




DTL-BASIC ' 

I..$&- - C o p y r i g h t  
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- .  
The c o n t e n t s  of  t h i s  manual a n a  t-he d i s k s  s u p p l i e d  w.i,th. t h e  q a n u a l -  &rek 
c o p y r i g h t e d  ( c )  1 9 8 1  by D r i v e  Technology I- Ltd;:. 

i . . 
, Copying of e i t h e r  d i s k s  or manual or t h e  : ' t r a n s m i t t i n g  of infoqma.cio2q,.- 

c o n t a i n e d  h e r e i n  by any means w,ha tsoever  'whethgr  .mec l i an i ca l ,  e i&d: tz i&al ,  I 
I 

I o r  e l e c t r o n i c a l l y  i s  s t r i c t l y  , f o r b i d d e n .  Users are reminded t h a t  a 

I c o n d i t i o n  of p u r c h a s e  i s  t h e  a c c e p t a n c e  t h a t  c o p y r i g h t  r e s t s : w i t + h  ~ri.\te . 
Technology  L t d .  and  t h a t  f u l l  r e s p o n ~ i b ~ l t y  rests w i t h  t h e  r e g i s - t e r e d  

I u s e r  t o  p r o t e c t  such  c o p y r i g h t .  coplees  of i n d i v i d u a l  f i l e s  mayx  be, made . 
, f o r  s e c u r i t y  u s e s  o n l y  by t h e  r e g i s t e r e d  u s e r .  , 

L i c e n s e  

I 
DTL-BASIC is  l i c e n s e d  t o  t h e  r e g i s t e r e d  u s e r  on t h e  clear and  e x p l i c i t  
u n d e r s t a n d i n g  t h a t  compi l ed  p rog rams ,  whe the r  o r  n o t  owned by t h e  

-P? r e g i s t e r e d  u s e r ,  s h a l l  n o t ,  by way of t r a d e  o r  o t h e r w i s e ,  be  l e n t - ,  
r e - s o l d ,  h i r e d  o u t  o r  o t h e r w i s e  c i r c u l a t e d .  The r e g i s t e r e d  u s e r  df 

-&TL-BASIC i s  l i c e n s e d  t o  c o m p i l e  programs f o r  t h e  s o l e  u s e  o f -  t h e  
u s e r .  

Where a  u s e r  w i s h e s  t o  c i r c u l a t e  c o p i e s  of compi l ed  p rog rams ,  t h e n  
d e t a i l s  of t h e  n e c e s s a r y  l i c e n s e  may be  o b t a i n e d  f rom t h e  D i s t r i b u t o r s ' : '  

A f u r t h e r  c o n d i t i o n  of l i c e n s e  i s  t h a t  DTL-BASIC and  a l l  p rograms 
compi l ed  by DTL-BASIC may o n l y  be  u s e d  i n  c o n j u n c t i o n  w i t h  t h e  s e c u r i t y  , , .  

' 

key ( o r  k e y s  1 s u p p l i  e d  w i t h  t h e  p rod t i c t  ? ,  0% w i  t:h . add1 *.... . t i  q,naj~::- k , e$s -  
. .?.....,. :;.; . .  -. :. . :.' . ' . "  2 .  

' ., ...,. :.. . . .  . . . . . :  ... . . .  . . .  s u p p l i e d  by t h e  Dist:r.3!butors,. ' -  . , , , ,.:). .:! ,... :: . 8 

. . 

1; Scope 

DTL-BASIC s h o u l d  o n l y  be  u s e d  t o  c o m p i l e  programs t h a t  aFe the 
p u r c h a s e r ' s  p r o p e r t y .  Programs t h a t  are l i c e n s e d  f o r  4 " '  u s e ' '  by a t h i r t l  
p a r t y  may have  t h e i r  copyr , i gh t  v i o l a t e d  i f  co inpi led .  The p u r c h a s e 7 r ' + 4 s ;  

; ~ - 6 6  a d v i s e d  t o  check  w i t h  t h e  progfam s u p p l i e r ' :  b e f o r e  compilisng; a n y  
5 .  

, . - ., 
programs t h a t  are nqf owned by t h e  p u r c h a s e r .  . . 

: 

U n l e s s  t h e  D i s t r i b u t o r  i s  c o n t a c t e d  i n  w r i t i n g  w i t h i n  1 10 d a y s  f rom the-  
s h i p m e n t  of t h i s  p rogram,  i t  s h a l l  b e  assumed by t h e  D i s t r i b u t o r  t h a t  
t h e  r e g i s t e r e d  u s e r  h a s  r e a d  and  f u l l y  a c c e p t e d  t h e  above  c o n d i t i o n s ,  - I 
Reg. User ........................ 
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IMPORTANT NOTES 

DTL-BASIC Release 5 

1. DTL-BASIC v e r s i o n  4  ( f o r  t h e  CBM 8096 works  con  j u n c t i o n  w i t h  
SYSTEM 96 and  r e q u i r e s  release 1.1 of  SYSTEM 96 o r  n/ l a te r  release. 
DTL-BASIC w i l l  NOT work w i t h  release 1 of  SYSTEM 96 

/* 

I 2. Release 5 i s  a t  p r e s e n t  o n l y  a v a i l a b l e  f o r  i o n  4  ( i e .  n o t  f o r  
v e r s i o n s  1 , 2  & 3 ) .  The r e m a i n i n g  v e r s i o n s  w i l l  a t  a f u t u r e  
d a t e .  

Changes  f r o m  Release 4 .  
! 

1. Release 5 i n t r o d u c e s  v e r s i o n  4  of DTLgASIC f o r  t h e  CBM 8096 r u n n i n g  
u n d e r  SYSTEM 96. T h i s  a l l o w s  Basic p r o g  Pms r e q u i r i n g  up t o  78K of  

i memory t o  b e  c o m p i l e d .  Note  t h a t  t h e  e j i s t i n g  v e r s i o n  3  of  tkie c o m p i l e r  
/ w i l l  a l s o  r u n  on t h e  8096 f o r  t h a t  d o  n o t  r e q u i r e  more t h a n  

32K f o r  B a s i c  (see s e c t i o n  1) .  

/. 2 .  New f a c i l i t i e s  are  p r o v i d e d  t o  g i v e  a p o w e r f u l  o v e r l a y  s y s t e m  - see 
s e c t i o n  7 .  / 

/ 3 .  A c o n t r o l  f i l e  f a c i l i t y  i s  p r o v i d e d  t o  e n a b l e  a number of  p rog rams  
t o  b e  c o m p i l e d  w i t h  a s i n g l e  /fin of  t h e  c o m p i l e r  (see s e c t i o n  4 . 3  1.  f 
4 .  Release 5 i s  e v e n  more /compat ible  w i t h  t h e  CBM i n t e r p r e t e r  as 
c h a i n e d  p r o g r a m s  may now s h a r e  v a r i a b l e s  (see s e c t i o n  7  1. I n  a d d i t i o n  
CONT may now b e  u s e d  w i t h / c o m p i l e d  p rog rams  ( v e r s i o n  4 o n l y  1. 

5.  The c o m p i l e r  c a n  f i l e s  w i t h  u p p e r - c a s e  c h a r a c t e r s  i n  t h e  
f i l e  name. ! 
6 .  Compi led  prograTk w i l l  now work s a t i s f a c t o r i l y  w i t h  a s s e m b l e r  

0 
r o u t i n e s  t h a t  move t h e  a r r a y  l i s t  a t  r u n  t i m e .  / 

I '  7 .  A number of  midhor f a u l t s  h a v e  been  f i x e d .  
/ 
/ 

i 8 .  New d i r e c t i v e s  are p r o v i d e d  t o  d i s a b l e  a n d  e n a b l e  t h e  S t o p  key 
w i t h o u t  a f  f  e c t h n g  t h e  c l o c k .  Note t h a t  release 4  prog rams  t h a t  POKE 
l o c a t i o n  107? ' to  a c h i e v e  t h e  same e f f e c t  w i l l  h a v e  t o  b e  a l t e r e d  when 
u s e d  w i t h  release 5 (see s e c t i o n  4.6 1. 

/ 







1. I n t r o d u c t i o n .  . . ., . ,  

DTL-BASIC i s  a B a s i c  c o m p i l e r  f o r  Commodore m a c h i n e s  a n d  i s  f u l l y  
c o s p a t i b l e  w D t h . : t h e  commodore B a s i c  ' I n t e r p r e t e r  ( w i t h  a f ew  v e r y  mino r  
e k a e p t i o n s  ) . ',: 

. .  . . . 

., .- > .  , . . i( ' .  : , ,  

Thks mzinuali. , :describes how'! t o  u s e  a n d  o p e r a t e  DTL-BASIC. The manual  d o e s  
n d t  t c y  to:  d e f i n e  t h e . ! B a s i c  l a n g u a g e  o r  t o  t e a c h  B a s i c  programming as 
theSe . :  s u b j e c t s  s h o u l d  I b e  a d e q u a t e l y  c o v e r e d  by t h e  Commodore 
d o c u r n e ~ i t a t i o n .  

' ? '  ; 

R e a d e r s  of  t h i s  manua l  who are n o t  f a m i l i a r  w i t h  t h e  d i f f e r e n c e s  
be tween  i n t e r p r e t e r s  a n d  c o m p i l e r s  s h o u l d ' r e f e r  t o  AppendZx A. 

" . . + "  . ' 
- ! .  , . 
. ~ .  . 

I . I I.. 

F o u r ' v e r s i o n s  of  DTL-BASIC are  a v a i l a b l e  f o r  t h e  f o l l o w i n g  M c h i n e s  : 

DTL-BASIC 
... v e r s i o n  Machine 

a v a i l a b l e  a t  
release 

CBM 3032 
CBM 4032 
CBM 8032 
CBM 8096 

The release number i n d i c a t e s  t h e  l e v e l  of B a s i c  f a c i l i t i e s  s u p p o r t e d ;  
i e .  e a c h  release i s  i n t e n d e d  t o  b e  upwards  c o m p a t i b l e . f r o m ' t h e  p r e v i o u s  
release a n d  t o  h a v e  e x t r a  f e a t u r e s  t o  p r o v i d e  a d d i t i o n a l  a d v a n t a g e s  t o  
t h e  u s e r .  

T h ~ d u g h o u t  t h e  manua l ,  w h e r e  r e f e r e n c e s  are made t o  f e a t u r e s  t h a t  are 
s ~ e c i f i : ~ " t o ' ~ ~  p a r t i i c u l e r  v e r s i o n  t h i s  . w i l l  b e  i n d i c a t e d  ( e g .  v e r s i o n  5 
o n l y  ) ,  s imi l a r2yC .whe re '  a - f e a t u r e  i s  a v a i l a b l e  o.n.ly '-.from.. .a c e r t a i n  
release t h i s  w i l l  a l s o  b e  i n d i c a t e d  ( e g .  release 5 o r  l a t e r ) .  ... . . y  . . . . . 

. , . .  . ,  . . 
p l e a s =  n o t e . : :  - " ! _  ' 

. . . . , , .. . ,  !. . .. , . I  , ' , . .  I 

l i l ' . A ' p r o g r a m  c o m p i l e d  by!"Vers ion 1 w i l l ' o n l y  r u n  on a 3032. 
,. : ' -. . - 

2. A prog ram c o m p i l e d  by V e r s i o n  2 w i l l  r u n  o n  a n  8032 as w e l l  as a 
4032. ., ..,  .,. . 

0 

3. A prog ram c o m p i l e d  by V e r s i o n  3  w i l l  r u n  on a 4032 as w e l l  as a n  
8032 .  

4. V e r s i o n z 4  r u n s  on  SYSTEM 96 on a n  8096 a n d  p r o d u c e s  p r o g r a m s  t h a t  
a l so  r u n  on *STEM 96. SYSTEM 96 i s  a l a n g u a g e  s y s t e m  f o r  t h e  CBM- 8096 
t h a t  e n a b l e s  B a s i c  p rog rams  of  up  t o  78K (46K f o r  p rog ram & 32K f o r  
d a t a  1 ho b e  r u n .  W i t h o u t  SYSTEM 96 t h e  8096 c a n  o n l y  s u p p o r t  p rog rams  
o f :  UP* t o -  32K. ' d - 

SYSTEM 96 c a n  b e  o b t a i n e d  f r o m  y o u r  DTL-BASIC s u p p l i e r .  

5. V e r s i o n  3  may a l s o  b e  u s e d  on  a n  8096 a n d  d o e s  n o t  need  SYSTEM 96 
b u t  i n  t h i s  case B a s i c  p rog rams  w i l l  b e  r e s t r i c t e d  t o  t h e  no rma l  32K 
l i m i t  as on  t h e  8032.  Users o f  t h e  8096 who d o  n o t  r e q u i r e  B a s i c  
p r o g r a m s  of  more  t h a n  32K t o t a l  s i z e  ( i e .  p rog ram p l u s  d a t a )  a n d  who 
w i s h  t o  access t h e  e x t e n d e d  memory v i a  a s s e m b l e r  c o d e  ( e g .  v i a  

the Q Expanded B a s i c  p a c k a g e  s u p p l i e d  by Commodore) s h o u l d  u s e  v e r s i o n  3  of  
DTL-BASIC. 



I , ' "1' ' 

i r"\ The main advantages of DTL-BASIC are : I 

I - . . A ,  ' $ 4  

-compiled programs run much faster than on the interpreter, ,The- 
\ " speed improvement depends to a large extent upon the 'size:! -and: 
i nature of the program and upon the time involved in fixed 

overheads that cannot be speeded up (eg. disk accesses and 
printing) but statements within very large programs can run up bo 
20 times faster. However, a typical overall improvement foa largea 
programs is probably 4 to 8 times faster and existing programs, 
which have already been worked on to minimise the overheads of the 
interpreter will probably be 2 to 5 times faster. 

1 '  4 1 

- the compiler is almost totally compatible with the interpreter 
so that existing programs can simply be recompiled without 
alteration to obtain all the benefits of compilation (see section f 

I 10 for a list of the few incompatibilities). The very high' degree 
of compatibility means that programs may be developed on the 
interpreter (as this is easiest for debugging) and when working 
can be compiled. I 

0 - - - the compiler implements true integer arithmetic as well as real 
arithmetic. The interpreter allows integers but converts them to 
reals for all operations and real operations are very slow. 
Therefore, ' the use of true integer arithmetic can lead -to 
significant speed improvements. Special facilities are provided to 
automatically convert reals to integers when compiling existing 
programs. 

- the compiler will accept extensions to Basic implemented by 
assembler routines in RAM or ROM (such as used with Computhink 
disks and such products as Command-0 etc.) and in fact )the 
compiled programs are compatible with the - vast majority a .  of - 
assembler routines that are used with interpreted programs. t 

I - .  
- compiled code requires approximately 50-80% as much store as 
un-compiled code. However, for versions 1,2 & 3 there is a, fixed 
overhead of about 16 blocks so that small/medium sized programs 
are unlikely to achieve a store saving. For version- 4 programs, 
should always be significantly smaller when compiled. 

- I 

- compiled programs cannot be listed or altered by a user. 
- the use of the compiler can result in . signif lcantly:.. reduced. 
development and maintenance costs. 

- from release 5 onwards the compiler provides powerful Overlay 
facilities that enable several separately compiled blocks of 
program code to be in memory at once. Each block may be overlayed, 
from disk independantly of ,the other blocks and a program in one, 
block may call subroutines in other blocks or jump into -,other 
blocks. 

L - 



- c o m p i l e d  programs u t i l i s e  s t a c k  s p a c e  more e f f i c i e n t l y  t h a n  
i n t e r p r e t e r  t h u s  e n a b l i n g  more complex programs t o  be  r u n .  

,,- + ,  

- t h e  c o m p i l e r  i s  f a s t .  C o m p i l a t i o n  s p e e d  i s  t y p i c a l l y  1 - 2  
s t a t emen t s / s econ"d .  The c o m p i l e r ' i t s e l f  i s  ma in ly  w r i t t e n  i n  Basic 
a n d  i s  u s e d  t o  c o m p i l e  i t s e l f .  T h i s  d e m o n s t r a t e s  t h a t  t h e  c o m p i l e r  

- . ran b e  u s e d  t o  c o m p i l e  v e r y  l a r g e ,  complex programs ( t h e  s o u r c e  of 
- ' t h e  c o m p i l e r  i s  a ' f i i e  of  109 b l o c k s  1 .  

L - 
_ _  r 

.: I , ;  i -- c d m p i  l e d  programs c a d .  d i s a b l e  t h e  i t o p  key g i -khou t  a£  f e c t i n g  t h e  - -. , . , 
. . . . c lo 'c  k-:.' . 

. . , . 
. . .. . .. ,. , > .  

, ., 
S e c g i o n  6. d e s c r i b e s  t h e  a 'dvantabeg o f  u s i n g  DTL-BASIC i n ,  hoie d e t a i l  t o  
e n a b l e  u s e r s  t o  f u l l y  o b t a i n  th-e be-nef i.f s. p o s s i b l e  w i  t ,h t h e  c o m p i l e r .  . . . , .  . ,. . . . . . 
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. . *  1 2. General Description of DTL-BASIC. 
r' - This section describes the main features and capabilities of DTL-BASIC. 

The original aims in designing the compiler were,,...: 
, - 

- that any program that will run on the interpreter should be able 
to be compiled without modification; 

- that compiled programs should run much faster than interpreted 
programs ; 

- that apart from running faster the compiled programs should 
operate in exactly the same way as un-compiled programs; 

- that compiled programs should if possible be smaller than 
un-compiled programs. 

The first requirement listed above was seen as the most important as 
there are many very large Basic programs and if the compiler applied 

e\ arbitrary limits to the size of programs that could be compiled then 
-' many users would find that the programs that they most wanted to 

compile could not be compiled. Secondly it was felt that although a 
compiler has many advantages over an interpreter the great feature of 
an interpreter is the ease with which a program may be debugged. 
However fast a compiler is to compile a program it will almost always 
be faster to develop a program using an interpreter. Consequently the 
major aim was to achieve almost total compatibility with the CBM 
interpreter thus enabling the compiler and the- interpreter to be used 
together so that program developers can take advantage of the best 
features of each system. 

The second requirement was to make compiled programs as fast as 
possible. This requirement to some extent conflicts with the first in 
that if the compiler was made to produce the fastest compiled programs 
possible, then the programs would be very much larger than un-compiled 
progryms and often would.be too large to fit in the machine. 

DTL-BASIC has been designed to achieve the ideal balance between speed 
and size so that compiled programs will run much faster and will 
normally require less store than uncompiled programs. Note that as 
explained in section 1 then for . some versions1 of the compiler 
small/medium sized programs may become somewhat larger when compiled. 

It should be noted that it is impossible to accurately predict the 
speed and size improvements for one particular program because' this 
depends very much upon the way the program is written. A program that 
has been written to be as fast as -possible and as small as possible on 
the interpreter will not improve by the same factor as a program Ithat 
has been written to be readable and easy to modify. 



1 The U s e r  I n t e r f a c e .  , . ,  

FIGURE 1 

The above  diag-ram shows t h e  main p o i n t s  of i n t e r a c t i o n  be tween  t h e  
c o m p i l e r  and  t h e  u s e r .  

The S o u r c e  f i l e  i s  t h e  main i n p u t  t o  t h e  c o m p i l e r  and  i s  a p e r f e c t l y  
s t and -a rd  Basic program f i l e f i e .  t h e  S o u r c e  f i l e  c o n t a i n s  a B a s i c  
p rog ram t h a t  c a n  b e  LOADed and  RUN.  The f i l e  c a n  a l s o .  be  e d i t e d  and  
LISTed i n  t h e  normal  manner f o r  B a s i c  programs.  

The O b j e c t  f i l e  i s  t h e  main o u t p u t  f rom t h e  c o m p i l e r  and  c o n t a i n s  t h e  
c o m p i l e d  program.  A s  f a r  as t h e  i n t e r p r e t e r  and  DOS are  c o n c e r n e d  t h i s  
, f i l e  is a l s o  a program f i l e  and'  c a n  a l s o  be  LOADed and  RUN.  However, 
b e c a u s e  t h e  f i l e  c o n t a i n s  t h e  c o m p i l e d  v e r s i o n  of t h e  s o u r c e  f i l e  it 0 
c a n n o t ,  be  e d i t e d  or LISTed. Changes c a n .  o n l y  b e  made t o  a n  o b j e c t  * f i l e  
by e d i t i n g  t h e  s o u r c e  f i l e  a n d  r e - c o m p i l i n g .  

I 

The LN ( L i n e  Number) f i l e  i s  e s s e n t i a l l y  a w o r k f i l e  of t h e  c o m p i l e r  and  
i s  used  t o  relate l i n e  numbers t o  t h e i r  a d d r e s s e s  w i t h i n  t h e  O b j e c t  
f i l e  ( t h e .  O b j e c t  f i l e  d o e s  n o t  c o n t a i n  any l i n e  n u m b e r s ) .  The LN f i l e  
i s  no t ,  . r e q u i r e d  t o  r u n  t h e  program and  may b e  SCRATCHed. However, i f  
t h e  program k s  n o t  f u l l y  debugged the LN f i l e  s h o u l d  b e  r e t a i n e d  as it 
c a n  b e  u s e d  t o  l o c a t e -  r u n  t i m e  e r r o r s  by t h e  ERROR LOCATE program (see 
s e c t i o n  8 . 3 ) .  

The VL ( V a r i a b l e  L i s t )  f i l e  i s  u s e d  t o  c o n t a i n  t h e  v a r i a b l e  l i s t  f o r  
u s e  by t h e  c o m p i l e d  program; t h e  v a r i a b l e  l i s t  i s  c r e a t e d  by t h e  
c o m p i l e r  t o  s a v e  t h e  compi l ed  program f rom h a v i n g  t o  create t h e  
v a r i a b l e  l i s t  a t  run - t ime .  The VL f i l e  i s  n o t  a l w a y s  c r e a t e d  b e c a u s e  i n  
some s i t u a t i o n s  t h e  t h e  v a r i a b l e  l i s t  i s  i n c l u d e d  i n  t h e  o b j e c t  f i l e .  
The VL f i l e  i s  c r e a t e d  when t h e  v a r i a b l e  l i s t  w i l l  n o t  r e s i d e  
i m m e d i a t e l y  f o l l o w i n g  t h e  compi l ed  program a t  r u n  t i m e .  

m 



I 

I I 
! 
i C T h i s  o c c u r s  i n  two s i t u a t i o n s  : 

- whenever  v e r s i o n  4 i s  u s e d  b e c a u s e  SYSTEM 96  s t o r e s  t h e  v a r i a b l e  
l i s t  a l w a y s  a t  t h e  s a m e  a d d r e s s  and  ' s e p a r a t e  f rom t h e  program; 

I - when t h e  O v e r l a y  f a c i l i t i e s  a r e  i n  u s e ;  

I n  such  s i t u a t i o n s  a  compi l ed  program w i l l  n o t  r u n  u n l e s s  t h e  VL f i l e  
e x i s t s  on o n e  of t h e  two d i s k  d r i v e s .  

