is unequal to n ,  m remains on 
s t a c k  a d  WXT resumes interpretation 
wi th  a new interpretive p o i n t e r  value 
according to t h e  branch o f f s e t .  

Canpiled by CASE. For branching,  
2 B W H  is used. 
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CASE m n -- (run-time, i f  

m n --- m (run-time, i f  
m equal to n )  P,C2 

m unequal to n )  
-- addr c (canpile) 

Occurs i n  a c o l o n - d e f i n i t i o n  i n  
the form: 

CASE ........... ESAC 
CASE ........... ESAC 
CASE ........... S A C  
E " 3 E  

CASE ........... ESAC 
CASE ........... ESAC 

CASE ........... ESAC 
Ol'HER .......... ENDCASE 

.... .... 

o r  : 

.... .... 

A t  run-time CASE selects execution 
wsed on an equa l i ty  test o f  the  two 
numbers on s tack.  I f  m equals  n the 
p a r t  u n t i l  the  next  €SAC is executed 
and then  c o n t r o l  is passed  to a f t e r  
ENDCASE. I f  m is n o t  e q u a l  to n ,  m 
remains on the s t ack  and control  passes 
to a f t e r  the following SAC. The use 
of OTHER and i t s  ' o t h e r '  part  are 
Dpt iona l .  ENDCASE, o r  ( i f  p r e s e n t )  
JTHER, drops t h e  remaining m. 

A t  compile time CASE compiles 
: C A S E )  and  r e s e r v e s  space f o r  a n  
2 f f s e t  a t  a d d r .  a d d r  and  c a r e  
J s e d  l a t e r  f o r  r e s o l u t i o n  o f  t h e  
a f f s e t  and error t e s t ing .  

SAC addr l  cl - addr2 c2 
( m p i l i n g )  P,C2 

Occurs  w i t h i n  a c o l o n - d e f i n i t i o n  
Lq the form: 

CASE .......... ESAC 
CASE .......... E A C  

CASE .......... ESAC 
ENDCASE 

... ... 
zr : 

CASE .......... ESAC 
CASE .......... €SAC 

CASE .......... S A C  
OTHER ......... ENDCASE 

... ... 

A t  run-time ESAC executes a f t e r  the 
p a r t  se lec ted  by t h e  CASE i t  pairs to. 
S A C  branches over the following cases 
and resumes execution after ENDCASE. 

A t  compi le  time ESAC compi les  a 
BRANCH, r e s e r v i n g  room for  a branch  
o f f s e t  a t  addr2, leaving d d r 2  and c2 
f o r  later resolving of the  o f f s e t  and 
error checking. ESAC also resolves  the  
pending branch f r a n  the previous CASE 
a t  addr l ,  s to r ing  the  ofset from addr l  
to HERE. 

UTHER m --- (run-time) c, p 
cl -- c2 (canpi l ing)  

O c c u r s  w i t h i n  a c o l o n  d e f i n i t i o n  
i n  the form: 

CASE ........... ESAC 
CASE ........... ESAC 

CASE ........... ESAC 
OTHER .......... ENOCASE 

... ... 

A t  run-t ime OTHER executes when 
none of the  cases is met. UI'HER drops 
t h e  m a g a i n s t  which t h e  cases were 
tested. 

A t  compile time OTHER compi l e s  a 
DRDP. OFHER also checks the  cl f r a n  
t h e  l a s t  S A C  f o r  error t e s t i n g  and 
pu t s  c2 on s t ack  to s igna l  ENDCASE that 
UI'HER has been used and to make nes t ing  
of new case s t r u c t u r e s  poss ib l e  between 
OTHERand ENDCASE. 

ENDCASE addrl cl addr2 cl ..... 
addrn-1 cl addr-n c2 -- 
m -- (run-time, no OTHER u s e d )  
( = w i l i n g )  PIC 

Occur s  i n  a c o l o n - d e f i n i t i o n  i n  
the form: 
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CASE ........... ESAC 
CASE ........... ESAC 

CASE ESAC 
ENDCASE 

CASE ........... ESAC 
CASE ........... CSAC 

CASE ESAC 
CYI'HER .......... ENDCASE 

... ... 

or : 

... ... 

A t  run-time ENDCASE Serves as the 
d e s t i n a t i o n  of a l l  forward b ranches  
from t h e  S A C ' S  i n  the case s t ruc tu re .  
I f  OTHER does not  occur,  ENDCASE drops 
t h e  m that remained on stack when no 
case is m e t .  

A t  compile time ENDCASE compiles 
a DROP i f  OTHER was n o t  used i n  t h e  
case structure, which can be known fran 
the value of C2. ENDCASE reso lves  a l l  
the pending forward branches from the 
SAC'S by s t o r i n g  the offset from addri 
to HERE i n  addri f o r  addr l  thru addrn. 
The C l ' s  indicate the presence o f  such 
an  un reso lved  branch  a s  long as t h e  
cont ro l  s tack  poin ter  is no t  passed. 

Exa.nples of t h e  u s e  of this statement 

SCR Di02 

0 ( Examples of CASE cont ic  
1 a ¶EL 
2 0 CASE .. 
3 1 CASE .* 
4 2 CASE : 
6 4 C U E  .. s ~ C A S S I  : 

* i t  
I 
I 

I 
I 
I 
I 
I 

, s t t u c t u r e  AK-0OI.b 
t number -1 k r w e a  0 and 9 as tea t  
IAC 
IAC 
IAC 
i AC 
IAC 
IAC 
iAC 
LAC 

10 0 C A S t  .. ElghC. kAC 
11 *.CASE .* I I U E .  F A C  
12 . OUt8id. range 0-9 CUDCASE t 
13 
1 4  
1s  - 

sca :io3 

0 ( Caamples of CASE control  structuce AK-BOle429 
1 I C W P L  3-e :rat IS p t i c t e d ,  releccrd by num&ur -1  C numbrr - 2  
2 5 C U E  12 CASE .. This' CS AC 
3 1 C A S E  : :.. CSAC 
4 QTI iEl  .. only' 
5 18  CASE 2 CASE .. a very' ESAC 
6 7 cwc : 1illy' ESIC 

EWDCASE ESIC 

7 O T a R  .* example' ENDCASE ESAC 
a OTPER 2 CASE : Of the use. EShc 
9 9 CASE .. of nrrtcd' ESAC 

10 OTUER .' C a s r s '  EHDCISE E : : D C l j E  ; 
11 
12  I s 
13 
14 
1s 

29 I 
* )  

Short d i scuss ion  on the case 
statement presented here 

The h i s t o r y  of t h i s  case statem?nt  

A first t r y  for CASE was a regh03- 
ment o f  IF so w e  could  produce case 
s t r u c t u r e s  1 ike : 

is out l ined  below: 

Ia. ... CASE .... THEN ... ... CASE .... "4 ... ... CASE .... THEN DWP ... 
or 
ib. ... CASE .... E f s E  ... CASE .... ElSE ... CASE .... ELSE DROP 

THEN THEN THEN 

A t  r u n - t i m e ,  Ib is t h e  f a s t e r  
one  s i n c e  no other cases are tested 
once a case is aone. A disadvantage 
however is the necess i ty  to write the 
TIEN ... ... series. 

An improvement on Ib was to organize 
the DROP THE3 THEN ... THEN by a new 
mpiler  wrd : 

11. ... CASE .... ELSE ... CASE .... ELSE ... CASE .... ELSE 
ENDCASE 
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B u t  s i n c e  ENDCASE c a n  o n l y  see 
by t h e  2 ' s  for ? P A I R  o n  s tack  how 
many branches have to be completed. this 
structure I1 cannot be nested in s ide  . . . IF . . . ELSE . . . THEN or ins ide  an 
o ther  CASE ... ELSE. 

'Ibis could be avoided by making a new 
"ELSE" and then  us ing  other numbers 
for ?PAIR checking i n  the s t ruc tu re .  

By changing  t h e  number for pair  
checking i n  t h e  new "ELSE" (ESAC) , also 
n e s t i n g  i n  other case structures is 
possible  : 

111. ... CASE 7 PAIRS .a. C S I C  '?PAIRS 'b' . . . CASE UAC ... CASE EIU 

?PLIRS .b. ENDCASE 

Now, a remain ing  problem is t h e  
p a r t  b e t w e e n  ESAC ( t h e  l a s t )  and  
ENDCASE. There  t h e  number a g a i n s t  
which t h e  cases are checked is still on 
stack, so we cannot e a s i l y  manipulate 
the stack there: also, a t  compile time 
we have the "b"'s for ?PAIR checking on 
s tack so w e  canno t  n e s t  a new case 
structure there. 

To so lve  these two problems we made 
the op t iona l  "OTHER" that performs the 
DROP a t  run time and that a t  canpile 
time changes again the "check number" 
to inform ENDCASE that the DROP a l ready  
h a s  been compiled and to make nes t ing  
of other case structures possible. 

Of c o u r s e  the nes t ing  problem could 
have been solved by using an opening 
word l i k e  is done i n  t h e  example o n  
page 50 and 51 of F o r t h  Dimensions,  
W A .  1, No. 5. But this forces the use 
of an e x t r a  word a t  compile time. This 
opening word &uld e.g. store the top 
stack word on the r e t u r n  stack (no t  i n  
a va r i ab le  as is done i n  the example!, 
s i n c e  this p r o h i b i t s  nes t ing  of case 
s t r u c t u r e s ) .  But I doubt whether it is 
an  advan tage  to  remove t h e  number 
a g a i n s t  which t h e  cases are checked 
from the stack: This costs ( run )  - time, 
makes it  d i f f i c u l t  to  change t h a t  
number between a n  ESAC and t h e  n e x t  

CASE (after a l l ,  why should one not  be 
allawed to do this) and the  number is 
n o t  i n  t h e  way as  far  as  I can  see. 

The use of a high l eve l  (CASE) and 
the use of the  separate ZBRAN there are 
not mandatory. 

To h a v e  a f a s t  e x e c u t i n g  case 
s t r u c t u r e  one may rewrite (CASE) i n  l o w  
level without a f f ec t ing  the essence of 
this case s t ruc tu re .  

However ,  a s  p r e s e n t e d  here t h e  
s t r u c t u r e  is machine independent for 
standard fig-FORTH's. 

Also this high l e v e l  (CASE) makes it 
e a s y  to ex tend  t h e  possibil i t ies,  
e.g. : 

i (>CASC) 0-9 < tBRAti : (JRANCB I F  SNALLER THAN1 
t >CASE COMPILE ( > C A S L )  UERE 0 , 5 : IRNEDIATE 

and we have a new type of case. 

or: 

t (CASES)  ROT > R  1 < SdAP R > &ND R >  

: C W C S  COHPILC (CASES) BCRE 0 , 5 ; :NIILDIATE 
SWAP ZBRAN ; (BFANCB IF NOT I1 RANGE1 

etc. Any odd case you expect to u s e  
more than once can be incorporated i n  
t h e  set a n d  used j u s t  l i k e  CASE.  

P.S. I n  r e r e a d i n g  a l l  this I notice 
t h a t  "?COHP" is n o t  needed i n  t h e  
d e f i n i t i o n  of CASE;  please omit. 

P.P.S. My na t ive  language is Dutch; 
please f o r g i v e  me any errors i n  t h e  
language. 

Arie Kattenberg 
Utrecht , Netherlands 

Judges '  Comments - T h i s  e n t r y  h a s  a 
number of  i n t e r e s t i n g  ideas i n  it and 
cou ld  be u s e f u l  to d e v e l o p e r s .  The 
presenta t ion  is a b i t  hard to follow i n  
places. A plus is the short h i s t o r y  of 
the developnent o f  t h i s  CASE s t r u c t u r e  
through severa l  earlier forms. 
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=CASE CONTEST STATEMENT= 

George Lyons 

T h i s  e n t r y  s u b m i t t e d  to t h e  FIG 
Case S t a t e m e n t  C o n t e s t  is 1 i m i  t ed  
to  p r o v i d i n g  a c o m p i l e r  s y n t a x  for 
w r i t i n g  e q u i v a l e n t s  o f  ALxx)L ''case" and 
"switch" s t a t e m e n t s  i n  FORTH and some 
a d d i t i o n a l  words to use i n  conjunct ion 
w i t h  W L  s t y l e  case express ions .  As 
such i t  does  n o t  s o l v e  a l l  the problems 
posed  i n  t h e  c o n t e s t  announcement .  

