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INTRODUCTION

Advan BASIC has  many fea tures  no t  ava i lab le  in  ATARI  BASIC and because
Advan is  a  compi le r ,  your  p rograms w i l l  norna l l y  run  fas te r .  To  ge t  the
most  ou t  o f  Advan BASIC you need to  read the  tu to r ia l  sec t ion  o f  th is
manua l .  There  is  a lso  a  re fe rence sec t ion  tha t  descr ibes  each command and
bu i l t - in  func t ion .

Main  Features

1 .  A l t h o u g h  A d v a n  B A S I C  i s  a  c o m p i l e r ,  i L  h a s  m a n y  o f  t h e  u s e r  f r i e n d l y
f e a t u r e s  o f  a n  i n t e r p r e t e r .

a )  Y o u  e n t e r  p r o g r a m s  u s i n g  t h e  B A S I C ,  n o t  a n  e d i t o r .

b )  P r o g r a m  l i n e s  a r e  c h e c k e d  f o r  s y n t a x  e r r o r s  a s  y o u  e n t e r  t h e m ;  a n y
e r r o r s  d e t e c t e d  a r e  i m m e d i a t e l y  d i s p l a y e d .  '

c )  I n  m o s t  c a s e s ,  e r r o r  m e s s a g e s  a r e  g i v e n ,  r a t h e r  t h a n  e r r o r  n u m b e r s .

d )  I n  m o s t  c a s e s ,  A d v a n  s h o w s  t h e  l i n e  a n d  p o s i t i o n  i n  t h e  l i n e  w h e r e
t h e  e r r o r  o c c u r r e d .

e )  S e v e r a l  d i s k  c o m m a n d s  a r e  b u i l t - i n .  Y o u  c a n  g e t  a  d i r e c t o r y ,  o r  k i l l ,
l o c k ,  u n l o c k ,  a n d  r e n a m e  a  f i l e  w i t h o u t  l e a v i n g  t h e  B A S I C  o r  e f f e c t i n g  t h e
p r o g r a m  i n  m e m o r y .

2 .  A d v a n  B A S I C  s u p p o r t s  i n t e g e r ,  r e a l ,  a n d  s t r i n g  v a r i a b l e s .
a )  V a r i a b l e  n a m e s  m a y  b e  a n y  l e n g t h .

b )  S t r i n g s  d o n t t  n e e d  t o  b e  d i m e n s i o n e d .

c )  S t r i n g  a r r a y s ,  a s  w e l l  a s  i n t e g e r  a n d  r e a l  a r r a y s ,  a r e  a v a i l a b l e  ( u p
t o  6 4  d i n e n s i o n s ) .

d )  R e a l  a n d  i n t e g e r  n u m b e r s  m a y  b e  m i x e d  i n  e x p r e s s i o n s .

e )  T h e  a b i l i t y  t o  u s e  i n t e g e r s  i s  e s p e c i a l l y  i m p o r t a n t  s i n c e  t h e y  t a k e
u p  o n l y  1 / 3  a s  m u c h  s p a c e ,  a n d  c a l c u l a t i o n s  a r e  a t  l e a s t  3  t i m e s  f a s t e r
t h a n  L h o s e  w i t h  r e a l  v a r i a b l e s  a n d  r e a l  n u m b e r s .

3 .  R E P E A T - U N T I L ,  W H I L E - W E N D ,  C A S E ,  I F - T H E N - E L S E ,  a n d  m u l t i - l i n e  I F
c o m m a n d s  a r e  a v a i l a b l e .  A l s o ,  p r o g r a m  l i n e s  c a n  b e  i n d e n t e d .  T h e s e
commands make i t  eas ie r  to  p rogram,  and a l1ow many o f  the  techn iques  used
i n  s t r u c t u r e d  p r o g r a m m i n g .

4 .  T h e r e  a r e  s p e c i a l  c o m m a n d s  f o r  p l a y e r - m i s s i l e s .
a )  Y o u  c a n  d e f i n e  a  f i g u r e  a n d  i n s e r t  t h e  f i g u r e  i n t o  a  p l a y e r  o r

m i s s i l e .

b )  Y o u  c a n  s e t  u p  t h e  p r o g r a m  t o  a u L o m a t i c a l l y  m o v e  a  p l a y e r
h o r i z o n t a l l y  o r  v e r t i c a l l y  a t  s p e c i f i e d  r a t e s .  O n c e  s L a r t e d ,  t h e i r
p o s i t i o n s  w i l l  b e  c h a n g e d  a u t o m a t i c a l l y  d u r i n g  t h e  v e r t i c a l  b l a n k
i n t e r r u p t ,  s o  t h a t  t h e  p r o g r a m  c a n  d o  o t h e r  t h i n g s  d u r i n g  t h e i r  m o v e m e n t .

c )  Y o u  c a n  s e t  u p  t h e  s y s t e m  t o  a u t o m a L i c a l l y  c h a n g e  a  d i s p l a y e d  f i g u r e
as  we l l  as  au tomat ica l l y  move i t .  Th is  a l lows p layer -miss i le  an imat ion
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wi thout  the  need fo r  mach ine  language code.

5 .  Advan BASIC uses  th ree  connands to  take  advantage o f  the  ATARI  sound
capab i l i t y .  One o f  then le ts  you se t  up  a  tune or  a  sequence o f  sounds
which  the  sys tem p lays  au tomat ica l l y  ( the  progran can do  o ther  th ings
whi le  the  sound is  be ing  genera ted) .  You can even spec i fy  whether  the
sound w i l l  be  repeated  cont inuous ly ,  p layed once,  o r  p layed a  g iven nunber
o f  t i m e s .

6 .  There  are  two conmands wh ich  use  the  ATARI  d isp lay  l i s t  in te r rup t
capab i l i t y .  One le ts  you inser t  o r  remove a  d isp lay  l i s t  in te r rup t .  The
other  le ts  you change what  i s  done a t  the  in te r rup t .

7 .  Func t ions  and named subrout ines  are  ava i lab le .  F rom ze to  to  four
a r g u m e n t s  m a y  b e  u s e d .

8 .  An assembler  i s  bu i l t  in to  Advan BASIC
a)  Mnemonics  can be  used fo r  6502 comnands.

b)  You can use l ine  numbers  to  spec i fy  the  des t ina t ions  o f  jumps and
b r a n c h e s .

c )  Y o u  c a n  d i r e c t l y  a c c e s s  a n d  u s e  B A S I C  v a r i a b l e s  i n
l a n g u a g e  c o d e .

d)  The assembly  language code can be  inser ted  in to  a  BASIC
do not  have to  wor ry  about  where  to  p lace  the  mach ine  language

9 .  T h e r e  a r e  s e v e r a l  u t i l i t y  p r o g r a m s  o n  t h e  M a s t e r  d i s k s :
a )  P r o g r a m s  t o  c o p y  f i l e s  o r  d i s k s  a n d  t o  f o r m a t  d i s k s .

the assembl-y

p rog ram.  You
c o d e .

b)  A  program wh ich  a l lows 64K o f  the  l30XE computer ts  memory  to  be  used
a s  a  R A M  d i s k .

c )  A  program to  check  i f  a  var iab le  has  been used on ly  once.  Th is  . i s
u s e f u l  i n  c a t . c h i n g  m i s s p e l l e d  v a r i a b l e s .

d )  A  c h e c k s u m  p r o g r a m  w h i c h  i s  u s e f u l  i f  y o u  a r e  s e n d i n g  p r o g r a m
l i s t i n g s  t o  f r i e n d s ,  n e w s l e t t e r s ,  o r  m a g a z i n e s .

1 0 .  S e v e r a l  o p t i - o n a l  p a c k a g e s  a r e  a v a i l a b l e :
a )  A  g r o u p  o f  u t i l i t y  p r o g r a m s ,  i n c l u d i n g  r e n u m b e r ,  c r o s s  r e f e r e n c e ,  a n d

a  p r o g r a m  t o  p r o d u c e  s p e c i a l  e x e c u t e  o n l y  s y s t e m  d i s k s .  Y o u  c a n  c o m p i l e
one or  more  programs to  one o f  these sys tem d isks  and then run  the  program
wi thouE load ing  Advan BASIC.  Th is  means you can g ive  or  se l l  p rograms to
p e o p l e  w h o  d o n t t  h a v e  A d v a n  B A S I C .

b )  A  s c r e e n  d e s i g n  p r o g r a m  t h a t  l e t s  y o u  d e s j . g n  a  d i s p l a y  w h i c h  u s e s
s e v e r a l  d i f f e r e n t  g r a p h i c s  m o d e s ,  a n d  e v e n  a l l o w s  y o u  t o  d e s i g n  a l t e r n a t e
c h a r a c t e r  s e t s .  W h a t t s  m o r e ,  t h e r e  a r e  s p e c i a l  n a m e d  s u b r o u t i n e s  o n  t h i s
d isk  wh ich  you can append to  your  p rogram.  They  g ive  you comnands fo r
h o r i z o n t a l  a n d  v e r t i c a l  f i n e  s c r o l l i n g  a n d  a  s p e c i a l  p l o t  c o m n a n d  f o r
p l o t t i n g  d a t a  t o  t h e s e  c u s t o m  d i s p l a y s .
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I .  GETTING STARTED

Prepara t ion

You w i l l  f ind  two Master  d isks  fo r  Advan BASIC in  the  center  o f  the  manua l .
You shou ld  pu t  one away in  a  sa fe  p lace ;  i t t s  your  back  up  d isk .  You w i l l
use  the  o ther  one to  b r ing  up  Advan BASIC.  Make sure  tha t  the  wr i te
pro tec t  tabs  are  in  p lace  on  the  Master  d isks  so  tha t  they  cant t  be  erased
acc identa l l y .

Before  inser t ing  the  Master  d isk  the  computer  shou ld  be  o f f  and the  d isk
dr ive  on .  A lso  the  d isk  d r ive  busy  l igh t  shou ld  be  o f f .  InserL  the  Advan
Master  d isk  and then tu rn  on  the  computer .  A f te r  about  35  seconds you w i l l
see  the  message

Advan BASIC
(C)Copyr igh t  1985 h l i l l i anr  Graz iano
A l l  R i g h t s  R e s e r v e d
R e a d v

A d v a n  B A S I C  i s  n o w  w a i t i n g  f o r  y o u  t o  e n t e r  a  p r o g r a m .  T y p e  i n  t h e
fo l low ing  l ines :

1O PRINT ' 'HELLO' '
20  END

0f  course  you w i l l  need to  p ress  the  RETURN key  a t  the  end o f  each 1 ine .
You can use the  s tandard  ATARI  ed i to r  keys  to  cor rec t  e r ro rs  (see the
manua l  tha t  came wi th  your  computer  fo r  a  descr ip t ion  o f  how these keys
w o r k ) .  T o  m a k e  s u r e  e v e r y t h i n g  h a s  b e e n  e n t e r e d  c o r r e c t l y ,  t y p e  L I S T  o r  L
(no t  L . )  and then the  RETURN key .  Th is  comnand l i s ts  your  p rogram and then
p r i n t s  R e a d y .  N o w ' t y p e  R U N .  B e c a u s e  A d v a n  i s  a  c o m p i l e d  B A S I C ,  t h e  R U N
command ac tua l l y  does  four  th ings :

l .  I t  c o m p i l e s  y o u r  p r o g r a m .

2 .  I f  y o u  h a v e  a n  X L  o r  X E  c o m p u t e r ,  i t
i n t o  h i g h  m e m o r y .  T h i s  i n c r e a s e s  t h e
p r o g r a n .

3 .  I t  e x e c u t e s  t h e  c o m p i l e d  c o d e .

moves  abou t  14  K  by tes  o f  t he  BASIC
amounL of  memorv avai lab le to  the

4 .  I t  r e t u r n s  t h e  B A S I C  t o  i t s  n o r m a l  l o c a t i o n .

I f  y o u  d o  n o t  h a v e  a n  X L  o r  X E  c o m p u t e r ,  A d v a n  w i l l  s k i p  s t e p s  2  a n d  4 .

You w i l l  no t ice  a  b lank ing  o f  the  screen a t  the  s ta r t  and,  i f  you  have an  XL
or  XE,  a t  the  end o f  t .he  RUN.  B lank ing  the  screen increases  execut ion
s p e e d ,  r e d u c i n g  c o m p i l e  t i m e  b y  a b o u t  3 0 % .  A d v a n  B A S I C  h a s  s p e c i a l
c o m m a n d s  t o  b l a n k  a n d  r e s t o r e  s c r e e n  d i s p l a y .  Y o u  c a n  u s e  t h e m  t o  s p e e d  u p
t h e  e x e c u t i o n  o f  y o u r  p r o g r a m  ( s e e  C h . 7 ) .  A t  t h e  c o m p l e t i o n  o f  R [ J N ,  y o i l
s h o u l d  s e e  o n  t h e  s c r e e n :

HELLO
R e a d v
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Enter ing Proprams

Here is  a  l is t  o f  facts  to  keep in  mind when enter ing prograns:

l .  L ine  numbers  mus t  no t  exceed  32767 .