The VN ( V a r i a b l e  N a m e )  f i l e  is  c r e a t e d  by t h e  c o m p i l e r  when a program 
u s i n g  t h e  o v e r l a y  f a c i l i t i e s  i s  compi l ed  ( a v a i l a b l e  f rom r e l e a s e  5 
o n w a r d s ) .  The f i l e  i s  n e c e s s a r y  b e c a u s e  i n d i v i d u a l  p rograms t h a t  are t o  
work t o g e t h e r  as o v e r l a y s  no rma l ly  s h a r e  t h e  same v a r i a b l e  l i s t .  For  
t h i s  r e a s o n  when a n  o v e r l a y  i s  b e i n g  compi l ed  it i s  i m p o r t a n t  t h a t  t h e  
c o m p i l e r  knows t h e  i d e n t i t i e s  and  a d d r e s s e s  of a l l  t h e  v a r i a b l e s  t h a t  
a r e  u s e d  by t h e  o v e r l a y s  t h a t  have  a l r e a d y  been  c o m p i l e d .  T h i s  i s  
a c h i e v e d  by means of t h e  VN f i l e .  

I fi 
When t h e  c o m p i l e r  i s  r u n  i t  can  b e  i n s t r u c t e d  t o  l i s t  t h e  s o u r c e  f i l e  
on t h e  p r i n t e r  w h i l s t  i t  i s  b e i n g  c o m p i l e d .  

The c o m p i l e r  p e r f o r m s  e x h a u s t i v e . s y n t a x  c h e c k s  and  a n  e r r o r  message  is 
o u t p u t  f o r  e a c h  e r r o r  found .  The c o m p i l e r  - c a n  o u t p u t  t h e  e r r o r  messages  
t o  e i the r  t h e  p r i n t e r  o r  t h e  s c r e e n .  I f  e r r o r s  are o u t p u t  t o  t h e  s c r e e n  
t h e  c o m p i l a t i o n  i s  suspended  when t h e  s c r e e n  i s  f u l l  of e r r o r  messages  
s o  t h a t  t h e  errors may b e  n o t e d  b e f o r e  t h e  c o m p i l a t i o n  i s  resumed.  

The s t a t i s t i c s  t h a t  c a n  b e  p roduced  by t h e  c o m p i l e r  re la te  - t o  t h e  
O b j e c t  f i l e  and  g i v e  t h e  s i z e  of e a c h  of t h e  main s e c t i o n s  w i t h i n  t h e  
f i l e  (see s e c t i o n  2 . 3 ) .  T h i s  i n f o r m a t i o n  i s  p r o v i d e d  t o  e n a b l e  , t h e  
programmer t o  see how t h e  s t o r e  i s  b e i n g  u s e d .  I t  i s  i m p o r t a n t  t o  u s e  
t h e  s t a t i s t i c s  when compar ing  t h e  s i z e  of compi l ed  programs w i t h  
uncompi led  p rog rams  ( r a t h e r  t h a n  s imp ly  compar ing  t h e  f i l e  s i z e s ) .  T h i s  
i s  b e c a u s e  i n  some s i t u a t i o n s  ( a s  h a s  a l r e a d y  been  e x p l a i n e d )  t h e  
O b j e c t  f i l e  i n c l u d e s  t h e  v a r i a b l e  l i s t  ( i e .  t h e  l i s t  of a l l  non-a r r ay  P v a r i a b l e s ) .  T h i s  means t h a t  t h e  O b j e c t  f i l e  may b e  s e v e r a l  b l o c k s  
l a r g e r  t h a n  t h e  a c t u a l  p rogram s i z e .  I n  such  a  s i t u a t i o n  t h e  s t a t i s t i c s  
g i v e n  by t h e  c o m p i l e r  i n c l u d e  b o t h  t h e  a c t u a l  p rogram s i z e  and t h e  
O b j e c t  f i l e  s i z e .  



The O p t i o n s  f i l e  i s  u s e d  t o  r e c o r d  t h e  o p t i o n s  s e l e c t e d  by t h e  u s e r  
when t h e  p r o g r a m  i s  r u n , i e .  

1 0  k - t h e  S o u r c e  f i l e  name; 

- t h e  O b j e c t  f i l e  name; 

- w h e t h e r  t h e  s o u r c e  i s  t o  b e  l i s t e d ;  

- w h e t h e r  e r r o r s  a re  t o  b e  l i s t e d ;  

- w h e t h e r  t h e  s t a t i s t i c s  are  r e q u i r e d ;  

-' t h e  t e x t  m e s s a g e  t o  b e  u s e d  t o  i d e n t i f y  a n y  l i s t i n g s .  

When t h e  c o m p i l e r  i s  r u n  i t  l o o k s  f o r  t h e  O p t i o n s  f i l e  a n d  i f  it e x i s t s  
t h e n  t h e  d a t a  i s  d i s p l a y e d  t o  t h e  u s e r  a who c a n  c h a n g e  t h e  d a t a  i f  
n e c e s s a r y  b e f o r e  s t a r t i n g  t h e  c o m p i l a t i o n .  O f t e n  when a p r o g r a m  is  
c o m p i l e d  a number o f  t i m e s  t h e  o p t i o n s  w i l l  n o t  n e e d . t o  b e  c h a n g e d  a n d  
t h e  u s e r  w i l l  a v o i d  a l o t  o f  r e p e t i t i v e  t y p i n g .  



, F 7  
2 . 2  The I n t e r n a l  S t r u c t u r e .  

S o u r c e  L i s t i n g  

ndef i n e d  l i n e  e r r o r  

l a t e r  

(R5 or  l a t e r )  

FIGURE 2 

T h i s  s e c t i o n  d e s c r i b e s  t h e  i n t e r n a l  work ing  of t h e  c o m p i l e r  i n  more 
d e t a i l .  The f i g u r e  above  i s  t h e  same as f i g u r e  1 w i t h  a d d i t i o n a l  d e t a i l  
added  t o  show a l l  t h e  f i l e s  i n v o l v e d  d u r i n g  c o m p i l a t i o n .  

DTL-BASIC i s  a two p a s s  c o m p i l e r , i . e .  i t  p r o c e s s e s  t h e  program t w i c e  t o  
p r o d u c e  t h e  O b j e c t  f i l e .  f ' i  
The main s t a g e s  i n v o l v e d  i n  t h e  f i r s t  p a s s  are : 

- t h e  O p t i o n s  f i l e  is  r e a d  ( i f  it e x i s t s )  and  t h e  c o n t e n t s  
d i s p l a y e d  t o  t h e  u s e r .  

- t h e  User c h a n g e s  ( o r  i n p u t s )  t h e  o p t i o n  d a t a  as n e c e s s a r y  and  
s t a r t s  t h e  c o m p i l a t i o n .  

- t h e  c o m p i l e r  d e l e t e s  any e x i s t i n g  O p t i o n s  f i l e  and  creates a new 
o n e .  

- i f  a d i r e c t i v e  is  found  i n d i c a t i n g  a n  o v e r l a y  t h e n  t h e  VN f i l e  
i s  r e a d  t o  memory ( i f  o n e  e x i s t s ) .  

- t h e  s p e c i f i e d  s o u r c e  f i l e  i s  opened  and  i s  p r o c e s s e d  s t a t e m e n t  
by s t a t e m e n t .  Whenever a  l i n e  number is  found  a n  e n t r y  i s  made i n  
t h e  LN f i l e .  I f  a s t a t e m e n t  i s  a DATA s t a t e m e n t  i t u s  c o n t e n t s  are  

"r\ o u t p u t  t o  t h e  Data S t a t e m e n t  f i l e .  F o r  o t h e r  s t a t e m e n t s  t h e  s y n t a x  
i s  checked  and  c o d e  i s  o u t p u t  t o  t h e  Semi-compiled f i l e .  T h i s  c o d e  
i s  n o t  c o m p l e t e  b e c a u s e  any l i n e  numbers w i l l  h a v e  n o t  dbeen 
c o n v e r t e d  t o  a n  a d d d r e s s .  



- as e a c h  l i n e  i s  p r o c e s s e d  t h e n  i f  s o u r c e  l i s t i n g  .was s e l e c t e d  
t h e n  t h e  l i n e  i s  o u t p u t  t o  t h e  p r i n t e r .  0 
- i f  a s y n t a x  e r r o r  i s  d e t e c t e d  a n  err0.r m e s s a g e  i s  o u t p u t  t o  
e i t h e r  t h e  s c r e e n  o r  t h e  ~ r i n t e r .  

A t  t h e  e n d  o f  p a s s  1 t h e  c o m p i l e r  h a s  b u i l t  u p  i n t e r n a l l y  a l i s t  o f  a l l  
v a r i a b l e s  a n d  knows t h e .  amount  of  memory r e q u i r e d  f o r  c o m p i l e d  c o d e  a n d  
d a t a  s t a t e m e n t s .  I t  c a n  t h e r e f o r e  c a l c u l a t e  t h e  a d d r e s s e s  of  a l l  
v a r i a b l e s  a n d  i t  a l s o  h a s  ( i n  t h e  LN f i l e )  t h e  a d d r e s s  o f  e a c h  l i n e .  

The o p e r a t i o n s  i n v o l v e d  iii p a s s  2 'are : 
. , 

' 

- t h e  O b j e c t  c o d e  £ i l e  i s  c r e a t e d  an'd i f  n e c e s s a r y  t h e  c o n t e n t s  o f  
t h e  Run- t ime l i b r a r y  f i l e  c o p i e d  t o  t h e  O . b j e c t  f i l e . .  

- t h e  c o n t e n t s  o f  t h e  Data S t a t e m e n t  f i l e  are c o p i e d -  t o  t h e  O b j e c t  
f i l e .  

- t h e  Semi-compi led  f i l e  a n d  t h e  LN f i l e  are p r o c e s s e d  t o g e t h e r  
a n d  t h e  c o d e  f o r  e a c h  s t a t e m e n t  i s  f i r s t  c o m p l e t e d  by c h a n g i n g  
l i n e  numbers  t o  a d d r e s s e s .  The c o m p l e t e d  c o d e  i s  t h e n  o u t p u t  t o  
t h e  O b j e c t  f i l e .  

- as th ,e  c o d e  i s  c o m p l e t e d  a n y  r e f e r e n c e s  t o  n o n - e x i s t e n t  l i n e s  
are d e t e c t e d  a n d  a n  e r r o r  m e s s a g e  i s  o u t p u t .  

- once a l l  t h e  c o m p l e t e d  c o d e  h a s  b e e n  o u t p u t  t o  t h e  O b j e c t  f i l e  
t h e n  t h e  Data S t a t e m e n t  a n d  S e m i - c o m p i l e d  f i l e s  are  d e l e t e d .  

- i f  n e c e s s a r y  t h e  VL f i l e  i s  c r e a t e d  ( i f  n o t  t h e  v a r i a b l e  l ist  is  
a p p e n d e d  t o  t h e  O b j e c t  f i l e ) .  

- if a n  o v e r l a y  f i l e  is  b e i n g  c o m p i l e d  a n d  some new v a r i a b l e s  
names h a v e  b e e n  f o u n d  d u r i n g  t h e  c o m p i l a t i o n  t h e n  a new VN f i l e  i s  
c r e a t e d .  

'- t h e  c o m p i l a t i o n  s t a t i s t i c s  are o u t p u t  ( i f  r e q u i r e d ) .  

0 

r : . . .  - .  

. . . . - 
. . 
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. - 



2 . 3  The O b j e c t  f i l e  s t r u c t u r e .  n 

Run-time 
I : Data  ! Compiled i V a r i a b l e  

L i b r a r y  ; s t a t e m e n t s  c o d e  I l i s t  

( o p t i o n a l  ( o p t i o n a l  

FIGURE 3 

F i g u r e  3 shows t h e  i n t e r n a l  s t r u c t u r e  of t h e  O b j e c t  f i l e .  

? The Run-time l i b r a r y  i s  a  set  of r o u t i n e s  t h a t  are i n c o r p o r a t e d  i n  e a c h  
compi l ed  program and  which implement  such  f u n c t i o n s  a s  i n t e g e r  

! a r i t h m e t i c ,  FOR l o o p  c o n t r o l  etc. I n  v e r s i o n  4 t h e  Run-time l i b r a r y  i s  
i i n c o r p o r a t e d  w i t h i ' n  SYSTEM 96 and  i s  t h e r e f o r e  n o t  needed  w i t h  t h e  . 
! fl compi l ed  program.  

T h e  Data  s t a t e m e n t s  s e c t i o n  c o n s i s t s  of t h e  t e x t  f rom a l l  Data  
s t a t e m e n t s  i n  the program . . . 

The Compiled c o d e  i s  t h e  a c t u a l  p rogram and  c o n s i s t s  p r i m a r i l y  of c a l l s  
t o  r o u t i n e s  t h a t  are w i t h i n  t h e  Run-time l i b r a r y .  

The V a r i a b l e  l i s t  c o n t a i n s  a n  e n t r y  f o r  e a c h  s c a l a r  v a r i a b l e  ( i e .  e a c h  
non-a r r ay  v a r i a b l e ) .  u s e d  i n  t h e  program. The f o r m a t  of  t h e  v a r i a b l e  
l i s t  i s  t h e  same a s  t h e  ' l is t  u s e d  by t h e  i n t e r p r e t e r .  The V a r i a b l e  l i s t  
i s  i n c l u d e d  i n  t h e  program s o  t h a t  i t  d o e s  n o t  h a v e  t o  b e  r e - c r e a t e d  
e v e r y  t i m e  t h a t  t h e  program i s  r u n  as i s  t h e  case f o r  t h e  i n t e r p r e t e r ' .  
I n  v e r s i o n  4 or  when t h e  o v e r l a y  f a c i l i t i e s  are i n  u s e  t h e n  t h e  
v a r i a b l e  l i s t  i s  n o t  i n  t h e  O b j e c t  f i l e  a s  i t  w i l l  n o t  n e c e s s a r i l y  be 
s t o r e d  i m m e d i a t e l y  f o l l o w i n g  t h e  program. I n  s u c h  cases t h e  v a r i a b l e  
l i s t  w i l l  b e  l o a d e d  t o  memory f rom t h e  VL f i l e .  

Note  t h a t  a  f a c i l i t y  i s  p r o v i d e d  t o  create a n  O b j e c t  f i l e  w i t h o u t  a 
P Run-time L i b r a r y  f o r  v e r s i o n s  1 , 2  5: 3 (see **  NL command i n  Appendix 

B). T h i s  f a c i l i t y  c a n  b e  u s e d  f o r  p rograms t h a t  a r e  n e v e r  r u n  on t h e i r  
own b u t  are a l w a y s  LOADed f rom o t h e r  programs ( s o  t h a t  t h e  Run-time 
l i b r a r y  w i l l  a l r e a d y  b e  i n  memory). The a d v a n t a g e  i s  t h a t  t h e  O b j e c t  
f i l e  w i l l  be  s i g n i f i c a n t l y  smaller and  w i l l  t h e r e f o r e  occupy less d i s k  
s p a c e  and  w i l l  LOAD f a s t e r .  



3 .  I n s t a l l a t i o n  of DTL-BASIC. 

C o n t e n t s .  

DTL-BASIC c o m p i l e r  d i s k  
DTL-BASIC manual 
'Compi l e r  ' s e c u r i t y  key - .  

' Run-time ' s e c u r i t y  key 

DTL-BASIC is s u p p l i e d  on a  s i n g l e  f l o p p y  d i s k  which i s  w r i t e  p r o t e c t e d  
and  t h e  f i r s t  a c t i o n  s h o u l d  be  t o  t a k e  s e v e r a l  c o p i e s  of t h e  d i s k  f o r  
backup p u r p o s e s .  

I n  o r d e r  t o  p r o t e c t  D r i v e  Technology ' s  c o p y r i g h t  and  t h e  c o p y r i g h t  of 
DTL-BASIC u s e r s  o v e r  t h e i r  own programs DTL-BASIC i n c o r p o r a t e s  a 
p r o t e c t i o n  f e a t u r e  t h a t  e n s u r e s  t h a t  t h e  c o m p i l e r  and  c o m p i l e d  programs 
w i l l  o n l y  r u n  i n  t h e  p r e s e n c e  of a s p e c i a l  , . s e c u r i t y ,  key a t t a c h e d  t o  o n e  
of t h e  m a c h i n e ' s  c a s s e t t e  p o r t s .  0 
The s e c u r i t y  key marked ' C o m p i l e r '  s u p p l i e d  w i t h  DTL-BASIC mus,t be  
f  l t t e d  t o  one  of t h e  cassette p o r t s  b e f o r e  t h e  c o m p i l e r -  w i l . 1  r u n .  Each 
CBM model h a s  two cassette p o r t s  ( r e f e r  t o  y o u r  Commodore manual i f  you 
d o  n o t  know t h e  l o c a t i o n  of  t h e  cassette p o r t s )  and  t h e  Compi l e r  key 
may be f i t t e d  t o  e i t h e r .  I t  i s  i m p o r t a n t  t o  f i t  t h e  key t h e  correct 
w a y ; i e .  e n s u r e  t h a t  t h e  l a b e l l e d  s i d e  f a c e s  upwards.  

A second  key marked 'Run-t ime'  i s  s u p p l i e d  t o  e n a b l e  dompi l ed  programs 
t o  be r u n  on a s e c o n d  machine .  ' I T  i t  is  r e q u i r e d  " t o  r u n  c o m p i l e d  
p rog rams  on a  number of mach ines  t h e n  a d d i t i o n a l  'Run- t ime '  k e y s  may be 
o b t a i n e d  f rom t h e  D i s t r i b u t o r s .  

IMPORTANT * * 
Always e n s u r e  t h a t  f h e  machine  i s  s w i t c h e d  * 
o f f  b e f o r e  f i t t i n g  o r  removing a s e c u r i t y  ' * 
key t h a t  i s  f i t t e d  i n t e r n a l l y ,  e g .  t o  * 
t h e  f i r s t  case t t te  p o r t  on a 3 0 3 2 .  * 

* 
. . . . . . . . . . . . . . . . . . . . . . . .  



4 .  O p e r a t i o n  of DTL-BASIC. I T  
4 . 1  O p e r a t i n g  ~ n s t r u c t i o n s .  

I DTL-BASIC h a s  been  d e s i g n e d  t o  b e  v e r y  s i m p l e  and  e a s y  t o  u s e .  

To r u n  t h e  c o m p i l e r  : 

- i f  u s i n g  v e r s i o n  4 of t h e  c o m p i l e r  t h e n  f i r s t  e n s u r e  t h a t  SYSTEM 
96 i s  i n s t a l l e d  on t h e  machine.  Once SYSTEM 96 i s  i n i t i a l i s e d  t h e n  

I t h e  SYSTEM 96 key may b e  removed i f  r e q u i r e d ;  
I 
I 
I - i n s e r t  t h e  c o m p i l e r  d i s k  i n  d r i v e  0 and  t h e  d i s k  c o n t a i n i n g  t h e  
1 

program t o  be  compi l ed  ( i e . t h e  S o u r c e  f i l e )  i n  d r i v e  1; 
I 

I - e n s u r e  t h a t  t h e  ' C o m p i l e r '  s e c u r i t y  key i s  f i t t e d ;  

j - i f  t h e  c o m p i l e d  program i s  t o  b e  ' k e y e d '  t o  a  key o t h e r  t h a n  t h e  
'Compi l e r  key t h e n  e n s u r e  t h a t  t h e  o t h e r  key i s  f i t t e d  as w e l l  1 p .  (see s e c t i o n  9  1; 

- l o a d  and  r u n  t h e  f i r s t  p rogram on d r i v e  z e r o ;  

I 

  he c o m p i l e r  w i l l  d i s p l a y  a  l i s t  of o p t i o n s  on t h e  s c r e e n .  I f  it i s  t h e  
I f i r s t  t i m e  t h a t  t h e  c o m p i l e r  h a s  been  r u n  on t h e  d i s k  i n  d r i v e  1 t h e n  

t h e  o p t i o n  i n p u t  f i e l d s  w i l l  be  b l a n k .  O t h e r w i s e  t h e  f i e l d s  w i l l  
! d i s p l a y  t h e  o p t i o n s  s e l e c t e d  t h e  l a s t  t i m e  t h e  c o m p i l e r  was r u n  on t h a t  

d i s k  and  i t  w i l l  o n l y  b e  n e c e s s a r y  t o  t y p e  i n  any a l t e r a t i o n s .  
! 

On t h e  f i r s t  r u n  t h e  o p t i o n  i n p u t  f i e l d s  w i l l  be  b l a n k  and  i t  w i l l  be  
n e c e s s a r y  t o  t y p e  : 

- t h e  name of t h e  S o u r c e  . f i l e .  

- t h e  name of t h e  O b j e c t  f i l e  ( i e .  t h e  name t o  b e  u s e d  f o r  t h e  

P 
c o m p i l e d  p r o g r a m ) .  Any e x i s t i n g  f i l e  of t h i s  name on d r i v e  1 w i l l  
b e  o v e r w r i t t e n .  

I f  no l i s t i n g  i s  r e q u i r e d  s imp ly  k e y ?  t o  s t a r t  t h e  c o m p i l a t i o n .  ~ h e q  
key i s  n o r m a l l y  u s e d  t o  s t a r t  t h e  c o m p i l a t i o n  and  i n d i c a t e s  t o  t h e  
c o m p i l e r  t h a t  t h e  i n f o r m a t i o n  d i s p l a y e d  is c o r r e c t  and  t h e  c o m p i l a t i o n  
i s  t o  s t a r t .  