I n  f o r m u l a t i n g  a case e x p r e s s i o n  
syntax the  f i r s t  d e c i s i o n  was to treat 
case l i s ts  a s  i n - l i n e  o r  l i t e r a l  
express ions  wi th in  : d e f i n i t i o n s  r a t h e r  
than provide a special d e f i n i n g  w x d  
c r e a t i n g  words o f  a case l i s t  t y p e .  
T h i s  i n c r e a s e s  f l e x i b i l i t y  o f  use a t  
t h e  expense of s t o r a g e  saving otherwise 
o b t a i n a b l e  by e x p l o i t i n g  t h e  code 
address f i e l d  of  a case-type wxd .  A 
second d e c i s i o n  was to allow use of a 
list either to execute  a case selected 
a t  run t ime or +a compile the  execut ion  
address  of  t h e  case--for use i n  more 
complex m p i l e r  f e a t u r e s .  Storage f o r  
a list which was to be o n l y  executed 
turned o u t  less than when m p i l i n g  so 
d i f f e r e n t  commands are p r o v i d e d  for 
t h e s e  two c i r c u m s t a n c e s .  A t h i r d  
d e c i s i o n  was to inc lude  i n  t h e  canpiled 
code for a case list no number-of-cases 
parameter; hence no checking of the  r u n  
time i n p u t s u b s c r i p t ' s  v a l i d i t y  is done 
i n  e x e c u t i n g  t h e  cases.  I n s t e a d  
separate mrds ?INDEX and EXCEPT are 
provided to do t h i s  checking, taking 
more storage when used than i f  their 
f u n c t i o n s  *re b u i l t  i n t o  the case list 
d e ,  but  saving time and space when 
t h e y  a r e  n o t  n e e d e d ,  a s  when t h e  
v a l i d i t y  o f  t h e  input  is e s t a b l i s h e d  
elsewhere i n  a program. 

The in- l ine  case lists are handled 
as  one  i n s t a n c e  of a g e n e r a l  approach 
to i n - l i n e  list f u n c t i o n s  i n  which a 
list is represented  i n  the form ccc( ... list data... ). cc( is a Word which 

b e g i n s  c o m p i l i n g  t h e  l i s t  and ) is 
introduced as a wrd, i n  a d d i t i o n  to 
its role i n  ccmments, to  terminate t h e  
l i s t .  D i f f e r e n t  words ccc( p e r f o r m  
d i f f e r e n t  f u n c t i o n s  i n v o l v i n g  d a t a  
o r  code s t o r e d  i n  t h e  l i s t .  T h e  
p a r e n t h e s i s  was d e f i n e d  a s  a word 
because of  t h e  s i m i l a r i t y  o f  t h e  run 
time process o f  skipping around data 
embedded wi th in  a d e f i n i t i o n  and the 
ccmpile time skipping past a canment i n  
source code. The g e n e r a l  a p p r o a c h  
compiles a l l  lists with an execut ion 
address  a t  t h e  f r o n t  which processes  
t h e  d a t a  a n d  r e t u r n s  c o n t r o l s  t o  
t h e  p o i n t  f o l l o w i n g  t h e  l i s t ;  t h e  
address of t h i s  r e t u r n  p i n t  is stored 
i m m e d i a t e l y  f o l l o w i n g  t h e  e x e c u t i o n  
address a t  t h e  b e g i M i n g ,  and it h a s  
mre uses  than j u s t  r e t u r n i n g  c o n t r o l .  
When a list c o n t a i n s  v a r i a b l e  l e n g t h  
elements  a v e c t o r  o f  addresses of the 
e lements  is appended to the end of t h e  
list i n  r e v e r s e  order. The case lists 
are a n  example o f  t h i s  s t r u c t u r e  i n  
h i c h  the data is a list o f  v a r i a b l e  
l e n g t h  code s e g m e n t s ,  w r i t t e n  f o r  
i n s t a n c e  u s i n g  EXECUTE( CASE case 0 
d e . . .  CASE case1 code... CASE . . . 1 .  
T h e  case c o m p i l i n g  words s u c h  a s  
EXECUTE( are w r i t t e n  u s i n g  u t i l i t y  
bbrds a v a i l a b l e  for bui ld ing  additional 
f u n c t i o n s  along the same l i n e s .  

Examples  o f  t h e  l a t t e r  are some 
Words t h a t  might be used i n  c o n j m c  
t i o n  w i t h  EXECUTE( ... ). These are 
mentioned b r i e f l y  here, and some are 
implemented i n  t h e  g l o s s a r y  and code 
s e c t i o n .  

[ n ] EXCEPT EXECUTE( ... ) 
(manpile time sxrce) 

A t  run t h e  EXCEPT. w i l l  check the 
s u b s c r i p t  on  t h e  s t a c k  i n t e n d e d  to  
select a case i n  EXECUTE(...) and 
replace it by zero i f  n e g a t i v e  or 
greater than n. Case z e r o  can ther?. be 
e s p e c i a l l y  w r i t t e n  to  h a n d l e  t h e s e  
except ions .  

W+ addr n --- addr+2*n 
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Address  a r i t h m e t i c  o p e r a t i o n  f o r  
byte addressable computers. Increments 
an a d d r e s s  adr  by n words. Can be  
implemented i n  machine code using s h i f t  
o p r a t i o n s  ins tead  of  multiply.  

: w + 2 * + ;  

W- addr n --- addr-2 f n  

Address a r i t h m e t i c  o p e r a t i o n  f o r  
byte addressable computers. Decrements 
an address  ad r  by n words. See W+. 

COMPILES -- addr n P I  c 
Used in  conjunction with EXM=VTES i n  

a : d e f i n i t i o n  to combine a procedure 
performing canpi le r  opera t ions  with run 
time code f o r  the procedure canpiled, 
in  a s ing le  de f in i t i on .  In  the form : 
ccc .. . COMPILES .. . EXECUTES ... ; 
IMMEDIATE , ccc performs the  opera t ions  
up to  EXECUTES a t  compile time; these  
compile time opera t ions  include COM- 
PILES which compiles t h e  address  of  the  
code fo l lowing  EXECUTES. EXECUTES 
p laces  a t  t h a t  address  a poin te r  to the 
code f o r  : d e f i n i t i o n s ,  so t h a t  t h e  
code following EXECUTES is i n  e f f e c t  a 
: d e f i n i t i o n  w i t h o u t  a name f i e l d .  

:CWPtLGS I C C t 4 P  CWPILC Co((P1LG BERG n 2 ALLOT I IMMEDIATE 

E x E C m S  addr n --- PfC 

See COMPILES. C o m p i l e s  ;S t o  
terminate the canpi le  time part of a 
dual  d e f i n i t i o n ,  and stores the address 
of t h e  n e x t  d i c t i o n a r y  l o c a t i o n  i n  
t h e  space r e s e r v e d  by COMPILES. 
Canpiles the address of  the  code f o r  : 
d e f i n i t i o n s  to begin the rm time part 
of the word. 

I C X E C ~ E S  ?CmP L KERC 7 - I C o ( l ? x ~ C  IS n 7 m I 1 S  aEnE 
SNAP I COIOILC 1 c , I 1 I X ~ ~ C D I A ~ E  

n I ?INDEX EXECWE( ... ) 
(cunpi le  time s o u r c e )  

A t  r u n  time ?INDEX w i l l  i s s u e  a 
system error message i f  t h e  subscr ip t  
o n  t h e  s t a c k  i n t e n d e d  t o  c o n t r o l  
EXECWE( is inva l id ,  instead of wr i t ing  
a special case zero in  the case list. 

II:ID( nl , n2 , n3 , . . . I  EXECirrCl  ... 

F I N D (  is a n o t h e r  example o f  t h e  
i n - l i n e  e x p r e s s i o n  approach Hhich 
p e r f o r m s  t h e  i n v e r s e  o f  a s i m p l e  
vector .  I t  searches a t  run time f o r  a 
match to the s t ack  item i n  the  list, 
re turn ing  either its subscript or zero 
if n o t  found. Again, case zero can be 
w r i t t e n  to hand le  t h e  e x c e p t i o n s .  

INTERVAL( n l  , n2 , n3 , ... nk ) 
EXECUE( ... ) 

Another  i n - l i n e  e x p r e s s i o n  t y p e  , 
l"ERW( conta ins  a vec tor  o f  values  
i n  ascendirq order d iv id ing  the number 
domain i n t o  t h e  i n t e r v a l s  between 
them. A t  run time a s u b s c r i p t  is 
returned ident i fy ing  the i n t e r v a l  i n  
which t h e  s t a c k  item f a l l s ,  and t h e  
item i t s e l f  is preserved for processing 
by the selected cdse. 

RANGE( n l  , m l  , n2 , m2 , ... 1 
EXECUTE( 0 . .  ) 
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S i m i l a r  to INTERVAL( e x c e p t  t h a t  
e a c h  n ,m p a i r  d e f i n e s  a s e p a r a t e  
r ange ,  and a s u b s c r i p t  is g e n e r a t e d  
ident i fy ing  the f i r s t  range found which 
embraces the  stack item, or a zero i f  
ou t s ide  a l l  of the  ranges.  

n MENU ccc EXECUTE( ... ) ; 

MENU is a def ining Word to create a 
menu-driven appl ica t ion  named ccc which 
a t  run time w i l l  present  screen n to 
the user, who w i l l  select opt ions  by 
e n t e r i n g  a number, which i s  f i n a l l y  
p rocessed  by t h e  case l ist  compiled 
within ccc. 

Glossary and Code 

The implementation below is wr i t t en  
e n t i r e l y  i n  high l eve l  code assuming a 
byte addressing machine. Literal "n" 
used with ?PAIRS is l e f t  unspecified 
f o r  c o n s i s t e n t  s p e c i f i c a t i o n  o f  a l l  
?PAIRS values.  

BEGIN( --- addr n f f  n 

Used i n  c e r t a i n  compiling words to 
beg in  c o m p i l a t i o n  of an i n - l i n e ,  or 
l i t e r a l  d a t a  structure w i t h i n  a : 
d e f i n i t i o n .  The n e x t  word i n  t h e  
d i c t iona ry  is reserved f o r  the  address  
of t he  loca t ion  following the entire 
structure, t o  be f i l l e d  i n  by ) a t  
address addr. n is f o r  canpiler error 
checking. f f  marks the s t ack  so that  
o the r  canpi l ing words may push pointers 
to i n t e r n a l  parts of the  d a t a  block, to 
be appended to the end of the  block by 
1. see ). 

: BEXIN ?CCMP HERE n 0 2 ALurr . ; 
) addr n f f  addr0.. . n -- 
(when used as a Word) 

Has two e n t i r e l y  d i f f e r e n t  u s e s .  
Cne terminates  a comment begun by ( ,  i n  
which case it is not processed by the  
compiler. When used o u t s i d e  o f  a 
cominent i t  comple t e s  c o m p i l a t i o n  of 
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a n  i n - l i n e  d a t a  s t r u c t u r e  begun by 
BEGIN(. addr0.. . is a poss ib ly  empty 
list of  addresses  of po in t s  i n t e r n a l  to 
the data block l e f t  by o t h e r  compiling 
Words; i f  present  i t  is appended to the  
d a t a  in  reverse  order .  me address  of 
the loca t ion  following the d a t a  is then 
s t o r e d  back a t  i t s  beginning  p o i n t  
addr. A l s o  resuiis compilation nde.  

: ) n 7PARIF LEGIN - DuP WHILE , R ~ P E A :  n ? P A R : S  ';EKE S ~ A P  
1 I I If4P!LDIATE 

LIT( --- 
Used i n  Words p r o c e s s i n g  i n - l i n e  

d a t a  structures to set up the  r e tu rn  
and computation stacks f o r  accessing 
the data and branching around it. The 
Word i n  whose d e f i n i t i o n  LIT( appears 
m u s t  be used immediately i n  f r o n t  of  an  
in- l ine d a t a  block, so t h a t  t h e  address  
o f  t h e  l o c a t i o n  a t  which to  resume 
c o n t r o l  is found i n  t h e  fo l lowing  
locat ion;  see BEGIN(. Consequently on 
en t ry  to LIT( the r e t u r n  s tack conta ins  
the address of t h e  code following LIT( 
i t s e l f  on top and t h e  address of  the  
da t a  block j u s t  below. LIT( replaces  
t h e  second r e t u r n  s t a c k  item by t h e  
address of the  code following the d a t a ,  
and pushes  t h e  a d d r e s s  of t h e  f i r s t  
data item onto the  canputation s tack.  
Also see )LIT. 

: LIT( R> R> DUP Cd >R 2+ SWAP >R ; 

)LIT -- 
Simi lar  to LIT( except returns on 

t h e  computa t ion  s t a c k  t h e  a d d r e s s  
of  the last word i n  the  d a t a  structure 
instead of t h e  f i r s t  w r d ,  f o r  access- 
ing any address vector stored there i n  
reverse order by ). 

: )LIT R> R> @ DUP >R 2 - >R i 

EXECUTE( --- addr n f f  n ( a m p i l e )  P,C 
n -- ( run  t i m e )  

U s e d  with in  a : d e f i n i t i o n  to de f ine  
a list o f  rou t ines ,  or cases i n  high 
level code i n  the form: 
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Used t o  b e g i n  each h i g h  l e v e l  
code case i n  a case list d e f i n e d  by 
CCMPILE(. Dtecutes CASE and compiles 

!it run  time case n is execu ted  and the address of the  code for executing : 
c o n t r o l  r e t u r n s  beyond t h e  l i s t .  d e f i n i t i o n s .  The r o u t i n e  begun by 
Ynpredictable r e s u l t s  occu r  i f  n is :CASE should be terminated by ;S as i n  
not a v a l i d  s u b s c r i p t  a t  run  time. EXECWE ( expressions.  
Executes  B E G I N (  a t  c o m p i l e  time. 