2.  S ince long names are used in  Advan BASIC,  Iou must  use spaces between
key words and variable names. For example, 10 FORT=I TO 3 rr i1l give a
syntax error .  There must  be a space between the FOR and T.  Nornal ly  i f  you
use more than the number of  spaces needed,  the system wi l l  de lete the ext ra
spaces.  Of  course spaces in  s t r ing express ions ( ins ide quotes)  are not
af fected.  A lso,  spaces at  the s tar t  o f  a  l ine are reta ined.  This  a l lows you
to indent  programs for  readabi l i ty .

3 .  Mul t ip le  s tatements can be entered on a l ine;  the co lon synbol  is  used
to  separa te  sLa temen t . s :

10  A=B:  PRINT A

4.  A f te r  you  en ter  a  l ine  the  compi le r  w i l l  check  the  l ine  fo r  syn tax
er rors .  I f  i t  f inds  an  er ro r  i t  w i l l  p r in t  ou t  an  er ro r  messaS,e  and then
pr in t  ou t  the  l ine  up  to  the  po in t  where  i t  iden t i f ied  the  er ro r .  In  many
cases  th is  w i l l  he lp  loca te  the  mis take .  I f  the  l ine  is  long  you might
ac tua l l y  have typed a  few charac ters  o f  the  nex t  l ine  be fore  the  er ro r  i s
de tec ted .  The sys tem wi l l  nake a  shor t  buzz ing  sound to  a le r t  you  tha t  an
er ror  has  occur red .  When i t  d isp lays  the  er ro r  message i t  w i l l  overwr i te
a n y  c h a r a c t e r s  y o u  h a v e  t y p e d .  N o r m a l l y  y o u f 1 1  n o t  l o s e  m o r e  t h a n  a  f e w
c h a r a c t e r s .  A p p e n d i x  C  h a s  a  l i s t  o f  t h e  e r r o r  n e s s a g e s .

5 .  I f  you  want  to  s top  what  the  sys tem is  do ing ,  p ress  the  BREAK key .  For
example ,  i f  a  p rogran ge ts  in to  an  in f in i te  loop,  p ress  the  BREAK key  to
re tu rn  to  the  BASIC.  You can a lso  use  the  BREAK key  to  s top  a  f . i s t ing  or  a
compi le .  Note  tha t  the  BREAK key  w i l l  no t  s top  a  d isk  save or  load .  i

6 .  L ike  the  ATARI  BASIC,  Advan BASIC uses  CONTROL I  to  s top  and res tar t
the  d isp lay .  Press  the  CONTROL key  together  w i th  Lhe 1(one)  key  to  ha l t  the
d isp lay .  Press  the  two keys  a  second t fune to  res ta r t  the  d isp lay .  Be sure
to  p ress  the  CONTR0L key  and then the  I  key .  The I  key  shou ld  be  re leased
before  the  CONTROL key .

7  .  As  ment ioned above,  you can use the  ATARI  ed i t  keys  to  cor rec t  o r
mod i fy  p rogram l ines .  And jus t  l i ke  ATARI  BASIC,  a f te r  you  have cor rec ted
a program l ine  you nus t  move the  cursor  on to  the  l ine  and then press  the
RETURN key .

8 .  D o  n o t  f o r g e t  t o  t y p e  N E W  b e f o r e  e n t e r i n g  a  p r o g r a m .

9 .  I , IARNING:  Do no t  use  the  RESET key ,  o r  you  w i l l  lose  your  p rogram and
have to  re load the  BASIC

Disk Commands

Before  you can use a  d isk  you nus t  fo rmat  i t .  You can use ATARI  DOS 2 .0  to
fo rmat  d isks ,  bu t  i t  i s  usua l ly  eas ie r  to  use  the  Advan fo rmat  p rogram.  Of
course  you w i l l  need a  b lank  d isk  o r  a  d isk  whose da ta  you donf t  rdant  to
save.  Wi th  the  Master  d isk  s t i l l  i n  d r ive  l ,  t ype  EXEC FORMAT.COD.  Th is
wi l l  load  the  fo rmat  p rogran in to  the  conputer .  h lhen the  program is  ready
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to  fg rmat ,  i t  w i l l  g ive  the  fo l low ing  message:

I n s e r t  t h e  d i s k  t o  b e  f o r m a t t e d
and then en ter  the  dr ive  nunber .

A f te r  th is  message appears  remove the  Master  d isk  and inser t  the  d isk  to
be fo rmat ted  in to  d r ive  1 .  Nex t  type  1 ,  bu t  donr t  p ress  RETURN.  You w i l l
see  the  fo l low ing  message:

Type Y to  fo rmat  d r ive  I  d isk
T y p e  N  t o  a b o r t

Th is  g ives  you a  las t  chance to  nake sure  you have the  r igh t  d isk  in  the
dr ive .  Type Y w i thout  p ress ing  RETURN.  The fo rmat t ing  w i l l  take  about  3O
seconds and t ten  you w i l l  be  asked i f  you  want  to  fo rmat  another  d isk .Type '
N w i thout  p ress ing  RETURN.  The sys tem shou ld  respond w i th_Ready.  - I f  you
have a  mul l ip le  d isk  d r ive  sys tem you can leave t t re  Master  D isk  in  d r ive  1
and inser t  the  d isk  to  be  fo rmat ted  in  d r ive  2 .  Then type 2  and the  d isk
w i l l  b e  f o r m a t t e d .

Advan BASIC has  severa l  commands to  cont fo l  the  t rans fer  o f  p rograms to
and f rom d isks .  The th ree  main  ones  are  LOAD,  SAVE,  and DIR.  DIR is  used
to  l i s t  the  names o f  the  f i les  on  a  d isk .  I t  i s  a  bu i l t - in  conmand,  so  you
can use i t  w i thout  harming any  program you nay  have in  the  conputer .  To
check  the  d isk  you jus t  fo rna t ted ,  type  DIR.  I f  you  have a  mul t ip le  d r ive
s y s t e m ,  t l p e  D I R  D 2 : .  D o n f t  f o r g e t  t h e  R E T U R N  k e y .  Y o u  s h o u l d  g e t  t h e
m e s s a g e :

7 0 7  F r e e  S e c t o r s

Now le t rs  do a sample progran so you can see how to save and load.  You wi l l
have to enter a n-etr progran. because the EXEC FORMAT.COD comnand erased
your  former program. F i rs t  type NBW. Then type in  the fo l lowing:

10 REM TEST PROGRAM
20 SUM=0
30 SUM1=0
4A FOR T=1 TO 10
50 SUM=SUM+1
60 FOR Y=l T0 1000
7O SUM1=SUMl+1
80 NEXT Y
90 NEXT T
lOO PRINT SUM,SUMI
l T O  E N D

L i s t  t h e  p r o g r a m  t o  m a k e  s u r e  y o u  e n t e r e d  i t  c o r r e c t l y .  C o r r e c t  a n y  e r r o r s
and type RUN.  Whi le  ATARI  BASIC executes  th is  p rogram in  about  56  seconds,
Advan BASIC takes  less  than l6  seconds.  I f  you  had used in tegers ,  i t  wou ld
t a k e  o n l y  6  s e c o n d s .  I r 1 1  d i s c u s s  i n t e g e r s  i n  t h ' e  n e x t  c h a p t e r .  T h e
program shou ld  p r in t  10  10000 fo l lowed by  Ready.

To save the  program on your  d isk ,  t lpe  SAVE TEST.BAS i f  the  fo rmat ted  d isk
is  in  d r ive  l .  Type SAVE D2:TEST.BAS i f  the  fo rmat ted  d isk  i s  in  d r ive  2 .
The screen w i l l  be  b lanked to  max imize  the  speed o f  the  t rans fer .  A f te r  a
few seconds the  d isp lay  w i l l  re tu rn  and the  sys ten  w i l l  p r in t  Ready.  To
c h e c k  t h e  d i s k ,  t y p e  D I R  ( o r  D I R  D 2 :  i f  t h e  d i s k  i s  i n  d r i v e  2 ) .  Y o u  s h o u l d
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g e t :

TEST .BAS 2
705 Free Sectors
R e a d y

The 2  a f te r  TEST.BAS te l1s  you tha t  the  progran is  occupy ing  on ly  2  sec tors
on the  d isk .  Ne i ther  SAVE nor  DIR a f fec ts  the  program in  nemory .  To
ver i fy  th is ,  t ype  L  o r  L IST.  You shou ld  f ind  the  program unchanged.

Now type LOAD TEST.BAS (or  LOAD D2:TEST.BAS i f  us ing  dr ive  2) .  The LOAD
command f i rs t  e rases  any  progran in  memory  and then br ings  in  the  program
whose name is  spec i f ied .  In  th is  case i t  w i l l  load  TEST.BAS.  The load w i l l
take  a  few seconds and the  screen w i l l  be  b lanked to  min imize  load t ime.
Af te r  the  load is  comple ted ,  the  d isp lay  i s  res to red  and Ready appears  on
t h e  s c r e e n .

L IST the  program aga in  to  make sure  i t  has  been toaded cor rec t ly .  You can
now make changes in  the  program and Lhen save i t ' us ing  the  same name or  a
new one.  I f  you  use the  sane name the  prev ious  f i le  w i l l  be  erased

r f  y o u  j u s t  w a n t  t o  R U N  t h e  p r o g r a m  y o u  d o n r t  n e e d  t o  l o a d  i t .  T y p e
RUN TEST.BAS (or  RUN D2:TEST.BAS i f  us ing  dr ive  2) .  Th is  w i l l -  e rase  any
program in  memoryr  load  the  spec i f ied  program,  compi le  i t ,  and  execute  i t .
A f te r  a  few seconds i t  shou ld  aga in  p r in t  10  10000 fo l lowed by  Ready.
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2. VARIABLE TYPES

T h e  A d v a n t a g e s  o f  I n t e g e r s

Advan BASIC can s to re  numbers  in  e i ther  in teger  o r  rea l  ( f loa t ing  po in t )
f o r m .  I n t e g e r s  h a v e  n o  f r a c t i o n a l  p a r t ,  a n d  t h e i r  v a l u e s  r a n g e  f r o n  a
max imum of  32767 to  a  min imum of  -32768.  Rea l  numbers  vary  f rom 10^99 to
- 1 0 ^ 9 9 ;  9  o r  l 0  s i g n i f i c a n t  d i g i t s  w i l l  b e  k e p t ,  d e p e n d i n g  o n  t h e  n u m b e r .

S p e e d  a n d  s p a c e  a r e  t h e  r e a s o n s  t o  u s e  i n t e g e r s .  C a l c u l a t i o n s  u s i n g
i n t e g e r s  a r e  a b o u t  3  t i m e s  f a s t e r  t h a n  t h o s e  u s i n g  r e a l  n u m b e r s .  A l s o  e a c h
i n t e g e r  u s e s  t w o  m e m o r y  b y t e s ,  w h i l e  a  r e a l  n u m b e r  n e e d s  6  b y t e s .  S o  i f  y o u
have a  b ig  p rogram and want  i t  to  f i t  in to  the  eomputer  and run  as  fas t  as
p o s s i b l e  ( a n d  w h o  d o e s n r t ) ,  y o u  s h o u l d  u s e  i n t e g e r s  w h e r e v e r  y o u  c a n .

i :

N a m e s  o f  r e a l  a n d  i n t e g e r  v a r i a b l e s  c a n
d e s i r e .  0 n 1 y  c a p i L a l  l e t t e r s ,  n u m b e r s ,
t h e  n a m e .  I n t e g e r  v a r i a b l e s  m u s t  e n d
e x a m p l e s  o f  v a l i d  n a m e s :

be  as  many charac ters  long as  you
and dec ima l  po in ts  may be  used in
wi th  a  Z  symbol .  Here  are  some

I n t e g e r  V a r i a b l e s

A Z
B E T A .  A L P H A Z
B E T A . A L P H A l Z
c r 2 3 7 "
BETAl  .  GAMMAZ

I n t e g e r  C o n s t a n t s

r7"
-53277"
o7"
3 t 7  6 s Z

R e a l  V a r i a b l e s

A
B E T A .  A L P H A
BETA .  ALPHA 1
c L 2 3
BETAl  .  GAMMA

R e a l  C o n s t a n t s

r . 3 2
5
- l  7 8 8
5 . 2 7 E ' - 3

Unl ike  some BASICs,  a l l  the  charac ters  in  Advan BASIC var iab le  names are
s ign i f i can t .  Thus ,  BETA.ALPHAI  i s  no t  the  same var iab le  as  BETA.ALPHA or
a s  B E T A . A L P H A l % .  N u m e r i c a l  c o n s t a n t s  a r e  s e t  t o  i n t e g e r  f o r m  i f  t h e y  e n d
i n  a  %  s i g n  a n d  t o  r e a l  f o r m  i f  t h e y  d o  n o t :

I n  A d v a n  B A S I C  y o u  c a n  u s e  a l l  L h e  s t a n d a r d  a r i t h m e t i c  o p e r a t o r s  ( * ,  - ,  * ,
/ ,  ^ )  w i t h  e i t h e r  i n t e g e r  o r  r e a l  v a r i a b l e s .  f n  t h e  i n t e g e r  r n o d e  t h e  d i v i d e
o p e r a t o r  ( / )  d i s c a r d s  t h e  r e m a i n d e r  ( i t  d o e s  n o t  r o u n d ) .  T h u s  9 % / 5 7 "  w I l I
y i e l d  o n e .  F o r  i n t . e g e r  v a r i a b l e s  t . h e r e  i s  a l s o  a  M O D  o p e r a t o r .  9 Z  M O D  5 Z
w i l l  d i v i d e  9  b y  5  a n d  r e t u r n  t h e  r e m a i n d e r  ( i n  t h i s  c a s e , 4 ) .