I I f  any fo rm of l i s t i n g  i s  r e q u i r e d  t h e n  answer  Y o r  N t o  t h e  r e m a i n i n g  
\ q u e s t i o n s  ( f o l l o w e d  by R e t u r n ) .  B e f o r e  t y p i n g  any f i e l d  ? c a n  b e  keyed  
I 

I t o  s t a r t  t h e  c o m p i l a t i o n , i e .  a b l a n k  f i e l d  i n d i c a t e s  a  No answer .  

I f  t h e  p r i n t e r  is  t o  b e  u s e d  t h e  c o m p i l e r  w i l l  f i r s t  p r i n t  a  h e a d i n g  
I c o n t a i n i n g  t h e  d a t a  f rom t h e  s c r e e n .  The c o n t e n t s  of  t h e  'Run I d e n t i t y '  
I 
I 
I 

f i e l d  a r e  i n c l u d e d  i n  t h e  h e a d i n g  s o  t h a t  i n d i v i d u a l  l i s t i n g s  c a n  be  
I i d e n t i f i e d .  F o r  example  t h e  'Run I d e n t i t y '  c o u l d  b e  t h e  t i m e  a n d / o r  
I d a t e  s o  t h a t  when a  number of l i s t i n g s  are p roduced  t h e i r  c h r o n o l o g i c a l  

, s e q u e n c e  c a n  b e  d e t e r m i n e d .  
i 



4.2 O p e r a t i n g  No tes  

1. The c o m p i l e r  r e q u i r e s  a  32K machine  w i t h  d i s k s  b u t  d e p e n d i n g  upon 0 
t h e i r  s i z e  compi l ed  programs may r u n  on 8  o r  16K mach ines  and  may b e  
l o a d e d  f rom cassette.  

2. A s  e x p l a i n e d  ear l ier  t h e  c o m p i l e r  p e r f o r m s  two p a s s e s  of  t h e  s o u r c e  
program.  Dur ing  e a c h  p a s s  t h e  l i n e  number b e i n g  p r o c e s s e d  i s  d i s p l a y e d  
a n d  any e r r o r s  d e t e c t e d  are  d i s p l a y e d  on t h e  s c r e e n  or p r i n t e r  
d e p e n d i n g  upon t h e  o p t i o n  s e l e c t e d  (see s e c t i o n  8 ) .  

3. I f  any o u t p u t  i s  t o  be  m a d e ' t o  t h e  p r i n t e r  t h e  c o m p i l e r  w i l l  check  
t h a t  t h e  p r i n t e r  is r e a d y  b e f o r e  s t a r t i n g  t h e  c o m p i 1 a t i o n ; i e .  t h a t  t h e  
i / o  s t a t u s  v a r i a b l e  ST e q u a l s  0. I f  ST i s  n o t  e q u a l  t o  z e r o  t h e  
c o m p i l e r  w i l l  w a i t  u n t i l  i t  e i t h e r  b e c o m e s ' z e r o  or u n t i l  a s p a c e  i s  
p r e s s e d  ( t h e  o p t i o n  t o  p r e s s  s p a c e  i s  p r o v i d e d  b e c a u s e  some p r i n t e r s  
are n o n - s t a n d a r d  and  h a v e  a  non-zero  ST v a l u e  when t h e y  are r e a d y ) .  

4. A s  was e x p l a i n e d  i n  s e c t i o n  2  t h e  c o m p i l e r  c r e a t e s . s e v e r a 1  f i l e s  on 
d r i v e  1 s o  t h a t  a c e r t a i n  amount of f r e e  s p a c e  must  b e  a v a i l a b l e  when 
t h e   compilation s ta r t s  ( t h e  amount of s p a c e  needed  d e p e n d s  upon t h e  
s i z e  of t h e  program b e i n g  c o m p i l e d ) .  0 
5.  When t h e  o p t i o n s  are  d i s p l a y e d  b e f o r e  t h e  s t a r t  ' of  a c o m p i l a t i o n  
t h e n  i f  t h e  u s e r  c a n  n o t  c o r r e c t l y  recal l  t h e  name of t h e  f i l e  t o  be  
compi l ed  t h e  d i r e c t o r y  f rom d r i v e  1 may b e  d i s p l a y e d  by k e y i n g  @ .  I f  
t h e  wrong d i s k  i s  f o u n d  t o  b e  i n  d r i v e  1 t h e n  / may b e  keyed  t o  e n a b l e  
t h e  d i s k  t o  b e  changed .  

6 .  R t  t h e  end of  t h e  c o m p i l a t i o n  t h e  work f i l e s  W1 a n d  W3 are 
a u t o m a t i c a l l y  d e l e t e d  b u t  i f  f o r  some r e a s o n  t h e  c o m p i l a t i o n  i s  n o t  
a l l o w e d  t o  c o m p l e t e  no rma l ly  t h e n  t h e  f i l e s  may b e  l e f t  on D r i v e  1. I f  
t h i s  o c c u r s  t h e y  w i l l  b e  d e l e t e d  by t h e  n e x t  c o m p i l a t i o n  or may be  
d e l e t e d  ' m a n u a l l y .  . . 

7 .  I f  f o r  any r e a s o n  i t  is  n o t  r e q u i r e d  t o  p r o c e e d  w i t h  a  c o m p i l a t i o n  
( e g  . b e c a u s e  t h e  f i l e  d i s k  i s  f u l l  1 t h e n  + s h o u l d  b e  keyed  ko e x i t  f rom 
DTL-BASIC. 

. N "VQ L A 4  
8 .  From release 5 onwards  t h e  c o m p i l e r  d e l e t e s  <he O b j e c t  f i l e  a t  t h e  
end  c o m p i l a t i o n  i f  any errors are  found  d u r i n g  t h e  c o m p i l a t i o n  (see 
s e c t i o n  8  f o r  a d e s c r i p t i o n  of p o s s i b l e  e r r o r s ) .  T h i s  i s  done  t o  e n s u r e  
t h a t  t h e  o c c u r e n c e  of e r r o r s  a t  c o m p i l e  t i m e  c a n n o t  b e  m i s s e d  by t h e  
u s e r .  



. . 
! 
I 4 . 3  S p e c i a l  O p e r a t i o n  F e a t u r e s  
i rp 
I 1. The c o m p i l e r  a l l o w s  t h e  u s e r  t o  s p e c i f y  a n y  name f o r  t h e  O b j e c t  f i l e  
I 

b u t  i f  t h e  l a s t  f o u r  c h a r a c t e r s  o f  t h e  S o u r c e '  f i l e  name a re  11-src" t h e  
t h e  o b j e c t  f i l e  name w i l l  b e  g e n e r a t e d  a u t o m a t i c a l l y .  

e . g .  i f  t h e  S o u r c e  f i l e  name i s  

" t e s t - s r c "  

t h e n  t h e  c o m p i l e r  w i l l  c a l l  t h e  O b j e c t  f i l e  

" test"  

(2. I f  i t  i s  r e q u i r e d  t o  c o m p i l e  a number o f  f i l e s  t h e n  t h e y  may a l l  b e  
c o m p i l e d  i n d i v i d u a l l y  o r  a C o n t r o l  f i l e  may b e  c r e a t e d  
a l l  t o  b e  c o m p i l e d  i n  o n e  r u n  ( re lease 5  o r  l a t e r  1 .  

A C o n t r o l  f i l e  s h o u l d  h a v e  a name which  c h a r a c t e r s  e q u a l  
t o  "-con1' , e g .  " c o m p i l e - c o n " .  

P 
A c o n t r o l  f i l e  i s  a n o r m a l  p r o g r a m  f i l e  l i s t  o f  f i l e  
names.  Each f i l e  name s h o u l d  b e  on a a n d  t h e  f i r s t  

. c h a r a c t e r  o f  e a c h  l i n e  s h o u l d  b e  a q u o t e  

The f i r s t  f i l e  name s h o u l d  f i r s t  S o u r c e  f i l e  t o  
c o m p i l e  a n d  t h e  s e c o n d  t h e  name o f  t h e  
c o r r e s p o n d i n g  O b j e c t  f i l e  i s  u s e d  i n  which  
case t h e  c o m p i l e r  w i l l  name a u t o m a t i c a l l y  1.  
The n e x t  f i l e  name w i l l  b e  t h e  s e c o n d  S o u r c e  f i l e  t o  
c o m p i l e  a n d  s o  on . . . 

e g .  If t h e  c o n t e n t s  o f  t h e  C  n t r o l  f i l e  are  : P ,  
1 0  " f i l e l  
20 " c f i l e l  
30 " f i l e 2  
40 " c f i l e 2  
50 " t e s t - s r c  

0 
Then 3 c o m p i l a t i o  r / / .  s. w i l l  t a k e  p l a c e ,  ie .  

b e  c o m p i l e d  t o  g i v e  " c f i l e l "  
b e  c o m p i l e d  t o  g i v e  " c f i l e 2 "  

b e  c o m p i l e d  t o  g i v e  " tes t "  

To s t a r t  t h e  c o m p i l a t i o n  t h e  name o f  t h e  C o n t r o l  f i l e  s h o u l d  b e  g i v e n  
i n s t e a  o f  t h e  S o u r c e  f i l e  name. The p r i n t i n g  o p t i o n s  s e l e c t e d  w i l l  
th/y t b  a l l  t h e  c o m p i l a t i o n s  f r o m  t h e  C o n t r o l  f i l e .  1t i s  
s t r o  g l y  recommended t h a t  t h e  o p t i o n  t o  p r i n t  e r r o r s  s h o u l d  b e  s e l e c t e d  
t o  e n s u r e  t h a t  a n y  e r r o r s  are  n o t  l o s t .  1 
3 .  The 'Run I d e n t i t y  ' f i e l d  o f  t h e  o p t i o n  d i s p l a y  e n a b l e s  l i s t i n g  t o  b e  
i d e n t i f i e d .  One s i m p l e  way o f  u s i n g  t h i s  f i e l d  t o  e n s u r e  t h a t  t h e  
c o r r e c t  c h r o n o l o g i c a l  s e q u e n c e  o f  l i s t i n g s  may a l w a y s  b e  d e t e r m i n e d  i s  
t o  i n p u t  a 'Run I d e n t i t y '  o f  %1. The c o m p i l e r  makes a s p e c i a l  c h e c k  
f o r  t h e  % a n d  t h e n  e x p e c t s  t o  f i n d  a number ;  when t h e  c o m p i l e r  
r e - w r i t e s  t h e  O p t i o n s ,  f i l e  i t  w i l l  i n c r e m e n t  t h e  number f o u n d .  T h i s  

p m e a n s  t h a t  i f  t h e  same f i l e  is  c o m p i l e d  a number o f  t i m e s  t h e  l i s t i n g s  
w i l l  b e  numbered i n  a s c e n d i n g  o r d e r .  



4 . 4  O p e r a t i o n  o f  c o m p i l e d  p r o g r a m s  

1. C o m p i l e d  p r o g r a m s  are s i m p l y  l o a d e d  a n d  r u n  j u s t  l i k e  u n - c o m p i l e d  
p r o g r a m s  a n d  s h o u l d  p e r f o r m  e x a c t l y  ' t h e  same. I f  t h e y  . d o  n o t  work  as 

0 
e x p e c t e d  t h e  see s e c t i o n  4 . 5 .  

2 .  F o r  v e r s i o n  1 , 2  & 3 t h e n  when CONT w o u l d  b e  u s e d  f o r  u n c o m p i l e d  
p r o g r a m s  SYS 1 0 6 9  s h o u l d  b e  u s e d  f o r  c o m p i l e d  p r o g r a m s .  The  p r o g r a m  
w i l l  c r a s h  i f  CONT i s  u s e d .  

F o r  v e r s i o n  4 CONT may b e  u s e d  e x a c t l y  as f o r  u n c o m p i l e d .  p r o g r a m s  (SYS 
1 0 6 9  s h o u l d  n o t  b e  u s e d ) .  

3 .  When a p r o g r a m  i s  r u n  ' f o r  w h i c h  a VL f i l e  e x i s t s  t h e n  t h e  VL f i l e  
w i l l  a u t o m a t i c a l l y  - b e  l o a d e d  t o  memory t h e  f i r s t  t i m e  t h a t  t h e  p r o g r a m  
i s  r u n .  I f  - t h e  VL f i l e  i s  n o t  f o u n d  o n  e i t h e r  d i s k  t h e n  a FILE NOT 
FOUND error w i l l  o c c u r . .  : p 



1 
I 

4.5  P r o b l e m s  ? 
I 

1. When a c o m p i l e d  p r o g r a m  r u n s  t h e n  i f  t h e  s y s t e m  i t  t o t a l l y  
r e - i n i t i a l i s e d  ( i e .  d o e s  a 'warm' s t a r t  t h e n  c h e c k  t h a t  t h e  c o r r e c t  
s e c u r i t y  key  i s  f i t t e d  w i t h  t h e  l a b e l l e d  s i d e  u p w a r d s .  

2 .  When c o m p i l e d  p r o g r a m s  r u n  t h e n  t h o r o u g h  r u n - t i m e  c h e c k s  are  a p p l i e d  
a n d  may c a u s e  t h e  p r o g r a m  t o  s t o p  (see s e c t i o n  8 . 3  1 .  I f  t h e  e r r o r  
c a n n o t  b e  e x p l a i n e d  t h e n  c h e c k  t h a t  u n c o m p i l e d  p r o g r a m  w o r k s  c o r r e c t l y .  
I f  i t  g i v e s  t h e  same e r r o r  t h e n  c o r r e c t  t h e  f a u l t .  

I 
I pG+r 0 3  - i /M~mL 
I 

I 3 .  I f  a n  u n e x p l a i n e d  "FILE NOT FOUND" e r r o r  o c c u r s  o n  v e r s i o n  4 or when 
I , t h e  o v e r l a y  f a c i l t i e s  are i n  u s e  i t  i s  p r o b a b l e  t h a t  t h e  VL f i l e  d o e s  

I 
n o t  e x i s t .  N o t e  t h a t  t h i s  f i l e  m u s t  n o t  b e  renamed a f t e r  b e i n g  p r o d u c e d  

I by t h e  c o m p i l e r ;  t h e  O b j e c t  f i l e  may b e  renamed b u t  n o t  t h e  VL f i l e .  

I 4 .  F o r  v e r s i o n  1 , 2  & 3 i t  is  n o t  p o s s i b l e  f o r  o n e  c o m p i l e d  p r o g r a m  t o  
I LOAD a n o t h e r  u n l e s s  t h e  s e c o n d  i s  a l s o  c o m p i l e d .  
I 
I 4 

I 5. I f  t h e  r e s u l t  of  a r i t h m e t i c  a p p e a r  t o  b e  wrong or  t h e  c o m p i l e d  
/ r, p r o g r a m  a p p e a r s  t o  b e  r u n n i n g  b u t  i s  n o t  p e r f o r m i n g  c o r r e c t l y  t h e n  i t  

i s  l i k e l y  t h a t  s p e c i a l  I n t e g e r  mode m u s t  b e  s e l e c t e d  (see s e c t i o n  5 . 4 ) .  : 
! 
I 6 .  A c o m p i l e d  p r o g r a m  s h o u l d  n o t  b e  SAVEd t o  create a new copy  o f  t h e  
I p r o g r a m  o n c e  i t  h a s  b e e n  RUN. 

i 
7 .  When c o m p i l e d  p r o g r a m s  are t o  b e  u s e d  t o g e t h e r  ( i e .  t h e y  l o a d  e a c h  
o t h e r )  t h e n  a l l  t h e  p r o g r a m s  m u s t  b e  c o m p i l e d  by t h e  same v e r s i o n  o f  

I 
I t h e  c o m p i l e r  a t  t h e  same release number ( t h e  release number is  t h e  

I s e c o n d  d i g i t  o f  t h e  c o m p i l e r  i d e n t i f i e r ,  e g .  DTL-BASIC 2 . 4  i s  v e r s i o n  2 
release 4 ) .  

8 .  The c o m p i l e r  w i l l  n o t  r u n  c o r r e c t l y  i f  t h e  DOS s u p p o r t  u t i l i t y  i s  
l o a d e d .  ' 

9 .  When c o m p i l i n g  p r o g r a m s  f r o m  a d i s k  d r i v e  w i t h  DOS 1 ( i e .  a 2 0 4 0  o r  
3040 w i t h  t h e  o r i g i n a l  ROMs) t h e n  t h e n  t h e  S o u r c e  f i l e  may become 
c o r r u p t  i f  it is  c o m p i l e d  i m m e d i a t e l y  a f  t e r  b e i n g  RENAMEd. The s o l u t i o n  
i s  t o  INITIALISE t h e  d r i v e  a f t e r  a RENAME. 

6 



.4...6..P.rogramming . . .  Notes  f i ,  
&J 

1. I f  one  program l o a d s  a n o t h e r  program ( e g .  v i e  a  DLOAD or LOAD) t h e n  
t h e  s o u r c e  f i l e  w i l l  h ave  t o  be  RENAMEd b e f o r e  c o m p i ' l a t i o n .  F o r  
example ,  i f  t h e r e  a r e  two programs i n  f i l e s  PROGA and  PROGB and  t h e y  
are compi l ed  t o  p r o d u c e  t h e  O b j e c t  f i l e s  C-PROGA and  C-PROGB, and  i f  
PROGA c o n t a i n s  t h e  s t a t e m e n t  

DLOAD "PROGB" 

t h e n  when C-PROGA r u n s  i t  w i l l  l o a d  t h e  s o u r c e  of t h e  s e c o n d  program 
r a t h e r  t h a n  t h e  O b j e c t  f i l e .  The b e s t  s o l u t i o n  would b e  t o  'RENAME t h e  
f i l e s  t o  be  IPROGA-SRC and  PROGB-SRC b e f o r e  ' s t a r t i n g  t h e  c o m p i l a t i o n ' .  
'Th i s  would p r o d u c e  O b j e c t  f i l e s  c a l l e d  PROGA and  PROGB r e s p e c t i v e l y  so 
t h a t  t h e  DLOAD s t a t e m e n t  would work c o r r e c t l y .  

2 .  Compiled programs c a n  d i s a b l e  t h e  S t o p  key i n  e x a c t l y  t h e  same way 
as u n d e r  t h e  i n t e r p r e t e r .  However t h e r e  is  an  a d d i t i o n a l  m e a n s -  of  
a c h i e v i n g  t h i s  f o r  compi l ed  programs t h a t  h a s  t h e  a d v a n t a g e  of n o t  
a f f e c t i n g  t h e  c l o c k  and  makes compi l ed  programs m a r g i n a l l y  f a s t e r .  

. - A 
The method of d o i n g  t h i s  i s  d i f f e r e n t  f o r  release 5 f rom t h a t  * u s e d  i n  (4 

release 4 .  T h i s  means t h a t  p rograms b e i n g  moved f rom r e l e a s e  4 t o  
release 5  may need  a  s l i g h t  a l t e r a t i o n .  , 

J Release 4 - t o  d i s a b l e  t h e  S t o p  key u s e  POKE 1 0 7 2 , l  a n d  u s e  POKE 1072,O 
t o  e n a b l e  it. 

.Re lease  5  - t o  d i s a b l e  t h e  S t o p  key u s e  REM ** DS and  u s e  REM' * * ' E S  t o  
 enable^ i t .  1 

3 .  I t  h a s  a l r e a d y  been  s t r e s s e d  t h a t  i t  is  d e s i r a b l e .  t o  b e  a b l e  t o  r u n  
a program i n  b o t h  compi l ed  form and  uncompi led  f o r m . ' I n  some s i t u a t i o n s  
t h e r e  may b e  a few s t a t e m e n t s  t h a t  a r e  r e q u i r e d  t o  b e  e x e c u t e d  when t h e  
program i s  compi l ed  b u t  n o t  when i t  i s  uncompi led  (an<d v i c e  v e r s a ) .  
T h i s  may b e  a c h i e v e d  by means of  a s i m p l e  t e s t  of  t h e  f o r m  : 

t h i s  w i l l  set CP t o  t h e  v a l u e  0 i n  a n  uncompi led  program and  -1 i n  a a 
c o m p i l e d  program. CP may t h e n  s u b s e q u e n t l y  b e  t e s t e d  as r e q u i r e d ,  eg .  

I F  CP THEN PRINT "THIS PROGRAM I S  COMPILED" 

Note  t h a t  t h e  t es t  u s e d  t o  set  CP i s  a c t u a l l y  t e s t i n g  t h e  f i r s t  
c h a r a c t e r  of  t h e  f i r s t  l i n e  o f  t h e  program (which i s  a l w a y s  t h e  SYS 
t o k e n  ( i e . 1 5 8 )  i n  a c o m p i l e d  p r o g r a m ) .  The test w i l l  t h e r e f o r e  o n l y  
work i f  t h e  f i r s t  l i n e  of t h e  uncompi l ed  program d o e s  n o t  s t a r t  w i t h  
SYS. 

d  CBM B a s i c  p l u s  t h e  
y s t e m  (CALL,ENTER,OLOAD 
a r e  unused  by CBM Basic 

u s e r ' s  own e x t e n s i o n s  ( imp lemen ted  by 
t h e  c o m p i l e r  c a n  b e  

n o t  c o m p i l e  any  of  i t s  
k e n s  as u s e r  e x t e n s i o n s .  



5. are  c o p i e d  t o  a n o t h e r  
d i s k  t h e n  a n y  VL as t h e  O b j e c t  f i l e s  
( t h e r e  is  no n e e d  

I 

I 



I . 5.  I n t e g e r  A r i t h m e t i c  F a c i l i t i e s .  , . -  
(. 
:Commodore &sic  s u p p o r t s  i n t e g e r  as w e l l -  as real v a r i a b l e s .  
U n f o r t u n a t e l y ,  t h e  i n t e r p r e t e r  d o e s  n o t  p e r f o r m  t r u e  i n t e g e r  o p e r a t i o n s  
as  i t  c o n v e r t s  a l l  i n t e g e r  v a l u e s  t o  real f o r m a t  b e f o r e  p e r f o r m i n g  a n y  
o p e r a t i o n .  The r e s u l t  o f  t h e  o p e r a t i o n  i s  t h e n  c o n v e r t e d  b a c k  t o  
i n t e g e r .  A c o n s e q u e n c e  o f  t h i s  is  t h a t  i f  i n t e g e r s  are  u s e d  t h e n  t h e  
p r o g r a m  w i l l  a c t u a l l y  r u n  s l o w e r  b e c a u s e  o f  t h e  mode c o n v e r s i o n s  o n  
e a c h  o p e r a t i o n .  F o r  t h i s  r e a s o n  m o s t  e x i s t i n g  p r o g r a m s  d o  n o t  u s e  
i n t e g e r s  e v e n  t h o u g h  t h e  v a s t '  m a j o r i t y  ' of  . v a r i a b l e s  n o r m a l l y  h o l d  
i n t e g e r  v a l u e s .  I n t e g e r s  are  s o m e t i m e s  u s e d  f o r  a r r a y s  as t h i s  g i v e s  a 
s p a c e  s a v i n g .  ... 