LXCCWtE( CASE CascO... :S CASE C a a q l . . .  I S  . a -  ;s 1 

t :CASE [ milt 2 - 1 [ C O n P I L E I  CASE I C c n P I L E  [ 3 , I ; I I ~ I I E D I I T C  
~ X L C L T E : (  ?COI(P conpxLcs B E S I N (  E X E C ~ E S  ILI: w- 9 > R  : IMLDIAX 

zALL( --- addr n f f  n (compile) PIC 
n -- ( run  time) 

Similar to EXECUTE( except the case 
rout ines  are i n  assembly language i n  
t h e  form CALL( CASE caseo... CASE 
zasel. . .  ... ) .  Invokes t h e  assembler 
vocabulary and suspends canpi la t ion .  

:ALL1 7 C M P  CONPILES BES1:II L C M P I L i l  [ : COMPILCI ASSEMBLER 
L I t C L l L S  I L I T  Id- @ S P I  2 - SUAP DROP O X 5 C W E i  IMMEDIATE 

X E  addr n f f  addrO... n -- 
addr n f f  addrO...addrl n P 

Used to b e g i n  each cae i n  a case 
l i s t  d e f i n e d  by EXECUTE( or CALL(. 
Mds  t h e  address of  the next  case addrl 
to the list of case addresses addr0.. . 
cxl the stack? using n for error check- 
ing. 

: CASE n ?PAIRS HERE n : IMMEDIATE 

CODECASE addr n f f  addrO... n --- 
addr n f f  addrO...addrl n P 

Used to b e g i n  each assembly  code 
r o u t i n e  i n  a case list d e f i n e d  by 
rorlPILE(. Executes CASE and m p i l e s  
t h e  a d d r e s s  o f  t h e  n e x t  d i c t i o n a r y  
loca t ion  (as i n  the code f i e l d  for a 
CODE d e f i n i t i o n ) .  Compi la t ion  is 
suspended and the assembler vocabulary 
invoked as i n  CALL(. A jump to NEXT 
wi th in  a machine code case w i l l  resume 
high l e v e l  execution following the case 
list. 

I CODECASE [ C M P I L E I  CASE 2 ALLOT UERE DL'? 2 - ! 
[ C a P I L C ]  I [COI IP ILEI  ASSCH8LLR i IMXLDiATE 

LITERAL( --- a d d r  n f f  n ( compi l e )  
nl -- n2 (run t i m e )  P,C 

U s e d  wi th in  a : d e f i n i t i o n  to d e f i n e  
a v e c t o r  of 1 6 - b i t  v a l u e s .  These 
v a l u e s  may be made Word e x e c u t i o n  
addresses using the form 

2CMPILE( -- addr n f f  n ( m i l e )  PIC LITERAL( word0 word1 word2 0 . .  1 n -- addr ( run time) 
of may be made literal numbers us ing  
the form Used w i t h i n  a : d e f i n i t i o n  t o  

define a list of rout ines ,  or cases i n  
either machine code or high l e v e l  code 
rn the form COMPILE( :CASE ... ;S ... 
ZODECASE ... ) which r e t u r n s  a t  r u n  
time the execution address of the case 
hose subscript is on the stack. The 
:nput  s u b s c r i p t  m u s t  be v a l i d  or 
mpredic tab le  r e s u l t s  w i l l  occur. lb 
ac tua l ly  compile the execut ion address 
returned use  ,. See also EXECWE( and 
LITERAL(. Compiles u s i n g  BEGIN( .  

LITERAL( [ nO , n l  , n2 I ... I 1 

A t  r u n  time t h e  e l emen t  whose sub- 
s c r i p t i o n  is on the stack is returned 
(without checking the v a l i d i t y  of the 
stack value). When used w i t h  E3(EcuIIE 
i n  the form LITERAL( ... ) EXECWE the 
same r e s u l t  is  a c h i e v e d  as u s i n g  
EXECUTE( ... ) e x c e p t  t h a t  storage 
requirements are less because no e x t r a  
addresses are needed a t  the  end of the  
v e c t o r .  Uses BEGIN( to compi le  t h e  
list. :CASE addr n f f  addrO.. . n -- 

addr n f f  addrO... addrl n P 
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:LITERAL(  ? C W P  CONPILES B E G I N (  CXECVTCS L I T (  W *  ? ; If lUEDIATE 

EXCEPT n --- (compi le )  
n ( r u n  time) P,C 2 --- 

Used before  an in- l ine  c a s e  list or 
l i t e r a l  v e c t o r  def in& by EXECUTE(. . . ) 
or s imi l a r  Words, i n  t h e  form [ n ] 
EXCEPT. Compiles an execut ion address 
and t h e  v a l u e  n ,  presumed to be t h e  
number of  caes or v e c t o r  e lements  i n  
t h e  subsequent i n - l i n e  express ion .  ,it 
run time r e p l a c e s  any input  value t h a t  
is n e g a t i v e  or g r e a t e r  than n by zero,  
a l l o w i n g  c a s e  or  e l e m e n t  z e r o  to 
r e p r e s e n t  the "exceptions." T h i s   my 
be an error message or o t h e r  e x p l i c i t  
o p e r a t i o n ,  or may s i m p l y  bypass t h e  
e n t i r e  case list by leaving case zero  
empty, i.e. compiling high l e v e l  cases 
a s  ;S and machine rode cases as  a jump 
to NEXT. The EXCEPT func t ion  is not 
b u i l t  i n t o  t h e  case l ist  e x p r e s s i o n  
code i t s e l f  t o  a l l o w i n g  s a v i n g  t h e  
s t o r a g e  when it is ra t  needed. 

I CXCCPT > R  COUPILLS R )  , E X E C X E S  R) DUP 2 +  > R  OVER O <  IF 
DROP DROP 0 ELSE $ OVER < I f  2 R O P  0 E N D I P  E N D I F  : INIIEDIATE 

FIND( --- addr n f f  n ( L a p i l e )  
nl -- n2 ( rm t i m e )  P,C 

Used i n  a : d e f i n i t i o n  to d e f i n e  an 
a r r a y  s i m i l a r  t o  LITERAL( b u t  t o  
perform t h e  r e v e r s e  o p e r a t i o n  a t  run 
time, 1.e. t h e  v a l u e  is on the s t a c k  
and the subscript is re turned ,  or z e r o  
i f  no t  found. 

I"ERVAL( -- addr n f f  n ( m p i l e )  P,C 
n l  --- n l  n2 ( r u n  t i m e )  

Used in a : d e f i n i t i o n  to d e f i n e  a 
l i t e r a l  v e c t o r  o f  i n t e r v a l  boundary  
p i n t s  i n  increas ing  order; a t  run  time 
the subscript o f  t he  snallest boundary 
above n l  is added to n l  a l r e a d y  on t h e  
stack, to control a s u b s e q u e n t  case 
list p r o c e s s i n g  n l .  Compiles us ing  
BEGIN ) . 

: IICTCRVAL CQlPILES B L G I N (  ( C W P I L E I  I EXECVTES 1 L I T (  
OVER OVER R 2 - DO I OVER I I < IF LLAM ENDIF 
1 *LOOP SWAP DROP SUAP - 1 1 : IMCDIATC 
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Case Contest  Entry 
George Lyons 

APPEND1 X 

The w r d s  CDlPILES and :CASE above 
s h a r e  a common f u n c t i o n  which  m y h t  
p r e f e r a b l y  be i n  a s e p a r a t e  Word by 
i t s e l f .  T h a t  f u n c t i o n  is c o m p i l i n g  
mto the next  d i c t l o n d r y  l o c a t i o n  t h e  
code a d d r e s s  u s e d  i n  : d e f i n i t i o n s .  
Rather than  d e f i n e  a new Wrd, however, 
t h i s  f u n c t i o n  may be added to  ttl.e 
e x i s t i n g  d e f i n i t i o n  of the : operator, 
as t h e  func t ion  tc be performed when 
STATE is the  canpi l ing  mode, i n  con- 
trast to the r e g u l a r  func t ion  perforrned 
when STATE is t h e  execut ion mode, as 
it is h e n  a d e f i n i t i o n  is begun using :. S i m i l a r l y ,  t h e  word CODE c a n  be 
expanded to include a func t ion  to be 
performed i n  t h e  compile s ta te  which 
c o n s i s t s  of compiling the code address  
of  a CODE d e f i n i t i o n  (the address of 
t h e  f o l l o w i n g  l o c a t i o n . .  . ) ,  s e t t i n g  
STATE to  e x e c u t e  and i n v o k i n g  t h e  
ASSEMBLER v o c a b u l a r y  f o r  b e g i n n i n g  
assembly language programming m e d -  
i a t e l y  fol lowing.  Revised d e f i n i t i o n s  
f r a n  the case s ta tement  g l o s s a r y  above 
would then  be: 

: EXEC'XES ? CSNP C m P I L E  ;S  n ZPAIPS HERE SUAP 
iCQlPfLE ' . IflflEDIATE 

T h e  W o r d s  :CASE a n d  CODECASE a r e  
e l imina ted  and the syntax for CfXPILE( 
is : 

C C e P I L E (  CASE : ... h i g h  l e v e l  Case..:S ... 1 
c m n L E (  CASE COX ... ia~n.ne c d e  case . . .  . I 

George Lyons 
J e r s e y  Ci ty ,  tU 07302 

Judges' Canments - George g o t  o f f  to 

more problems than  CASE, 1.e. 
i n - l i n e  machine  code b y  
There are numerous ideas h e r e ,  dese  
mg of f u r t h e r  analysis and examples 
CASE. 



=A FORTH CASE STATEMENT= 

R. D. Perry 

The Case S t a t e m e n t s  p r e s e n t e d  
here are an extension of the FORTH Il? 
Statement. The structure of t h e  CASE 
S ta t emen t  is s u c h  t h a t  i t  allows a n  
N-way branch a s  cont ras ted  to the  IF 
statement two way branch. 'Ibis version 
allows a CASE to be tested aga ins t  a 
s ing le  value or a range of values. I t  
does n o t  requi re  contiguous values  f o r  
t h e  tests.  The v a l u e  o r  r ange  of 
values  to be tested aga ins t  are deter- 
mined a t  run-time, t h i s  allows var i -  
ables to determine CASE se l ec t ion .  No 
preprocessing is required as with t h e  
v e c t o r  s e l e c t i o n  approach.  I t  w i l l  
execute f a s t e r  t han  a n  I F  s t a t e m e n t  
p receded  by preprocessing (Example: = 
I F  ) assuming code implementation o f  
N=Branch and MIANGE=BRANCH. 

I became i n t e r e s t e d  i n  t h e  CASE 
Sta t emen t  w h i l e  implementing a CRT 
Sc reen  E d i t o r  f o r  FORTH E d i t i n g  and 
Word Processor use. 

XI I e i  
0 ( CASE STATLflENZS RDP 800322  1 
1 E f X  
2 CODE N-BRANCH ( XI BCT NOT EOU SEC B R A N C R  FROM 1NL:NC LITERAL I 
3 I N X ,  I N X ,  rE , X  LDA, B O I  CflP. 0- 

3 IP, I N X ,  I N X ,  ' ODRANCH I ( BUMP ) JMP, 
6 E N D I t :  
7 E N D I ? ,  B M N C l l  JRP, C;  
I 

6 I?,  rr , X  LDA. DOT i +  cap. 0- 

9 cooc Muffic-nmNcn ( IF TEIRD<SCC OF TnxRo>nm BMNCB r R o u  LIT I 
10 INX, INX. INX. INX, SEC, rc , x  LDA, 801 SBC, 
11 r~ , x  LDA, nm I+  SIC, o <  NOT 
1 2  XI, SEC, nm LDA. TE , x  sac, no1  i* LDA, I? ,x SBC, o< 

I?, I Y X ,  INX. OBMNCB 8 ( 8 U I P  I JMP, C N D I I ,  
ENDIC, BRANCB J H P ,  C: 

15 DECIMAL --> 

SCR t '12 

2 ( CASE STATERCNTS RDP 800322  
1 - -> I m o w  :YIS LINE xr CODE VERSIONS NOT USED I 
2 D C C I M A L -  I R IS POINTING TO NEXT W T I O l l  I 
3 : R-BRANCH 
4 O W R  - 
5 XI R> 2 *  >R DROP 
6 CLSC I> DUP 0 + > R  
7 TREY ; 
8 
9 t NRANGE=BIUNCH 

10 no1 DUP ROT ( L.V,V,H ) > 
1 1  I?  SWAP CROP R >  DUP I3 + >R ( OVER RANGE 1 
1 2  CLSC DUP ROT ( V , V , L  1 < 
1 3  I? R >  DDP 6 > R  ( UNDER RANGE 1 
1 4  ELSE R> Z* >R DROP ( I N  W N G C  I 
L 5  ?BEN THEN ; --> 

S C R  0 83  

RDP 800322 I 0 ( WRE CASE 
1 : BEGIN-CASES ? C m P  0 4 ; IRREDIATE 
2 

4 CQ(?ILE NHBMNCU HER5 0 , I EL,WL I 

6 
7 : RANGC-CASC ? C W P  ( E L . 4  1 4 ?PAIRS ( EL I 
8 C W P I L C  NRAl1GE~I)RAEICB WERE 0 , 

3 : CASE itat? ( C L , ~  ) 4 ?PAIRS I E L  I 

5 5 ; IMCDIATC ( LL, : m . s  ) 