Y o u  c a n  m i x  i n t e g e r  v a r i a b l e s  a n d  c o n s t a n t s  w i t h  r e a l  v a r i a b l e s  a n d
c o n s t a n t s  w i t h o u t  c a u s i n g  a n y  e r r o r s ,  b u t  y o u  w i l l  r e d u c e  e x e c u t i o n  s p e e d .
I f  a  c o m p u t a t i o n  m u s t  b e  p e r f o r m e d  i n v o l v i n g  a  r e a l  n u n b e r  a n d  a n  i n t e g e r ,
t h e  i n t e g e r  i s  c o n v e r t e d  t o  a  r e a l  n u m b e r  b e f o r e  t h e  c a l c u l a t i o n  i s
c a r r i e d  o u t .

I f  a n  i n t e g e r  v a r i a b l e  i s  s e t  e q u a l  t o  a  r e a l  n u m b e r ,  t h e  r e a l  n u m b e r  i s
f i r s t  r o u n d e d  a n d  t h e n  c o n v e r t e d  t o  a n  i n t e g e r .  F o r  e x a m p l e  i n  A % = 5 . 7 ,  A Z
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wi l l  be set  equal  to  6.  In  A%=B+22,  suppose B equals  9.8.  F i rs t ,  the 27 is
conve r ted  to  a  rea l  number  and  then  added  to  9 .8 .  Th i s  g i ves  11 .8 .  Then
11.8 is  rounded to 12 and A7" is  set  equal  to  12.  Note the d i f ference
between th is  and the d iv ide command.  There the renainder  was d iscarded;
he re  the  answer  i s  rounded .

A p p e n d i x  B  i s  a  l i s t  o f  w o r d s  r e s e r v e d  b y  A d v a n  B A S I C .  I f  y o u  u s e  a
r e s e r v e d  w o r d  f o r  a  v a r i a b l e  n a m e ,  y o u  w i l l  g e t  a  s y n t a x  e r r o r .  A l s o ,
u n l e s s  y o u  a r e  d e f i n i n g  a  f u n c t i o n  r o u t i n e ,  r e a l  a n d  i n t e g e r  v a r i a b l e  n a m e s
m u s t  n o t  s t a r t  r d i L h  F N .

S  t r  i n R s

Advan BASIC hand les  s t r ings  qu i te  d i f fe renL ly  f rom ATARI  BASIC.  In  ATARI
the  length  o f  each s t r ing  must  be  g iven in  a  d imens ion  s ta tement  and there
a r e  n o  s t r i n g  a r r a y s .  T h i s  m a k e s  s t r i n g s  h a r d e r  t o  u s e .  I n  A d v a n  B A S I C ,
h o w e v e r ,  y o u  d o  n o t  n e e d  t o  s p e c i f y  t h e  l e n g t h  o f  s t r i n g s ,  Y o u  u s e
d i m e n s i o n  s t a t e m e n t s  o n l y  t o  s e t  u p  a r r a y s  ( i n c l u d i n g  s t r i n g s ) .  T h e
m a x i m u m  s t r i n g  l e n g t h  i s  2 5 6 .

S t r i n g  v a r i a b l e  n a m e s  m u s t  e n d  w i t h  a  $  s y m b o l .  Y o u  m a y  c o m b i n e
( c o n c a t e n a t . e )  s t r i n g s  u s i n g  t h e  p l u s  o p e r a t o r .  F o r  e x a m p l e ,  t h e  f o l l o w i n g
program wi l l  p r in t  ABCDEFG:

1 0  A $ = t ' A B C t t
20  B$=r fDEFf f
30  GB52$=r fGr t
40  C$=d$aB$+G852$
5 0  P R I N T  C $

T h e r e  a r e  a  n u m b e r  o f  u s e f u l  b u i l t - i n  f u n c t i o n s  t o  h e l p  y o u  w o r k  w i t h
s t r i n g s ,  s u c h  a s  L E F T ,  R I G H T ,  M I D ,  I N S T R ,  S T R $ ,  L E N ,  C H R $ ,  A S C ,  a n d  o t h e r s .
S e e  C h a p t e r  1 0  f o r  a d d i t i o n a l  m a t e r i a l .

Y o u  w i l l  g e t  a  s y n t a x  e r r o r  i f  y o u  u s e  a  s t r i n g  n a m e  r e s e r v e d  b y  A d v a n
B A S I C  ( S e e  A p p e n d i x  B . )  A l s o ,  u n l e s s  y o u  a r e  d e f i n i n g  a  s t r i n g  f u n c t i o n ,
s t r i n g  v a r i a b l e  n a m e s  m u s t  n o t  s t a r t  h r i t h  F N .

A r r a v s

The DIM s ta tement  ind ica tes  tha t  a  var iab le  i s  the  name o f  an  ar ray .  The
n u m b e r  o f  s u b s c r i p t s  c a n  v a r y  f r o r n  I  t o  6 4 .  F o r  e x a m p l e :

t 0  D r M  A 7 " ( 5 , 3 ) , B $ (  6 , 9 , 2 ) , A ( 5 )

T h i s  l i n e  i n d i c a t e s  t h a t  A 7 " ,  B $ ,  a n d  A  a r e  a r r a y s .  T h e  n u n b e r s  i n
parenLheses  are  the  max imum va lues  o f  the  subscr ip ts .  The min imum va lue  o f
a  s u b s c r i p t  i s  a l w a y s  z e r o .  T h e  D I M  s t a t e m e n t  m u s t  a l w a y s  b e  i n  a  l i n e
w h i c h  p r e c e d e s  t h e  u s e  o f  t h e  v a r i a b l e .

Spec ia l  Note :  In  many BASICs you do  no t  have to  d i rnens ion  an  ar ray  i f  the
m a x i m u m  v a l u e  o f  a  s u b s c r i p t  i s  1 0  o r  l e s s .  T h i s  w i l l  n o t  w o r k  w i t h  A d v a n
B A S I C .  A 1 1  a r r a y s  m u s t  b e  d i m e n s i o n e d .  A l s o ,  a l l  v a r i a b l e s  a n d  a l l  a r r a y s
a r e  z e r o e d  a t  t h e  s t a r t  o f  a  p r o g r a m  e x e c u t i o n .
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I n teRerexp ress ion ,  S t r i ngexp ress ion .  Rea lexp ress ion

Throughout  th is  manual ,  conmands are usual ly  descr ibed by
genera l  format .  For  exarnple,  the command GRAPHICS is
sc reen  d i sp lay  mode .  I f  AZ  equa ls  4Z  and  BZ  equa ls  2%,
fo l lowing sLatements wi l l  set  the d isp lay to  node 8.

10 GRAPHICS 8Z
10 GRAPHICS A%+4%
10 GRAPHICS B%+62
10 GRAPHICS AZ*P.7"

I
f i r s t  g iv ing  the
used to  se t  the
then each o f  the

RaLher  than g ive  a  ser ies  o f  examples ,  the  genera l  fo rmat  i s  g iven  l i ke
t h i s :

GRAPHICS in tegerexpress ion

I n t e g e r e x p r e s s i o n  i s  s i m p l y  a  s h o r t  w a y  o f  d e s c r i b i n g  a n  e x p r e s s i o n  w h i c h
y ie lds  an  in teger .  In  the  same l ray ,  t ,he  genera l  te rm s t r ingexpress ion  is
u s e d  i n  s o m e  f o r m a L s .  H e r e  a r e  s o m e  e x a m p l e s  o f  s t r i n g e x p r e s s i o n s : '

' 'E IGHTI I
A $
A $ + " A B C " .

A n  e x p r e s s i o n  w i t h  o n l y  r e a l  n u m b e r s  a n d  r e a l  v a r i a b l e s  o r  o n e  w i t h  a
mix tu re  o f  rea l  and in teger  w i l l  be  ca l led  a  rea lexpress ion .  Remenber  tha t
i n  a  m i x e d  e x p r e s s i o n  t h e  i n t e g e r s  a r e  c o n v e r t e d  t o  r e a l  n u m b e r s .

I f  the  fo rmaL fo r  a  comnand spec i f ies  an  in tegerexpress ion ,  in  a lmost  a l l
c a s e s  a  r e a l e x p r e s s i o n  c a n  b e  u s e d  i n  i t s  p 1 a c e .  T h e  s y s t e m  w i l l  c o n v e r t
the  rea l  number  Lo  an  in teger ;  however ,  th is  w i l l  s low down the  execut ion
o f  t h e  c o m m a n d  t o  s o m e  e x t e n t .  F o r  e x a m p l e ,  t h e  f o l l o w i n g  s t a t e m e n t s
invo lv ing  the  GRAPHICS command are  acceptab le  even though the  express ions
f o l l o w i n g  t h e  c o m m a n d  a r e  n o t  i n t e g e r e x p r e s s i o n s :

1 O  G R A P H I C S  8
10 GRAPHICS A+47"
1 0  G R A P H I C S  8 + 6
1 0  G R A P H I C S  A * 8 .
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3. INPUT, READ, AND DATA STATEMENTS

INPUT

You can use the  INPUT command w i th  o r  w i thout  a  p rompt ing  s ta tement .  For
example ,  the  command INPUT AZrB$ w i l l  p r in t  a  ques t ion  nark  on  the  screen
and then le t  the  user  type  in  da ta  fo r  A% and B$.  I f  you  want  to  g ive  the
usersome ins t ruc t ion  about  what  to  en ter ,  you  can use the  INPUT conmand
w i t h  a  p r o m p t i n g  m e s s a g e :

10  INPUT "EnLer  da te  in  fo rm DD-MMM-YY "T$

The above l ine wi l l  pr int---Enter date in form DD-MMM-'YY---and then let
the  user  Lype in  the  da te .  Note  tha t  a  ques t ion  mark  is  no t  p - r - in ted ;  i f  you
1{ant  one,  you must  pu t  i t  in  the  message.  The c6mmand INPUT I i l fTZ w i l l  p r in t
ne i ther  a  ques t ion  mark  nor  a  p rompt ing  message.

INPUTLINE

The INPUT command is  l im i ted  to  s t r ings  w i thout  commas,  because conmas are
a l ready  used to  separa te  da ta  i tems.  For  example ,  i f  you  g ive  the  comnand
INPUT A$,8$  and thL  user  en ters  SMITH,  JOHN then A$ w i l l  be  se t  to  SMITH
and B$ to  JOHN.  0r  i f  you  g ive  the  command INPUT A$ and the  user  en ters
SMITH,  JOHN then A$ w i l l  be  se t  to  SMITH and JOHN wi l l  be  ignored.  The
I N P U T L I N E  c o m m a n d  s o l v e s  t h i s  p r o b l e m .  I t  b r i n g s  i n  a l l  o f  t h e  d a t a
e n t e r e d  b y  t h e  u s e r  ( e x c e p t  t h e  c a r r i a g e  r e t u r n )  a n d  s e t s  i t  e q u a l  t o  a
s t r i n g .  F o r  e x a m p l e :

1 O  I N P U T L I N E  A $

I f  t h e  u s e r  t y p e s  S M I T H ,  J O H N  i n  r e s p o n s e  t o  t h i s  r e q u e s t  f o r  d a t a ,  A $  i s
se t  equa l  to  SMITH,  JoHN.  Note  tha t  you  must  a lways  input  the  da ta  in to  a
s i n g l e  s t r i n g  v a r i a b l e .  A 1 1  t h e  f o l l o w i n g  c o m m a n d s  w i l l  g i v e  s y n t a x
er rors :  INPUTLINE A INPUTLINE A$,8$  INPUTLINE A$ 'BZ.