DTL-BASIC d i f f e r s  f r o m  t h e  i n t e r p r e t e r  i n  t h a t  i t  i m p l e m e n t s  t r u e  
i n t e g e r  o p e r a t i o n s  f o r  a l l  o p e r a t o r s  when b o t h  o p e r a n d s  are 
i n t e g e r , i . e .  a l l  a r i t h m e t i ~ ~ b o o l e a n  'and r e l a t i o n a l  o p e r a t o r s .  New 
p r o g r a m s  which  are t o  b e  c o m p i l e d  s h o u l d  t h e r e f o r e  u s e  i n t e g e r s  
w h e r e v e r  p o s s i b l e .  

The a r i t h m e t i c  p a c k a g e  w i t h i n  t h e  ~ u n - t i m e  L i b r a r y  h a s  b e e n  d e s i g n e d  t o  
a c h i e v e  t r u e  c o r n p a t a b i l i t y  w i t h  t h e  i n t e r p r e t e r  a n d  t o  e n s u r e  t h a t  
b e s t  r e s u l t s  are a c h i e v e d  i t  w i l l  h e l p ,  t o  u n d e r s t a n d  t h e .  f o l l o w i n g  
p o i n t s  : 

the 0 

1. W h e r e v e r  p o s s i b l e  p a r t s  o f  e x p r e s s i o n s  are  c a l c u l a t e d  i n  i n t e g e r  
mode a n d  t h e  r e s u l t  c o n v e r t e d  t o  real  w h e r e  n e c e s s a r y ,  e . g .  i n  t h e  . - . e x p r e s s i o n  - - 

1 - '  . .. i - I  i 

. t h e  u n d e r l i n e d  s e c t i o n  would  b e .  c a l c u l a t e d  i n  i n t e g e r  mode a n d  t h e  
r e s u l t  c o n v e r t e d  t o  real  f o r  t h e  rest o f  t h e  s t a t e m e n t .  

I 2 .  W h i l s t  i n  i n t e g e r  mode t h e n  if i n t e g e r  o v e r f l o w  o c c u r s  t h e  
o p e r a n d s  are  c o n v e r t e d  t o  real  a n d  t h e  o p e r a t i o n  is  r e p e a t e d  i n  real 
mode, e . g .  i n  t h e  a b o v e  e x a m p l e  i f  1% h o l d s  3 0 , 0 0 0  t h e n  t h e  i n t e g e r  
m u l t i p l i c a t i o n  by 1 0  w o u l d  c a u s e  o v e r f l o w  as t h e  v a l u e  w o u l d  e x c e e d  3 2 K  
a n d  t h e  o p e r a t i o n  would  b e  r e p e a t e d  i n  real mode. 

3 .  I f  i n t e g e r  o v e r f l o w  i s  v e r y  l i k e l y  t h e  p rogrammer  c a n  a v o i d  it by 
u s i n g  rea l  c o n s t a n t s .  

D 

I e g .  i f  t h e - a b o v e  s t a t e m e n t  i s  w r i t t e n  as : 

I t h e n  a l l  o p e r a t i o n s  w i l l  b e  i n  real  mode. 

4 .  S p e c i a l  c o n s i d e r a t i o n  i s  n e e d e d  f o r  t h e  o p e r a t o r s  ' d i v i d e  a n d  
e x p o n e n t i a t i o n  b e c a u s e  when a p p l i e d  t o  i n t e g e r  o p e r a n d s  t h e y  c a n  y i e l d  
a f r a c t i o n a l  r e s u l t .  The c o m p i l e r  c a n n o t  know w h e t h e r  t h e  p rogrammer  
r e q u i r e s  t h e  f r a c t i o n a l  p a r t  o r  n o t , e . g .  t h e  e x p r e s s i o n .  

w i l l  y i e l d  4 i f  i n t e g e r  o p e r a t i o n s  are  u s e d  a n d  6 f o r  real  
o p e r a t i o n s .  

0 



I f  n o t  i n s t r u c t e d  o t h e r w i s e  t h e  c o m p i l e r  w i l l  p e r f o r m  i n t e g e r .  d i v i d e  
a n d  e x p o n e n t i a t i o n  when b o t h  o p e r a n d s  are  i n t e g e r  ( t h e  a b o v e  e x a m p l e  
would  t h e r e f  o r e  n o r m a l l y  g i v e  t h e  a n s w e r  4 1. t his o p t i o n  was ' c h o s e n  
b e c a u s e  i t  i s  w h a t  t h e  p rogrammer  mos t  o f t e n  r e q u i r e s  a n d  b e c a u s e  i t  
r u n s  t h e  f a s t e s t .  

I f  t h e  prograamrner  w a n t s  a real  d i v i d e  o r  e x p o n e n t i a t i o n  t h e n  t h e  
S p e c i a l  I n t e g e r  mode s h o u l d  b e  u s e d .  T h i s  mode c a n  b e  s e l e c t e d  by 
i n c l u d i n g  t h e  s t a t e m e n t  : 

REM * *  SI 

b e f o r e  a n y  s t a t e m e n t s  ( o t h e r  t h a n  REMs) a t  t h e  s ta r t  of  t h e  p r o g r a m .  

5 .  I f  a n  e x i s t i n g  p r o g r a m  i s  b e i n g  c o m p i l e d  a n d  a n y  p r o b l e m s  are  f o u n d  
w i t h  t h e  r e s u l t s  o f  c a l c u l a t i o n s  t h e n  s p e c i a l  i n t e g e r  mode s h o u l d  b e  
u s e d  as t h i s  makes  t h e  a r i t h m e t i c  f u l l y  c o m p a t i b l e  w i t h  t h e  
i n t e r p r e t e r .  

6 .  A s  h a s  b e e n  e x p l a i n e d  p r o g r a m s  t h a t  u s e  i n t e g e r s  as much as i s  
p o s s i b l e  w i l l  r u n  f a s t e r  t h a n  i f  r ea ls  are u s e d .  T h i s  i s  no p r o b l e m  
f o r  new p r o g r a m s  b e c a u s e  t h e  p rogrammer  s h o u l d  s i m p l y  u s e  i n t e g e r s  
w h e n e v e r  p o s s i b l e .  However ,  i t  i s  n o t  s o  s i m p l e  f o r  e x i s t i n g  p r o g r a m s  
as i t  c a n  b e  a l o t  of  work t o  c h a n g e  many v a r i a b l e s  t o  i n t e g e r s  a n d  t h e  
e d i t s  may i n t r o d u c e  errors.  

DTL-BASIC i n c l u d e s  a s p e c i a l  f e a t u r e  t h a t  c a n  c o n v e r t  v a r i a b l e s  ( b o t h  
sca la rs  a n d  a r r a y s )  a u t o m a t i c a l l y  t o  i n t e g e r s  w i t h o u t  a n y  c h a n g e s .  t o  
t h e  p r o g r a m .  T h e r e  are  two ways of  d o i n g  t h i s  d e p e n d i n g  upon t h e  number 
o f  v a r i a b l e s  t o  b e  c o n v e r t e d .  

The f i r s t  me thod  i s  t o  u s e  t h e  ' C o n v e r t  S p e c i f i c '  s t a t e m e n t  a t  t h e  
s ta r t  of  t h e  p r o g r a m .  T h i s  s t a t e m e n t  i n s t r u c t s  t h e  c o m p i l e r  t o  c o n v e r t  
t h e  named v a r i a b l e s  t o  i n t e g e r s ,  e g .  

REM * *  CS (Al ,ZZ,X2,X3)  

T h i s  i n s t r u c t s  t h e  c o m p i l e r  t h a t  t h e  named v a r i a b l e s  are t o  b e  
c o n v e r t e d  t o  Ir(=. I n  t h e  e x a m p l e  t h e  v a r i a b l e s  w i l l  become 
Al%,ZZ%,X2%,X3%.  The c o m p i l e r  w i l l  f i a g  a n  e r r o r  i f  v a r i a b l e s  w i t h  
t h e s e  names a l r e a d y  e x i s t .  I n  o r d e r  t o  a v o i d  name c l a s h e s  t h e  CS 
s t a t e m e n t  c a n  s p e c i f y  new names f o r  some o r  a l l  o f  t h e  v a r i a b l e s ,  e g .  
i f  Z Z %  a l r e a d y  e x i s t s  b u t  ZQ% d o e s  n o t  e x i s t  t h e n  t h e  s t a t e m e n t  would  
become : 

REM ** CS ( A 1 , Z Z  => ZQ%,X2,X3) 



Note: 

- when a name c h a n g e  i s  s p e c i f i e d  t h e n  t h e  f i r s t  c h a r a c t e r  oE t h e  0 
two n a m e s - m u s t  b e  t h e  same; 

- t h e r e  c a n  b e  s e v e r a l  CS s t a t e m e n t s  b u t  t h e  maximum number o f  
v a r i a b l e s  t h a t  c a n  b e  c o n v e r t e d  i s  1 2 8 ; -  

- i f  t h e  v a r i a b l e  t o  b e  c o n v e r t e d  h a s  more  t h a n  2  c h r a c t e r s  i n  
i t ' s  name t h e n  o n l y  t h e  f i r s t  2 s h o u l d  b e  u s e d  i n  a CS o r  CE 
s t a t e m e n t  ( t h i s  r e s t r i c t i o n  d o e s  n o t  a p p l y  f r o m  release 5 
o n w a r d s  1 . 

When a l a r g e  number of  v a r i a b l e s  are t o  b e  c o n v e r t e d  i t  w i l l  be b e t t e r  
t o  u s e  t h e  s e c o n d  method  of  c o n v e r s i o n .  . T h i s  i s  s p e c i f i e d  by t h e  
' ~ o n v e r t ' , E x c l u d i n g '  s t a t e m e n t  a n d  c o n v e r t s  ALL rea l  v a r i a b l e s  e x c l u d i n g  
t h o s e  e x p l i c i t l y  _ I named, e g .  

. .  . 
REM ** CE 

* .  
' w i l l  c o n v e r t  a l l  reals ;  

REM ** CE ( I 1 , 1 2 , 1 3 )  
0 

w i l i  c o n v e r t  d l 1  reals e x c e p t  t h o s e  named 1 1 , 1 2 , 1 3 .  ' 

,The c o n v e r s i o n  r u l e s  are  t h e  same as f o r  t h e  CS s t , a t e m e n t  a n d  name 
, c l a s h e s  c a n  b e  a v o i d e d  i n  a s i m i l a r  way,  e g  . . 

REM' ** CE ( A , B  => B l % , C )  i 

w i l l  c o n v e r t  a l l  reals e x c l u d i n g  t h o s e  named A a n d  C .  V a r i a b l e s  named 
B , w i l l  b e  c o n v e r t e d  a n d  w i l l  b e  c o n v e r t e d  t o  B 1 % .  

- * 

Note  t h a t  CS a n d  CE s t a t e m e n t s  c a n n o t  b o t h  be u s e d  i n  t h e  same p r o g r a m  
b u t  a n  S I  s t a t e m e n t  c a n  b e  u s e d  w i t h  e i t h e r .  A l s o ,  t h e s e  s t a t e m e n t s  
s h o u l d  b e  t h e  f i r s t  i n  t h e  p r o g r a m .  

7 .  Even f o r  new p r o g r a m s  t h e r e  may b e  a n e e d  t o  u s e  t h e  CS o r  . CE 
s t a t e m e n t s  b e c a u s e  t h e  i n t e r p r e t e r  d o e s  n o t  a l l o w   integer'^^^ v a r i a b l e s  
e v e n  t h o u g h  i n  m o s t  p r o g r a m s  t h e  FOR v a r i a b l e s  w i l l  o n l y  h o l d .  i n t e g e r s .  0 
T h e r e f o r e ,  i f  i t  i s  r e q u i r e d  t o  d e b u g  t h e  p r o g r a m  u s i n g  t h e  i n t e r p r e t e r  

' t h e n  real v a r i a b l e s  m u s t  b e  u s e d  i n  FOR s t a t e m e n t s .  When a p r o g r a m J  i s  
c o m p i l e d  t h e n  t h e  b e s t  p e r f o r m a n c e  w i l l  b e -  a c h i e v e d  i f  a_, CS o r  CE 

- s t a t e m e n t .  i s  u s e d  t o  c o n v e r t  t h e  FOR v a r i a b l e s  t o  i n t e g e r s .  



, p 6. Making the most of DTL-BASIC. 
I I The most obvious benefits of using DTL-BASIC are : 

j l  -the improved performance for all compiled programs; 

-the reduced size for large compiled programs; 

-the compatability with the Commodore Interpreter. 

! 
i 

i There are several other benefits which are possibly not so obvious and 
this section will describe these benefits in more detail. 

1. The compiler will accept extensions to Basic implemented by 
assembler code in ROM or RAM. 

I This sounds almost too good to be true but in fact it does work. What 
! happens is that when the compiler is checking the syntax of a statement 
' C then if it cannot recognise the first character of the statement (ie. / if the statement does not start with either a legal token or an 
1 alphabetic character) it assumes that the statement is valid but uses 

i an extension to standard Commodore Basic. The compiler embeds the text 
of the statement in the program and precedes it by a special code. When 
the program is run the Run-time library detects this code and sets up 
the appropriate pointers for the interpreter and calls the interpreter 
(ie. the standard Commodore interpreter in ROM). The interpreter 
processes the statement and providing the program has already inserted 
Wedge code in page 0 (eg. by a SYS call or by POKES) and the assembler 

! 
routine to process the statement is in RAM or ROM then the statement 

, will be obeyed. The compiler plants a SYS call after the special 
1 statement so that once the statement has been obeyed the interpreter 
I 

I returns control to the Run-library. See Appendix D for some notes on 
the use of the compiler with some common ROM chips. 

I 
I 

Jj 2. Compiled programs cannot be listed or altered by the user. 

When un-compiled programs are run it is comparatively easy for the 
P u s e r ,  especially one who does not know much about programming, to 

delete lines or to add new lines which will obviously have 
unpredictable effects and can appear to be errors in the original 
program. Such accidental or intended alterations to programs can cause 
many problems. With compiled programs such problems are avoided. In 
addition, as compiled programs cannot be listed other programmers are 
not able to copy individual routines or find out how a program works. 

3. Use of the compiler can result in significantly reduced development 
and maintenance costs. 

Software development and maintenance costs have always- been 
frighteningly high. As hardware costs come down software costs continue 
to rise. When programming in Basic on Commodore machines these costs 
can be much higher than they need to be because of the bad practices 
that have to be adopted to make interpreted programs as fast and as 
small as possible. 

These practices (some of which are advocated by Commodore in Appendix E 
P o £  their Basic manual) can result in programs that are exceptionally 

difficult to understand and to modify. 



~ l s 6  t h e  Grogram c a n n o t  b e A o r g a n i s e d  as a set  o f  m o d u l e s .  T h i s  means  
t h a t  when new p r o g r a m s  are d e v e l o p e d  t h e n  e v e n  i f  t h e y  s h a r e  a f u n c t i o n  
w i t h  a n  e x i s t i n g  p r o g r a m  it  is  n o r m a l l y  n o t  p o s s i b l e  t o  s i m p l y  e x t r a c t  
u s e f u l  r o u t i n e s  f r o m  t h e  p r o g r a m  w i t h o u t  t h e  r o u t i n e s  r e q u i r i n g  
m o d i f i c a t i o n  a n d  r e - t e s t i n g .  I f  i t  i s  i n t e n d e d  t o  c o m p i l e  a p r o g r a m  
o n c e  i s  is w o r k i n g  t h e n  none  of  t h e s e  b a d  p r a c t i c e s  n e e d  b e  u s e d  a n d  
t h e  p r o g r a m  c a n  b e  made much easier t o  u n d e r s t a n d  a n d  t o  c h a n g e .  The 
p r o g r a m  c a n  a l s o  b e  made more  m o d u l a r .  

The b a d  p r a c t i c e s  r e f e r r e d  t o  a b o v e  i n c l u d e  : 

- d e c l a r i n g  t h e  m 6 k t  commonly u s e d  . v a r i a b l e s  a t  t h e  h e a d  - o f  t h e  
p r o g r a m ;  

- p l a c i n g  commonly u s e d  s t a t e m e n t s  a t  t h e  h e a d  o f  t h e . p r o g r a m ;  - 

- u s i n g  e a c h  v a r i a b l e  f o r  many d i f f e r e n t  p u r p o s e s ;  

- n o t  u s i n g  many REMs; 

1 I - p u t t i n g  as  many s t a t e m e n t s  as p o s s i b l e  o n  o n e  l i n e ;  L1 

- d e c l a r i n g  a l l  v a r i a b l e s  b e f o r e  a n y  l a r g e  a r r a y s  a r e - d e c l a r e d ;  
. . . . . . 

-riot u ? . i n g  any, spaces i n  t h e  p rogram;  , . . 
. * . . . .  . 

. , - r e p l a c i n g  p a r t s  o f  t h e  p r o g r a m  by a s s e m b l e r ,  s u b r o u t i n e s .   his i s  
- b a d  b e c a u s e  a s s e m b l e r  c o d e  i s  f a r  more  e x p e n s i . v e  : t o . d e v e l o p  a n d  t o  - . .  

. . . m a i n t a i ' n ,  . t h a n  Bas-ic. ., . . 

I£ t h e  p r 0 g r a m . i ~  t o  b e  c o m p i l e d  t h e  s o r t  o f  t e c h n i q u e s  t h a t  c a n  b e  
a d o p t e d  i n s t e a d  o f  . t h o s e  a b o v e  are : 

- 0 r g a n i s i n g  t h e  p r o g r a m  as  a set  o f  i n d e p e n d a n t  m o d u l e s  w i t h  a l l  
r e l a t e d  c o d e  a n d  v a r i a b l e s  t o g e t h e r ;  , - 

+ - p r e c e d i n g  e a c h  module  w i t h  a d e s c r i p t i o n  of  i t ' s  f u n c t i o n  a n d  a 
d e f i n i t i o n  o f  i t ' s  v a r i a b l e s  i n  REM s t a t e m e n t s ;  0 
- a l l o c a t i n g  e a c h  module  a set  of  l i n e  numbers  a n d  v a r i a b l e s , e g .  
Module  A c o u l d  u s e  l i n e s  5000-6000 a n d  o n l y  u s e  v a r i a b l e s  s t a r t i n g  
w i t h  t h e  l e t t e r  A ;  

r r  .. *. - . ! 

- d e f i n i - n g  a s m a l l .  set  o f  e n t r y  p o i n t s  f o r  e a c h  m o d u l e ;  

- h a v i n g  a d e f i n e d  i n t e r f a c e  b e t w e e n  m o d u l e s .  , 

I f  s u c h  t e c h n i q u e s  are  u s e d  t h e n  e a c h  module  c a n  b e  c o n s i d e r e d  i n  
i s o l a t i o n  f r o m  t h e  rest  o f  t h e  p r o g r a m  w h i c h  makes , t h e  m o d u l e  much 
easie-r t o  u n d e r s t a n d  a n d  t o  m o d i f y .  S i m i l a r l y  when a new program i s  . t o  
b e  d e v e l o p e d  t h e n  i t  i s  l i k e l y  t h a t  m o d u l e s '  c a n .  b e  e x t r a c t e d  f r o m  
e x i s t i n g  prog-rams a n d  r e - u s e d  w i t h o u t  m o d i f . i c a t i o n  o r  r e - t e s t i n g .  

b - 



I 
1 U s e  of DTL-BASIC c a n  e n a b l e  many bad p r a c t i c e s  t o  be a v o i d e d  w i t h o u t  
! 
I s a c r i f i c i n g  p e r f o r m a n c e  and  memory and  i f  t h e  above  t e c h n i q u e s  are 
I f\ u s e d ,  o r  o t h e r s  l i k e  them, t h e n  i t  i s  p o s s i b l e  t o  p r o d u c e  w e l l  I 

I 
s t r u c t u r e d ,  m a i n t a i n a b l e  programs ( t h i s  is  e s p e c i a l l y  t r u e  i f  t h e  

I O v e r l a y  f a c i l i t i e s  are u s e d ) .  
I 
! 

4 .  Compiled programs u t i l i s e  t h e  s t a c k  more e f f i c i e n t l y  t h a n  t h e  
i n t e r p r e t e r  t h u s  e n a b l i n g  more complex programs t o  b e . r u n .  

I 

When t h e  i n t e r p r e t e r  r u n s  i t  u s e s  1 8  b y t e s  of s t a c k  f o r  e a c h  FOR 
s t a t e m e n t  ( n o t  16 a s  q u o t e d  i n  t h e  Commodore manua l )  and  5 b y t e s  f o r  
e a c h  GOSUB. When a c o m p i l e d  program r u n s  1 0  b y t e s  are u s e d  f o r  e a c h  FOR 
( p r o v i d i n g  t h e  FOR v a r i a b l e  is a n  i n t e g e r  o t h e r w i s e  i t  a l s o  u s e s  1 8 )  
a n d  3 b y t e s  f o r  e a c h  GOSUB. Compiled programs c a n  t h e r e f o r e  h a v e  a  
g r e a t e r  d e p t h  of n e s t i n g  t h a n  un-compiled p rog rams .  Compiled programs 
c a n  a l s o  e v a l u a t e  more complex e x p r e s s i o n s  t h a n  t h e  i n t e r p r e t e r .  

5.  U s e  of  t h e  O v e r l a y  f a c i l i t i e s  t h a t  are a v a i l a b l e  f rom r e l e a s e  5 
onwards (see s e c t i o n  7) c a n  r e s u l t  i n  a  number of a d v a n t a g e s  : 

i - t h e  t i m e  i n v o l v e d  i n  l o a d i n g  B a s i c  c o d e  c a n  b e  r e d u c e d ;  
! 