( EL.NnL I 
e 5 I IMEDIATE ( LL,NBL.~) 

10 
11 I CLSC-CASE ? C W P  4 ? P A I R S  ( EL 1 
11 CO((P1LI DROP 0 5 I IIUCDIATL ( CL.O.5 ) 
13 --> 
1 4  
15 

KR a 4  

0 I luwc CASE RDP 000322 ) 

1 W P  1 cL.aL.8L. I 
1 I END-CASE KMP 5 ?PAIRS cmpxu DMKN ( CL.DL I 

J x i - i c i c  -i+ - o v ~ R . -  SWAP I ( CL I 
4 CLSC DROP 
5 T U N  UCRL SWAP , 4 ( NCL.4 t ; IMCDIATE 
& 

7 I CND-CASU 7 C m P  4 ??AIRS ( CL I 
0 DO? 0- 0- 1 7 P A I l t  ( ERlOR I F  NO CASES I 
9 conmu DROP 

10 BLGIW DIJP 

12 RC?UT DROP t IMCDIATC ;S 
ii nxu DU, 8 SNAP icnC OWI - SWAP ! 

11 i YLllCI 01 STACK ITEMS I 
ii i~ Y i w o  LINK 
15 BL -> BCGXW L I N K  mL -> NCN DCGIN L I I K  

NLL -> NEW END L I N K  

aca 0 05 
0 ( CML STAZUICI? TEST RDP 000320 I 

3 a w e  TWO. EYYMC 

1 I ml? B C G X N Y C S  
a 1 C M L  tMC. WD-CMC 

4 9 UffiC-CASP > ICG.  TCN AND < T E V  CND-CASC 
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N=BRANCH n l  n2 -- (run-time, 1-11-2) 
n l  n2 -- (run-time, n l < > n 2 )  

The Eun-Time procedure to c o n d i t i o n a l l y  
branch. I f  n l  does n o t  equal n2 the  
fol lowing In-Line parameter is added to 
t h e  i n t e r p r e t i v e  p o i n t e r  to b r a n c h  
ahead (or back) and n2 is dropped. I f  
n l  e q u a l s  n2 the interpretive pointer 
is advanced passed t h e  in- l ine  para- 
meter and both n l  and n2 are dropped. 
Compiled by CASE. 

M?ANGE=BRANCH n l  n2 n3 --- 
(run-time, nl>=n2 & nl<=n3) 
n l  n2 n3 -- n l  
(run-time, nl<n2 or n l > n 3 )  

The Run-Time procedure to c o n d i t i o n a l l y  
branch. I f  n l  is less than n2 or n l  is 
g r e a t e r  than n3 t h e  fol lowing in-line 
parameter is added to t h e  i n t e r p r e t i v e  
p o i n t e r  to branch ahead (or back) and 
both n2 and n3 are dropped. I f  n l  is 
g r e a t e r  than or equal to n2 and n l  is 
less than or equal to n3 and n l ,  n2, 
and n3 are droppecf and t h e  interpretive 
p o i n t e r  is advanced passed t h e  In-Line 
p a r a m e t e r .  Compiled by RANGE-CASE. 

BEGIN-CASES --- n l  n2 
(compile t i m e )  

Occurs i n  a c o l o n - d e f i n i t i o n  i n  t h e  
form: 
BEGIN-CASES ... CASE ... ENDCASE ... RAIGE-CASE ... ENDCASE 
EISE-CASE -- ENDCASE 
ENDCASES 

A t  compiletime BEGIN-CASES places n l  
and n2 on t h e  s t a c k .  n l  w i l l  later be 
used by END-CASES to signal that there 
is no prior END-CASE to l i n k  to. n2 is 
used for error tes t ing .  

CASE n l  n2 --- n l  (routine,  N l < > n 2 )  
n l  n2 --- ( r o u t i n e ,  n l = n l  ) 

addrl N 1  - Addrl Addr2 N2 
( m p i l e  time) 

A t  Run-Time CASE selects execution 
based on e q u a l i t y  o f  t h e  bottom two 

A t  Run-Time selects execut ion  bases on 
w h e t h e r  n l  is i n  t h e  r a n g e  n 2  to n3 
(n2<n3).  I f  i n  range execut ion  pro- 
ceeds through RANC;E-CASE. If not i n  
RANGE e x e c u t i o n  s k i p s  t o  j u s t  a f t e r  
END-CASE. ( See BEGIN-CASES ) 

A t  Compile-Time RANGE-CASE compiles 
NRANGE=BRANCH a d  reserves space for an 
o f f s e t  a t  addr2. addrl is t h e  location 
f o r  t h e  o f f s e t  v a l u e  o f  t h e  l a s t  
ENDCASE. n l  and n2 are used for error 
testing. 

ELSE-CASE 
n l  -- ( run-tim) 

addrl n l  -- addr n2 n3 
( c a n p i l e t i m e )  

v a l u e s  o n  t h e  s t a c k .  I f  t h e y  a re  
equal s i g n a l l i n g  t h a t  t h e  CASE is to be 
executed,  b t h  n l  and n2 a r e  dropped 
and execut ion proceeds through CASE. 
CASE. I f  t h e y  a r e  n o t  equal o n l y  
N 2  is dropped  and e x e c u t i o n  s k i p s  
to j u s t  a f t e r  END-CASE. ( See BEGIN- 
CASES ) 

A t  Compile-Tine CASE c a n p i l e s  N=BRANCH 
and r e s e r v e s  space f o r  an o f f s e t  value 
a t  addr2. a d d r l  is t h e  a d d r e s s  f o r  the 
o f f s e t  value o f  t h e  las t  END-CASE. nl 
and n2 a re  u s e d  f o r  error t e s t i n g .  

RANGE-CASE 
N1 N2 -- N1 ( R u n - T h ,  Nl<>N2 ) P,C2 
N 1  N2 -- (Run-The, N1=N2) 

addrl N2 -- d d r l  addr2 N2 (Canpile-Time) 

FORTH DIMENSIOIS II/3 

A t  Run-Time n l  is dropped and execution 
c o n t i n u e s  t h r o u g h  ELSE-CASE. ( S e e  
BEGIN-CASES ) 

A t  Compile-Time ELSE compiles DROP. 
ADDR is t h e  location for t h e  o f f s e t  of 
t h e  l a s t  END-CASE. n 2  is used by 
END-CASES to s i g n a l  t h a t  t h e  l a s t  case 
was an ELSE-CASE. n l  and n3 are used 
f o r  error tes t ing .  

ELSE-CASE -- (run-time) 
addrl addr2 n l  --- 

addr3 n2 (-pile time) 



.ic Run-Tune causes execution to Skip 
a f t e r  END-CASES. ( See  BEGIN- 

XSES ) 

I t  Zompile-Time u s e s  ADDR2 to set the 
:::set of the l a s t  CASE or RANGE-CASE 
:> p o i n t  t o  a f t e r  t h i s  END-CASE. 
, r a i l e s  BRANCH with an o f f s e t  to be 
:3;calated later by END-CASES. The 
- x i i t i o n  f o r  t h e  o f f s e t  o f  t h e  l a s t  
3D-E is temporarily s tored  i n  t h i s  
a f f s e t  l o c a t i o n  and t h e  new o f f s e t  
loca t ion  is put on the s tack .  N 1  and 
N2 are used f o r  error t e s t ing .  

DJD-CASES 
-- - (run-time with ELSE-CASE 

n --- (other run-time) 
addrl  n l  -- (compi le t ime)  

A t  Run-Time drops a stack value i f  o 
ELSE-CASE exists. Any END-CASE w i l l  
c o n t i n u e  e x e c u t i o n  j u s t  a f t e r  t h e  
DROP. ( See BEGIN-CASES ) 

A t  Compile-Time DROP is compiled and 
a l l  o f  t h e  o f f s e t s  from an  END-CASE 
a r e  c a l c u l a t e d  and s t o r e d  i n  t h e i r  
proper loca t ions .  ADDR is the loca t ion  
for the last  o f f s e t  f o r  an IXD-CASE. 
'hat  location holds  the address  f o r  t he  
p r i o r  o f f s e t  and so on. The f i r s t  
o f f s e t  l oca t ion  b l d s  a value ( 0 )  which 
te l ls  END-CASE that  there are no more 
o f f s e t s  to ca l cu la t e .  

R.D. Perry 
San Diego, CA 92106 

Judges '  Comments - T h i s  is q u i t e  a 
comple te  and well documented e n t r y .  
The range-of -cases  f e a t u r e  is well 
done. Note that high l e v e l  alterna- 
t i v e s  are given f o r  the 6502 machine 
CODE words. 

NEW PRODUCT 

pic0 FORTH 

HERMOSA BEACH, CA, JUNE 24, 1980 
picoFORTHTM, a n e w  subset of 
pOlyFORTHTM, is available for 1802 ( d i s k  
or PROM) and 8080 micro- processors. 
Designed for interactive evaluation, 
picoFORTH includes all the essentials 
for programming, debugging, and testing 
a single-task application. This 
complete operating system features the 
polyFORTH assembler, compiler, text 
interpreter, editor, disk utilities, and 
basic documentation. picoFORTH can be 
upgraded at any time, either for a 
single purpose (with one or more of 
three ackages: Source, Target 
Compilerk, or Mulititasker) or to full 
polyFORTH. A File Management Option 
package is also available. In addition 
to the current versions, picoFORTH will 
soon be implemented on the 8086, 6800, 
and LSI-11 processors. Price for 
picoFORTH is $495. Write or call Tom at 
FORTH, Inc., 2309 Pacific Coast Highway, 
Hermosa Beach, CA 90254 (213) 372- 
8493. 

NEW PRODUCT 

ALPHA MICRO FORTH 

This system implements the Forth 
Interest Group language model, with 
full-length names to 31 characters, and 
extensive compile-time checks. 

In addition, the diskette includes 
an editor, a FORTH assembler, and a 
string package, in FORTH source. The 
PDP-11 FORTH User's Guide, which 
includes extensive annotated examples of 
FORTH programming. 

This FORTH system runs under AMOS. 
The distribution disk is single 

density. The complete system price is 
$190: Professional Management Services, 
724 Arastradero Road, Suite 109, Palo 
Alto, California 94306, (408) 252-2218. 
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CASE STATEMENT 

The case structure by R.B. Main 
looks very powerful and f l e x i b l e ,  but 
i t  seems to me to be u n n e c e s s a r i l y  
complicated. My suggestion is f o r  a 
word that does OVER = IF f o r  h i s  word 
CASE. T h i s  f i t s  t h e  e x i s t i n g  FORTH 
compi l e r  v e r y  well. The example by 
Main m u l d  read 

: MONITOR 
41 CASE . I 1  ASSIGN THEN 
44 CASE . 'I DISPLAY It THEN 
46 CASE . I 1  FILL " THEN 
47 CASE ." CO I' THEN 
53 CASE . I '  SUBSTITUTE " THEN 

ELSE . I '  INSERT 
DROP ; 

You w i l l  note t h a t  I have made the 
' i n s e r t '  message unconditional.  This  
i l l u s t r a t e s  j u s t  how l i t t l e  need be 
added to the present  EWRTH s t r u c t u r e  
and also b w  u s e  of the present  FWrlli 
condi t iona ls  can be harnessed to the 
simple case s t r u c t u r e  as above. "he 
normal FORTH syntax b l d s ,  and can be 
relied upon i f  case s t r u c t u r e s  are 
nested i n t o  o the r  s t ruc tu res ,  or i n t o  
another set of case condi t ions.  

T h i s  s t r u c t u r e  is  n e i t h e r  t h e  
optimum f o r  speed nor bytes. On the 
o t h e r  hand w e  shou ld  avo id  adding  
t o  FORTH i n  s u c h  a way t h a t  t h e  
n u c l e u s  and compi l e r  grow any  more 
t h a n  n e c e s s a r y .  I f a v o r  a CASE 
s t r u c t u r e  t h a t  makes  t h e  program 
clearer, encourages  sound software 
design and adds power to the language 
wi thou t  adding  s i g n i f i c a n t l y  to  the 
system software overhead. 

Using t h e  fig-FORTH model I need 
i d e a l l y  one more nucleus word, and one 
f o r  the compiler .... 

COD1 /-sRMcn I Branch i f  SrC - IOT wn-r*co) 
I Y X .  INX. ( Drop DOT o?ly) 
BEE, IC , X  LDA, 0 ,I SIC, I M I  0- CPD, 

PV ,X LDA, 1 ,X SIC. ' 6-0 0- ISD, 
IUIPt  JHP. 

I -1 ( n l  n3 --- nl Car. Is emcutad Lf nl - nZl 
CQIPILC /-IIuIUI UERI 0 , 2 ; IHHCDIATE 

You w i l l  see that / = B W H  does tke 
same as OVER = IF and the case struc- 
t u r e  cou ld  be implemented w i t h o u t  
introducing /=BRANCH b u t  I t h i n k  speed 
and c l a r i t y  better i f  one adds a CO? 

word as I have. 

W.H.  FokR11 
Sawbr idgeworth 
Herts. a 2 1  !3N3 
m D  

Judges' Canments - B i l l  Rnel1 d idn ' t  
sutmit this as a contest en t ry ,  but  it 
ameared  i n  o u r  mail j u s t  a s  t h e  
&test started. we took the l i b e x  
of including it as a mini-Case appre 
priate for the 6502. 