A  p r o m p t i m g  m e s s a g e  m a y  b e  u s e d  w i t h  I N P U T L I N E :

INPUTLINE IIENTER NAME IIT$

READ and DATA

Advan BASIC READ and DATA commands work about  the same way as they do in
A T A R I  a n d  m o s t  o t h e r  B A S I C s .  N o t e  t h a t  s t r i n g  i n f o r m a t i o n  i n  D A T A
s ta temen ts  shou ld  no t  be  enc losed  i n  quo ta t i on  marks :

1 O  R E A D  A Z , A $ , 8
20 DATA 5 ,A8C,2.7
30  PRINT A%,A$ ,B
RUN
5 ABC 2 .7

O n e  p r o b l e m  i n  d a t a  s t a t e m e n t s  i s  h o w  t o  g e t  a  c o m m a  i n t o  a  s t r i n g ;  t h e
same prob lem as  w i - th  the  INPUT command.  S ince  commas are  used to  separa te
data  i tems,  i f  you  want  to  use  one or  more  commas in  a  s t r ing  you need t .o  do
someth ing  spec ia l .  In  Advan BASIC you can en ter  a  comma in  INVERSE mode.
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INVERSE key and then the comma. Hit  the INVERSE key one more t i rne to get
ou t  o f  the  INVERSE mode and back  to  norna l  node.  ,

I f  you  shou ld  want  to  use  an  ac tua l  inverse  comna as  par t  o f  a  da ta  s t r ing ,  '
y o u t v e  g o t  a  r e a l  p r o b l e n .  L e t t s  h o p e  y o u  n e v e r  w a n t  t o  d o  t h i s .  

:
Spec ia l  Note :  Un l ike  ATARI  BASIC,  Advan BASIC a l lows you to  INPUT,  READ,
or  INPUTLINE to  an  ar ray  var iab le :

10 rNPUT AZ(i lZ) 
'

i
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4. BRANCHING COMMANDS

GOTO and GOSUB

Advan  BASIC  has  the  s tandard  BASIC  commands ,  GOTO and  GOSUB.  A l so
avai lab le are named subrout ines wi th  argunents.  They can s impl i fy  the
wr i t ing of  programs and nake them easier  for  soneone e lse to  understand.
That  t tsomeonet t  could be you i f  you need to nodi fy  a progran you wrote sone
t ime ago.  Chapter  8 is  devot .ed to  funct ions and subrout ines.

IF THEN ELSE

The IF THEN ELSE command le ts  you take d i f ferent  act ions depending upon
whe the r  o r  no t  a  spec i f i ed  cond i t i on  i s  t rue  o r " fa l se :

10 IF DATE$=rf l  JAN" THEN PRINT f f ls t r f  ELSE PRINT f 'Not  ls t f '

The IF  command is  a lways  fo l lowed by  a  cond i t iona l  express ion ,  wh ich  may
c o n t a i n  i n t e g e r s ,  r e a 1 ,  o r  s t r i n g  e x p r e s s i o n s .  C o n d i t i o n s  c a n  a l s o  b e
combined w i th  the  AND and OR commands:

1O IF DAY7"=3T% AND MONTH$=' 'DEC' '  THEN PRINT ' ' IT 'S NEW YEARIS EVE'I

I f  y o u  a r e  u s i n g  b o t h  A N D f s  a n d  O R r s ,  t h e  A N D t s  w i l l  a l w a y s  b e  e x e c u t e d
f i rs t  un less  you use parentheses .  In  the  nex t  example ,  the  0R comnands in
p a r e n t h e s e s  a r e  e x e c u t e d  b e f o r e  t h e  A N D .

10 rF (Tz<37" OR y7"<>27") AND (ZZ>57" 0R J%(=12) THEN r00

You can have a  l ine  number  o r  one or  more  s ta tements  a f te r  THEN.  ELSE is
op t iona l ;  i f  used,  i t  can  be  fo l lowed by  a  l ine  nunber  o r  by  one or  more
s ta tements .  IF  THEN ELSE must  f i t  on  one BASIC l ine  (no  more  than 3  screen
l i n e s ) .

IF DOELSE ENDIF

IF D0 ELSE ENDIF is  a mul t i - l ine vers ion of  IF THEN ELSE. Just  as in  IF
THEN, a condi t ional  express ion must  a lways fo l low IF.  DO replaces THEN and
te l ls  the compi ler  that  i t fs  a  mul t i - l ine IF.  In  IF THEN, the end of  the
BASIC l ine is  a lso the end of  the IF.  In  the DO form,  the IF cont inues
unt i l  the ENDIF command is  reached.  ELSE is  opt ional :

10 IF MoNTH$="JAN" AND DAy%=17" DO
20 YEAREXPENSES=0
30 YEARINC0ME=O
40 YEARTAX=O
50 ENDIF

I n  t h e  a b o v e  e x a m p l e
t h e  t h r e e  v a r i a b l e s
l i n e s  2 0 , 3 0 ,  a n d  4 0 .

,  i f  i t t s  J a n  l s t r  l i n e s  2 0 ,
z e r o e d .  I f  i t  I  s  n o t  J a n
Here  is  another  example :

3 0 ,  a n d  4 0  a r e  e x e c u t e d  a n d
l s t ,  t h e  p r o g r a m  w i l l  s k i p
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1 0  I F  I N C O M E  > 2 0 0 0 0  D O
2 0  T A X = 0 . 2 * ( I N C O M E - D E P E N D E N T S * 1 0 0 0 - 4 3 0 0 )
3 0  W I T H O L D I N G = T A X / 1 2
4 0  E L S E
5 0  T A X = 0 . 1 * ( r N C 0 M E - D E P E N D E N T S * 1 0 0 0 - 2 0 0 0 )
60  WITHOLDING=0
7 O  E N D I F

I f  INCOME is  greater  than 20000,  l ines 20 and
program sk ips to  the s tatement  af ter  the ENDIF.
equa l  t o  20000 ,  l i nes  20  and  30  a re  sk ipped
e x e c u t e d .

ON GOTO

T h e  C A S E  c o m m a n d  p r o v i d e s  a n o t h e r  w a y
fo l low ing  d iagram shows the  genera l  fo rmat

C A S E  c o n d i t i o n
(  s t a t e m e n t s  )

&  c o n d i t i o n
(  s ta tements  )

&  c o n d i t i o n

,  

, " . " . " m e n t s )

CASE ELSE
(  s ta tement .s  )

CASE END

30 are executed and the
If INCOME is less than or
and l ines 50 and 60 are

l ine is
program

(:
t l

Wh i le  the  IF  command g ives  you t r r ro  op t ions ,  ON GOTO g ives  you nany  op t ions .
The 0N must  be  fo l lowed by  a  rea l  o r  inEeger  express ion .  I f  i t  i s  rea l  i t
w i l l  be  conver ted  to  an  in teger  ( rounded) .  Th is  express ion  is  fo l lowed by
G0T0 and a  l i s t  o f  l inenuurbers :

10 ON T%+I% G0T0 100,50,200,400

You can have as  many l ine  nunbers  fo l low ing  the  GOTO as  w i l l  f i t  on  the
BASIC l ine .  The sys tem eva lua tes  the  numer icaL express ion .  I f  i t  equa ls  1 ,
the  program executes  a  G0T0 to  the  f i rs t  l i ne  number  in  the  l i s t .  I f  i t r s  a
2 ,  the  G0TO is  to  the  second l ine  number ,  e tc .  In  the  above exanp le ,  i f
T%=3,  t ,he  sys tem wi l l  eva lua te  TZ+12 and ge t  4 .  The program wi l l  then  G0T0
l ine  400.  i lo te  tha t  you  cannoL use ca lcu la ted  l ine  nunbers ,  such as  ON TZ
G 0 T 0  1 0 0 + 1 0 , 2 0 .

GOSUBON

0N GOSUB works .  the  same way as  ON GOTO'  except  tha t  a  GOSUB to  a
executed  ins tead o f  a  G0TO.  I ' l hen  the  subrout ine  is  f in ished,  the
re turns  to  the  command immedia te ly  fo l low ing  0N GOSUB:

10 ON T%/37"+12 GOSUB 90,10000,100,200

CASE

E o
o f

do a  mul t i -way  cho ice .  The
the  CASE command:
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A cond i t iona l  express ion  a lways  fo l lows the  CASE comnand.  I f  the  cond i t ion
is  t rue ,  the  sLatement (s )  be tween i t  and the  & symbol  a re  executed  and the
progran sk ips  down to  the  s ta tement  immedia te ly  fo l low ing  CASE END.

I f  Lhe f i rs t  cond i t ion  is  fa lse ,  the  progran junps  to  the  & syrnbo l  and
c h e c k s  t h e  c o n d i t i o n  f o l l o w i n g  i t .  I f  t h a t  c o n d i t i o n  i s  t r u e ,  t h e
s ta tement (s )  be tween i t  and the  nex t  &  are  executed ,  and the  prograrn  jumps
to  the  s ta temenL immedia te ly  fo l low ing  CASE END.  I f  the  second cond i t ion
is  fa lse ,  the  program sk ips  to  the  nex t  &  symbol ,  and repeats  the  process .
In  the  above fo rmat ,  on ly  two & cond i t ions  are  shown.  You nay  use  as  many
a s  y o u  w a n t .

T h e  C A S E  E L S E  a n d  s t a t e m e n t ( s )  f o l l o w i n g  i t  a r e  o p t i o n a l .  I f  a l l  t h e
p r e v i o u s  c o n d i t i o n a l  e x p r e s s i o n s  a r e  f a 1 s e ,  t h e  p r o g r a m  w i l l  e x e c u t e  t h e
s ta tement (s )  immedia te ly  fo l low ing  CASE ELSE ( i f  i t  i s  p resent ) ;  i f  i t  i s
no t  p resenL,  the  program jumps to  the  s ta temen!  inmed ia te ly  fo l low ing  CASE
END.  The fo l low ing  example  shows how to  use  the  CASE command to  de termine
t h e  n u m b e r  o f  d a y s  i n  a  s p e c i f i e d  m o n t h :

10 CASE MONTHZ=2%
20 DAYS7"=28%
30 & MONTH%=47" OR M0NTHZ=62
40 DAYSZ=3OZ
50 CASE ELSE
60 DAYS%=312
70 CASE END

OR M0NTHZ=92 0R MONTH%=I12

Advanced Top ics :  (Programmers  w i th  l in i ted  exper ience shou ld  p robab ly
m o v e  o n  t o  t h e  n e x t  c h a p t e r . )

IF  THEN,  IF  D0,  and CASE conmands can be  nes ted .  For  ins tance,  you can use
an IF  THEN wi th i -n  an  IF  THEN,  an  fF  DO or  a  CASE.  The one requ j - rement  fo r
IF  THEN is  tha t  every th ing  nus t  f i t  in to  one l ine .  Here  is  an  example  o f  an
IF  THEN rv i th in  an  IF  THEN:

10 LF T7">27 THEN TF \7">27" THEN lOO ELSE 2OO

Note  tha t  i f  there  are  two IF |S  and on ly  one ELSE,  the  ELSE goes  w i th  the
neares t  p reced ing  fF .  fn  the  above exampTe,  ELSE goes  w i th  the  fF  YZ>22.
I f  there  had been another  ELSE a t  the  end o f  the  l ine ,  however r  you  wou ld
h a v e  g o l t e n  a  s y n t a x  e r r o r .  A n  E L S E  m a y  r e f e r  o n l y  t o  t h e  n e a r e s t
p r e c e d i n g  I F .

I t  T Z  i s  l e s s  t h a n  o r  e q u a l  t o  2 2 ,  t h e  p r o g r a m  g o e s  t o  t h e  n e x t  l i n e .  I t  T Z
is  g rea ter  than 2% and Y% is  g rea ter  Lhan 27 . ,  the  program goes to  l ine  100.
I ^ t ^ ^ T 7 .  i s  g r e a t e r  t h a n  2 % , b u t  Y Z  i s  n o t  g r e a t e r  t h a n  2 I , t h i  p r o g r a m  g o e s  r . o
2 0 0 .  H e r e  i s  a n o t h e r  e x a m p l e :

10 TF T7">2% THEN lOO ELSE IF YZ>22 THEN2OO ELSE 3OO

g o e s  t o  1 0 0 .  I f
program goes to
goes  to  300 .