- t h e  d i s k  s p a c e  r e q u i r e d  t o  h o l d  a package  of Basic programs c a n  
b e  s i g n i f i c a n t l y  r e d u c e d  by t h e  u s e  of s u b r o u t i n e  l i b r a r i e s ;  

- t h e  u s e  of  s u b r o u t i n e  l i b r a r i e s  where o n l y  o n e  copy of e a c h  
r o u t i n e  need  b e  m a i n t a i n e d  means t h a t  deve lopment  and  m a i n t e n a n c e  
w i l l  be  f a s t e r  and  more r e l i a b l e  ( a n d  w i l l  t h e r e f o r e  c o s t  l ess) ;  



1 7 .  C h a i n i n g  and  O v e r l a y i n g  programs.  

Program c h a i n i n g  i s  t h e  p r a c t i c e  of o n e  program l o a d i n g  a n o t h e r  program 
on , t o p  of i t s e l f  and  f o r  t h e  s econd  program t o  t h e n  be  a u t o m a t i c a l l y  
r u n .  C h a i n i n g  i s  commonly u s e d  t o  l i n k  a  number of p rograms t o g e t h e r  t o  
f o r m  a  more p o w e r f u l  package  t h a n  would be  p o s s i b l e  w i t h  a s i n g l e  
program.  

O v e r l a y i n g  i s  s i m i l a r  t o  c h a i n i n g  b u t  r a t h e r  t h a n  o v e r w r i t i n g  a l l  t h e  
t h e  program c o d e  i n  memory o n l y  p a r t  of i t  i s  a f  f  e c t e d .  O v e r l a y i n g  i s  a 
more s o p h i s t i c a t e d  t e c h n i q u e  t h a n  c h a i n i n g  and  g e n e r a l l y  s h o u l d  g i v e  
b e t t e r  p e r f o r m a n c e  and  g r e a t e r  f l e x i b i l t y .  When o v e r l a y i n g  is u s e d  t h e  
program s p a c e  i n  n o r m a l l y  d i v i d e d  i n t o  a number of s e p a r a t e  program 
a r e a s  o r  o v e r l a y  a r e a s .  The f i r s t  o v e r l a y  area is s p e c i a l  and  i s  known 
as t h e  Root  area. The program i n  t h e  r o o t  i s  r e s p o n s i b l e  f o r  . the  
d e f i n i t i o n  of t h e  o t h e r  o v e r l a y  areas and  f o r  l o a d i n g  t h e  c o r r e c t  
p rog ram o v e r a y  t o  e a c h  a r e a  when r e q u i r e d .  

I 
A t y p i c a l  o r g a n i s a t i o n  f o r  a s i m p l e  menu d r i v e n  a p p l i c a t i o n  package  
would b e  t o  h a v e  t h r e e  o v e r l a y  areas u s e d  as f o l l o w s  :. 

o v e r l a y  0 - t h i s  i s  t h e  roo; o v e r l a y  and  h o l d s  t h e  menu p r o g r a m : '  0 
' -  

o v e r l a y  1 - h o l d s  t h e  c u r r e n t  a p p l i c a t i o n  program ( t h i s  i s  l o a d e d  
by t h e  menu .when t h e  u s e r  selects  an  o p t i o n )  ; 

- ,  

o v e r l a y  2 - h o l d s  a l i b r a r y  of a l l  s u b r o u t i n e s  t h a t  are  common t o  
two o r  more of t h e  a p p l i c a t i o n  programs.  

, . 

The a d v a n t a g e s  of o v e r l a y i n g  when compared t o  c h a i n i n g  f o r  a t h e  . above  
e x a n p l e  are: 

- t h e  menu program i s  s t o r e  r e s i d e n t  g i v i n g  f a s t e r  r e s p o n s e  t o  t h e  
u s e r ;  

- o n l y  o n e  copy of e a c h  common s u b r o u t i n e  is  r e q u i r e d  r a t h e r  t h a n  
o n e  f o r  e a c h  a p p l i c a t i o n  program; t h i s  makes f o r  easier and  f a s t e r  
debugg ing  and  m a i n t e n a n c e ;  

- e a c h  o v e r l a y  program w i l l  b e  smaller t h a n  t h e  e q u i v a l e n t  p rogram 
i n  a  c h a i n e d  s y s t e m  and  t h i s  means less t i m e  s p e n t  l o a d i n g  program 0 
c o d e  and  less d i s k  s p a c e  needed .  

DTL-BASIC s u p p o r t s  b o t h  c h a i n i n g  and  o v e r l a y i n g  and  t h e  rest of , t h i s  
s e c t i o n  o u t l i n e s  how t o  u s e  t h e s e  t e c h n i q u e s  f o r  t h e  v a r i o u s  v e r s i o n s  
of  t h e  c o m p i l e r  t h a t  are  a v a i l a b l e .  



I 7 . 1  Release 4 f a c i l i t i e s .  

! 0   el ease 4 s u p p o r t s  c h a i n i n g  b u t  n o t  o v e r l a y s .  

When p r o g r a m s  are  c h a i n e d  o n  t h e  i n t e r p r e t e r  
t h e  p r o g r a m  b e i n g  l o a d e d  i s  l a r g e r  t h a n  t h e  
p r o b l e m  c a n  b e  o v e r c o m e  by P 0 K ~ i n g  t h e  s t a r t  
l o a d i n g  t h e  p r o g r a m  or  i n c r e a s i n g  t h e  s i z e  o 
c h a i n .  Such practices a re  n o t  n e c e s s a r y  w i t h  
p r o g r a m  i n c l u d e s  i t s  own v a r i a b l e  l i s t  i n  
e x i s t i n g  v a r i a b l e  l i s t  i s  a l so  o v e r w r i t t e n .  
t h a t  f o r  release 4 i t  is  n o t  p o s s i b l e  t o  
p r o g r a m s  t h a t  are  c h a i n e d .  

t h e n  p r o b l e m s  c a n  o c c u r  i f  
p r o g r a m ,  i n  memory,. T h i s  
o f  v a r i a b l e  p o i n t e r  b e f o r e  

t h e  f i r s t  p r o g r a m  i n  t h e  
c o m p i l e d  p r o g r a m s  as  e a c h  
.he  p r o g r a m  so t h a t  t h e  
However ,  t h i s  d o e s  mean 

s h a r e  v a r i a b l e s  b e t w e e n  

When c h a i n i n g  i s  u s e d  t h e n  t h e  N o  ~ i b r a r y  f e a t u r e  (REM ** NL) may b e  
I e m p l o y e d  t o  o m i t  t h e  ~ u n - t i m e  l i b r a r y  f r o m  e a c h  p r o g r a m  e x c e p t  t h e  
1 f i r s t  (see s e c t i o n  2 . 3 ) .  
I 



7 .2  Release 5 f a c i l i t i e s .  

Release 5 o f  DTL-BASIC s u p p o r t s  b o t h  c h a i n i n g  a n d  o v e r l a y s .  

The c h ' a i n i n g  f a c i l i t i e s  are  i m p r o v e d  f r o m  release 4  i n  t h a t  c h a i n e d  
p r o g r a m  may s h a r e  v a r i a b l e s  o r  may e a c h  h a v e  t h e i r  own set o f  v a r i a b l e s  

I A t  p r e s e n t ' r e l e a s e  5 i s  o n l y  a v a i l a b l e  f o r  v e r s i o n  4. 

I 7 . 2 . 1  P r o g r a m  c h a i n i n g  i n  v e r s i o n  4. 

I f  o n e  p r o g r a m  l o a d s  a n o t h e r  p r o g r a m  v i a  a DLOAD o r  LOAD command t h e n  
t h e  s e c o n d  p r o g r a m  w i l l  s h a r e  v a r i a b l e s  w i t h  t h e  f i r s t .  ~ o w e v e ' r ,  t h i s  
w i l l  o n l y  work c o r r e c t l y  i f  t h e  f i r s t  p r o g r a m  i n  t h e  c h a i n  i s  c o m p i l e d  
w i t h  a * *  RO directive (see b e l o w )  t o  f o r c e  t h e  c o m p i l e r  t o  c rea te ' a  VN 
f i l e  a n d  i f  a l l  t h e  o t h e r  p r o g r a m s  are  c o m p i l e d  w i t h  a ** VN d i r e c t i v e  
t o  make t h e  c o m p i l e r  r e a d  t h e  VN f i l e .  T h i s  ' e n s u r e s  t h a t  a l l  t h e  
p r o g r a m s  are  c o m p i l e d  t o  u s e  t h e  same v a r i a b l e  a d d r e s s e s .  

I f  i t  -is n o t  r e q u i r e d  t o  s h a r e  v a r i a b l e s  b e t w e e n  c h a i n e d  p r o g r a m s  t h e n  
t h i s  c a n  b e  a c h i e v e d  by n o t  u s i n g  e i t h e r  o f  t h e  two  d i r e c t i v e s  
m e n t i o n e d  a b o v e  a n d  by p r e c e e d i n g  t h e  c a l l  t o  DLOAD ( o r  LOAD) by t h e  9 
f o l l o w i n g  s t a t e m e n t  : 

~ I POKE 1204,O 

I f  t h i s  t e c h n i q u e  i s  u s e d  t h e n  t h e  p r o g r a m  l o a d e d  w i l l  l o a d  i t s  own 
v a r i a b l e  l i s t  t o  memory when it s ta r t s  t o  r u n .  The POKE s t a t e m e n t  w i l l  
h a v e  no  e f f e c t '  when t h e  u n c o m p i l e d  p r o g r a m  is r u n .  

.l ;,' 

I I 7 . 2 . 2 - . p r o g r a m  . . o v e r l a y s  i n  v e r s i o n  4 .  

V e r s i o n  4  s u p p o r t s  t h e  O v e r l a y  f a c i l i t i e s  p r o v i d e d  by SYSTEM 96 (see 
s e c t i o n  5 o f  t h e  SYSTEM 96 m a n u a l  1. T h i s  means t h a t  a p a c k a g e  may b e  
d e v e l o p e d  a n d  d e b u g g e d  u n - c o m i p l e d  a n d  when w o r k i n g  may t h e n  b e  
compi  l e d .  

Two d i r e c t i v e s  are p r o v i d e d  by DTL-BASIC t o  e n a b l e  o v e r l a y s  t o  b e  
s u c c e s s f u l l y  c o m p i l e d  : 0 

- t h e  R o o t  d i r e c t i v e  REM ** RO 

t h i s  t e l l s  t h e  c o m p i l e r  i t  i s  c o m p i l i n g  t h e  r o o t  o v e r l a y  a n d  h a s  
t h e  e f f e c t  t h a t  a t  t h e  e n d  o f  t h e  c o m p i l a t i o n  a VN f i l e  i s  
g e n e r a t e d  t h a t  r e c o r d s  a l l  t h e  v a r i a b l e s  a n d  a r r a y s  u s e d  a n d  t h e  
a d d r e s s e s  a l l o c a t e d  t o  them.  The name o f  t h e  VN f i l e  w i l l  b e  
"VN-<name>" w h e r e  <name> i s  t h e  name o f  t h e  c o m p i l e d  r o o t  p r o g r a m .  
T h e r e  s h o u l d  o n l y  b e  o n e  r o o t  p r o g r a m  f o r  e a c h  o v e r l a y e d  p a c k a g e  
a n d  i t  s h o u l d  o c c u p y  o v e r l a y  0  when i t  r u n s  a n d  s h o u l d  b e  t h e  
f i r s t  p r o g r a m  of  t h e  p a c k a g e  t o  b e  r u n .  

- t h e  V a r i a b l e  N a m e  d i r e c t i v e  REM ** VN "<name>" 

t h i s  d i r e c t i v e  t e l l s  t h e  c o m p i l e r  t h a t  it is  c o m p i l i n g  a n  o v e r l a y  
a n d  t h a t  t h e  c o m p i l e r  s h o u l d  access t h e  f i l e  "VN-<name> t o  f i n d  
t h e  names a n d  a d d r e s s e s  of  a l l  v a r i a b l e s  a n d  a r r a y s  t h a t  e x i s t  i n  
t h e  r o o t  o v e r l a y  a n d  t h e  o t h e r  p r o g r a m  o v e r l a y s  t h a t  h a v e  a l r e a d y  
b e e n  c o m p i l e d .  A t  t h e  e n d  o f  t h e  c o m p i l a t i o n  t h e n  i f  t h a t  o v e r l a y a  
h a s  r e f e r e n c e d  a n y  names t h a t  were n o t  i n  t h e  VN f i l e  t h e n  a new 
VN f i l e  w i l l  be c r e a t e d  t h a t  i n c l u d e s  t h e  new names.  



To s u m m a r i s e ,  t h e  r o o t  o v e r l a y '  s h o u l d  i n c l u d e  t h e  s t a t g m e n t  

,P 
REM **  RO 

a t  t h e  s t a r t  of  t h e  p r o g r a m  a n d  a l l  t h e  o t h e r  o ' v e r l a y s  s h o u l d  i n c l u d e  
t h e  s t a t e m e n t  of t h e  f o r m  

REM ** VN "MENU " 

( i n  t h i s  e x a m p l e  MENU i s  t h e  name 0.f t h e  r o o t  1. 

N o t e s .  

1. T h e r e  i s  a r e s t r i c t i o n  f o r  a l l  o v e r l a y s  o t h e r  t h a n  t h e  r o o t  t h a t  D I M  
s t a t e m e n t s  m u s t  b e  u s e d  f o r  a l l  a r r a y s  t h a t  a re  d i m e n s i o n e d  i n  t h e  
o v e r l a y  , i e .  a r r a y s  w i t h o u t  D I M  s t a t e m e n t s  w i l l  n o t  b e  a u t o m a t i c a l l y  
d e c l a r e d .  The c o m p i l e r  c h e c k s  f o r  t h i s  case a n d  w i l l  f l a g  a n  error i f  
no D I M  s t a t e m e n t  i s  f o u n d  f o r  any  a r r a y s  t h a t  a re  n o t  e x p l i c i t l y  
d i m e n s i o n e d .  N o t e  t h a t  t h i s  o n l y  a p p l i e s  t o  a r r a y s  t h a t  are d i m e n s i o n e d  

p i n  t h a t  o v e r l a y , i e .  t h o s e  t h a t  d o  n o t  e x i s t  i n  t h e  VN f i l e  a t  t h e  s t a r t  
o f  t h e  c o m p i l a t i o n .  

2 .  The c o d e  p r o d u c e d  by t h e  c o m p i l e r  is  r e l o c a t a b l e  s o  t h a t  t h e r e  i s  no 
n e e d  t o  r e c o m p i l e  a l l  t h e  o v e r l a y s  if t h e  s i z e s .  o f  t h e  o v e r l a y  areas i.s 
a l te redi ie .  i f  t h e  MAP s t a t e m e n t  i s  c h a n g e d .  

3 .  Once a v a r i a b l e  name e x i s t s  i n  t h e  VN f i l e  t h e  i t  w i l l  b e  a l l o c a t e d  
s p a c e  i n  t h e  v a r i a b l e  l i s t  e v e n  i f  as  a r e s u l t  o f  a l t e r a t i o n s  t o  t h e  
p a c k a g e  it i s  no l o n g e r  u s e d  by a n y  p r o g r a m .  T h i s  d o e s  n o t  c a u s e  a n y  
p r o b l e m  o t h e r  t h a n  t h a t  a c e r t a i n  amount  o f  d a t a  s p a c e  w i l l  b e  w a s t e d .  
I f  i t  i s  r e q u i r e d  t o  remove s u c h  v a r i a b l e s  f r o m  t h e  v a r i a b l e  l i s t  t h e n  
i t  w i l l  b e  n e c e s s a r y  t o  d e l e t e  t h e  VN f i l e  a n d  r e c o m p i l e  a l l  t h e  
p r o g r a m s  ( s t a r t i n g  w i t h  t h e  r o o t  1. 

4 .  A l t h o u g h  o v e r l a y s  are  n o r m a l l y  l o a d e d  f r o m  t h e  r o o t  i t  is p o s s i b l e  
f o r  a n y  o v e r l a y  t o  l o a d  a o v e r l a y  t o  a n o t h e r  o v e r l a y  area. However ,  t h e  
o v e r l a y  s t r u c t u r e  may o n l y  b e  d e f i n e d  i n  t h e  r o o t  ( i e .  MAP s t a t e m e n t s  
may o n l y  b e  o b e y e d  i n  t h e  r o o t ) .  

f l  
\ 

5.  DLOAD o r  LOAD may b e  u s e d  w i t h i n  a p r o g r a m  i n  a n  o v e r l a y  area t o  
l o a d  a n o t h e r  p r o g r a m  i n t o  t h e  same area. 



8. E r r o r s .  c , 

The c o m p i l e r  p e r f o r m s  e x h a u s t i v e  c h e c k s  w h i l s t  c o m p i l i n g  a p r o g r a m  a n d  
r e p o r t s  a l l  e r r o r s  f o u n d .  E r r o r s  c a n  b e  f o u n d  d u r i n g  b o t h  ' p a s s '  1 a n d  

' P a s s  2.  I n  a d d i t i o n ,  f u r t h e r  c h e c k s  are made w h i l s t  t h e  c o m p i l e d  
p r o g r a m  is- r u n  t o  d e t e c t  e r r o r s  t h a t  c a n n o t  b e  f o u n d  a t  c o m p i l e  t i m e .  
From release 5 o n w a r d s  t h e n  i f  a n y  c o m p i l e  t i m e '  e r r o r s  o c c u r  t h e n  t h e  
O b j e c t  f i l e  i s  d e l e t e d  by t h e  c o m p i l e r  t o  e n s u r e  t h a t  t h e  e r r o r s  are 
c o r r e c t e d  b e f o r e  t h e  c o m p i l e d  p r o g r a a m  is  r u n .  

T h e r e  are  t h r e e  t y p e s  of  e r r o r s  t h a t  c a n  o c c u r  : 

- P a s s  1 e r r o r s ;  

- P a s s  2 e r r o r s ;  .. . 

-Run-t ime e r r o r s .  , 

I n  a d d i t i o n  w a r n i n g  m e s s a g e s  c a n  o c c u r - d u r i n g  P a s s  1 
, ' . > 

The f o l l o w i n g  s e c t i o n s  d e s c r i b e  e a c h  t y p e  o f  e r r o r  i n  more  d e t a i l - .  

8..1 P a s s  1 E r r o r s .  

P a s s  1 d e t e c t s  m o s t  e r ' r o r s  b e c a u s e  it c h e c k s  t h e  ' s y n t a x  o f  e a c h  
s t a t e m e n t . ; ~ h e n  a n  e r r o r  i s  d e t e c t e d  a n  e r r o r  m e s s a g e  i s  o u t p u t  
f o l l o w i n g  ' t h e  l i n e  a t  ' which  t h e  e r r o r  w a s  d e t e c t e d .  The  m e s s a g e  
c o n t a i n s . a n  e r r o r  number a n d  a l s o  i n d i c a t e s  t h e  p o s i t i o n  i n  t h e  l i n e  a t  
w h i c h  t h e  e r r o r  w a s  d e t e c t e d .  N o t e  t h a t  t h e  e r r o r  may b e  b e f d r e  t h e L  
p o i n t  i n d i c a t e d .  T h i s  i s  b e c a u s e  a n  e r r o r  c a n n o t  a l w a y s  b e  a e t e c t e d  
i m r n e d i a t e l y , e g .  i n  a n  e x p r e s s i o n  a m i s s i n g  b r a c k e t  w i l l  n o r m a l l y  n o t  b e  
a p p a r e n t  u n t i l  t h e  e n d  o f  t h e  e x p r e s s i o n .  

A p p e n d i x  C c o n t a i n s  a f u l l  l i s t  o f  t h e  e r r o r  numbers  a n d  t h e i r  
m e a n i ~ g s  . 

The main  errors t h a t  c a n  b e  f o u n d  d u r i n g  P a s s  2 are u n d e f i n e d  l i n e  
n u m b e r s ; i e .  a GOT0 o r  GOSUB t o  a l i n e  number t h a t  d o e s  n o t  e x i s t .  - 
The e r r o r  m&ssage i s  s i m p l y  t h e  l i n e  number c o n t a i n i n g  t h e  e r r o r  
f o i l o w e d  by a "U" t o  i n d i c a t e  a n  u n d e f i n e d  l i n e  n u m b e r r e g .  

I n  a d d i t i o n  a t  t h e  e n d  o f  p a s s  2 a n  e r r o r  4 1  c a n  o c c u r  i f  it i s  f o u n d  
t h a t  a n  a r r a y  i s  u s e d  i n  a n  o v e r l a y  f o r  which  no  D I M  s t a t e m e n t  h a s  b e e n  
c o m p i l e d  (see s e c t i o n  7 . 2 . 2 ) .  



8 . 3  Run t i m e  e r r o r s .  

When a compi l ed  program r u n s  t h e  Run-time l i b r a r y  c o n t i n u a l l y  c h e c k s  
f o r  errors and  t h e  f o l l o w i n g  e r r o r s  c a n  o c c u r  : 

NEXT WITHOUT FOR 
RETURN WITHOUT GOSUB 
OUT OF DATA 
ILLEGAL QUANTITY 
OVERFLOW 
OUT OF MEMORY 
BAD SUBSCRIPT 
RED1 M ' D ARRAY 
DIVISION BY ZERO 
STRING TOO LONG 
FILE DATA 

The above  e r r o r s  messages  are t h e  same. as t h o s e  u s e d  by t h e  
i n t e r p r e t e r .  The i n t e r p r e t e r  d e t e c t s  a d d i t i o n a l  e r r o r s  n o t ' i n  t h e  above  
l i s t  ( e g .  s y n t a x  e r r o r )  b u t  t h e  c o m p i l e r  w i l l  f i n d  t h e s e  errors a t  
c o m p i l e  t i m e .  

The meaning of t h e  above  errors are e x a c t l y  t h e  same as f o r  t h e  
i n t e r p r e t e r  e r r o r s .  T h e r e f o r e ,  r e f e r  t o  t h e  Commodore ~ a s i c  manual i f  
t h e  meaning i s  u n c l e a r .  

The one  d i f f e r e n c e  between t h e  r u n - t i m e  e r r o r s  f rom compi l ed  programs 
a n d  f rom i n t e r p r e t e d  programs is t h a t  t h e  compi l ed  program g i v e s  t h e  
a d d r e s s  of t h e  s t a t e m e n t  c o n t a i n i n g  t h e  e r r o r  r a t h e r  t h a n  - i t s  l i n e  
number. A s p e c i a l  p rogram c a l l e d  ERROR LOCATE i s  , p r o v i d e d  t o  e n a b l e  t h e  

, - 
l i n e  number t o  b e  found .  The p r o c e d u r e  is  : 

-make a n o t e  of t h e  a d d r e s s  of t h e  error; 

- l o a d  and  r u n  ERROR LOCATE; 

-when r e q u e s t e d  key i n  t h e  program name ( i e .  t h e  name of tli'e 

P O b j e c t  f i l e  1 and  t h e  r a d d r e s s  of t h e  error. 