----HELP WANTED ---- I 

PROGRAMMER FOR MAJOR PROJECT 
Orange County, CA Location 

Call or write: ANCON 
17370 Hawkins Lane 
Morgan Hill, CA 95037 
(408) 779-0848 
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A CASE STATEMENT= 

Major Robert A S e l Z e r  

OVERVIEW OF THE S T A T "  

CASE - The "CASE" s t a t e m e n t  is a 
special form of the IF-ELSE-THEN t h a t  
permits t h e  s e l e c t i o n  of one o f  many 
c a s e s  depending upon the top wd on 
the s t a c k  being equal to  a s p e c i f i e d  
word ( t h e  v a l u e  t h a t  precedes "CASE"). 

u ( stack va lue  ) u l  ( case va lue  ) 
CASE ( t r u e  action ) ELSE ( false 
a c t i o n  ) T H E N  

u ( s t a c k  va lue  ) u l  ( case value ) 
CASE ( true a c t i o n  ) THEN 

I f  u = u l ,  drop u,u1 and execute  true 
a c t i o n  fol lowing CASE u n t i l  ELSE or 
THEN. Otherwise,  d r o p  u l  but  l e a v e  u 
on s t a c k  and e x e c u t e  ELSE ( f a l s e  
a c t i o n  ) or ?HEN i f  m ELSE. Imple- 
mentation is t h e  Same as IF-ELSE4", 
however each  subsequent use of "CASE" 
w i l l  Save 2 words ( 4 bytes ) cxer the 
e x p l i c i t  u s e  o f  OVER = IF DROP. CASE 
use also improves the r e a d a b i l i t y  of 
the s u r c e  and i f  used o f t e n ,  w i l l  save 
code as w e l l  as being more convenient 
to t h e  user. 

SOUFCE DEFINITIOIS 

see attached source listing. Note 
t h a t  fig-FORTH word COMPILE s h o u l d  
replace FORTH, INC. word ( back- 
s l a s h  ) or X ( i n  l a t e r  FORTH, INC 
v e r s i o n s )  and a 1 6  b i t  anplace  word 
( axma ) replaces t h e  8 b i t  emplace 
C ,  ( C-comma ) .  So, for  SCR # 198, 
line 6. The fig-FoRTH d e f i n i t i o n  for 
CASE would be: 

: CASE CWPILC (CASE) CMPILL OBIUNCU HCRL 00 , I InncmArt 

ENGLISH EXPLANATION 

O n l y  t w o  new w o r d s  n e e d  to  b e  
d e f i n e d  to u s e  t h e  CASE s t a t e m e n t .  
(CASE) is the execut ion  v e r s i o n  that 
duplicates ( OVER ) the  t o p  of s t a c k  
v a l u e  t h e n  compares ( = ) i t  to t h e  
case v a l u e .  I f  t h e y  a r e  equal ,  t h e  
true a c t i o n  through t h e  I F  s ta tement  is 
taken and the  s t a c k  value u is dropped 
( DROP ). As part o f  t h e  t r u e  a c t i o n  
a f l a g  ( 1 ) is pushed on  t h e  s t ack  
f o r  OBRANCH t o  t e s t  when C A S E  is 
executed. I f  t h e  s t a c k  and case v a l u e s  
are not equal the f a l s e  a c t i o n  ( ELSE ) 
is t a k e n  and a f a l s e  f l a g  ( 0 ) is 
pushed on the s t a c k  over  the  o r i g i n a l  
s t a c k  va lue  tested ( u ) .  Both a c t i o n s  
e x i t  w i t h  THEN. CASE c o m p i l e s  t h e  
address of (CASE) and t h e  a d d r e s s  o f  
t h e  r u n - t i m e  I F  called OBRANCH . 
A 1 6  b i t  zero is compi led  ( , ) a t  
HERE i n  t h e  d i c t i o n a r y ,  by HERE 00 
, to reserve space f o r  t h e  branch to 
ELSE or THEN. The precedence b i t  of 
CASE is set so t h a t  CASE c o m p i l e s  6 
bytes whenever it is executed. Like 
IF, CASE m u s t  be used i n s i d e  a co lon  
d e f i n i t i o n  a n d  e a c h  use o f  C A S E  
r e q u i r e s  a c o r r e s p o n d i n g  THEN ( or 
ELSE ) to complete t h e  s t r u c t u r e .  

GlDSSARY ENTRIES 

The run-time procedure t h a t  is used 
by CASE, Equivalent  to OVER = IF mop. 
(CASE) is canpiled by CASE. 

CASE u u l  --- U P,C2+ 

u ul CASE true action for u=ul 
EISE u f a l s e  a c t i o n  THEN 

If u=u1, drop u and u l  and execute  t r u e  
a c t i o n  fol lowing CASE u n t i l  next  ELSE 
or THEN. If u is not equal to u l ,  drop 
ul but  leave u and execute f a l s e  a c t i o n  
following ELSE or drop u l  but  leave u 
i f  no  ELSE and e x i t  to THEN. 
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u ul C A S E  t r u r  a c t l o n  tor  U-ul ELSE 
u u2 C A S E  trur  action for u - u l  E L S E  
u un C A S E  t r u r  a c t i o n  for u-un ELSE 

U f . lm a c t i o n  THEN T H E N .  . . T H E N  

EXAMPLES 

See screens #199 and #200. 

SCR #199 is used to  demons t r a t e  
simple CASE use in  the same appl ica t ion  
o f  t h e  example pub l i shed  i n  FORTH- 
DIMENSIONS v 1 / 5 ,  p .  51 t o  show 
conformity to  an ex i s t ing  structure. 

SCR #200 is a simple, but e legant  
example of CASE use i n  a video editor 
which o c c u p i e s  abou t  3 5 5  b y t e s  o f  
d i c t i o n a r y  s p a c e  for t h e  COMPLETE 
editor. This is a good example of  the  
CASE structure i n  fig-FORTH used to 
save code space and provide c l a r i t y  of 
structure. While the  e d i t o r  is wr i t ten  
for the m - 3 A  te rmina l ,  l i n e  1 de f ines  
a word wh ich  c o n t r o l s  t h e  cursor  
pos i t ion  sequence, so that any terminal 
can be used by making a p p r o p r i a t e  
c h a n g e s  t o  t h e  word YXCUR . The 
in teger  values  i n  l i n e  2 ( 2 and 4 ), 
determine the  i n i t i a l  Y,X o f f s e t  of the 
cursor i n  t h e  HOME p o s i t i o n  (upper 
l e f t  c o r n e r  + Y , X  o f f s e t ) .  T h i s  
allows f o r  adjustment o f  d i f f e r e n t  LIST 
formats and edit screen pos i t ions .  The 
v e r t i c a l  l i n e  a t  the r i g h t  margin of 
the  screens is generated by a 7C PlIT 
canpiled i n  LIST. This  v e r t i c a l  l i n e  
g ives  the video editor user a pos i t i ve  
ind ica t ion  of the editor limits of t h e  
r i g h t  margin by s e t t i n g  up a window 
i n  which to edit. The ESC (SlB) key 
is used to e x i t  the video editor VEDIT 
when f i n i s h e d .  I n  fig-FORTH, u s e  
EMIT i n  p l a c e  o f  ECHO i n  l i n e  1. 
Don't f o r g e t  to F-H . 

DISCUSS ION 

This  implementation o f  W E  i n  t h i s  
form is fig-FORTH transportable to 
d i f f e r e n t  machines ( ie. ,  6502, 8080, 
6800 etc.), however the re  is a 6 byte 
requirement f o r  each use  of CASE versus  
only  4 bytes  f o r  each use o f  IF. In  
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a p p l i c a t i o n s  l i k e  t h e  example shown 
i n  SCR Y200, t h e  2 b y t e  overhead  i n  
CASE ( 6 b y t e s  v s .  4 b y t e s  f o r  I F  ) 
saves 4 bytes  f o r  each use  i n  l i e u  of  
OVER = IF  DROP ( 1 0  b y t e s  ) .  More 
i m p o r t a n t l y ,  i t s  use s i g n i f i c a n t l y  
enhances t h e  r e a d a b i l i t y  and structure 
of the  murce code a t  the minimum cost 
of only  2 new FORTH m r d s .  

S C R O  198 

0 ( C A S E  D E F I N I T I O N  M S - 0 9 F E S 8 O  ) 
1 FORTH D E F I I I T I O N S  SASE P HEX FORGET T A S K  : TASK : 
2 
3 
4 : ( C A S E  OVER - I F  DROP 1 E L S E  0 THEN i ( E X E C m I O N  CODE 1 
5 
6 : C A S E  I C A S E I  OSRAwCtl BERE 0 C .  i I N R E D I A T E  
7 
8 B A S E  I 
0 

10 
11 
12 
13 
1 4  
1 5  _____ 

S C R )  199 

0 1 T E S T  a CASE * SZRLCTURE I BASE P S E X  
1 
2 : H O N I M R  
3 4 1  C A S E  .' A S S I G N  E L S E  
b 4 4  C U E  .: D I S P L A !  ELSE 
5 b 6  C A S E  . PIL!  ELSE 
6 4 1  C A S E  . *  GO ELSE 
1 49 C A S E  .. I N S E R T  * E L S E  
8 5 3  C A S E  .. S U B S T I T U T E  - ELSE 
9 THEN THEN THEN THEN THEN TREN : 

lo 
11 : K E I B O A R D  B E G I N  KEY 7 1  AND D U P  N O N I T O R  2 0  END ; 
12 
13 SASE I : 5  
1 b  
1 5  

X R #  200 

o ( v m o  EDITOR, COPYRIGHT RCS 1978 R E X  00 VARIABLE cull 
1 : TICUR 18 ECRO 30 ECHO 20 + ECHO 20 + ECHO ; ( A D M - I A )  
2 : .CUR CUR @ (0 /HOD 1 + S U A P  4 + SYA? PXCUR : : ICL'R 0 MAX 
3 3 C 1  RXN CUR I I I +CM CUR P + L C M  i : + . C M  <CUR .CUR ; 
4 : + L I N  CUR @ 40 / ( L I N E  # )  + (0 !CUR i : R o l l  00  CUR I ; 
5 : I B L K  SCR P I) CUR @ 80 /Moo ROT + BLOCK + c !  UPDATE 1 +.CUR : 
6 : V L D I T  LIST C R  C R  C R  C R  C R  nm .CUR BEGIN 
1 KEY 18 C A S E  0 1 2  YXCUR WIT E L S E  1 E S C A P E )  
0 0s C A S E  -1 + . C U R  E L S E  ( L E F T  CURSOR1 
9 OA c-0 4 0  +.CUR E L S E  I W V N  C U R S O R )  
10 08 U S E  4 0  + . C U R  E L S E  ( U P  C U R S O R )  
11 OC C A S E  1 + . C U R  EISE ( R I G H T  C U R S O R )  
11 00 C A S I  1 + L l M  .CCR E L S E  I NEU L I N E  I 

mm .CUR ELSE i acne cuxsonj 1c CASE 13 
1 4  DOP CCHO !ELK 
1) TECN TMEN T E E N  THEN THEN THEN TREN A C A I X  : DECIMAL :5  

CORTH-65 V I  COPYClghL 1971, RCS Aarociatm 
OK 

Major m r t  A. Selzer 
Aeo San Francisco, 96301 

Judges' Canments - This  e n t r y  has the  
unfortunate need f o r  closiq the  CASE 
by a correct number o f  THENs. I t  is 
writ ten f o r  microFORTH. ?he example of  
a screen t e x t  editor is outstanding and 
s h o u l d  be c a r e f u l l y  read by a l l .  



2.4 CASE FORTH 338 2 0 

Executes t h e  word whose address  
is contained i n  the a r ray  (SO) 
a t  c e l l  l o c a t i o n  n ( S l ) .  

Example: n name CASE 

A CASE STATEMENT= 

Kenneth A. Wilson 

3.0 Exp lana t ion  o f  t h e  Example i n  CASE STATEMEW CONTEST 
Screen 339. 1.0 Description o f  t he  e n t r y  (coded i n  

microFQRTH) 3.1 Line 1 de f ines  3 Cases: 

1.1 Screen 338 def ines  the 4 words 
needed to generate  a complete 
CASE statement.  

1.2 Screen 339 contains  a CASE test 
example. 

1.3 The n e x t  2 pages  c o n t a i n  t h e  
p r in tou t  obtained by executing 
the word TRIAL. 

2.0 Defini t ion o f  CASE words 
s t ack  

word vocabulary block i n  o u t  - - -  
2.1 <CASE FOR!I'H 338 1 0 

A def in ing  word which creates a 
named a r r a y  o f  n + 1 cells. 
Example: n <CASE name. 

2.2 -> FORTH 338 0 1 

A r e d e f i n i t i o n  o f  f o r  V i s u a l  
c l a r i t y .  Pushes onto the s t ack  
t h e  a d d r e s s  o f  t h e  parameter 
f i e l d  of the word that fol laws 
i n  t h e  c u r r e n t  i n p u t  stream. 