W h e n  t h e  p r o g r a m  e v a l u a t e s  a  c o n d i t i o n a l  e x p r e s s i o n ,  i t
equa l  to  one i f  the  express ion  is  t rue  and zero  i f  i t
s o m e t i m e s  u s e  t h i s  f a c t  t o  y o u r  a d v a n t a g e .  S u p p o s e  y o u

Tt  T7"  i s  g rea ter  than 27" ,  the  program
than 2%,  bu t  YZ i -s  g rea ter  than 2%,  the
nor  Y% are  grea ter  than 27" ,  the  program

T Z  i s  n o t  g r e a t e r
2 O O .  I f  n e i t h e r  T Z

re turns  an  in teger
i s  f a l s e .  Y o u  c a n
want  to  add 5  to  TZ
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i t  Y7" is greater than 22. The following statenent wil l achieve Lhis:

10 TZ=T%+ ('17">27")*52

Tf  Y7"  is  greater  than 22,  the express ion in  parentheses wi l l  be set  equal
to  1 and rnul t ip l ied by 5.  I f  YZ is  not  greater  than 27" ,  the express ion is
set  to  zero and TZ wi l l  s t i l l  equal  TZ.  Consider  the fo l lowing exanple:

10 IF TZ THEN lOO

If  T7"  is  non-zero (p lus or  minus) ,  the progran jumps to l ine 100,  s ince
Advan BASIC assumes any non-zero number to  mean t rue.  Tt  TZ equals  zeto,
the system considers the express ion to  be fa lse and goes to  the next  l ine.

t

{''
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5. LOOPS

FOR NEXT STEP

FOR NEXT is  the  na in  loop ing  techn ique in  nos t  BASICs.  Advan BASIC a l lows
two k inds  o f  FOR loops ,  in teger  and rea l .  The name o f  the  loop var iab le
determines  the  loop Eype.  The lower  l in i t ,  upper  l in i t ,  and  s tep  can be
in teger  o r  rea l ,  whether  o r  no t  the  FOR loop is  in teger  o r  rea l .  I f  there
are  d i f fe rences  in  type ,  the  sys ten  w i l l  conver t  so  tha t  the  lower  l im i t ,
upper  l im i t  and s tep  are  o f  the  sane type as  the  loop var iab le .

In  some BASICs you do  no t  need a  var iab le  nane w i th  the  NEXT s ta tenent .  In
Advan BASIC you must  inc lude the  var iab le  name wi th  each NEXT,  and the
sys tem wi l l  check  to  make sure  tha t  cor respond ing  FOR an{  N_EXT s ta tenents
have the same variable name. As in most BASICs, FOR NEXT loops rnay be
nested .  Here  a  rea l  loop  is  nes ted  ins ide  an  in teger  loop:

10 FOR T%=1% TO 57"
20 FOR Y=l  TO 3
30 PRrNT TZ,Y
40 NEXT Y
50 NEXT TZ

And  he re  an  i n tege r  l oop  i s  nes ted  i ns ide  a  rea l  l oop :

10 FOR T=5% TO 1Z STEP -1
20 FOR YZ=l T0 3 STEP 2
30 PRrNT T,Yz
40 NEXT YZ
50 NEXT T

The  5% and  L% in  l i ne  10  w i l l  be  conve r ted  to  rea l  numbers ,  and  the  1 ,3 ,  and
2  o f  l i ne  20  w i l l  be  conve r ted  Lo  i n tege rs .

I f  you are wr i t ing programs to move data around ins ide the computer ,  you
genera l l y  wan t  t o  work  w i th  i n tege rs  because  they  a re  fas te r .  Remember ,
the  l a rges t  va lue  o f  an  i n tege r  i s32767 .  Advan  BASIC  however ,w i l l  l eL  you
use FOR loops and POKEs wi th  in tegers up to  655352 I t  s imply  s tores then
as negat ive numbers.  Consider  the fo l lowing program, which s tores zeroes
in the bot tom l ine of  a  mode 0 text  d isp lay (memory locat ions 4O92O to
40959)  :

FOR TZ=4092O7" TA 409597"
POKE T%,02

NEXT T%

1 0
20
30

As  fa r  as  the  p rog ram i s  conce rned
(same as  4O92OZ)  to  -245777"  ( same as

hIHILE WEND

, i t  is execut ing a loop from -246L72
409597") .

I f  y o u  k n o w  h o w  m a n y  t i m e s  y o u  a r e  g o i n g  t o  r e p e a L  a  l o o p ,  F O R  N E X T
s t a E e m e n t s  w o r k  v e r y  w e l l ;  i f  y o u  d o  n o t ,  F O R  N E X T  i s  n o t  s o  e a s y  t o  u s e .
For  example ,  suppose you wr i te  a  p rogram in  wh ich  the  user  en ters  numbers
t o  b e  s u m m e d ,  w i t h  - 1  e n t e r e d  a f t e r  t h e  l a s t  n u m b e r ,  H e r e  y o u  h a v e  n o  i d e a
how many numbers  w i l l  be  en tered .  A  WHILE WEND or  REPEAT UNTIL  loop,

-t4-



however ,  a l lows you
standard forn for  a

WHITE condi t ion' ( s t a t e m e n t s )
I.TEND

to wr i te  the  program eas i l y .  The fo l low ing  shows the
WHILE WEND loop;  WEND s tands  fo r  WHILE END:

1 0
20
30
40
50
60
70

I ' lhen  the  program reaches the  WHILE conmand,  i t  eva lua tes  the  cond i t ion .  I f
fa lse ,  i t  jumps to  the  s ta tement  a f te r  the  [ r lEND.  I f  L rue ,  j . t  executes  the
s ta tements  up  to  the  L IEND,  jumps back  to  the  WHILE,  and aga in  eva lua tes  the
cond i t ion .  As  long as  the  cond i t ion  is  t rue ,  the  program wi l l  s tay  in  the
loop.  The fo l low ing  progran uses  I {HfLE loops  to  so lve  the  prob lem posed
a b o v e  ( i n p u t  a n d  s u m  n u n b e r s  u n t i l  - 1  i s  e n t e r e d ) :

SUM=0
INPUT NUMBER
WHILE NUMBER<>-1

SUM=SUM+NUMBER
INPUT NUMBER

WEND
PRINT SUM

Note that you have to use two INPUT NUI' ' IBER commands; once so that the loop
c a n  g e t  s t a r t e d ,  a n d  a g a i n  i n  t h e  m a i n  b o d y  o f  t h e  l o o p .  T h i s  i s  n o t
unusua l  fo r  h IHILE 1oops.  One o f  the  more  common er ro rs  h ' i th  WHILE loops  is
fo rge t t ing  to  do  someth ing  to  change the  cond i t ion .  For  example ,  i f  we had
forgo t ten  the  INPUT on l ine  50 ,  then NUMBER wou ld  never  be  changed and we
wou ld  have had an  in f in i te  loop.  Because o f  the i r  upper  and lower  l im i ts ,
FOR loops  do  no t  have tha t  p rob lem.  The fo l low ing  is  an  a l te rna te  fo rm o f
the  WHILE loop:

hTHILE cond i t ion  DO
( s t a t e m e n t s )

WEND

Both  fo rms work  in  the  same rday .  You might  p re fe r  the  appearance o f  the
l a t t e r .

REPEAT UNTIL

T h e  f o r m a t  i s :

REPEAT
(  s t a t e m e n t s )

U N T I L  c o n d i t i o n

l ' r lhen  the  program reaches the  REPEAT,  i t  con t inues  pas t  i t  and  execuLes the
f o l l o w i n g  s t a t e m e n t ( s ) .  W h e n  i t .  r e a c h e s  U N T I L ,  i t  e v a l u a t e s  t h e  c o n d i t i o n .
I f  t rue ,  i t  leaves  the  loop and goes  to  the  s ta tement  fo l low ing  UNTIL .  I f
f a l s e ,  i t  j u m p s  b a c k  t o  t h e  s t a t e m e n t  a f t e r  R E P E A T  a n d  g o e s  t h r o u g h  t h e
l o o p  a g a i n .

REPEAT UNTIL  serves  about  the  same ro le  as  the  WHILE 1oop,  except  tha t  the
c o n d i t i o n  i s  a t  t h e  e n d  o f  t h e  l o o p  i n s t e a d  o f  a t  t h e  b e g i n n i n g .
There fore ,  the  loop in  a  REPEAT is  a lways  executed  a t  leas t  once,  wh i le  ihe
s ta tements  in  a  WHILE loop are  no t  executed  a t  a l l  i f  the  in i t ia l  cond i t ion
i s  f a 1 s e .
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There is  another  d i f ference between the REPEAT and WHILE loops.  The
program stays in  a WHILE loop unLi l  the condi t ion becomes fa lse;  i t  s tays
in a REPEAT loop unti l  the condit ion becomes true. The fol lowing shows
another  way to  input  and sum numbers unt i l  -1  is  input :

10 SUM=0:NUMBER=O
20 RBPEAT
30 SUM=SUM+NUMBER
40 INPUT NUMBER
50 UNTIL NUMBER=-I
60 PRINT SUM
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6. DISK INPUT AND OUTPUT

You a l ready worked wi th  d isk f i les when you saved and loaded programs in
Chap te r .  1 .  Th i s  chap te r  dea ls  w i th  d i sk  da ta  f i l es .  Advan  BASIC  uses
essent ia l ly  the same f i le  s t ructure as ATARI DOS 2.0;  you can use that  DOS
to coPy f i les,  de lete f i les,  rename f i les,  e tc .  The Advan d isk comnands,
however ,  d i f fer  f rom those used by ATARI BASIC.

OPEN

B e f o r e  y o u  c a n  w o r k  w i t h  a n y  d i s k  f i l e ,  y o u  m u s t  f i r s t  g i v e  a n  O P E N
command.  Here  is  the  genera l  fo rmat :

OPEN s t r ingexpress ion , in tegerexpress ion  rs t r ingexpress ion

The s t r ingexpress ion  immedia te ly  fo l low ing  the  0PEN command must  be  I ,0 ,
A ,  o r  R .

I - - inpu ts  da ta  on ly  f rom the  f i le  to  the  computer

O- -ouLputs  da ta  on ly  f rom the  computer  to  the  f i le .  I f  a  f i le  wth  the  sarne
name a l ready  ex is ts  on  t ,he  d isk ,  us ing  an  O w i l l  des t roy  tha t  f i l e .  I f  you
v r a n t  t o  a d d  t o  a  f i l e ,  u s e  A  ( a p p e n d ) .

A- -sends  da ta  f rom the  conputer  and adds  i t  to  the  f i le  spec i f ied  in  the
f i l e  n a m e .

R- -opens a  f i le  in  the  so-ca l led  random mode.  I r  0 ,  and A are  essent ia l l y
sequent ia l  modes.  They  t rans fer  da ta  on ly  in  sequence,  f rom the  beg inn ing
t o  t h e  e n d .  I n  t h e  R  m o d e ,  h o w e v e r r  y o u  c a n  g e t  a n d  p u t  d a t a  a n y w h e r e  i n
t .he  f i le .  Unfor tunate ly ,  the  ATARI  d isk  fo rmat  makes t .he  R mode somewhat
d i f f i c u l t  t o  u s e ;  m o r e  o n  t h a t  l a t e r  i n  t h e  c h a p t e r

T h e  i n t e g e r e x p r e s s i o n  i s  u s e d  t o  a s s i g n  a  c h a n n e l  n u m b e r  t o  t h e  f i l e .  T h i s
n u m b e r  m u s t  b e  0 ,  L , 2 ,  o r  3 .  A 1 1  t h e  o t h e r  A d v a n  B A S I C  c o m m a n d s  u s e  t h i s
channe l  number  when work ing  w i th  the  f i le .  Note  tha t  two f i les  may no t
have the  same f i le  number  s imu l taneous ly .

The las t .  s t r ingexpress ion  g ives  the

1 .  A  f D r  f o l l o w e d  b y  t h e  d i s k  n u m b e r
o n ,  a n d  t h e n  a  c o 1 o n .  I f  t h e  f i l e  i s

f i l e n a m e ,  w h i c h  h a s  L h r e e  p a r t s :

( 1  t o  4 )  t h a t  t h e  f i l e  i s  o n  o r  w i l l  b e
o n  d i s k  1 ,  y o u  c a n  o m i t  t h i s  p a r t .