ERROR LOCATE w i l l  d i s p l a y  t h e  l i n e  number of t h e  s t a t e m e n t  c o n t a i n i n g  
t h e  e r r o r .  

Note  t h a t  t h e  above  p r o c e d u r e  w i l l  o n l y  work i f  t h e  LN f i l e  f o r -  t h a t  
p rogram e x i s t s  on d r i v e  1. A l s o ,  i f  t h e  e r r o r  o c c u r s  w i t h i n  an  o v e r l a y  
t h e n  ERROR LOCATE s h o u l d  be  r u n  w i t h i n  t h a t  o v e r l a y  , i e .  ' a t  t h e  same 
a d d r e s s  as t h e  o v e r l a y  i n  which t h e  e r r o r  o c c u r r e d .  



8 . 4  W a r n i n g s .  

Warn ing  m e s s a g e s  o c c u r  when t h e  c o m p i l e r  h a s  d e t e c t e d  a n  e x t e n s i o n  t o  
Basic (see s e c t i o n  6 . 1 )  t o  n o t i f y  t h e  u s e r  t h a t  a n  e x t e n s i o n  h a s  b e e n  
f o u n d .  The r e a s o n  f o r  d o i n g  t h i s  i s  t h a t  i f  a s y n t a x  e r r o r  o c c u r s  a t  
t h e  s t a r t  of  a ' s t a t e m e n t  t h e  c o m p i l e r  w i l l  t r ea t  i t  as a n  e x t e n s i o n  t o  
B a s i c  r a t h e r  t h a n  a n  e r x o r  ( t h e r e  i s  no  way t h a t  t h e  c o m p i l e r  c o u l d  
s e p a r a t e  t h e  two cases) .  T h e r e f o r e  i f  w a r n i n g s  o c c u r  f o r  l i n e s  o n  which  
t h e  p rogrammer  d i d  n o t  u s e  a n  e x t e n s i o n  a n  e r r o r  m u s t  e x i s t .  

- 
Warning  m e s s a g e s  c a n  b e  d i r e c t e d  t o  e i t h e r  t h e  s c r e e n  o r  t h e  p r i n t e r  
a l o n g  w i t h  a n y  e r r o r  m e s s a g e s  a n d  a c o u n t  o f  t h e  w a r n i n g  m e s s a g e s  i s  
o u t p u t  a t  t h e  e n d  o f  t h e  c o m p i l a t i o n .  

I f  a p r o g r a m  f r e q u e n t l y  u s e s  e x t e n s i o n s  t o  Basic t h e n  many - w a r n i n g s  
w i l l  o c c u r  a n d  i n  s u c h  9 case t h e  . p r o g r a m m e r  may n o t  r e q u i r e  them.  
Warn ing  m e s s a g e s  c a n  b e  t u r n e d  o f f  by t h e  u s e  o f  t h e  No Warn ing  
d i r e c t i v e (  *"I a t  t h e  s t a r t  of  t h e  p r o g r a m .  I n  t h i s  cases no  w a r n i n g  
m e s s a g e s  w i l l  b e  p r o d u c e d  b u t  a c o u n t  w i l l  s t i l l  b e  g e n e r a t e d .  0 



9 .  U s e  o f  S e c u r i t y  Keys .  . . 
7'' 

S e c t i o n  4 d e s c r i b e s  how t o  c o m p i l e  a p r o g r a m  t h a t  w i l l  r u n  o n  a m a c h i n e  
f i t t e d  w i t h  t h e  ' C o m p i l e r '  s e c u r i t y  k e y .  ' C o m p i l e r '  k e y s  are  o n l y  
s u p p l i e d  t o g e t h e r  w i t h  t h e  DTL-BASIC c o m p i l e r  a n d  c a n  t h e r e f o r e  n o t  b e  
u s e d  by u s e r s  who w i s h  t o  r u n  c o m p i l e d  p r o g r a m s  o n  a number o f  
m a c h i n e s .  A s e c o n d  key  i s  s u p p l i e d  w i t h  DTL-BASIC a n d  t h i s  i s  known as 
t h e  ' R u n - t i m e '  key  a n d  t h i s  may b e  u s e d  t o  r u n  c o m p i l e d  p r o g r a m s  o n  a 
s e c o n d  m a c h i n e .  A d d i t i o n a l  ' R u n - t i m e  k e y s  c a n  b e  s u p p l i e d  t o  e n a b l e  
c o m p i l e d  p r o g r a m s  t o  b e  r u n  o n  a n y  number o f  mach ines ' .  

I n  o r d e r  t o  p r o d u c e  a p r o g r a m  t h a t  w i l l  r u n  w i t h  a ' R u n - t i m e '  key  a l l  
t h a t  i s  n e c e s s a r y  i s  t o  e n s u r e  t h a t  s u c h  a key  is  f i t t e d  t o  t h e  m a c h i n e  
d u r i n g  c o m p i l a t i o n  (as  w e l l  as  t h e  ' C o m p i l e r '  k e y , i e .  o n e  k e y  o n  e a c h  
o f  t h e  t w o  casset te  p o r t s ) .  When t h e  c o m p i l e r  d e t e c t s  t h e  t w o  k e y s  it 
w i l l  p r o d u c e  a p r o g r a m  t h a t  w i l l  r u n  w i t h  t h e  ' R u n - t i m e '  k e y  f i t t e d .  By 
m a k i n g  a number o f  c o p i e s  o f  t h e  c o m p i l e d  p r o g r a m  t h e  u s e r  c a n  t h e n  r u n  
t h e  p r o g r a m  o n  a n y  m a c h i n e  w i t h  a ' ~ u n - t i m e '  key  f i t t e d .  . _ -  , r . .., r 

A s  c o m p i l e d  p r o g r a m s  w i l l  o n l y  r u n  o n  m a c h i n e s  f i t t e d  w i t h  k e y s  t h e  
0 u s e r  g a i n s  v a l u a b l e  p r o t e c t i o n  f o r  t h e  c o m p i l e d  p r o g r a m s  b u t  i t h e  

s t a n d a r d  ' R u n - t i m e '  key  i s  u s e d  t h e n  t h i s  p r o t e c t i o n  is n o t  a b s o l u t e  as 
o t h e r  u s e r s  o f  DTL-BASIC c a n  a l s o  o b t a i n  t h e  s t a n d a r d  k e y s .  However ,  
u s e r s  who r e q u i r e  c o m p l e t e  p r o t e c t i o n  f o r  t h e i r  p r o d u c t  c a n  b e  s u p p l i e d  
w i t h  u n i q u e  k e y s  w h i c h  c o n t a i n  t h e i r  own se r ia l  number .  Once  a se r ia l  
number h a s  b e e n  a l l o c a t e d  t o  a p a r t i c u l a r  u s e r  t h e n  o n l y  t h a t  u s e r  w i l l  
b e  a b l e  t o  o b t a i n  k e y s  c o n t a i n i n g  t h a t  number .  

When t h e  c o m p i l e r  d e t e c t s  s u c h  a ' S o f t w a r e  H o u s e '  key  d u r i n g  
c o m p i l a t i o n  i t  w i l l  f i r s t  a s k  t h e  u s e r  t o  i n p u t  t h e  se r ia l  number a n d  
w i l l  n o t  c o m p i l e  t h e  p r o g r a m  u n l e s s  t h e  number i s  i n p u t  c o r r e c t l y .  I n  
t h i s  way o n l y  t h e  r e g i s t e r e d  u s e r  o f  a key c a n  c o m p i l e  p r o g r a m s  t o  u s e  
t h a t  key  (as  l o n g  as t h e  t h e  u s e r  d o e s  n o t  r e v e a l  t h e  s e r i a l . n u m b e r  t o  
o t h e r  u s e r s  1 .  

By u s i n g  DTL-BASIC t o g e t h e r  w i t h  ' S o f t w a r e  H o u s e '  k e y s  a s u p p l i e r  c a n  
g a i n  c o m p r e h e n s i v e  p r o t e c t i o n  f o r  a p r o d u c t .  The  p r o t e c t i o n  s y s t e m  w i l l  
work  e q u a l l y  w e l l  w i t h  cassette b a s e d  a n d  Computh ink  d i s k  b a s e d  
p r o d u c t s  as  w e l l  as CBM d i s k  b a s e d  p r o d u c t s .  I n  a d d i t i o n , ,  t h e  e n d - u s e r  

0 i s  a b l e  t o  t a k e  b a c k u p  c o p i e s  f o r  s e c u r i t y .  



1 0 .  C o m p a t a b i l i t y ,  

A s ' h a s  a i r e a d y  b e e n  ' e x p l a i n e d  DTL-BASIC h a s  b e e n  d e s i g n e d  t o  a c h i e v e  a 
h i g h  d e g r e e  of  c o m p a t a b i l i t y  w i t h  t h e  Commodore BASIC I n t e r p r e t e r .  
0 b v i o u s l y  no  twos  p r o d u c t s  c a n  b e  t o t a l l y  c o m p a t i b l e  o t h e r w i s e  t h e y  
w o u l d  b e  e f f e c t i v e l y  t h e  same. F o r  e x a m p l e  c o m p i l e d  p r o g r a m s  r u n  f a s t e r  
e h a n  u n l c o m p i l e d  o n e s  a n d  w h i l s t  t h i s  i s  n o r m a l l y  a n  a d v a n t a g e  t h e r e  
c a n  b e  s i t u a t i o n s ,  w h e r e  t h i s  w i l l  r e q u i r e  t h e .  s o u r c e  t o  b e  a l t e r e d  t o  
s l o w  t h e  c o m p i l e d  p rogram - - down , e g .  when- a FOR l o o p  i s  u s e d  t o  create a 
s p e c i f i c  d e l a y .  - 

T h i s  s e c t i o r i s  * l i s t s  a l l  t h e  known i n c o m p A t a b i l i k i e s  w i t h  - t h e  
1 n t e r p r ; e t e r  i n  t h e  c u r r e n t  release ( some may b e  removed i n  f u t u r e  . 1 

rel-eases) : 

, 
- c o m p i l e d  p r o g r a m s  c a n n o t  b e  r e - s t a r t e d  w i t h  a CONT a l t h o u g h  t h e  
same e f f e c t  c a n  b e  a c h i e v e d  by t y p i n g  SYS1069 ( t h i s  r e s t r i c t i o n  
d o e s  n o t  a p p l y  t o  v e r s i - o n  4 1 .  

-cal ls  t o  a u s e r  f u n c t i o n '  . c a n n o t  b e  made  fro^ t h e  f o l l o w i n g  
s t a t e m e p t s  o r  f r o m  s t a t e m e n t s  which  are  e x t e n s i o n s  t o  B a s i c  : 0 

PRINT, PRINT*, INPUT,  INPUTS, GET; GET*, OPEN,  CLOSE 
I 

. i t  i s  've ry  r a r e l y  t h a t  FNs are  u s e d  i n  s u c h  s t a t e m e n t s  b u t  i f  
t h e y  o c c u r  t h e  c o m p i l e r  w i l l  r e p o r t  a n  e r r o r -  a n d  a m i n o r  c h a n g e  t o  
t h e  S o u r c e  f i l e  w i l l  b e  r e q u i r e d , e g . t h e -  s t a t e m e n t  : 

PRINT "THE VALUE I S  I1;FNA(B) 
i . i  

- e 

c o u l d  b e  c h a n t e d  t o  

' Al=FNA(B) :PRINT "THE VALUE IS " ; A 1  

-.  C' 

-a c o m p i l e d  p r o g r a m  c a n ' o n l y  b e  ' s t a r t e d  a t  t h e  f i r s t  l i n e  by a 
I Direct c o m m a n d , i e . + b y  RUN a n d  n o t  by RUN < l i n e  number> ( e g .  n o t  by 
- RUN* 2001 . ' -Note  t h a t  t h i s  d o e s  n o t ' a p p l y  t o  RUN s t a t e m e n t s  w i t h i n  

- t h e  p r o g r a m :  - 

0 
- b e c a u s e  t h e  p r o g r a m  i s  c o m p i l e d  t h e  s o u r c e  t e x t  i s  n o t  i n  memory 
when t h e  p r o g r a m  r u n s  s o  t h a t  a n y  s t a t e m e n t s  t h a t  access t h e  
s o u r c e  t e x t  i n  any  way w i l l  n o t  work .  

- t h e  f o r m a t  o f  t h e  v a r i a b l e  l i s t  i s  f u l l y  c o m p a t i b l e  w i t h  t h e  
i n t e r p r e t e r  s o  t h a t  when t h e  p r o g r a m  is  s t o p p e d  v a r i a b l e s  c a n  b e  
d i s p l a y e d / c h a n g e d  v i a  D i r e c t  commands. The o n l y  d i f f e r e n c e  i s  t h a t  
t h e  o r d e r  o f  v a r i a b l e s  i n  t h e  l i s t  may b e  d i f f e r e n t  f r o m  when t h e  
p r o g r a m  r u n s  u n d e r  t h e  i n t e r p r e t e r .  With  t h e  i n t e r p r e t e r  t h e  o r d e r  
w i l l  b e  t h e  o r d e r  t h a t  t h e  v a r i a b l e s  are  r e f e r e n c e d  a t  r u n - t i m e ;  
f o r  c o m p i l e d  p r o g r a m s  t h e  o r d e r  w i l l  b e  t h e  o r d e r  i n  which  t h e  
c o m p i l e r  meets t h e  v a r i a b l e s  a t  c o m p i l e - t i m e .  T h i s  d i f f e r e n c e  
c o u l d  o n l y  c o n c e i v a b l e  a f f e c t  a s s e m b l e r  r o u t i n e s  a n d  e v e n  t h e n  i t  
i s  v e r y  u n l i k e l y .  



' .- ~ . . ,  
- t h e  f o r m a t  of  t h e  A r r a y  l i s t  i s  a l s o  t h e  same a's '*..far.-. .  t h e  
i n t e r p r e t e r  a l t h o u g h  t h e  o r d e r  of  ' t h e  a r r a y s  i n  t h ' e ' . ' l i s t  may : a l s o  
d i f f e r  a n d  t h e r e  i s  o n e  a d d i t i o n a l  - a r r a y  i n ' : t h ' e  'li's't ' "$l ied  '' -thte ' 
A r r a y  T a b l e .  The A r r a y  . T ' a b l e  i s  t h e  f i r s t  . a r r a y  i i l  t h e  ' ' list ;:and 
h a s  a n o n - s t a n d a r d  h e a d e r .  The A r r a y ' . '  T a b i e  - is' u s e d  t o  ' ~:o.l.d'' . . 

p o i n t e r s  t o  t h e  s t a r t  ."'of e a c h  n o r m a l  . a r r a y  . a n d  i s  n e c e s s a ' r y '  
b e c a u s e  t h e  a d d r e s s e s  of  . a r r a y s  c a n n o t  ' a l w a y s  . : b e  ' c a . l c u l a t e d  ' ,'a< 
c o m p i l e  t i m e .  When a - ' - p rogram makes a n  ' a r r a y  - access.. ' t h e n  t h e  
Run- t ime l i b r a r y  accesses t h e  A r r a y  T a b l e  . t o  ; - f i n d  . . t h e  a r r a y  

. . . .  . . a d d r e s s .  
1 _ r  

. . .  . . . . . . .  . . . - 

-when a c o m p i l e d  p r o g r a m  i s  LOADed f r o m  a n o t h e r  c o m p i l e d  - p r o g r a m  
t h e n  t h e  two p r o g r a m s  c a n n o t  s h a r e  v a r i a b l e s , i e .  t h e  new p r o g r a m  - 
h a s  i t s  own set  of  v a r i a b l e s  a f t e r  b e i n g  LOADed ( t h i s  r e s t r i c t i o n  
d o e s  n o t  a p p l y  t o  release 5 ) .  



Appendix A What i s  a  c o m p i l e r  ? 
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Tb~,s+pp,e.nd-l .F., !.( ..: . ..- . ..I X: ..... tr ies .,,to .;:qut&i , .  h e .  . t h & : . . @ a ~ ~ ~ ~  d&f f irences Ibetween a cornpi ler 
and  , . a n  . i n t e , r p r e t e r .  . , 

The f i r s t  p o i n t  t o  'real'ise i s  . t h a t  a c o m p i l e r  and  i n t e r p r e t e r  are  
t r y i n g  t o  a c h i e v e  t h e  same e n d t i e .  t h e y  are bo th  t r y i n g  t o  p r o v i d e  a  
way of  r u n n i n g  a  program. They bo th  have  t o  p e r f o r m  a s imi lar  set  of 
t a s k s  i t  is j u s t  t h a t  t h e s e  t a s k s  are pe r fo rmed  a t - d i f f e r e n t  t i m e s .  

-, 3 ,  O. - 1 . ,.+ .< 

c o n s i d e r  what Qas t o  be  done  t o  ' r u n 1  a program.  A program c o n s i s t s  of 
a, s&t of . ' , s t a t e m e n t s  .. and  e a c h  s t a t e m e n t  i s  s imp ly  a s e q u e n c e  of t e x t  
c h a r a c t e r s .   he- program i s .  i n t e n d e d  by t h e  programmer t o  d e f i n e  an 
a 1 g ~ r i t b m ; i . e .  i t  d e f i n e s  how a  p rob lem i s  t o  be s o l v e d  or how a  
p a r t i c u l a r  t a s k  i s  t o  b e % p e r f o r m e d .  The a l g o r i t h m  is  d e f i n e d  i n  terms 
tha t  ,are , -mekning ' ful .  t o  t h e  programmer b u t  n o t  v e r y  m e a n i n g f u l  t o  t h e  
compu te r  , i e .  i n  terms of v a r i a b l e s ,  o p e r a t o r s ,  f u n c t i o n s  and  l i n e  
numbers e t c .  

.. .,* . , .  . .  .. . ,. . . .. .. 
, . .., ? ' ; L,',,:-:,.:. . . . . . .  , . .  . . . .  L . . . . .  _ . . . .  -. ..: .<, ( ": ., .- 

?'. s .  

~ ~ ~ ; : m ~ ~ ~ ~ t ~ s ) t s ~ ~ t h ~ ~ . ; h ~ f i e ~ ~ , ~ o ~ ~ : b e ~ . ~ ~ ~ r ~ o r m e d  ,. ., . . . .  ., .., .. -. ., on  each  s t a t e m e n t  b e f o r e  a 
''4 pg,&gram can . :  b ~ ~ , , $ u ~ , a f e  . i  g:: <, i. -:..:,i.i -- ' .  . . . . .  1, . . . . .  . . . . . .  ,I .... 
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. e&; , the ;~ iype i  of t h e ' . s t a t e m e n . t  { m u s t  b e  r e c o g n i s e d ;  . . ., :, ,,: . a .  , 

0 

- - 
- 1  ' I . .  : - : ) . ] f o r  e a c h  vayiab$e:,hame d e t e c t e d  t h e n  t h e  l i s t  of  v a r i a b l e s  must  

b e  s e a r c h e d  t o  see i t  t h e  v a r i a b l e  h a s  been  a l l o c a t e d  an  a d d r e s s ,  
i f  n o t  a n  a d d r e s s  must  be  a l l o c a t e d ;  

4 .  f o r  e a c h  r e f e r e n c e  t o  a  l i n e  number ( i n  a  GOT0 o r  a  GOSUB) t h e  
a d d r e s s  of  t h e  l i n e  must  be  d e t e r m i n e d ;  

5. f o r  e a c h  e x p r e s s i o n  t h e  o p e r a t o r  p r i o r i t y  r u l e s  h a v e  t o  be  
a p p l i e d  and  any b r a c k e t s  t a k e n  i n  t o  a c c o u n t  i n  o r d e r  t o  d e t e r m i n e  
t h e  o r d e r  of e v a l u a t i n g  t h e  e x p r e s s i o n ;  

6 .. any non e x e c u t a b l e  p a r t s  of t h e  program such  as  s p a c e s  or 
comments (REM s t a t e m e n t s  i n  B a s i c )  mus.t be  s k i p p e d  and  i g n o r e d ;  

7 .  f i n a l l y  t h e  s t a t e m e n t  h a s  t o  b e  obeyed .  

~ o t h  c o m p i l e r s  and  i n t e r p r e t e r s  h a v e  t o  p e r f o r m  a l l  t h e  above  t a s k s  
( a n d  o t h e r s ) ;  t h e  d i f f e r e n c e  i s  when t h e  t a s k s  are p e r f o r m e d .  T h i s  is  
i m p o r t a n t  b e c a u s e  most  s t a t e m e n t s  i n  a program are e x e c u t e d  more t h a n  
o n c e  and o f t e n  many t i m e s .  An i n t e p r e t e r  p e r f o r m s  t h e  above  t a s k s  e v e r y  
t i m e  t h a t  a s t a t e m e n t  i s  e x e c u t e d  and  t h i s  means t h a t  t h e  same work c a n  
b e  r e p e a t e d  many t i m e s .  Such r e p e t i t i o n  i s  o b v i o u s l y  w a s t e f u l  a n d  c a n  
b e  v e r y  t i m e  consuming ,eg .  a  l a r g e  program c a n  have  s e v e r a l  hundred  
v a r i a b l e s  s o  t h a t  e a c h  t i m e  a v a r i a b l e  i s  r e f e r e n c e d  a  l o n g  s e a r c h  may 
b e  r e q u i r e d ;  A c o m p i l e r  a v o i d s  such  w a s t e f u l  r e p e t i t i o n  by p r o c e s s i n g  a 
program a n d  c o n v e r t i n g  it t o  a d i f f e r e n t  forum. I n  t h i s  way e a c h  of 
t a s k s  1 t o  '6 above  a r e  pe r fo rmed  o n c e  on1.y f o r  e a c h  s t a t e m e n t  and  o n l y  
t a s k  7 must  b e  pe r fo rmed  many t i m e s .  Tasks  1 t o  6 are  p e r f o r m e d  when 
t h e  pkogram i s  c o m p i l e d  and  o n l y  t a s k  7 need  be  pe r fo rmed  e v e r y  t i m e  
t h e  program is  r u n .  
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With an interpreter a program exists in, only h e  formi'ie. the 'text tha-t,.,' I *y the programmer has written:, :with afi eompil&k .-thb: pkogfam ha&.-twd'.' f oris; * 
' . C ;  . . . . .  .. , - 

. . .  .ai . .' . .  I 

;, $2: .; ,:. 
. . . ., 

. . , . 