2.3 =CASE FORTH 338 3 0 

Puts  the address  of a word (S l )  
i n t o  an a r r a y  (SO) a t  cell n 

3.1.1 FIRST is a Case of 4 cells 
3.1.2 SEC is a Case of 4 cells 
3.1.3 THIRD is a Case of 4 cells 

3.2 Lines  2 t h ru  5 def ine  "pr int-  
ing" words as follows: 

*3.2.1 PronO~ns: I, YOU, WE, 'IHEY 
3.2.2 Verbs: RLRJ, WAL, SIT, JOG 
3.2.3 Adverbs: HCXlE, BACK, CXXJN 

UP 

3.3 L i n e  6 t h r u  9 d e f i n e  t h e  
conten ts  of the  three Cases as 
follows : 

3.3.1 FIRST Case c o n t a i n s  4 
Pronouns 

3.3.2 S E C  Case c o n t a i n s  4 
Verbs 

3.3.3 THIRD Case c o n t a i n s  4 
Adverbs 

3.4 L i n e s  10  t h r u  1 4  d e f i n e  t h e  
word TRIAL which when executed, 
w i l l  cause the  three Cases to 
be execu ted  i n  sequence for .  
e a c h  d i f f e r e n t  p o s s i b l e  com- 
b i n a t i o n  of t h e  index.  1.e.: 

111 FIRST CASE SEC CASE THIRD CASE 
112 FIRST CASE SEC CASE THIRD CASE 

554 FIRST CASE SEC CASE THIRD CASE 
555 FIRST CASE SEC CASE THIRD CASE 

Example: n word a r r ay  =CASE 
Bad as: "n" becanres "wrd" i n  

"array" case. 
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An Overvtec 

Cell number 

T R I A L  

W E  

Reserved for 
f u t u r e  U1. 

UOR D 1 

WORD2 

YORDn 

Cell number 

"It 

Figure 1 

A Case Array NAMC Of n + l  C e l l s  

0 1 2  

n 

n 

Plgurc 2 

Stor ing and c x e c u t i q  Cell 2 

33# L I S T  

0 I CASL TEST U O R D S )  
I DISPLAY DCFINITIONS 

3 I - >  : 

5 t CASE SWAP 2 '  + 
6 
7 
8 
9 

10 

a : <CASE o VARIULE 

4 : -cue ROT 2. + 

11 
12 
1 3  
1 4  
15 D C C I M L  i s  KAY 2-18-80 

31 

339 L I S T  
0 [ CAJC TtZST EXAHPLL I DISPLAY 0EFI.YITIOWS D K I N U  
1 4 < C U E  FIRST 4 C A S E  SEC 4 <CASE TIIIRD 
2 : I I [ I l ;  : Y O U ( Y O U I  I : W C I U C l :  : T U L Y l T U C X l i  
3 : IUI [ ROU 1 I : WALK 1 WALK 1 I : SIT [ SXT 1 ; 
4 : JOG I JOG I ; : UOMC I 8WL I I  : BACK I 8ACK 1 i 
5 : #M 1 WWN I I I UP I UP I 1 
6 1 -> I1 FIRST -CASE 1 -> RUN SCC -CASE 1 - >  UOllC TSIRD <AS1 
7 2 -> 100 FIRST -CASC 2 - >  WALK S t C  S A S E  2 -> BACK T S I R D  S A S E  
8 3 ->  WC FIRST CASE 3 ->  S I T  SCC <ASC 3 -> WYY TUIRD <ASL 
9 4 -> TBEY FIRST -CASE 4 -> JOG sec - c u e  4 -> UP TBIRD S A S E  

10 t TRIAL CR 5 1 DO I 
11 5 i w 1  
12 5 1 Do OVER OVtR I ROT ROT 
13 CASE SLC CASE THIRO CASE cn 
1 4  t o o P  DROP CR LOOP DROP C R  Loo? t 
I5  D C C I M L  :S U W  z - m a o  

OK 

I R U N  iiO?IE 
I RUN 3 A C K  
I R U N  DOWN 
I R U N  UP 

YOV R U N  HOME 
Y O U  RLid  BACK 
YOU R I J N  DOWN 
YO'.' i<dh UP 

WE ICUN HOME 
W E  R ( J N  BACK 
K E  RUN DOWN 
WE HUN UP 

T H E Y  RUN HOME 
T R E Y  R t 3 J  BACK 
T H E Y  RUFJ DOWN 
THEY R U N  YP 

I WALK HOME 
I WALK S A C K  
I WALK DOWN 
I WALK UP 

YOU WALK HOME 
YOU WALK BACK 
YOU WALK DOWN 
YOU WALK UP 

WE WALK HOME 
WE WALK BACK 
WE WALK DOWN 
WE WALK UP 

THEY WALK HOME 
THEY WALK BACK 
THEY WALK DOWN 
THEY WALK UP 

I S I T  HOME 
I S I T  BACK 
I S I T  DOWN 
I S I T  UP 

YOU S I T  HOME 
YOU S I T  BACK 
YOU S I T  DOWN 
YOU S I T  UP 
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NEW PRODUCT 

68OOo 

CREATIVE SOLUTIONS, INC. announces 
the availability of the FORTH 
programming approach for the Motorola 
68000 16-bit Microprocessor. 

h" SIT 1-1CME 
WE S I T  BACK 
WE S I T  COwN 
\JE SIT UP 

THEY SIT HOME 
THEY S I T  BACK 
THEY SIT COWN 
THEY S I T  U p  

I JOG HOME 
I JOG BACK 
I JOG DOWN 
I JOG UP 

YOU JOG HCME 
YOU JOG BACK 
YOU JOG WWN 
YOU JOG UP 

WE JOG HCME 
WE JCG BACK 
WE JOG DOWN 
WE JOG UP 

THEY JOG HOME 
THEY JOG BACK 
THEY JOG DOWN 
THEY JOG UP 

OK 

Kenneth Wilson 
Waltham, MA 02154 

Judges '  Comments - T h i s  is a v e r y  
simple pos i t iona l  (jump table) type of 
CASE. Ttte whole thing can be defined 
i n  three short lines of  code. A t  f i r s t  
glance, however, the presentation looks 
wre d i f f i c u l t  than it is. Pa r t  of the 
problem is t h a t  the  notat ion - the word 
names - does not  suggest, very well, 
what i s  going on. T h i s  e n t r y  looks  
l i k e  a good complement to  Eaker ' s .  
Both are simple mechanisms f o r  doing a 
s ing le  job and the  jobs that they each 
do are very d i f f e ren t .  Work is needed 
on in tegra t ion  and fur ther  developnent 
of these models. 

Featuring: FORTH Interest Group 
M o d e l  a n d  F O R T H - 7 9  Standard 
Compatibility, Virtual Disk Operating 
System, Text Editor, Inline Macro 
Assembler, Computer Aided Instruction 
Course on the FORTH Proramming Approach. 

Also Available: Customized 110 
Drivers for Non-Standard configurations, 
Suitable Hardware Configurations, 
Complete Source (written in FORTH), Meta 
Compiler, Multi-tasker, Extended Data 
Base Management and File System. 

The standard software product, 
available for configurations utilizing 
the Motorola MEX68KDM (D2) 68000 
evaluation model with Persci 1070 
controller and compatible floppy disk 
drives retails for between $1500 - $5000 
(depending upon options) for single user 
systems. 

For further information please 
contact Creative Solutions, Inc., 14625 
Tynewick Terrace, Silver Spring, 
Maryland 20906, Phone: (301) 598-5805. 

NEW PRODUCT 

AVAILABLE FROM ANCON 

The following manuals and other infor- 
mation is available from ANCON, 17370 
Hawkins Lane, Morgan Hill, CA 95037. 
Write for detailed list. 

FORTH Systems Reference Manual 
The FORTH Language 
FORTH-11 Reference Manual 
Indirect Threaded Code Reprints 
FORTH, a Programmers Guide 
PDP-11 FORTH Users Guide 
PH21-MX FORTH Manual 
CYBOS Programmers Manual 
Program FORTH, A Primer 
The JKL FORTH Manual 
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CASE STATEMENT 

WAYNE WITT/BILL BUSLER 

Overview 

The CASE word p r o v i d e s  t h e  capa- 
b i l i t y  to vec tor  to a p a r t i c u l a r  word 
based on an input parameter, similar to 
the FORTRAN computed g e t o .  The CASE 
word a l so  p r o v i d e s  a u t o m a t i c  l i m i t  
checking on the input  parameter with an  
o p t i o n a l  o u t - o f - r a n g e  c a p a b i l i t y  
( CYrHERCASE ) . 

b 9  

0 ( N E W  CASE - CODE CASE IIV L WE 1 / 1 S / 8 0  ) MEX 
I 
2 cwi I I  r '  P ~ L I J  NZXT ( I D  - TOP O? STACX I 
3 
4 :  
5 
6 
7 
8 
s 
10 
11 
1 2  

( C A S E )  ( CODC CASE -- CASE PAPNIETCR N -1 i 
I @ 7??? AND OVER SWAP ( <  ( TRUE I? N I N  LIST  RANGE I 

I? 2. I + 2 +  Q 2 +  E X E C m E  ( EXEC. L I S T  MODULE N 
C u t  DROP I @ O <  ( TRUE I P  OTBERCASE S P E C I ? I C D  I 

TMEN W E N  ( IKW TO CONTIMUE EXEC. AT W N E  1 
I DUP e DUP o <  ( GET ADDR. AND VALUE 01 CASE-INDEX ) 

I? 7rl? AND 1+ TALN ( INCR INDEX I? OTIERCASE S P E C I T X E D  I 
a* 2 +  + R >  DROP 11  I ( CONTINUE EXECUTION AFTER W N E  ) 

II I e 7rrr AND 29 I + 2, e 2+ EXECUTE ( OTMERCASSC 

.~ 
13 

IS ( MTER TEE W N C  ) DECIMAL i s  
14 ( NOTCI XNTERPRLTCR mxmcr NOVED TO END or LIST ORI 

so 

o I wew CASE - OTBERCASE - w m  w 6 WE Z / ~ S / O O  ) R e x  
1 ( Pm CODE CASE ADDRESS I N  DICTIONARY , 1 
1 ( PUZ B ON STACX , I 
3 t CASE ( C U L )  BZRE 0 , I I M E D I A T E  ( CREATE C A S E - I U M X  ) 
4 ( IT DICTXOYARX A I D  ZERO I? ) 
5 
6 : OTMERCASE DUP 1000 SWAP I : I I IMEDIATL ( SET OTSLRCASC BIT 1 
7 ( I U  CASE-INDEX I 
I 
Y 

10 
11 
12 
1 3  
14 
1s 

1 t DON8 W P  BEDS S U P  - I / 1 - ( C U C .  CST ?OR CASE-12DEX ) 
, SNAP DO? @ ( GLT TMC CASE-INDEX TO =ST ?OR O T B R C A S C  ) 

ROT DUP 0 -  ( TRUE I? UO I t W S  I N  LIST 1 
I? DROP DROP 0 ( SET W E - I N D E X  10 ZERO 1 
ELSE SYAP I m a  II m e n a s e  s P c c I r m  I 
XI 1 - 8000 OR TMEN ( - -1 AND m e n c s c  BIT SET I 

TSEU SWAP 1 i I M E D I A T C  DECInAL i s  ( STORE CASE-INDEX I 

mi8 lirtinq is from a 6809 ror8ion o f  IORTE. 

CASE 

n CASE m0 ml ... m i  DONE 

CASE is used as a s t ruc tured  con- 
s t r u c t i o n  h e r e  n = 0 to i and n0 
ml ... m i  represent  a list of word 
names w i t h  t he  list being terminated 
by the  word DONE. 

When t h e  d e f i n i t i o n  containing t h e  
case c o n s t r u c t i o n  i s  e x e c u t e d ,  
rodule mn w i l l  execute, then execu- 
t i o n  w i l l  continue af ter  the DONE. 
I f  n i s  n o t  i n  t h e  r a n g e  0 to i ,  
e x e c u t i o n  c o n t i n u e s  a f t e r  t 5 e  
DONE. 

Al te rna t ive  CASE usage w i t h  OTHERCASE 
n CASE mG m 1  ... DL O T X E R C A S E  ma WNE 

When the d e f i n i t i o n  containing the 
case c o n s t r u c t i o n  i s  e x e c u t e d  , 
module mn w i l l  execute i f  n is i n  
t h e  r a n g e  0 to 1; t h e n  e x e c u t i o n  
w i l l  continue a f t e r  the DONE. I f  n 
is no t  i n  the  range 0 to i, d u l e  
nur w i l l  execute  and then execut ion 
w i l l  c o n t i n u e  a f t e r  t h e  DONE. 

Only  executable  modules should be 
usd i n  the case list; literals a d  
cmpiler words, espec ia l ly :  

CASE OF EISE THEN B G I N  END BUILDG DOES 

Should be used. - 

U s e d  i n  c o n j m c t i o n  With CASE word 
f o r  o u t  of range condi t ions.  See 
CASE usage. 

DONE 

CASE word terminator. See CASE 
usage. 

I! 
n -- 
Replaces t h e  interpreter p o i n t e r  
w i t h  the top s t a c k  item (n) .  t 
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MH2 i l lust ra tes  the  nest ing capab i l i t y  
of the CASE word. 

n --- 

me execution time por t ion  of t h e  
CASE word. 