2 .  T h e  m a i n  f i l e  n a m e ,  w h i c h  m u s t  b e  I  t o  8  c h a r a c t e r s  l o n g .

3 .  An op t iona l  f i l ename ex tens ion ,  wh ich  is  a  per iod  fo l lowed by  1  to  3
c h a r a c t e r s .

The fo l low ing  are  va l id  f i le  nanes :  ADDFTL ADDFTL.DAT D3:BETA

D2:NEt r rF ILE l  .C13

The fo l low ing  are  1ega1 OPEN s ta tements :  opEN f ' r " ,0z , f rALpHA.DAT"

OPEN "0 t " r7 r "D2: .Br t  OPEN t rRr t r3Zr rc .DTr f  OPEN 'Ar  r27or r rD3:BETAONEA.FTLT '
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CLOSE

Af ter  you  have f in ished work ing  w i th  a  f i le ,  you  need to  g ive  a  CL0SE
command fo r  i t .  Th is  f rees  the  channe l  number  so  tha t  i t  can  be  used w i th
o ther  f i les .  A1so,  i t  pu ts  the  f ina l  p ieces  o f  in fo rmat ion  on  the  d isk  i f
any  ou tpu t  uas  made to  the  f i le .  I f  you  have wr i t ten  to  a  d isk  and do  no t
c lose  the  f i1e ,  you  may lose  some o f  the  in fo rmat ion .  l0  CLOSE lZ  w i l l
c lose  the  f i le  tha t  was  opened on  channe l  1 .

PUT

Use the  PUT command to  wr i te  in fo rmat ion  in to  a  f i1e .  The f i le  nus t  have
b e e n  o p e n e d . i n  t h e  O ,  A ,  o r  R  m o d e .  A 1 s o ,  t h e  d i s k  m u s t  n o t  h a v e  a  w r i t e
pro tec t  tab  on  i t ,  and  the  f i le  must  no t  be  locked (see LOCK command in
re fe rence manua l ) .  The genera l  fo rmat  fo r  a  PUT comurand is

PUT in tegerexpress ion  rvar iab lename

T h e  i n t e g e r e x p r e s s i o n  i s  t h e  c h a n n e l  n u m b e r  a n d  m u s t  b e  0 ,  L r 2 ,  o r  3 .  T h e
var iab le  i s  what  i s  be ing  s to red  on  the  d isk .  I t  can  be  an  e lement  o f  an
a r r a y :

10 PUT 0Z ,N7"(27")
In the fo l lowing example,  100 names and associated sa lar ies are input  f rom
the  keyboard  and  saved  to  a  f i l e :

50 oPEN "0r  ,1z, i lSALARY.DAT"
100 FOR NUMBER%=LZ T0 1002
110 INPUTLINE NAME$
I2O INPUT SALARY
130 PUT 1Z,NAME$
140 PUT lZ,SALARY
150 NEXT NUMBERZ
160 CLoSE 1Z

f  should ment ion that  the maximum length s t r ing which you can store on a
d i s k  i s  2 5 5  b y t e s  ( n o t  2 5 6 ) .

GET

Use the GET command to read in format ion f rom a f i le .  The f i le  nust  have
been opened in  the I  or  R mode.  The genera l  format  for  the GET command is

GET in tegerexpress ion rvar iab lename

The  in tege rexp ress ion  i s  t he  channe l  number  and  mus t  be  0 ,  L r2 ,  o r  3 .  The
var iab le wi l l  conta j -n  what  is  read f rom the d isk;  i t  can be an e lement  of
a n  a r r a y .

I n  t h e  f o l l o w i n g  e x a m p l e ,  t h e  1 0 0  n a m e s  a n d  a s s o c i a t e d  s a l a r i e s  s t o r e d  i n
the  above program are  read back  f rom the  f i le  in to  two ar rays ,  and then
p r i n t e d :
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50 oPEN ttrttr0zrrtSALARY.DATrl
60  DrM NAME$(100) ,SALARy(100)
100 FOR NUMBERT"=I% T0 1002
110 GET 0Z,NAME$(NUMBERZ)
r2o GET0z,SALARY(NUMBERZ)
130 NEXT NUMBERZ
140 closE 0z
2OO FOR NUMBERZ=LZ TO 1002
2LO PRrNT NAME$(NUMBERZ),SALARY(NUMBERZ)
220 NEXT NUMBERZ

Suppose you want  to  change one of  the sa lar ies? You can use the R mode to
read through the f i le  searching for  the name,  and then change the sa lary ,
The fo l lowing program wi l l  do th is :  I

10 PRINT I'ENTER NAME OF PERSON''
20 INPUTLINE 'IWHOSE SATARY IS TO BE CHANGED ' '  T$
30 INPUT I 'ENTER NEW SALARY II T
50 0PEN "R" ,LZ,"SALARY.DATrf
60 FOR TZ=1% TO 1002
70 GET 27",NAME$
80 IF NAME$=T$ THEN PUT 2Z,T: GOTO 110 ELSE cET 2Z,SALARY
lOO NEXT TZ
110 CLOSE 2%

EOF

You use the BOF comnand to check whether  or  not  you have read a l l  o f  the
data f ron a f i le ;  that  is ,  whether  you are at  the end of  the f i le .  Use i t
when you do not  know the length of  a  f i le .  For  exanple:

10 T7"=EOF(IZ)

I f  you are at  the end of  the f i le  for  channel  1 ,  EOF wi l l  be set  to  the
in tege r  I  and ,  t hus ,  T% w i l l  be  se t  t o  1 .  I f  t he re  i s  s t i l l  da ta  to  be  read
( tha t  i s ,  you  a re  no t  a t  t he  end  o f  t he  f i l e ) ,  TZ  w i l l  be  se t  t o  0 .  The
fo l lowing segment  reads the names and sa lar ies f rom the f i le ,  but  does not
assume that  the number of  i tems is  known:

50  oPEN, , r , , ,ZZ , ! 'SALARY.DAT ' i
100 wHrLE EOF(2%)<>rZ
110 GET 27",NAME$
I2O GET 27",SALARY
130 PRINT NAME$,SALARY
140 hIEND
I50 CLOSE 2Z

Ihe  rema in ing  ma te r ia l  i n  t h i s  chap te r  i s  somewha t  more  d i f f i cu l t .
P - rog ramners  w i th  l im i ted  expe r ience  shou ld  p robab lv  gk :LP t . ! ! g  rg . tchap te r .

NOTE and POINT

The NOTE command is  used to  renernber  where  a  g iven p iece  o f  da ta  i s  loca ted
in  the  f i le .  The POINT command is  used to  re tu rn  to  tha t  loca t ion .  The
f  o rmaL o f  the  two commands is  s i_n i la r :
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1 0

90

NOTE channe lnumber r in t ,eger  var iab le  r in teger  var iab le

POINT channe lnumber  r in tegerexpress ionr in tegerexpress ion

Cons ider  the  fo l low ing  program segment .  The N0TE command on l ine  10  s to res
the  sec tor  number  o f  the  f i le  opened on  channe l  1  in  the  var iab le ,  SECT0RZ.
The cur ren t  pos i t ion  in  the  sec tor  i s  s to red  in  SECTORPOSZ:

NOTE lZ,SECTORZ,SECTORPOSZ

POINT lZ,SECTORZ,SECTORPOSZ

Suppose  seve ra l  d i sk  ope ra t i ons  have  occu r red  be tween  l i nes  l 0  and  90 .
l , lhen l ine 90 is  executed,  the d isk operat ing.system returns to  the f i le
posi t ion i t  was at  when l ine lO was executed.

10 OPEN "of" lz , i lTESTI
20 FOR TZ=I% TO 57"
30 IF T%=3% THEN NOTE lZ,SECTORZ,SECTORP0SZ
40 T1%=T%+57"zPUT I7.,TI%
50 NEXT TZ
60 CLOSE 1Z
100  OPEN t tR" , l z , t rTEST
110 POrNT Iz ,SECTORZ,SECTORPoSZ
r2o GET I7",TESTZ
130 PRINT TESTZ

The above program crea tes  the  f i le  named ' fTESTt r  on  d isk  1 ,  and s to res  in  i t
t h e  n u m b e r s  6 , 7 , 8 ,  9 ,  a n d  1 0 .  S E C T 0 R Z  a n d  S E C T O R P O S Z  w i l l  c o n t a i n  t h e
in fo rmat ion  on  where  the  th i rd  number  o f  the  f i le  i s  loca ted .  L ine  f00
opens the  f i le  in  the  random mode so  tha t  we can ge t ,  jus t .  the  th i rd  number .
The P0INT command pos i t ions  us  a t  the  s ta r t  o f  the  th i rd  number ,  and the
fo l low ing  command gets  the  number  and s to res  i t  in  TESTZ.  L ine  130 pr in ts
r 8 r ,  t h e  t h i r d  n u m b e r  o f  t h e  f i 1 e .

Wi th  P0INT and NOTE you can seL up  a  f i1e ,  and GET and PUT to  i t  w i thout
read ing  or  wr i t ing  the  who le  f i1e .  The t r i ck  i s  to  use  the  NOTE command
f o r ,  s a y ,  e v e r y  s i x t e e n t . h  f i l e  e l e m e n t ,  a n d  t o  s t o r e  t h e  s e c t o r  a n d  s e c t o r
p o s i t i o n  d a t a  i n  a n  a r r a y .  T h e n ,  w h e n  y o u  w a n t  t o  g e t  t o  a n  e l e m e n t r  y o u
use the  da ta  in  the  ar ray  w i th  a  POINT command to  pos i t ion  as  c lose  as
p o s s i b l e  t o  t h e  e l e m e n t .  F i n a l l y ,  y o u  u s e  G E T  c o m m a n d s  t o  r e a c h  t h e
p a r t i c u l a r  d a t a  e l e m e n t .  I f  y o u  h a v e  a  b i g  f i l e  a n d  n e e d  t o  a c c e s s  r e c o r d s
q u i c k l y ,  t h i s  i s  o n e  w a y  t o  d o  i t .  Y o u  c a n  e v e n  s t o r e  t h e  a r r a y  i n  a  f i l e ,
a n d  w h e n  y o u  w a n t  t o  w o r k  w i t h  t h e  m a i n  f i l e ,  I o u  f i r s t  r e a d  t h e  a r r a y  f r o m
t h e  d i s k .  S e e  r e f e r e n c e  m a n u a l  s e c t i - o n  o n  N O T E  f o r  a n  e x a m p l e .

G E T  a n d  P U T  ( a l t e r n a t e  f o r m )

T h e r e  i s  a n  a l t e r n a t e  f o r m  o f  G E T  a n d  P U T  w h i c h  a l 1 o w s  y o u  t o  s p e c i f y  t h e
n u m b e r  o f  b y t e s  t o  b e  t r a n s f e r r e d .  F o r  e x a n p l e ,  G E T  L Z , A 7 " ( O 7 " ) , 5 0 2  w i l l
r e a d  5 0  b y t e s  f r o m  t h e  f i l e  i n t o  t h e  a r r a y  A % .  S i n c e  a n  i n t e g e r  i s  t w o
b y t e s  l o n g  t h i s  w i l l  r e a d  v a l u e s  f . o r  A Z ( O % )  t h r o u g h  A Z ( 2 4 2 ) .  T h i s  i s  m u c h
f a s t e r  t h a n  g e t t i n g  t h e  i n t e g e r s  o n e  a t  a  t i m e .  P U T  I Z , A ( I A % ) , 2 o 2  w i l l  p u t
A 7 " ( I O % )  t h r o u g h  A % ( I 9 7 " )  i n t o  t h e  f i l e .  0 n  a  G E T  y o u  n e e d  t o  b e  c a r e f u l
t h a t  t h e  a r r a y  i s  l a r g e  e n o u g h  t o  h o l d  a l l  t h e  b y t e s .  F o r  i n s t a n c e ,  i f  A %
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had been d imens ioned on ly  to  20 ,  then GET IZ .A7" (OZ) ,502 wou ld  c rash  the
program.  In  an  ex t rene case you cou ld  even c rash  the  sys tem.

I f  you  t ry  to  ge t  more  by tes  than are  in  the  f i le ,  you  w i l l  ge t  an  end o f
f i l e  e r r o r  m e s s a g e .  A n  i n t e g e r  r e p r e s e n t i n g  t h e  n u m b e r  o f  b y t e s  n o t
t rans fer red  w i l l  be  s to red  a t  loca t ion  1238 ( low order )  and 1239.  Thus ,  i f
you  t ry  to  ge t  30  by tes  and there  are  on ly  10  by tes  in  the  f i1e ,  loca t ion
1238 w i l l  be  se t  to  20  and 1239 to  zero .  Use PEEKW( 12382)  ro  f ind  the
n u m b e r  o f  b y t e s  n o t  t r a n s f e r r e d .