- -, i -the text form; I 

1 
I . - 

-the converted form; ' I: - * * 

I 

I To distinguish between the two the text form is normally called the 
source code and the converted form the object v '  (or binary) code.   he 
object code for a statement normally contains -addresses wher'e the 
source code has variable names and/or line 'numbers? similarlyf 
expressions are normally re-ordered to cateryor operator'priority 'andr 
brackets etc. Also all redundant information such as - spaces,REMS and 
line numbers etc. is 'omitted and complex statements are normally broken 

> ,  down to a number of simple steps. _I I k- - ,  I *  -, < . -- , 
i ., . 2J 

It should be clear from this that by pre-processing (ie. . . compiling) a 
program a compiler can make the p ~ o g r ~ ~ - ~ ' ~ u ~ . . m ~ c h ~ : ; . ' f ~ & t & ~ , ~ ! . : : ' b ~ ~ ~ ,  .dbdi--iisIy 
the compilation process takes time. The advantage df :'ari:,'inierp$eter'-. . . \2s  

f7 -L that- when a-- progi-am is being. frequently changed (eg. when it is being 
debugged or modified the source can simply be. ediitediand'; ' the i.- ,pr&gram 
re-run. With a compiler the program must first be re-compiled before a 
change can be tested.  he two - kechniques. are ' tfiusi-:-:compli:mentary; 
interpreters are best during the program development phase but once a 
program is working a compiler-.is &uperior be~ause':--.it.~'~gives -:the : 'best 
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Appendix B ., -,, ,  summa-ry. . of Compi ler. ~i recti.jw'es.' ::. : .: -:. :. . .  . , 
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... -., --, . . , . . 
: ,  .. .' . . . . ,. . . . . . . . .  
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. . '  0, . . 

T h e r e  a r e  a number of Compi le r  Directives ( i e .  i n - s t r u c t i o n s  t o  t h e -  
c o n i p i l e r  ) '  t h a t  may b e  i n c o r p o r a t e d  w i t h i n  a program.. ,  T h e  d i . r e c t i v e s  
have  t h e  form of REM s t a t e m e n t s  s o  t h a t  p rograms , c o n t a i n i n g  d i r e c t i v e s  
may s t i l l  b e  run. u n d e r  t h e  I n t e r p r e t e r .  The s t a n d a r d  - f o r m a t  : of a 

- .. ;;.:-. ..... ?. . . . .  d i  r;ec t h e  . ..i.'s - :..-;; : :: i..: .&:.. . .. , .. . . . ,  ..... . . . . .  
. . . . . .  , -, . . . . . . . . . . .  ... .. , , I .... ..... 

.\: ..I . : . . .  ,,>., * . ., . _\..:: ... : ... ,: . . .  . . . . . .  . . . .  : .. . . . .  I!.: . . .  .... . , . .  , ? 

-. . ....... ,. . . . .  
4 3 . . . .  2 . .  

. - .  . 
. . .  . . . 

REM~ ** i d i i ~ e c t i ~ e  i d >  . , .  < d i r e c t i v e -  . . . . . .  t $ x t >  7 .. 
. . .  .,: ' 

. . 
T h i s  form. has: ,  been  chps.en.  t o  m i n i m i s e  t h e  c h a n c e ,  t h a t  .an"., e x i s t i n g ,  . . .  REM; 
"i:$i: be-:'; $@en. .~.~:,:k .. di.r.&c.ti ve'.  ..:by : t he : .  c o m p i i e r  . ' .   st;:'.. d i ' r e c t i  v e s  s h o u l d  ,, ;,. t . -. 

. . .  . l y l  .b@;.@&. ,&t:$the,, ::;s.Ca;.F t l :  b.f :.?:a program.,  ( i.e. b e f o r e  any non  ; REM 
sc$cements  have. been .  .,f &.rid:)-.. b u t  .:-fwo. -d i . rec . t i  v:es : (ES &, DS ! : c a n  . o c c u r  

. . .  
w i t h i n  t h e  body of a 'prrogram. 

. . .  . . , . . . . . . . .  .,. . . . .  , . , ,  , , .  , .  . , ,  1 ,  - .  ' . . , . . " .  
. . . I  : 

, 7 .  , , .., ( . 
. - .:.?,;..' + .  ;;;-:. ;.%<.<.; r,,.". : * v  :-' .:: ,;j:--- c:..?--.:! ;: 7;::: , - "  ,,*;:.;,,! ,. ,::; ;; . - ,;,.;--, , 

. . . .  . . ; ..., . , . ; ' :L. '* ,  '.'.. . , .. ~ .-. ; I - . . .  .. , . . .- . . . , I . _  . " 

<~:~.,r.&ck,i:te:.:i:~$i . . ,. ' d&&i s;r$7-:.o$:' '&$ ' dz-jhab.&iti$c' ,I:.~,&..a:~.a,ct-r s. :,,and . ., , %. . 
. . : a t  p r e s e n t -  0 

th!&e ,'-,are:..;.c'e@: s e i d ~ a i t  *?di:r g-=:t v e  s. - . : .., I.:: :;.' . . , .. , .., - . . , . . . .  
. - . . . .  . ' . '  I I i . . 

. . . A  
. . 

..;. - : . ; > . y ,  - ' !>' I j: s-..;. -:, ........... -,.., .';. : ,* : . .- . ., , . . i .  * .. . . .  , . ., 
7 . . ' . . . . . . . . . . . . . .  - . .. , . . . .  . . .  . . . . . .  . . ,  . ... .. . . .  , . .:., . ,.: .,': . .,! . . . . .  "';,'. 

...J..' . . . . .  ... . I ; .  . . . . .  : . .  I,', . . ': . . . . . .  .._.: . , -  . . . '  '<. . i  , 
. . . . .  . , . . .  . ,. I "  -, ,, .'.: . '. , , . '..' ' " - , , . ,; > .;.. ' . . .  a T.'. .-. ,- I. . : : 2 - . .  , . . 9 "., ' . , . . . . . . . .  . ......: . .  . . . . . . . . . .  > , . . .  .* , i  - . ;  :- , , . . . . .  ~ i r e c t i v e  . ' . ' ,  ., <. . _ . . . . . .  ; , .  , . ,  - : . . :  ... . . . . . . . . .  . . . . .  _ A- ' . - . :~e f ,&rence  . . . . . .  , . ' . . 

...... 

..;. i.i :cs:,:. -:.;;cofi.&.pt!.: ,.SD@bi f .f:c ;.!z,;. ( . . . . . . . . . . .  .:.- . . .  . . . . . . . .  . . . . . .  .::'::: - : r  ,'. : 5  i4 
. . 

2 :'.:e .,, E.. :,L ~ ~ f i v e s ~ ; ~ i ! ~ ~ ~ . ~ ~ ~ t U d i  ng ' ..: '.--. - .>: ..:,, "5 6; . .  . . . .  . . . .  . * . . . .  .a 7 . , . . . .  
, i -. , : a . e g  . . -22' . . ;, . ; : . . . . .  .'>' ..* . . ::;. . .  ;.5.:.4 
.' 'ii 

, ... 

NL- - NO L i b r a r y  ...-, .:'2; 3 .. 

NW .-. N o  Warni1ng.s . . 8.4 . . .  . . .  :,? -- .;,:;:R@ ' R- ~ f t ~ , g ; ~ ~ ~ - ~ - ~  (,:: . . . . .  L - , ., . . > - , - 7 , . 7 ; ' 2  .' ..: . I  ..." - .  . 

.. VN -- V a r i a b l e  N a m e  fii'1:ei'j.f o r  bve'rlay:. :- . .  .,7 . 2: .. 
NE -- No s t a n d a r d  e x t e n s i o n s  4.6 
DS - D.isable .  S t o p  key 4.6 
ES - E n a b l e -  S t o p  key 

-.< , 
4.6 

.: . . , ., , , :,.> L. a .,,&::;:?: :?,!: ; -:; . . 7, ! r . :  . " 
. . 

.., , .  . . . . . .  . . . . 

* *  - noti a v i i : l a b l e  i n  release 4 

. . .  . . 
. % .! ;,,,:; .:< . . .  ,. . . .  -- ,. - .  . . . . . .  . , . . ,  

..I ,- .- ?+ ., ' 
. . . : .  . " .  :.: . . . . .  - .. .!,, . . . .  ' i  . :  $... , .>.: : ;;.? ,:- 

. . .  . . . . . . . . . .  . . . . . . . .  ... I -, i a. ' 
. .,, L!. . . 

.. . . , .,:, 'I - . . . . . . . . . . .  . ...* - , v  . - ,  . I  ...- ! -  " :. . . . . . . : . . . . .  , i  '.: % . . . . . . . . . . . . . . .  . .  . . .  . ._  ... , . . .  .,;. 
. ! ;  , .. , .  ......:. 7 2 ,  . . .  : .. : . . .  : . . . . . . . . .  . . ... . .  . . .  . .  :. . .. .\ ... -. ...,. t \ " - -,. , ..;, ,! . i .  .:; . . . .  



1 
' 1  
i 
I . ., .. . . . . . . .  . . . .  . ,  . ..f )-; , 7:;. -:" . .  .. : .  . .i ...... . . . . . . . . . . . . . . .  I ... REM **  CS ( A ,  B , X I  ,G5, GG,  Z q.,=>:zZ:%~)' . .  :.:,. ; :. ' ; ..' . . ' "' . . -  - .I* : t: J:i:,: \ 

! p . . , -  . : . . . . -. . . 
& .  ; LJ means.  c o n v e r i  A , B , x ~ , G ~ , G G , z . ~  - : t o .  . . . .  A % ; B % , x ~ % , ' G ~ % , . G G % ,  Z Z %  

. .  . . . . .  , ,  . .  ........ - .  . -. , ,y..: . . , I  ; ,;- - : ,  .,::'." '"'..; -L . . 
.- . . , : ', : .~. . -  . . . . . . . . . . . . . . .  r e s p e c t i  veiy. .  . . . .  ::,, . , , .  . - .  . , . A  ,: , :.~,., , . . . . . .  i!..:.. :, ?.~::,. . , . .', . ~ ...'.c . 

. . . . . . . . .  . A .  ., .. . . . . . . . . . . . .  . ., . . . . . . .  . , : .: . . . . . .  . . . .  . . . . .  . -  . , 
: .  . , ,.. .i. q. , .: : . l?!,;:. i - .  I 

. . . .  ... , ,. . "  . -  . . . . . . .  . \ . :. ... . ..:. .. . .- ..... .:- . . . . . . . .  . . . .  . . . . . .  REM **  CE ( W ~ , W , F F = > F ~ % , M M ) : ~ - . - : : ~ ~ '  :- . . . ,  - , . ... -.? 

. . . .  . . . . .  I :. ". , . . . . .  . . .  , . . , .  c. . ', - - .  
I . . . .  , .. ~ :. ,. 

I 
I means c o n v e r t  a l l  reals t o  i n t e g e r s  o f - t h e -  same:,.-name.::e%ceptl:. . - .  ... 
I w ~ , w , M M  which a r e  n o t .  t o  b e -  c o n v e r t e d  .,and ..,. $F , +iach .  is . . .  t o  be  
I c o n v e r t e d  and  i s  t o  be c a l l e d  F1%. 
i 

. .  . . . . . . .  , ?  ..' ' - '  ' 
i , . . . . . . . . .  :' -' . 

. . . . .  , .> - 

REM **  S I  . , 
I ': -4 ,. 

. . . . .  . .  - " -  . . - . . . .  , .. . I . $ ,  . ':., . ,-,;:::. . . . . . . .  .;::.?.; ,, .$' ' . . . . .  .,.; . . . . . . . . . .  '.' . - . . . . . . . .  . . . . . .  . . -c  , 

i n s t r u c t s ,  t h e  c o m p i l e r  t h a t  .when both,!.operands:%.aCe: -i.ntege:r ajxdj', 
t h e  o p e r a t o r  'is. e i t h e . r  d i v i d e  o r  expo;n,ent-.i.a~ion~~~~he.,n,~..:~p.e~r£o~m~.:.,~,~a, 

. r e a l  o p e r a t i o n  i n s t e a d ,  .of  an  i :ntege.r  . o p e q a t k ~ h . : i : ; ~ ~ -  :, .::::: '-. -., : : - :+.! . . .  :;!...> .. .,... . :,. . . .  ;; 

. .,. . ..-. 
h., .,..,-;. . . . .  . . . .> . ' . . 17.. -i: .: L::.,..:. , 

. . . .  * . . .  ..". . . . .  . . .  . . , -  . .  
REM ** NL 

i n s t r u c t s  t h e  c o m p i l e r  t o  n o t  i n c l u d e  t h e  Run-time l i b r a r y  i n  
(? t h e  O b j e c t ,  f i l e .  Th-is.;-will -.mean t h a t -  t h e  O b j e c t  f i l e  h i l l  , o n l y  r u h  
\+ when it h a s  been  LOADed f rom w i t h i n  another. ,compi l e d ,  p rog ram but.. - 

h a s  t h e  a d v a n t a g e  t h a t  t h e  O b j e c t  f i l e  w i l l  need less d i s k  s p a c e  
and  w i l l  LOAD f a s t e r .  Programs compi l ed  w i t h  **NL s h o u l d  n o t  u s e  a  
s i m p l e  R U N ;  R U N  s t a t e m e n t s  s h o u l d  b e  r e p l a c e d  by R U N  <n> where <n> 
i s  t h e  number of t h , e - " f i r s t  l i n e  of t h e  program.  

F o r  p rog rams  u s i n g  t h 2 s  d i  rec t i  v e  any REM.::.**. .~.~~.-di.r~e.c:t , i les -wP:%l, be  
i g n o r e d  and  t h e  i n t e g e r  mode u s e d  w i l l  be:.:'idet'e,rminea.:;;..?:b,v . ...w l$e.ther 
t h e  program t h a t  l o a d e d  it ( i e .  t h e  o n e  with-:,they,i~u.n.-ti:m.k l..ib.rary 

.., - ...*- , . . . .  had  a REM ** SI d i r e c t . i v e .  . . .....;.gc~.. -.. ... ,..: ...;,,.I . I - ;  .L ..a?.., , ,,a_. . 
. . . . .  . -- ..i .'.' . . ,I*, . . . . .  . . 
.::.;.. : ! ,i :: y ;: .: , , . .I.. y;'>: 

T h i s  d i r e c t i v e  i s  n o t  -needed f o r  v e r s i o n  4 bec:a.u8.e.:-l th:e,. : Bui$,-:time 
_. . A .  l i b r a r y  is  n e v e r  i n c p r p o r a t e d ,  , i n  : t he  . prQgra.m.: ..i.:.:..:z.i ~ . : ; ~ . . : : , ~ . J . , ' ~ ~ ;  , :  :, . . . ' . .  , I: 

. . . . .  . . . .  . . . . . . . . . .  ;. . . . . . . .  . . . . . ,  . . , - . .  : , , ' . ,  , . 
!.? ' !' ... ..: ... - . . A  , ..... <,'<,' ".. - .:: , . 

. . . .  . . . . . . . . .  REM **  NW . . . . .  -. . ., -a . " ;-a. '.:'..,': . , . . . . . . .  t.. .. --: "., .... d.,, 2 %  :,: .: .".. : . . . . .  . . . .  . " 
,, ." . . . . . . .  .; . - ,?',a'- . - .. 

. . . . . . . . >  :;;:i-!; ...:..-.. .- . . .  
s p e c i f i e s  t h a t  no warn ing  messages  . . a r e  '.. t o  b e  o u t p u t  

. . . . .  d u r i n g  . . .  . . . . .  . . . .  v r s - :  ,,,... , . . . . . . . . . .  . .  c o m p i l a t i o n .  . . .  , _ . . . . . . . . . . .  . , . . . . . . .  ..: .:..:.-;:". . : . ..,;. ..i,.. : :.I 
0 

REM *'* RO 

. i ndic,at:e:s . t o  2 t h e  ,compi..Ler .,tha,t.:- &t :%s: r.:~ompi,l.i.n.g;'':~ka.1jq;4,~t :::, ~ , v . e r l a y ! . - ~  
program and  t h a t  a VN f i l e  i s  t o  b e  g e n e r a t e d  i f '  o n e  d o e s  n o t  
e x i s t  a l r e a d y .  

1 ' REM **  VN "<name>" 

i n d i c a t e s  t o  t h e  c o m p i l e r  t h a t  a n  o v e r l a y  i s  b e i n g  compi l ed  
a n d  t h a t  t h e  l i s t  of v a r i a b l e s  names w i l l  , b e  found  i n  f i l e  
"vn-<name>" where  <name>, it t h e  name of t h e  r o o t ,  o v e r l a y .  



. 3 .  

i n h i b i t s  t h e  compi1,er f r o m  a c c e p t i n g  any of t h e  e x t e n s i o n s  t o  
- . B a s i c  p rovided .  by SYSTEM 96 ( t h e y  w i l l  b e  - t r e a t e d '  l i k e  any normal  -. e x t e n s i o n s  t o  B a s i c  1.  

REM ** DS : I  A . 

* .  
4 , -  it _ L a  - , .  . . '" 

+. 

d i s a b l e s -  t h e  STOP key" ,  at' ,J r u n -  - gime +-: (wi* tho<t  a£  f e c t i n g  t h e  
c l o c k  1. ) ,Th i s  d i s e c t i v e  ( a n d " ~ E ~ - , ,  ? * -  dp) i fckn  - , o c c u r  anywhere  . i n  a 

cj ;=a + . =, -, . + 

program < -  ; $,ri2 z3 ;, .. 
3 - 

- .. i. r -  
REM ** ES 9 , 

, I > $ 1 



i-' * . . .. 
. ~. i?. - f . 4 .:q - , $5 3 e, ;kc:, ;.A Appendix C . . -. . ~rror,.;~umbess.-.: (,I.: '.::.-- . .,-. -. , . ,.(.. 

.1 ̂ 
A - 

. . 
.e ., . . ',i ,: , . .~;.yL 3. r..: ~ . ? .~ . 

., .. . ,, . . , . , _ . . . ..I ,_.. . I . ,..; , - .;. , > .  :!.: ,,;; ;; :.r.J,!>= ,;,,, :::, ??:.:.. :. , ! ,  , 
~ . ..- *. ., . .- 1, ,. 

' 
. . .  ,.. 4 , .  - 7  

. .  .I!:;'. ... ., :,.. ,.;*. .:.<, !->*?.:, ?$-,:; ::, ::..: :.+: ' % , -~ c, 
cA*s : : .F ,  : . , . . : :  . : .  : , ! 

."..:- ... . .. ..?. : *. - ,, yt.., <' . ., -r: .:, $ ';; 4.v.-:; "5 ,-. ERROR - .  I ., . . .i . . . - :. :--. . . .  . .. h A.r - .. - .a,. ., : . , -.. ,> i-'ri 
- .  .<.< !.; . . .:. . +. ',.:''<:;<:':.' :; .--- .. ..!. ,~.  ... . , . , .. . * ,- . NUMBER ERROR . " _. -* - . . .  . , . ..~ , ,  .,. :.;?i-:.'. . . A / - ,  .. . . - - . :*  .. . - r. ,.-~%.,'. j: A >: 1: 

;-j +<< - .L. , - ,. - 
J . # 

* . -  r- - -  r 1 s y n t a x  e r r o r  9s.. 

LA., . . ' 

wrong t y p e  of o p e r a n d  . . -, - . . 
, I - ' ' 

- 2 - - A .  . 
3 2 3  A - '  -- - 3 .  .* t , ?  no 'TO:  where  o n e  exp.&cted , ' 
4 - , i l l e g a l  - a r r d y  s u b s c r i p t  - - - ~k > I  .-' l ~ - c : k  " - . -  ,;!p +iLs:~2f,.-:., . 
5 'no ) where  o n e  e x p e c t e d  , , l l .  & - .  

'I - ... . . i-."? 
' .  

6 no ' ( I  where  one  e x p e c t e d  ). t ,->:-T r ?  , L : v L : ~ ~ , ,  

7 t no I ,  where  o n e  e x p e c t e d  ., C _ - ,  , -  .., . - ;I:Af: ,5 ,* v 7 -,A 

8 no 1; where  one  e x p e c t e d  - :. . I?  .. ' s - ; :  I -  , : :a.z 
9 .  - . , no WEN I. o r  ! GOT0 where.  one: ~exp ' ec t e~d  _ '. ' :",' ' " - 

r D i .  7 

10 ; no ' GOT0 ' or ! GOSUB ' where  -one e x p e c t e d  L; z .+ 5;:*3 : a 
11 no 'FN1 where  o n e  e x p e c t e d -  . : ,, y -  -, . , , ,  : - , &  ;::A L:7J 

12 . c o n s t a n t  t o o  b i g  ( e i t he r . :> ,  25,s or  ( .Oq)  , -,A? 6,-i 2-; r  :-i 
1 3  e x p r e s s i o n  t o o  complex 

. L -  ( s h o u l d n  ', t o c c u r .  i f  p rogram iips .OR-on , I , n t e r p r e t e l r )  ,.:: 1 .  

s y n t a x  - e r r o r  i n  - e x p r e s s i o n -  -C ., 
- ,  
t . a 0 "' : ,-I , - * - .  

14  . ." - 8 L ; . , I 6  
& - I , I >  , 1 5  too many ! ) ! s  - r l - r  ,.. . ,T - i f  , = A : , : ~ . c . I  

16  i l l e g a l  o p e r a t o r  i n  s t r i n g :  e x p r e s s i o n - ?  ric- 3 :3 ?..=. " : ' 

17 t y p e  mismatch 
1 8  - - + i l l e g a l  - s t a t e m e n t  ty.pe :(CONTI *LIST o r  SELECT - .2 - 
1 9  p rog ram, too  b i g  = - ' - - - - - - , , .: - - >  % ' A  

_ ( s h o u l d n  t - o c c u r  i f  p rogram OK ,on . > n t e r p r e ' t e r  ) - I 

20 ' .a f u n , c t i o n  ,name must .  be. real-  - : , .J --. -- - - ,?5 
22 FOR v a r i a b l e ,  c a n n o t  b e  a n  a r r a y ,  eLement , .  r - -: , , ., ., - 
23 -. wrong number  subscripts - i~ , , 2: Z , S ~ J ~ J  ?is.: 

$ n t e g e r  t o o  b i g  , 
- * 24 . - - 2  , , 7: . - ' a  13 . 