<< 
n l  n2 - f 
Unsigned 16 b i t  less than. 

Example of CASE usage 

: TXX CASE T X 1  TX2 7x3 DONE I 

I f  TXX is executed, then execution w i l l  
mn t inue  as follows based on the value 
on the stack.  

STACK VALUE ExEcm 

T h i s  form of CASE conforms w i t h  t h e  
u n w r i t t e n  r u l e  o f  FORTH t o  keep i t  
simple and basic.  The user needs to 
remember o n l y  t h r e e  w o r d s ,  C A S E ,  
OTHERCASE and DONE to cons t ruc t  simple 
to  complex forms of t h e  structured 
CASE. The CASE i n  providing automatic 
l i m i t  c h e c k i n g  and  o u t  o f  r a n g e  
recovery e l l imina te s  the  need for u s e r  
limit t e s t i n g  of t h e  parameters. mis 
ou t  o f  range chechng  capab i l i t y  does 
slaw t h e  execution speed s l i g h t l y ,  but 
it was f e l t  t h a t  t h e  added capab i l i t y  
was wor th  t h e  s l i g h t  loss of speed .  

B i l l  Busler 
Odessa, Flor ida  33556 

0 Tx1 
1 TX2 
2 Tx3 Wayne Witt 

Tamp, Flor ida  33615 
Execut ion  t h e n  c o n t i n u e s  a f t e r  t h e  
DONE. I f  the s t ack  value was not 0, 1 
or 2 t hen  e x e c u t i o n  c o n t i n u e s  af ter  
the DONE. 

Examples o f  CASE usage with UTHEXASE. 
Judge's Canments - The run-time wrd 

I ma2 ~ f i  CASE LNQ ' ~ I C L  smc NULL ~ K B L R C S E  m i  DONE t (CASE) seems much too long f o r  t h e  job 

out -of - range  case is handled by a 
special construct ion.  Nevertheless, 

I f  M H 1  is executed, then execut ion w i l l  t h e  code c o u l d  be r e o r g a n i z e d  o r  
continue as fol lows based on the value f a c t o r e d .  A l s o ,  pushing  t h e  DONE 
on the stack.  address back on the r e t u r n  s tack  a t  t h e  

end of (CASE) would e l imina te  the need 
STACK VALUE ExM=m for  I! a n d  make t h e  p a c k a g e  more 

t MKl CASE NULL FIFO TINC MIT-NSG O l l f R C A S C  11112 DONE ClCANOP : it does. This is p a r t l y  h a u s  the 

0 Nuu 
portable. 

The aOD0 ... THEN cons t ruc t ion  i n  K i t t  1 FIFO 
2 TIME &ak KR"H accanpl ishes  a l l  the same 
3 XMIT-MSG f u n c t i o n s  much more e f f i c i e n t l y .  

Any O t h e r  Value MH2 

Execut ion  t h e n  c o n t i n u e s  a f t e r  the 
DONE, i n  t h i s  instance CLEANUP. 

COME TO FIG CONVENTION 
NOVEMBER 29 
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THE K l l T  PEAK 
GODO CONSTRUCT 

Glossary : 

CDm --- addr n ( m p i l e - t i m e )  P,C 
(GODO) n --- (run-time) 

Sy David Kilbridqe 
Used in  the  sequence 

The GODO c o n s t r u c t ,  a s  s p e c i f i e d  
in the  glossary of  the K i t t  Peak FORTH 
Primer, is a type of  CASE statement.. 
An index on the s t ack  is truncated to 
f a l l  within a contiguous range and used 
to  s e l e c t  a word f r o m  a n  i n - l i n e  
e x e c u t i o n  v e c t o r .  I p r e s e n t  h e r e  a 
v e r y  s imple  implementa t ion  i n  f i g -  
FORTH. 

As an example of usage, here  is a 
word which accepts  a 0 or 1 from the  
terminal and selects the  correspordinq 
d i sk  d r ive ,  and r ings  the bell i f  any 
other key is pressed. 

: G E T - D R I V E  . ' I  D I S K  D R I V E ?  'I 

KEY 2F - 
03Do BELL, DRO DR1 BELL, TIiEN ; 

The n e c e s s a r y  source d e f i n i t i o n s  
are 

: (0300) 2* 
O M A X  R e 4 - M I N  
R> DUP DUP @ + >R 
+ 2+ @ EXECUTE ; 

: 03DO 
COMPILIE (0300) 
H E R E o , 2 ;  
M E D I A T E  

How it works: 0300 compiles (am) 
and leaves  space for a branch o f f s e t  to 
be calculated by THEN. ?he address of 
the  cell and an error-checking flag are 
left  on the s tack .  A t  run time (0) 
d o u b l e s  t h e  index  on t h e  s t a c k  and 
truncates it both above and below so 
that the re ference  executed w i l l  always 
be chosen from the  list provided. 'Ihen 
(GODO) uses  the branch o f f s e t  to step 
its r e t u r n  address Over the re ference  
list and f i n a l l y  executes  the selected 
reference.  

... 0l)DO RO R 1  ... Rn THEN ... 
A t  run-time, OODO selects execu t ion  

based on a signed in teger  index .  I f  
the  index is <=0 then RO is executed; 
i f  =1 t h e n  R 1  is executed: ... i f  >=n 
then Rn is executed. After executirq 
t h e  selected r e f e r e n c e ,  e x e c u t i o n  
resms a f t e r  THEN. 

D i scuss ion :  The GOD0 c o n s t r u c t  
provides a basic contiguous-range type 
of CASE statement requir ing very l i t t l e  
supporting code. The cumpile-time word 
is simple because mst of the  work is 
done by THEN. The run-t ime word is 
s imple  because t r u n c a t i n g  t h e  index 
allows out-of-range cases to  be handled 
just l i k e  in-range cases. 

I f  o the r  means are used to insure 
t h a t  t h e  index is always within range, 
the "catch-all" references RO &/or Rn 
can  be omitted.  However, t h e r e  is 
still  t h e  time overhead  needed to  
t runca te  the index (un le s s  (03110) is 
recompiled w i t h o u t  the second l i n e  of 
its d e f i n i t i o n ) .  

The p r i n c i p a l  l i m i t a t i o n  of  t h i s  
cons t ruc t  is t h a t  on ly  s i n g l e  wrds can 
be referenced. This prevents  direct  
nest ing of 03110's. HOwever, one can 
nest by def in ing  the inner 0 3 ~ 0  as a 
separate wrd and referencing it i n  the 
ou te r  GXIO. By l e t t i n g  E40 ard/or Rn be 
such references,  severa l  noncontigwus 
ranges can be mered. 

Kitt Peak PRIMER available from FIG 
for $20.00 i n  US and $25.00 Overseas. 

COME TO FIG CONVENTION 
NOVEMBER 29 
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FIG NORTHERN CALIFORNIA 
MONTHLY MEETING REPORT 

26 Apri l  80 

The F N 4 L  sess ion  consis ted of  t h ree  
; r e s e n t a t i o n s  c o v e r i n g  FORTH F i l e  
p rcpsa ls .  John James and John Cassady 
-1scussed Directories cons is t ing  of b i t  
-32s named F i l eCon t ro lB lock  (FCB) 
a e r e i n  a l l o c a t i o n  of strings of blocks 
Fi les)  were managed. P a r t i c u l a r s  o f  

z i t f lap m a n i p u l a t i o n  a t  t h e  B u f f e r ,  
5 1 x k  and Disk ( f i l e  and volume) l e v e l s  
e r e  expl ica ted .  Some other concepts 
;x luded  user transparency, hierarchy 
:f directories, commands, s e c u r i t y  and 
12tegri ty .  K i m  Harris described Record 
r q e s  and management within a F i l e  and 
;Hve examples of  FORTH, Inc.  s ty l ed  I/O 
3t the Field l eve l .  The pros and cons 
:f t h e  v a r i o u s  approaches  w i l l  be 
debated a t  the next  meeting where also 
Str ing manipulation w i l l  be discussed. 
Attendees were requested to p r e p a r e  
- r i  t t e n  p r o p o s a l s  o f  a n t i c i p a t e d  
r equ i r emen t s  and arguments  f o r  and 
q a i n s t  t h e  d i f f e r e n t  approaches .  
Tnough n o t  a t u t o r i a l ,  t h e  FORML 
S s s i o n  was very in s t ruc t ive .  

"he Apri l  Northern Cal i forn ia  FIG 
e t i n g  consis ted of a presenta t ion  by 
:im Brick (of  M&B Design) of  a p l y -  
XRTH bootup under C P b .  Jim described 
z n e  a p p l i c a t i o n  r e q u i r e m e n t s  t h a t  
- x d u c e d  the need and the technique he 
-sed t o  d e v e l o p  t h i s  bootup  package 
sold by FaRTH, Inc. He demonstrated 
me hybrid package on a "RS-80 with  I/O 
accessories which allowed 8" d i s k s  and 
remapping o f  t h e  TRS-80 memory f o r  
-z1 ~F~RTH-CP/?I comp tab il i t y  . 

B i l l  Ragsdale i n i t i a t e d  a tutorial 
2n o v e r f l o w  c o r r e c t i o n  which spon- 
- a e o u s l y  esca la ted  into a d iscuss ion  
XI error s igna l s ,  repair and recovery. 
K i m  Harris, L a f a r r  S t u a r t  and Dave 
3ou l ton  d e s c r i b e d  t h e i r  r e s p e c t i v e  
approaches  to  d e a l i n g  w i t h  errors. 
3111 elaborated the "Utrecht approach" 
t3 error s i g n a l i n g  and r e c o v e r y  and 
noted tw lessons  learned: high level 

words can  d e f i n e  error r e c o v e r y  and 
t h e  r e t u r n  s t a c k  c a n  be u s e f u l l y  
unthreaded. He congratulated our Dutch 
c o l l e a g u e s  f o r  t h e i r  i m a g i n a t i v e  
app l i ca t ions  o f  "tricks" garnished from 
other mnputer  languages. 

Henry Laxen was congratulated f o r  
h i s  e x c e l l e n t  article on FORTH i n  the  
80 April 28 i ssue  of I N F W W .  

K i m  Harris announced h i s  FORTHming 
m u r s e  on FORTH programning a t  Humbolt 
State Lhivers i ty  (80 J u l y  21-25) and 
also reported on a t a l k  he de l ivered  
earlier t h i s  month a t  t h e  Asilomar 
I.E.E.E. conference on megatransistor 
chips.  

... HANDOUTS prov ided  a t  t h e  meet ing  
included: 

-polyFQ?IW-CP/M (Br ick)  

-1NFWCftLD r e p r i n t  (Laxen) 

-TIC-?aC-TDE (h FORTH, o f  Course) 
(George F l a m e r )  

-overflow co r rec t ion  (Ragsdale) 

-Match C W  f o r  8080 figFORTH (anon) 

-Double number support  ( Ragsdale) 

-String match f o r  Edi tor  (Peter 
Midnight ) 

;s Jay  Melvin 

Publ i sher ' s  Note: 

Cane on, you other FIGGEFG, send i n  
reports on y o u r  meet ings.  We'll 
publ ish them. 
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FIG NORTHERN CALIFORNIA 
MONTHLY MEETING REPORT 

24 May 80 

FORML Session - 

K i m  Harris directed a review of las t  
month's sess ion  to compare and con t r a s t  
f i l e  systems presented by: 

1. John James 
2. John Cassady 
3 .  K i m  Harris (FORTH, Inc. system) 

The most s t r i k i n g  d i f f e rence  between 
the th ree  f i l e  systems was t h a t  EVFVl'H, 
Inc . ' s  d id  n o t  u t i l i z e  a b i t  map i n  the 
d i r e c t o r y  which would allow f o r  a 
d i s t i n c t i o n  b e t w e e n  p h y s i c a l  and  
log ica l  f i l e s .  The b i t  map implemented 
i n  James' and Cassady's systems provide 
f o r  easier f i l e  manipulation. 

FIG Meeting - 

B i l l  Ragsdale opened the meeting by 
introducing gues t s  Ed Murray from the  
U n i v e r s i t y  of S o u t h  A f r i c a  and Don 
C o l b u r n  who is  m a r k e t i n g  a FORTH 
Teaching Tu to r i a l  to be configured f o r  
var ious machines. 

The meet ing  was devo ted  to a two 
f o l d  t u t o r i a l  where K i m  Harris ex- 
p l a i n e d  FORTH t o o l s  r a n g i n g  f rom 
N I C  output  a d  base conversion to 
test i n t e r p r e t a t i o n .  I/O f o r m a t i n g  
examples inc luded  t h e  d e f i n i t i o n  of 
HOLD, A S C I I  and PAD. These "tools" 
were a p p l i e d  i n  a t e m p e r a t u r e  con- 
v e r s i o n  p r o g r a m .  B i l l  R a g s d a l e  
followed with a presenta t ion  on problem 
solving techniques using the  t a sk  of  
p r in t ing  Morse (d i t s /dahs)  cha rac t e r s  
to t h e  s c r e e n  i n  r e s p o n s e  to t e x t  
i n p u t .  Top down t e c h n i q u e s  were 
del inea ted  by l i s t i n g  the subtasks and 
wr i t ing  code then t e s t i n g  each module. 