You can a lso  use  th is  a l te rna te  fo rm to  GET and PUT one by te .  For  example ,
PUT 2Z,N7" , |Z  w i l l  pu t  a  by te  o f  va lue  equa l  to  N% to  the  f i fe .  NZ must  t t ru .
a  va lue  less  than or  equa l  to  255 and grea ter  than or  equa l  to  zero .  GET
2\ 'NZ]7"  w i l l  ge t  a  by te  f rom the  f i le  and p lace  i t  in  the  low order  by te  o f
N7[ .  Note  tha t  the  h igh  order  par t  o f  NZ w i l l  no t  au tomat ica l l y  be  ze ioed.
In  many cases ,  i t  i s  -a  good idea to  se t  the  var i -ab le  to  zero  be fore  ge t t ing
a  s i n g l e  b y t e .  T h i s  f o r c e s  t h e  h i g h  o r d e r  b y t e  t o  z e r o .
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7. SPECIAL COMMANDS

hIAIT

The WAIT command fo rces  the  computer  to  pause fo r  a  spec i f ied  t ime.  I t s
fo rmat  i s

WAIT in tegerexpress ion

The va lue  o f  the  in tegerexpress ion  w i l l  te11  the  computer  how long to  wa i t
i n  s i x t i e t h s  o f  a  s e c o n d .  T h e  f i r s t  e x a m p l e  b e l o w  w i l l  c a u s e  a  1 5 / 6 0
s e c o n d  p a u s e :

10 stArr 152

10 I'IAIT T7"+2%

RTIME

The RTIME command rese ts  the  c lock  to  zero :

10 RTIME

T h i s  c o m m a n d  i s  n o r m a l l y  u s e d  w i t h  t h e  T I M E  f u n c t i o n .  S e e  C h a p t e r
8 - - F u n c t i o n s  a n d  S u b r o u t i n e s ,

OFFDISPLAY and ONDISPLAY

Main ta in ing  the  d isp lay  s lows down the  CPU.  In  mode O,  the  normal  tex t
m o d e ,  t h e  s y s t e m  w i l l  r u n  a b o u t  3 O 7 "  f a s t e r  w i t h  t h e  d i s p l a y  o f f .  I f  y o u
w a n t  t o  g o  a s  f a s t  a s  p o s s i b l e  a n d  d o n t t  n e e d  t h e  d i s p l a y ,  u s e  t h e
OFFDISPLAY command;  the  ONDISPLAY command tu rns  i t  back  on :

1O OFFDISPLAY
20 SUMZ=0%
30 FOR T%=12 T0 300002
40 SUMZ=SUM%+lZ
50 NEXT TZ
60 ONDISPLAY
70 PRINT SUMZ

DEG and RAD

h lhen  the  BASIC  i s  l oaded ,  i t  i s  i n i t i a l i zed  so  tha t  ang les  used  w i th  t r i g
func t i ons  mus t  be  i n  rad ians .  The  DEG command  changes  the  t r i g  f unc t i ons
so that  they work wi th  degrees.  The RAD command swi tches the system back
to  rad i .ans .

10 DEG

50 RA;
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POKE and POKEW

POKB is  a  commonly  used command;  i t  s to res  a  by te  in  a  spec i f ied  memory
loca t ion .  POKEW s tores  a  16  b i t  word  in  a  spec i f ied  nenory  loca t ion .  The
low order  8  b i ts  a re  s to red  a t  the  memory  loca t ion ,  and the  h igh  order  b i ts
are  s to red  a t  memory  loca t ion  p lus  one.  Th is  i s  the  normal  way to  s to re  an
in teger  on  the  ATARI .  In  the  fo l low ing  example ,  O is  s to red  in  40959,  and
289 is  s to red  in  40957 and 40958:

10 PoKE 409597",0%
20 POKEW 409577",2897"

EXG

The  EXG command  exchanges  two  s t r i ngs .  I t s  f o rma t  i s :

EXG (  s t r  ingvar  ia  b le  ,s t r  ingvar iab le )

10  EXG(T$  ,A$  )

1 0  E X G ( Y 1  $  ( 5 7 " , 2 7 . ) , C $  (  1 Z )  )

I n  t h e  f i r s t  e x a m p l e ,  i f  A $  e q u a l s  t A t  a n d  T $  e q u a l s ' Z Z ' b e f o r e  t h e  E X G
c o m m a n d  i s  e x e c u t e d ,  t h e n  A $  w i l l  e q u a l ' Z Z ' a n d  T $  w i l l  e q u a l  r A f  a f t e r
E X G  i s  e x e c u t e d .  N o t e  t h a t  y o u  c a n n o L  u s e  E X G  w i t h  i n t e g e r s  o r  r e a l
v a r i a b l e s .

TRAP

N o r m a l l y ,  i f  a n  e r r o r  o c c u r s  d u r i n g  t h e  e x e c u t i o n  o f  a  p r o g r a n ,  t h e  s y s t e m
i m m e d i a t e l y  r e t u r n s  t o  B A S I C .  S o m e t i m e s  t h i s  i s  u n d e s i r e a b l e .  F o r
e x a m p l e ,  s u p p o s e  a  u s e r  e n L e r s  a n d  m i s s p e l l s  a  f i l e  n a m e ;  t h e  p r o g r a m
c a n n o t  f i n d  t h e  f i l e  a n d  r e t u r n s  t o  B A S I C  w i t h  a  f i l e  n o t  f o u n d  e r r o r .
W o u l d n ' t  i t  b e  b e t t e r  t o  g i v e  t h e  u n f o r t u n a t e  p e r s o n  a n o t h e r  c h a n c e ?  T h e
T R A P  c o m m a n d  l e t s  y o u  d o  t h i s .  I t s  f o r m a t  i s

TRAP l inenumber

I n  c a s e  o f  a n  e r r o r ,  T R A P  c a u s e s  t h e  s y s t e m  t o  g o  t o  t h e  s p e c i f i e d
l i n e n u m b e r .  M e m o r y  l o c a t i o n  1 2 4 0  w i l l  h a v e  t h e  e r r o r  n u m b e r .  Y o u  c a n  u s e
a  P E E K  c o m m a n d  t o  g e t  i t .  A p p e n d i x  B  h a s  a  l i s t  o f  t h e  e r r o r  c o d e s .
Suppose you come to  a  sec t ion  o f  the  program where  you wou ld  p re fe r  an
e r r o r  t o  f o r c e  a  r e L u r n  t o  B A S I C .  T R A P  O  w i l l  c a u s e  s u b s e q u e n t  e r r o r s  t o
d o  t h i s .  0 f  c o u r s e ,  y o u  c a n  a l w a y s  i s s u e  a n o t h e r  T R A P  c o m m a n d  a n d  a g a i n
t a k e  o v e r  e r r o r  c o n t r o l .

LOADST and POPST

LOADST le ts  you save s t r ings  or  numbers  to  the
P O P S T  l e t s  y o u  r e m o v e  s t r i n g s  a n d  n u m b e r s  f r o m
v a r i a b l e s .  T h e  f o r m a t s  a r e

L O A D S T (  e x p r e s s i o n  )

POPST(  var iab lename )

s t a c k  u s e d  b y  t h e  s y s t e m .
the  s tack  and s to re  then in

F o r  e x a m p l e  '  s u p p o s e  y o u  h a v e  a  s u b r o u t i n e  w h i c h  t a k e s  a  n u m b e r  a n d
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: - ,  re turns a s t r ing equal  to  the hex va lue of  the nunber .  The quest ion is ,  how
'  t o  supp ly  the  sub rou t i ne  w i th  the  number ,  and  how to  ge t  t he  s t r i ng

informat ion back f ron the subrout ine.  One way is  to  use the LOADST conmand
to put  the number on the s tack.  The subrout ine uses the POPST command to
store the number in  a var iab le that  i t  can work wi th .  When the subrout ine
f in ishes evaluat ing the s t r ing,  i t  loads the s t r ing on the s tack and then
returns.  The main program now uses Lhe POPST connand to s tore the s t r ing
in a var iab le:

10 LOADST(Tz)
20 GOSUB lOO

:.  

PoPSr(r$)

100 P0PST(HEXZ)

2OO LoADST(HEX$)
2IO RETURN
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8. FUNCTIONS AND NAMED SUBROUTINES

Funct , ions

A d v a n  B A S I C  p r o v i d e s  a  n u m b e r  o f  b u i l t - i n  f u n c t i o n s .  I n  a d d i t i o n ,  i t
a l lows user -de f ined func t ions  and named subrout ines  w i th  0  to  4  a rguments .
M o s t  o f  t h e  b u i l t - i n  f u n c t i o n s  a r e  l i s t e d  o r  d e s c r i b e d  i n  t h e  c h a p t e r
cover ing  the  per t inent  t .op ic .  The remain ing  func t ions  are  descr ibed in
t h i s  c h a p t e r .  T a b l e  8 - 1  l i s t s  t h e  f u n c t i o n s  t h a t  d e a l  w i t h  r e a l  v a r i a b l e s ;
Tab le  8 -2  those dea l ing  pr imar i l y  h r i th  in tegers .

A B S ( x )
A r A N ( x )
cos (x )
E X P ( x )
r rNr (  xz )
F r x ( x , ' 1 7 " )
r N r ( x )
L O G ( x )
R N D ( x )
s r N ( x )
s G N ( X )
s Q R ( x )
T A N ( X )
v A L ( x $  )

A B S Z  (  x Z  )
G E T K E Y

P E E K  (  x Z  )

PEEKhT ( XZ )

R N D Z  (  x Z  )

sTrcK ( x% )

s r R r c ( x z )
T I M E

Table  8-1

r e t u r n s  t h e  a b s o l u t e  v a l u e  o f  X
r e t u r n s  t h e  a r c t a n  o f  X
r e t u r n s  t h e  c o s i n e  o f  X
r e t u r n s  e ^ X
t r e a t s  X 7 ,  a s  a n  u n s i g n e d  i n t e g e r  f r o m  O Z  t o  6 5 5 3 5 2  a n d
c o n v e r t s  i t  t o  a  r e a l  n u n b e r
r o u n d s  X  t o  Y 7 "  d e c i m a l  p l a c e s .
r e t u r n s  t h e  i n t e g e r  p a r t  o f  X
r e t u r n s  t h e  n a t u r a l  l o g a r i t h m  o f  X
r e t u r n s  a  r a n d o m  n u m b e r  w i t h  a  v a l u e  b e t w e e n  0  a n d  X
r e t u r n s  t h e  s i n e  o f  X
r e t u r n s  I  i f  X > 0 , 0  i f  X = 0 ,  a n d  - 1  i f  X < 0
r e t u r n s  t h e  s q u a r e  r o o t  o f  X
r e t u r n s  t h e  t a n g e n t  o f  X
t r a n s l a t e s  a  s t r i n g  i n L o  t h e  n u m b e r  t h a t  i t  r e p r e s e n t s

T a b l e  8 - 2

r e t u r n s  t h e  a b s o l u t e  v a l u e  o f  X 7 "
r e t u r n s  t h e  A S C I I  c o d e  f o r  a  k e y  t h a t  h a s  b e e n
p r e s s e d ,  r e t u r n s  0  i f  n o  k e y  h a s  b e e n  p r e s s e d
r e t u r n s  a n  i n t . e g e r  e q u a l  t o  t h e  v a l u e  a t  t h e
m e m o r y  l o c a t i o n  X Z
r e t u r n s  a n  i n t e g e r  e q u a l  t o  t h e  v a l u e  o f  t h e  w o r d
a t  m e m o r y  l o c a t i o n  X 7 "  a n d  X Z + I % ;  ( l o w  o r d e r  8  b i t s  a t
X 7 ,  a n d  h i g h  o r d e r  8  b i t s  a t  X Z + I Z
r e t u r n s  a  r q n d o m  i n t e g e r  o f  v a l u e  g r e a t e r  t h a n  0  a n d
l e s s  t h a n  o r  e q u a l  t o  X % .  X Z  r n u s t  b e  l e s s  t h a n  2 5 6 7 . .
r e t u r n s  a n  i n t e g e r  w h o s e  v a l u e  d e p e n d s  u p o n  t h e
p o s i t i o n  o f  j o y s t i c k  n u m b e r e d  X Z  ( s e e  r e f e r e n c e
m a n u a  1  )
r e t u r n s  0  i f  t h e  X 7 "  j o y s t i c k  f i r e b u t t o n  i s  p r e s s e d ;
o t h e r w i s e  r e t u r n s  I %
r e t u r n s  a n  i n t e g e r  w h o s e  v a l u e  e q u a l s  t h e  n u m b e r  o f
s i x t i e t h  o f  s e c o n d s  s i n c e  l a s t  R T I M E  c o m m a n d

T h e  r e f e r e n c e  n a n u a l  g i v e s  a d d i t i o n a l  i n f o r m a t i o n  o n  a l l  t h e  f u n c t i o n s
l i s t e d  i n  T a b l e s  B - l  a n d  8 - 2 .