25 ' 4  j n e g a t i v e  n u m b e r - i l l e g a l  . -  . - -  9 :  7 5 1  l?.':. C J  - .  26 c a n n o t  . s e t  ST,TI,-DS o r  -DS$: : ' . . . . r - i t 3 ~ ~ L  :IC.? 
-;i 27 f u n c t i o n  : v a r i a b l e  .must b e  real  .- +): E , . . : - I b  

28 no f u n c t i o n  where,  one  e x p e c t e d  2 . , 3 -  - i c -  
29 no o p e r a t o r  o r  s e p a r a t o r  where  o n e  e x p e c t e d  
30 - . A t y p e  misma-tch in.  r e l - a t i o n a l  e x p r e s s - i o n  > - ?  1,: ;.,. :; - 1  - 

no l i n e  number -where  o n e  e x p e c t e d  . r , >  31 - . , - - < , -  - - . c . 1  - . -.,c: 
32 F no, op,er,and .where one  e x p e c t e d  , -.,- - - ,r:-  - ! , !  J L ' 3 Z  

33 - i l l e g a l  .CS or, CE s t a t e m e n t  - , * el, I-J , ! < -  i, - - - . - 
34 b r a c k e t  m i s s i n g  f rom C,S or ,CE s t a t - e m e n t  : : C  * :?.-!J --.  

35 too ,  many c o n v e r s i o n  va r i abb le s  ( > .  128 1 3: -  : - (2 :. L i A ~ 2 ( , :  

36 _ e r r o r  i n  CS or CE;no , ' o r  ! = > I  ;af.t--@r -,name.,+ : . ' r c u  3.; 

37 error i n  CS o r  CE;no I % '  where  o n e  e y p e c t e d  
3 8 .  j conver ted , -name c l a s h -  i n  CS or: CE - , . 3 -  i --'. ' 
39 - , no FNs alkowed in, t h i s  s t - a t e m e n t  - t y p e  - ; : 3 ,  ;L 

( a n  e d i t  i s  r e q u i r e d  - see s e c t i o n  7 )  . ..- . _ c.> 11 I! Y 3 2 

40 no I = '  where  o n e  e x p e c t e d  
41 d e f a u l t  arrays ,found i n  o v e r l a y  



Appendix D U s e  of ROM ch ips . ;w l . t h  compi l ed  programs ' - ' 

.,.: ,r . ,  -:,.. * .-.:. . : .  ; ;; $ .; . : " .' . . 
, . : , < ; % >  ! . -.. . , , - , 2 - : >: -,;:;. .* ,.. 2 y ., '. . ~ 2 :  :: ! .. .C ... l . ..- :.: . . . . . . . .  , i . . & - * .  

- 0 
T h e r e  are a n  i n c r e a s i n g  number of ROM c h i p s  which c a n  b e  used '  i n  CBM 
mach ines  and  many of t h e s e  p r o v i d e  e x t e n s i o n s  t o  B a s i c . .  DTL-BASIC' h a s  
s p e c i a l  f e a t u r e s  t h a t  a r e  d e s i g n e d  t o  e n q b l e  .sgch? e x t e n s i o n s  t o  be 
c o m p i l e d .  T h e r e  are  t h r e e  main t y p e s  of e x t e n s i o n s  c h a t  are-  u s e d  and  
t h e s e  c a n  a l l  b e  h a n d l e d  by DTL-BASIC : - - . .sl.,- 

C 
..L . - . " -  - 

- wedges; i e .  e x t e n s i o n s  t o  B a s i c  t h a &  , a r e - d e k @ c t e d  by ,a - r o u t i n e  
c a l l e d  f rom t h e  CHRGET r o u t i n e  i n  pagg p e q  and t o  k e e p - . t h e  ROM 
r o u t i n e  s i m p l e  t h e  e x t e n s i o n s  norma+ly  3 s t a e g  w&th- a non 
a l p h a - n u m e r i c  c h a r a c t e r .  When t h e  c o m p i l e r  . d e t e c t s  - such  a 
s t a t e m e n t  it embeds t h e  whole1  s t a t e m e n t  . i n  - t h e  c o m p i l e d  program 

, ~ n d , , a t  .run t iqg , , pags , e s  it i t h r o u g h  - t o -  t h e - i n t e r g r e t - e r ,  .whi.eh;, : p i c k s  
--, . - .  + ., u p , t h e  weclge .$see , s e c t i ~ ~ { 6  ;1) L.,-ROM;routines of t e n  -access - : B a s i c  

- f, v ,a r i ab&es . . a~d  a r r g y s  :and, a s  , ,qgmpi&ed -p rog rams ,  s t o r e  - v a r i i g b l e s .  and  
a r r a y s  t h e ,  , a q a ~ e  Gay., ag kbe r i , n t e g p r e t e g - , t h i s  p r e s e n t s  no .p roblems:  . - .  

.-.. ,,-..Note , t h $ t  !t.heson3,~. ?$i t u a t k o q  $yh@qe -:wedgef;. w i l l  n o t  work , w i t h  t h e  
c o m p i l e r  i s  t h o s e  t h a t  s ta r t  w i t h  a n  -alLphabqti,c.,shLa~racter or  which 
i n c l u d e  a ": " w i t h i n  t h e  s t a t e m e n t  ( t h e  c o m p i l e r  w i l l  t r ea t  t h e  
11 . Il , .  . as  t h e  end  of - t h e  s ta tement) ' . '  -.. 

0 
.. 

. I :,; ; ,,.- - c , :  & ? - # {  , $ T sa;> , , A- s: .- *- :- , - 8' '& '" . %r 3'7s - -  ;*,<- 2*8 - 
,; - .: - c q t r a , ~ k e y w q r d s ;  & h i S  : t e g h a i q q g , i +  $&gy isi.milar.-td 3 wedge - e x c e p t  

t h a t  t6G s t a t e m e n t  s tak ts  w i t h  o n e  of  t h e  unused  t o k e n  c h a r a c t e r s  
( t h i s  e f f e c t i v e l y  p r o d u c e s  e x t r a  keywords 1. When t h e  c o m p i l e r  

, . .degec$s,;a s_patemq,s@-=. t h a t  s t a r . k 8  y i t h 2 + n  , -unysed. . token,  i t  t r e a t s  t h e  .- .. . 
= -,s,tq t,qmgqt ,.,i 9 .,4@e gq&m5 yay +as a :w@dga, <, : T h e  ' . oqly , cdmpli,cat.i-on i n  

, ,;th,ls c?s~,:$;s +th$Q;x% 2 %  pw,gg$mz-.biqc ,:'&i stjed by'. , t h e  ." :.cornpi l e r  t h e  
, -, ::+$ornpifJ@~., ;c&qs , n o t  -knoy whxa8t,&ey;wogd . t o  ; g s sa . c i a t e  k@Ith the - e x t r a  
- ,- d t ,&ens , , , s~  ,hh&$i;i t h , ~  , : l i ; .g t i ;~gb~yI~115-b .e - f  incoyrec.%.: '-fqr t h e  > l i n e s  
. - qqnt?&qiqg  q y , ~ ~ r ? s i o ~ s , ~ T h i , s  ,problem ;Gag :be -o.vercgme -by# . u s i n g  t h e  
,; :di.reo,c ;ca*:nd LIST t o  o b t d a  a. - l $ s t i n g , ; i n . : t h e -  normal. way i n s t e a d  

of instructing t h e  c o m p i l e r  t o  ' p roduce  a e l i s t i n g i  
, . 

- e x t e n d e d  SYS ca l l s ;  - some ROM c h i p s  , Q . s ~  ,'=L$; -ca1kqi f o l l o w e d  \;by 
p a r a m e t e r s .  T h i s  t e c h n i q u e  works on th'e ' i n t e r p r e t e r & '  b e c a u s e  t h e  
r o u t i n e  moves t h e  t e x t  p o i n t e r  p a s t  t h e - p a r a ~ e t e $ s j $ 6  - t h a t  o n c e x i t  
f rom t h e  r o u t i n e  t h e  i n t e r p r e t e r  'sees1 t h e  end  of '  t h e  s t a t e m e n t  
r a t h e r  t h a n  the - !  p a r a m e t e r s .  'gqch .$X?.l; call-st :,$qki;lB ( x-rk w i  t&c: t h e  
c o m p i l e r  b e c a u s e  on ' e n t r y  t o  t h e  ' r o u t i n e  t ~ h e  t e x t  p o i - n t e r  i s  set 

0 
i., . .... to,:po i,n&:,to :$h;e, *{,i:r+ t- ~har,ag t-er ,-fif-t e,r ,the ;rqql,Gin@ qd.dr e s  s . . - .  t 

," . . .- . , *  is : :,$- - /:- - y3il'-:; 6!,,:<j * : * :  Lf - 1  * b ' *  . . ? I  - : .:Oif< z 7 ,  . . 1- 
, :,N?t,e , t h + t ; ~ $ b q  paraameterS li2;f - s h ~ u l d  n q t  .in-ql-u.de , a t n . - " - ( o t h e r  t h a n  

a t  t h e  end  f as : t h e  e,~rnpc$~er -,trveqt$. bas-c3the staceme& 
t e r m i n a t o r .  c - 1 . . -  1 ,  . J 
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r\ The f o l l o w i n g  ROM c h i p s  h a v e  .been u s e d  s u c c e s s f u l l y  w i t h  DTL-BASIC : 
'.- 

. " " ' "  ,' . . . .  .... , .. ' . ,? ; '.. ;; .. .1 .: .; 3. ': . ,'" . . . . . . . . .  .,. i;. : j : \  i::,;.i 1 ::::. . . . . . . .  : . .  . . 
! I -  K r a m  ., < . ,  . ?, L z . .I'  5,r>. p.- , 

....... ;- .. Super Krain-i,+-.!sz: - .!' . .-" ,' '; - .  .... . .......:. . . . . .  . . .  . . . .  . . , . . . . . .  . ... . . . .  .... . . .  .- . - . . . . ' > ; , *i. , . , :  , ; , ! - , , : ; a. : - 
- - .  . . .  . . . . . . . . . .  . . .  
., - - Coniputh i nk d i  Sk," syStsfir .! ' -'.' ?, . . :,: ; .% . . . . . . . . .  : , .! . . . . . . . . . . . . .  . . 3. ... . . .L ... ..; ;. 

i . ~ :  JCL:, ~ ~ ~ i ~ ~ g s  ~ ~ f i , -  . ; ' - : A " '  ........ ;: :- : . .. ,.?. . . . . .  r ,- . , Y i .  . -;...: . %,,j . .; . ... ,+, . .. - .:' i . ..,. ..., . * . .,,'., . . :, r. r:- . 
, - Command-0 . . . .  ? . . .  . . . . . .  . . .  ' . '...- . , i . -  . :<?., - ., A .  

, .  ., , . .  t r . . ,  , 

- Disk-0-Pro 
.. - .  +. . ,-:!;"; ~~~l~~ w.il.gdfi'. ~ p $ >  gygt&, 2 . <; ':. .. .:; . . . . . .  - ".; : ;.;;.'.:<:.: .. ,?. G :. 5 , .r: : .,,, :.,,;:; ..- 

. . . . .  .3. - - -,! (not- .<a ROM b d t  &jeg  .. ";.: ->,.::! '- v , ;  .- .; .*, : ('1 . . .  :,; . ', .:- . i..: , .; ' . <> %..... :*' ' : .:....... 
. . . . . .  ;" ext&nsiolis .- to Basi&;.s&g .+>,,"( .......:... . -  . . ., ..... ;i - ; ... . . . . . . . . .  . . .  ,.. .:.... 1 

.. 
s . .  

. ., .. - .. . . . w. , 5 . . ; - , ,  . :, . : ' - 2 ;  n o t e  be low)  . . ' . . . .  I . .  . ' . .  ,$ , : , iV i . . .  s . . . . . .  .w , .-.: ;. ., .< +- . i ; (..I -: 5;. 
- . . . .  . . . . .  , ,. ..., -'.-? ' ' 3 : . , - ,:: ' . < ..4il' ;;; 5'. ..... ... . . . . . .  . :.. ... . . * , , '  : , " 

i A .. ,s. ..::,:,+: 
Thi  s<;is .:hot a cdf ip leee  .' z i s t  of r'. RON..':: &ips.; &hdf.;%.';wi.~!~..~ GSEk wi efi 

. -., t h e  
compgleg .< i.t i.s simp$y a '  $gst . ' -6f  "s.jme : bg..'th:e,: $fi.j,%ljs tBdf ;-;K&.~& been :,eested 

-: 

so f a r  2 y e t  no : p j - ~ d ~ d t . l h & ~  beenk.;f;o~n~:',n&~~t~''~w~~R. $o$.th,&t .':itG'.$g. very 
.. l i k e l y  . t h a t  Other ;;@rodubt-;an6t ,.:$fi::ie&g'.&b&s l$sk,t:"i ~ ~ . : ~ ~ o & ~  ;'. & X 3 $ 

The  f o ~ ~ o w i ~ g . ; ~ . m o t e ~ ,  a&:  r,&\3;'&vJtintsg6 :''gsee,s.L'Ghcd .i.+i gh : " ‘ . ta<~,~uge," '~ t~e  ... v .,i *':above . . -prpducts ~ & ~ - ~ . ~ D ~ L ~ B A s I G ; ; : L  ,.:. si::.:,i~: , .  ,7:4.- ,*L.,j i:$ .:J y.::;;-:: 71.&:>' $:g'! >,;;:.' 'i: I -.:.-:. 1, li.l;c-.i::.r>, 
... ........... . !... . ... . ... . . . . , . : ; ; , , , ,  j, _. ., - .%. :. '5 -. -a " . :.,-;*.- -: - ........ . . .  .. : ' :-. . - i, :.. - .. . L . 1  . < -, .... >. - . . .  ,. ** :  .:i 4'. ..: ; ., ., < ,,, ,> A, :>.:: .:- 

........ C ,: :> ,.:: : > . ;  .. :\v. . ,.! i:.< . . ' ,,: .. ,< ,:: y .  ;!,:: ? 2. a , ,  <:'" . .  .I 

1. w h i l s t  compi l ed  programs . b c a n  i n c l u d e  Computhink qommands and  c a n  be  
run  f r o n j . : . ~ o m p ~ t ~ ~ i ; n ~  r df ~ : \ i &  :%;kfi& edmp,-i..r&g :,-'2+sel,f $;dad $? ; d 6 l j ,  ~:~>.;b& '& s:=8n :* 

. . .  >.. . ,, , , . " ". .- . ., ,.;, ;., :: . - . .  . . -;!; .j! ,:;,; , ;A 2 ." :- : : . ;. LL 

f rom 
.... ..: ,' . .<- Commodore ' . d r i  v e g ,  . j . :  . ,. . . . . .  -- . . . . . . . . . . . . . . .  ,r. r ... . -., +! . . . . . . . .  - r .. . "j 

,. .., , ' ( . . "  . .. .>., . . .  ., /; , . ,.; .$ .$; 2 .Z! ,; : - : i , g , y  ;.;; ,,, ,.; <;$'+$ j -5 ::,..?=.. Z.,.!!, z.. .: : <.,<? , ; * >  ,.":!,.:;.,;-...' '- 
2.-  .. 

. . 
2 ; The 'only .:known :' I;iro:bz,& t h & t  :',f,.&p b@eul;.'$wfies,, u&i"i"fi.$ ?.:.."@,$$ " . ~ ~ & ; ' r  i".B&,i ness 
ROM w i . t h '  . dompi$?led pJog lafCs",ct& tk.e ; mdl~(:'~&'"~i&f :r:f'&&&Jre oi 
t h e  pRI NT':;&T "st-t{emene. + h c s  : $eaaure;i?&G1g&3$ geger&'p ;:!$RzNT i:.‘&,T'.':.q ,&4tichent s 
t o  :be  cascaded :by th-e d.se lof .;tt : h ~ .  to$.gep;'dratb;',iiehe e ~ ! ~ . i ~ & ~ ~ i ~ ~ a P P ; ~ ; ~ l ~ ; ~ e ~ d s  

. . 
The p rob lem ocb,u r g  ....beea,age thg ,  comp$let .?wi-;zl: .i.tr$=:$ t & & ; P i ~ ~  : II,.$~&: z<'@fi:$ end 
of t h e  st-teflent ( , the  :;ef f .ece l - ,G,  1 ;  'be:'t;:o :'.c;i.gse {;,,a,. ,Lg$$e&.$.. ;!&$2dr ,'-Gf i:tii.lng' :' tfi,e .,; &ff;; '. &-i-.nk?g,L; 2' -  '. 

r u n  
t i m e  ) ;. t h e  ...problefi. .ca*.':be: . .a~b2ded. 'by . . .  ro~:t in 

. - , .  <. * - <  ;,.* A>,,,. . :. .... .. . .  . . . . .  . . . .  ....... L-.. ::s : g. ,-- 1 -: $> ' . .  . . . . . .  ...... - :. . . . . .  f u l l ,  eg .  .-, #-, ,:. L : p  * z.,. w ., # j -. .,.% 2 i.:; k: i .,/. -.< :,. %. - , : , 
. , ,... . . . . .  , , . j., - '. 41.0 p,R.IcNT: '(X$g.).S$: (%4-*x,XyS$r:'; -..':.;- ~ ~ ~ ~ , ' ~ . , * ~ :  . ,, :. .- .! !. ,.,> ::,,2 g. ',. ?,:,-;: f! .+< ,, ,, ::f c, ..&- 

.. ... ..; . . . . . . . . . . :  -: rt .tg ;, ... -.t :: 4 . .  ::.. u ..-r . 3 : .  -,j.., . c ,  ,;;!,,;!.. ,,:.. ;, . . . .  :: - . . . .  . .< ., - " _"* '  . . 
-$ '7 :li i,. . . . . . . . . . . . . . . .  .-: . ' I  .:'. d . .....: .: .. ...., .'. , .:; ..: .k.. ..::.:, . . .. . . . .  1 ! ~ b ~ ~ , J d  bQ';Lwfi8t@.&~ 2 > t:;-- ', y-: ' . ..* -. . . . . . .  

...&.. 

,.. ,d.u ;. ,*.> - :. 2 3 ;;. .5> . ,;,t; , ;:, ,;. ,:.:.3-; . :.< ~ 

. , ,* ;' , . ".." .... 0 . : ~ 3 ! ? ; 5 : , 5 ~ .  . f];' .A .. >? , " :"::>,sp...?.' . . .  - . ,  , L  < ." " . .  . . ?  ,,., ;,, > =, .,; ;:. .... :i,, 52 :,,.:: ;:; ;,.. .. , .? " 

. . .  ,,: ; %,?, .,:+ :., $>, -< . . . . . . .  ; 2 . . . . . .  41;0 PRI:NT ( . ) $ . . " , . : ( , , . .  c.. ".,.. . .  ;*, . I . . .  3 - .) , .: ... i ,  . . . #  .is'.-. . 
i .. . .... ; , : +  ; .  . . .  : .  . .  - t  ."  ".'.1. ...: -.-- . . . . . .  .,: ,::,*::,,> . 2 p  : i ,..., ..... .93 , ' . ?  ", , .' .I - , O-:. : i  *;,;? ,:;i " ,i :,: .;: , 
I .. ", 

3 • ~ 1 1  comman'd:4@ ; ~ i . ~ k  -0;p eo,.;Gr; I 0 9.f&'fi3i;.';'gt:item'&$~& ~ 6 . 2 ~  <;,.;w~&~~c:'.jC~$~i 1 ed I 
ji w i t h  t h e  e x c e p t i o n  of  MERGE a n d ' .  MERGE (which e x p e c t  Basic . : s o u r c e  to  rner,'qe and ~ . w h i ~ h " L t & e f i ~ $ ~ ~ f @ : g e ~ - . ~ c & ~ f ~ ~ : ~ ' ~ d  ~EY; ~a-;co'~$i~~~e~,,@r.~gr~~m~ft. .+:Aps.o thh.e 

, C V  . ,:. D.9 . :DS $ &&tu~es @f f l i  s ~ 2 ~  -p.io w'$$,l .'-!RR6e. war k. .i,,f~ ..>........ .+ a .:.- 
I . -  . . : - .  ' 

* k,k; . . ;, .: ?i; .. -.:' 
3 

I !  4 .  B e f o r e  running '  t h e  c o m p i l e r  t h e n  i f  e i t h e r  Command-0 O r  Disk-0-Pro 
I / i s  e n a b l e d  t h e n  p e r f o r m  a n  OUT s t a t e m e n t  f rom t h e  keyboa rd  t o  d i s a b l e  
1 j t h e  enhanced  s c r e e n  e d i t o r .  T h i s  i s  b e c a u s e  t h e  enhariced s c r e e n  e d i t o r  
I , d o e s  n o t  a l l o w  LOAD o r  DLOAD s t a t e m e n t s  t o  b e  obeyed' .  
1 I 
1 i 5. The MPS s y s t e m  u s e s  some '  a s s e m b l e r  r o u t i n e s  l o a d e d  t o  RAM t o  
1 1  implement  t h e  BOPEN a n d  BCLOSE f u n c t i o n s .  These-  e x t e n s i o n s  c a u s e  a 
I !  prob lem b e c a u s e  t h e y  are n o t  implemented  as t r u e  e x t r a  keywords and  
I 
j ! c o n s i s t  of t h e  l e t t e r  B f o l l o w e d  by a '  keyword. A s  e x p l a i n e d  p r e v i o u s l y  
I : 
i t h e  c o m p i l e r  d o e s .  n o t  r e c o g n i s e  e x t e n s i o n s  s t a r t i n g  w i t h  a n  a l p h a b e t i c  
I ( 
! i c - h a r a c t e r .  T h i s  p rob lem c a n  b e  overcome by a l t e r i n g  t h e  f o u t i n e s  i n  
,n f i l e  MPSl t o  l o o k  f o r  a % i n s t e a d  of a B. T h i s  is a c h i e v e d  'by a l t e r i n g  -. 

, . 
I l o c a t i o n  $058F f rom $42 . t o  $25 and  .by u s i n g  %OPEN and.  %CLOSE, i n  

i '  
' :  compi l ed  p roq rams  . 
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