John Draper descr ibed CAP" Soft- 
ware's Wrs ion  1.7 FORTH f o r  the Apple; 

t h e  sys tem was up and running  f o r  
demonstration. Ragsdale n o t i f i e d  u s  
t h a t  Conpxlter magazine wants art icles 
f o r  a FORTH issue next year and that 
Byte 's  August issue w i l l  have a mbert 
Tinney cover d isp lay ing  t h r e e  blocks  i n  
a f i e l d  of stars, each block containing 
a word ( 2 * ,  D U P ,  + )  and t h r e a d e d  
together  by a ribbon terminating in  a 
space needle. 

Handouts i n c l d e d :  Kim's tool k i t ,  
B i l l ' s  Morse Code worksheet ( a  blank 
page! ) , John's Version 1.7 brochure, 
and Benchmark by DRC f o r  measuring 
FORTH e x e c u t i o n  s p e e d s  o n  CRAY-1 
through micros. Also, a f loa t ing  p i n t  
package by NHC, a paper on f i l e  word 
concepts by J i m  Berkey and the HomeBrew 
Computer C l u b ' s  n e w s l e t t e r  by (ed. ) 
B i l l  Rei l ing were ava i lab le .  

;s Jay Melvin 

----HELP WANTED---- 

Full or Part Time 
MICROCOMPUTER 

R & D Technician 
Jr. Engineer 

Tb assist i n  the i n t eg ra t ion ,  trouble- 
shooting and design of microcanputer 
systems f o r  s c i e n t i f i c  and i n d u s t r i a l  
am1 ica t ions .  

Programing i n t e r e s t  a plus. 

E"H, Inc. 

Contact: Gary Kravetz 
FCRTH, Inc. 
2309 P a c i f i c  C o a s t  tky. 
Hermosa Beach, CA 90254 
(213) 372-8493 
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FORTH Interest Group Meetings 

Northern Ca l i fo rn ia  
4 t h  Saturday 

Massachusetts 
3rd Wednesday 

San D i e q o  
Thur sdap  

Seattle 
Various times 

PotOmaC 
Various times 

Texas 
Various times 

Arizona 
Various times 

Oregon 
various times 

FIG Monthly Meeting , 
1:OO p.m., a t  Liber ty  
House D e p a r t m e n t  
Store, Hayward, CA. 
FORML Workshop a t  
1 O : O O  a.m. 

M M S F O R T H  U s e r s  
Group, 7:OO p.m., 
Cochituate,  MA. Call 
Dick Miller a t  (617)  
653-6136 f o r  s i t e .  

FIG Meet ing ,  12:OO 
noon. Call Guy Kelly 
a t  ( 7 1 4 )  268-3100 
x 4 7 8 4  f o r  s i t e .  

Contact Chuck P1 i ske 
or Dwight Vandenburg 
a t  ( 206 ) 542-83 70. 

Contact Paul van der 
E i j k  a t  ( 7 0 3 )  354- 
7443 or Joel Shprentz 
a t  ( 7 0 3 )  437-9218. 

Contact Jeff Lewis a t  
( 7 1 3 )  729-3320 or 
John Earls a t  ( 2 1 4 )  
661-2928 or Dwayne 
G u s t a u s  a t  ( 8 1 7 )  
3 8 7 - 6 9 7 6 .  J o h n  
H a s t i n g s  ( 5 1 2 )  
83 5-1918. 

Contact Dick Wilson 
a t  ( 6 0 2 )  277-6611 
x 3257. 

Contact Ed Kramnerer 
a t  ( 5 0 3 )  644-2688. 

New York 
Various times C o n t a c t  Tom Jung a t  

( 2 1 2 )  7 4 6 - 4 0 6 2 .  

Detroit 
Various times Contact Dean Vieau a t  

( 3 1 3 )  4 9 3 - 5 1 0 5 .  

Japan 
var ious  times C o n t a c t  Mr. Okada, 

Pres ident ,  ASR Corp. 
I n t ' l ,  3 - 1 5 - 8 ,  
N i s h  i - S h  i m b a s h i  
Mina to -ku ,  Tokyo ,  
Japan. 

Fubl isher s Note : 

P l e a s e  send  n o t e s  (and  reports) 
about your meetings. 

----HELP WANTED---- 

BLEINESS SYSTEMS I N  FORTH 

we need two good FORTH programmers. 

You should have s o l i d  FORTH experi-  
ence, a year  or two, and be gene ra l ly  
competent i n  Computer Science. 

We are bui ld ing  an exc i t ing  range 
of bus iness  app l i ca t ion  systems using 
FORTH - the advantages are obvious! - 
and our approach is unique. We'll have 
a range o f  conf igura t ions  - s i n g l e  and 
multi-processor, both Winchester and 
large f ixed  d i s k s  and color graphics  
screens.  

Idea l ly  y o u ' l l  l i v e  i n  Orange County 
- be attracted by a small, q u a l i t y  team - and l i k e  to grab your own projects 
with a strong sense of s e l f  management - we h a v e n ' t  g o t  t h e  time or t h e  
inclination to be overbearing. 

P l e a s e  send  b r i e f  d e s c r i p t i o n  o f  
your background to: 

The Software Developnent Directxx 
4861 McKay Circle 
Anaheim, CA 92807 

and let us know why you th ink  you'd l i k e  
to work with us.  
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CALL FOR PAPERS 

FORML CONFERENCE 

(M=RTH f 4 d  i f  icat  ion Laboratory)  

Papers  are rerquested for a t h r e e  day 
t e c h n i c a l  w r k s h o p  t=, D e  h e l d  November 
26-28, 1980 a t  t h e  Asilomar Conference 
Grounds i n  P a c i f i c  Grove, C a l i f o r n i a  
(on  t h e  Elonterey P e n i n s u l a ) .  The 
purpose o f  the  workshop is to  d i s c u s s  
advanced t e c h n i c a l  t o p i c s  r e l a t e d  to 
FORTH i m p l e m e n t a t l o n ,  l a n g u a g e  and 
a p p l i c a t i o n .  P a p e r s  o n  a n y  o f  t h e  
f o l l o w i n g  or  r e l a t e d  t o p i c s  a r e  
r e q u e s t e d  f o r  p r e s e n t a t i o n  and d i s -  
cuss ion  : 

1. Programming methodology 
problem a n a l y s i s  and des ign  
imp1 enen ta t ion  s t y  1 e 
developnent  team management 
documentation 
debugging 

2. V i r t u a l  machine implementation 
arithmetic 
address enlargement 
p o s i t i o n  independent object 

rnetaFORTH 

r e s o u r c e  management 
schedul ing 
i n t e r  t a s k  conanun icat ion 

i n t e g r i t y ,  p r i v a c y  and 

code 

3. Concurrency 

and c o n t r o l  

p r o t e c t i o n  

4. Language and compiler 
typing and g e n e r i c  operations 
d a t a  and c o n t r o l  structures 
o p t i m i z a t i o n  

f i l e  systems 
s t r i n g  hand1 ing 
t e x t  ed it i n g  
g r a p h i c s  

6 .  S t a n d a r d i z a t i o n  
Review and discussion of 

Input  €or t h e  Standards Team 

5. A p p l i c a t i o n s  

79 -STANDM 
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Fc)RML is an o r g a n r z a t i o n  ( s p o n s ~ r e d  
by t h e  FORTH I n t e r e s t  Group)  w h i c h  
promotes t h e  e x c h a n g e  o f  ideas  on  
t h e  u s e ,  m o d i f i c a t i o n  and e x t e n s i o n  
of t h e  FORTH a p p r o a c h  t o  s y s t e m s  
developnent.  This w i l l  be an advanced 
t e c h n i c a l  workshop;  n o  i n t r o d u c t o r y  
t u t o r i a l s  w i l l  be held.  

Abstracts of papers m u s t  be rece ived  
by Octaber 1, 1980 for inc lus ion  in  the 
conference p rq rm.  Complete pqers 
m u s t  be received by Ncjvember I, 1980 
t o  be i n c l u d e d  i n  t h e  c o n f e r e n c e  
proceedings.  Send Loth a b s t r a c t s  and 
completed ppers to: 

FORML Conference 
P. 0. Box 51351 
P a l o  A l t o ,  CA 94303 

TITLE : 

----HELP WANTED---- 

Product S u p p r  t P rog r m  r 

DVTIES: ResponsiDle for maintaining 
e x i s t i n g  l ist  of s o f t w a r e  p r o d u c t s ,  
i n c l u d i n g  t h e  polyFORTH O p e r a t i n g  
System and Programming Language, f i l e  
management o p t i o n s ,  math o p t i o n s  and 
u t i l i t i e s  and t h e i r  d o c u m e n t a t i o n ,  
and p r o v i d i n g  t e c h n i c a l  support  t o  
customers o f  t h e s e  products .  

Pequirements f o r  candida tes :  

1. Goal f a m i l i a r i t y  w i t h  FORTH-preferably 
through one canplete t a r g e t - m p i l e d  
appl icat ion.  

2. Good assembler l e v e l  programming 
s k i l l s .  

3. Assembler l e v e l  f a m i l i a r i t y  w i t h  t h e  
8080 and PDP/LSI-11 p r o c e s s o r s  and 
p r e f e r a b l y  some of these: 8086, M6800, 
CDP1802, NOVA, IBP! S e r i e s  I ,  TI99G. 

4. Excel l e n t  cornnun icat i o n s  s k i l l  s - - b t n  
oral and w r i t t e n ;  a b i l i t y  to work well 
with  customers.  

5. Exce l len t  o r g a n i z a t i o n a l  a b i l i t y .  

C o n t a c t :  E l i z a b e t h  Rather 
EQRTH, Inc. 
2309 P a c i f i c  Coast EWy. 
Hem= Beach, CA 90254 
(213)  372-8493 



FORML CONFERENCE NATIONAL CONVENTION 

(ElXl7-l Modification Laboratory) FORTH I n t e r e s t  Croup 

November 26-28. 1980 a t  t h e  Asilanar 
Conference  Grounds, P a c i f i c  Beach, 
C a l i f o r n i a .  A t h r e e  d a y  advanced 
technica l  workshop f o r  the discuss ion  
of topics r e l a t e d  to KIRTH implementa- 
t i o n ,  l anguage  and a p p l i c a t i o n .  No 
introductory tutorials w i l l  be held. 

FORML is an organiza t ion  ( s p o n s ~ r e d  
by t h e  FORTH I n t e r e s t  Group) which 
promotes the exchange of ideas on the 
use, modification and extension of the  
mRTH approach to systems developnent. 

Asilanar is a comfortable, r u s t i c  
resort located on  t h e  P a c i f i c  Ocean 
near Monterey i n  Northern Cal i forn ia .  
A t t endees  are urged to b r i n g  f a m i l y  
members to Asilanar as they w i l l  enjoy 
t h e  area and Thanksgiv ing  d i n n e r .  
Costs are very reasonable,  e s p e c i a l l y  
for fami l ies ,  and include roan (double 
occupancy) and meals. 

Attendees and/or 
par ti cipan ts $100.00 ( i n c l u d e s  

conference registra- 
t i o n  and materials) 

Non-conference 
gues t  (wi fe  
d / o r  husband, 
f r i end ,  and 
chi ldren  12 or 
over ) $ 75.00 

Children 11 
or yl3unger $ 50.00 

November 2 9 ,  1 9 8 0  a t  t h e  V i l l a  
Hotel, San Mateo, Ca l i fo rn ia ,  8:30 a.m. 
- 4:30 p.m. for  e x h i b i t s  and papers; 
6 : O O  p.m. cockta i l s ;  7 : 3 0  p.m. f o r  
dinner  (with speaker) .  This one day 
convention w i l l  include presenta t ions ,  
workshops,  hands-on equipment  and a 
number of  vendor e x h i b i t s .  An evening 
dinner w i l l  include a t a l k  by one of 
t he  foremost atlthorities on FORTH (mre 
a b o u t  t h e  s p e a k e r  i n  a l a t e r  re- 
lease ). 

P r e r e g i s t r a t i o n  for the convention 
is a v a i l a b l e  f o r  $4.00. 

Pre-regis t ra t ion f o r  the dinner  a d  
speech is required by ktober 15th a t  
$15.00. 

V e n d o r s  may c o n t a c t  F I G  a b o u t  
the  cost and a v a i l a b i l i t y  o f  booth and 
table space. 

Tb preregister or f o r  mre informa- 
t i o n  write: 

F W  I n t e r e s t  Group 
P. 0. Box 1105 
San Carlos, CA 94070 

Vendors may con tac t  my Martens a t  
( 4 1 5 )  962-8653 f o r  d e t a i l s  a b o u t  
exhib i t ing .  

Room a r r a n g e m e n t s  c a n  a l so  be 
made through FIG. 

Send request  for r e g i s t r a t i o n  a d  
list of g u e s t s  by October 15th with a 
check to: ************FLASH LATE NEWS************ 

FCRML Conference 
P.O. Boor 51351 
Palo Alto, CA 94303 

FIG NATIONAL CONVENTION BANQUET SPEAKER 

ALAN TAYLOR 
Author of The Taylor Report for Computer 
World. 30 years in computer f i e l d .  

Foc(TH DIMENSIOtS II/3 Page 94 