User -Def  ined Func t  ions

I f  t h e r e  i s  a n  e x p r e s s i o n
u s e r - d e f i n e d  f u n c t i o n  m a y

w h i c h  y o u  e v a l u a t e  s e v e r a l  t i m e s  i n  a  p r o g r a m ,  a
b e  h e l p f u l .  T h e  f o r m a t  i s
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DEF f  unc t  ionname (  var iab lenane r . . .  rvar iab lenane )=express ion

The funcr ionname must  s ta r t  w i th  FN.  The var iab lenanes in  paren theses  are
opt iona l ;  there  may be  no  more  than four .  Suppose tha t  in  severa l  p laces
you need to  de termine the  la rger  o f  two in teger  numbers .  The fo l low ing
f u n c t i o n  w i l l  d o  t h i s :

DEF FN LA RG ER Z ( XZ,Y7" ) =l/.7* 7X%)Y Z) +'IZ* (YZ> =XZ)

rc XZ is greater than YZ, then XZ>Y7" yields one and ' |Z)=XZ yields zeroi
thus the r ight  s ide equaLs XZ.  I f  YZ is  greater  than or  equal  to  X7,  then
the r ight  s ide equals  YZ.  The va lues of  XZ and YZ are detern ined when the
func t i on  i s  used .  Here  i s  an  examp le :

IO GZ=3Zz A7.=6%
20 PR INT FNLARGERT" (G7"* 37",A7")
3 0 DEF FN L A RGE R% (XZ,y Z) =XZ* (XZ>Y% ) +Y7,* (Y%) =XZ)
RUN
9

At  l ine  20  we use the  func t ionnane.  XZ takes  the  va lue  o f  CZ*32 ( i .e . ,92) ,
a n d  Y 7 ,  t a k e s  t h e  v a l u e  o f  l f l  ( i . e . , 6 2 ) .  S i n c e  X Z  i s  g r e a t e r  t h a n  Y Z ,  t h e
func t ion  re tu rns  the  va lue  o f  9%.  Thus ,  a t  l ine  20 ,  FNLARGERZ is  se t  to  9Z
a n d  t h i s  i s  w h a t  i s  p r i n t e d .

The var iab les  X% and Y% are  ca l led  dummy var iab les .  The i r  va lues  are  se t
b y  t h e  e x p r e s s i o n s  i n  t h e  p a r e n t h e s e s  f o l l o w i n g  t h e  u s e  o f  t h e
f u n c t i o n n a m e  i n  t h e  p r o g r a m .  T h e s e  v a l u e s  h o l d ,  h o w e v e r ,  o n l y  i n  t h e
def in i t ion  o f  the  func t ion .  I t  X7"  and ' I% had been used e lsewhere  in  the
program,  the i r  va lue  wou ld  have been unchanged by  what 'happened to  XZ and
' I% in  the  func t ion .  That  i s ,  the  X7"  andY% in  the  func t ion  wou ld  no t  be  the
same var iab les  as  X% and \Z  used e lsewhere  in  the  program.

F u n c t i - o n n a m e s  c a n  b e  r e a l ,  i n t e g e r  ( e n d s  i n  % ) ,  o r  s t r i n g  ( e n d s  i n  $ ) .
S t r i n g  f u n c t i o n s  a l w a y s  r e t u r n  s t r i n g  e x p r e s s i o n s ;  t h u s ,  b y  d e f i n i t i o n ,
t h e  r i g h t  s i d e  o f  a  s t r i n g  f u n c t i o n  m u s t  b e  a  s t r i n g  e x p r e s s i o n .

NamedS u b r o u t i n e s

Named subrout ines  are  s imi la r  to  o rd inary  subrout ines ,  except  they  can
have 0  to  4  dummy var iab les ,  and they  are  ca l led  in  a  d i f fe ren t  way .  To
c a l l  a  n a m e d  s u b r o u t i n e ,  j u s t  u s e  i t s  n a m e ;  i f  d u m m y  v a r i a b l e s  a r e  u s e d ,
s e L  u p  e x p r e s s i o n s  f o r  e a c h  o n e .  S u b r o u t i n e  n a m e s  m u s t  e n d  w i t h  a  0
symbol .  The command SUB fo l lowed by  the  subrout ine  name,  de f ines  the  s ta r t
o f  t h e  r o u t i n e .  T h e  c o m m a n d  S U B E N D  d e f i n e s  t h e  e n d  o f  t h e  n a m e d
s u b r o u t i n e .  I f  y o u  w a n t  t o  e x i t  f r o m  t h e  m i d d l e  o f  a  n a m e d  s u b r o u t i n e ,  y o u
can use a  RETURN command.  Any  number  o f  RETURNS may be  present ;  however ,
you may use on ly  one SUBEND and i t  must  be  the  las t  s ta tement  in  the
s u b r o u t i n e .
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5 A%=7%
1O PRINTLARGERO(52,32)
15 PRINTLARGER0(-3Z,AZ+I%)
20 SUB PRINTLARGER@(XZ,YZ)
30 TF X%>YZ THEN PRINT XZ ELSE PRINT YZ
40 SUBEND
RUN
5
8

In the  above example ,  the  PRINTLARGERO subrout ine  is  ca l led  f i rs t  a t  l ine
10.  The subrout ine  s ta r t ing  a t  l ine  20  is  executed  w i th  XZ equa l  to  5Z and
Y% equa l  to  3%;  a  5  i s  p r in ted .  The subrout ine  is  aga in  ca l led  a t  l ine  15 ,
with X7" now equal to -32 and YZ equal to AZ+17, that is,  82. An I  is
p r i n t e d .

The var iab les  XZ and YZ a te  ca l led  dummy var idb les .  The i r  va lues  are  se t
by  the  express ions  in  the  parentheses  fo l low ing  the  use  o f  the  subrout ine
name in  the  progran.  These va lues  ho ld ,  however ,  on ly  in  the  subrout ine .
I f  XZ and Y7"  a re  used e lsewhere  in  the  progran,  the i r  va lues  rena in
unchanged by  what  happened to  X% and YZ in  the  subrout ine .  In  e f fec t ,  the
dummy var iab les  XZ and Y7"  in  the  subrout ine  wou ld  be  d i f fe ren t  f rom the  XZ
and Y7"  used ou ts ide  o f  the  subrout ine .

Spec ia l  noEe:  In  most  s i tua t ions  the  sys ten  w i l l  au tomat ica l l y  conver t
be tween rea l  and in teger  nunbers .  In  user  de f ined func t , ions  and named
subrout ines ,  however ,  the  argument  must  be  the  same in  the  de f in i t ion  and
w h e n  t h e  f u n c t i o n  o r  s u b r o u t i n e  i s  u s e d .  F o r  i n s t a n c e ,  t h e  f o l l o w i n g
p r o g r a m  g i v e s  a n  a r g u m e n t  e r r o r  w h e n  c o n p i l e d .  T h i s  i s  b e c a u s e  t h e
def in iL ion  a t  l ine  2O shows an in teger  a rgument ,  bu t  a  rea l  a rgument  i s
u s e d  a t  l i n e  1 0 .

1 0  P R r N T  F N T ( A )
2 0  D E F  F N T ( B Z ) = 2

T h e  s y s t e m  w i l l  g o  a r o u n d  a  f u n c t i o n  o r  s u b r o u t i n e  d e f i n i t i o n
a u t o m a t i c a l l y ,  j u s t  a s  i t  g o e s  a r o u n d  D A T A  s t a t e m e n t s .  S o  y o u  m a y  p l a c e
f u n c t i o n s  a n d  s u b r o u t i n e s  a n y w h e r e  i n  t h e  p r o g r a m .  N o t e  t h a t  t h e
d e f i n i t i o n  o f  a  f u n c t i o n  o r  a  s u b r o u t i n e  d o e s  n o t  n e e d  t o  p r e c e d e  i t s  u s e .
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9. MORE ON PRINTING

PRINT and LPRINT

The PRINT command is  used to  d isp lay  in fo rmat ion  on  the  TV or  mon i to r
screen.  Note  tha t  the  sys tem cons iders  a  ?  to  be  the  same as  a  PRINT
command.  Us lng  a  ?  w i l l  cu t  down on your  typ ing  and save space on  a  d isp lay
l ine .  LPRINT works  the  same as  PRINT,  except  tha t  the  ou tpu t  i s  sen t  to
the  pr in te r .  L ike  most  BASICs,  Advan BASIC uses  comnas and semico lons  to
cont ro l  p r in t  spac ing .  See the  re fe rence manua l  i f  you  are  no t  fan i l ia r
w i t h  L h i s .

TAB

Use the  TAB func t ion  to  spec i f i y  the  co lumn you want  t ,o  p r in t  in .  I t  can  be
used w i th  e i ther  the  PRfNT or  LPRINT command.  For  example :

PRINT TAB(  f  5Z)  ;  "HELL0r r

T h e  f a r  l e f t  c o l u m n  i s  0 ,  t h e  n e x t  i s  1 ,  e t c .  T A B ( 1 5 2 )  w i l l  s h i f t  t h e  p r i n t
pos i t ion  to  co lumn 15,  the  semico lon  w i l l  keep i t  a t  15 ,  and the  H in  HELLO
wi l l  be  pr in ted  in  co lumn 15.

PRINT USING and LPRINT USING

These commands a l low the  programmer  much grea ter  cont ro l  o f  ou tpu t  than do
PRINT and LPRINT commands.  For  example ,  you  can:

1 .  s p e c i f y  t h e  n u m b e r  o f  d e c i m a l  p o i n t s  ( t h e  n u m b e r  w i l l  b e  r o u n d e d ) .

2 .  r i g h t  j u s t i f y  n u n b e r s

3 .  a l i g n  d e c i m a l  p o i n t s

4 .  i n s e r t  $  a n d / o r  *  b e f o r e  n u m b e r s

5 .  i n s e r t  t r a i l i n g  o r  l e a d i n g  m i n u s  s i g n s

6 .  d o  s o m e  s t r i n g  o p e r a t i o n s

The de ta i l s  o f  us ing  the  command are  descr ibed in  the  re fe rence manua l .  I
shou ld  re rn ind  you,  however ,  tha t  to  use  these two commands the  PUSINC.App
f i l e  m u s t  b e  a p p e n d e d  t o  y o u r  p r o g r a m  b e f o r e  i t  i s  c o m p i l e d .

WIDTH

This  i s  a  sys tem command (you cannot  use  i t  in  your  p rogram)  wh ich  se ts  the
p r i n t i n g  w i d t h .  T y p i n g  W I D T H  B 0  c a u s e s  t h e  s y s t e m  t o  a s s u m e  t h a t  t h e
p r i n t e r  i s  s e L  f o r  8 0  c h a r a c t e r s .  I f  y o u  d o  n o t  u s e  t h i s  c o n m a n d ,  t h e
s y s t e m  a s s u n e s  a  p r i n t e r  w i d t h  o f  7 5  c h a r a c t e r s .  I f  y o u  r r r a n t  t o  s e t  t h e
pr in te r  w id th  in  your  p rogramr  lou  must  POKE the  new wid th  in to  memory
l o c a t i o n  I 2 5 I .  F o r  e x a m p l e ,  P O K E ( I 2 5 I % , 8 0 2 )  s e t s  t h e  p r i n t e r  w i d t h  t o  8 0 .
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IO. MORE ON STRINGS

S t r i n g Funct ions

There  are  a  number  o f  Advan BASIC func t ions  wh ich  are  he lp fu l  when work ing
wi th  s t r ings .  Each is  descr ibed here  br ie f l y  and in  more  de ta i l  in  the
r e f e r e n c e  m a n u a l .

C H R $ ( X Z )  g e n e r a t e s  a  o n e  c h a r a c t e r  s t r i n g ;  t h e  A S C I I  c o d e  f o r  t h i s
charac ter  i s  g iven  by  the  va lue  o f  XZ.

CHRW$(XZ)  genera tes  a  two charac ter  s t r ing ;  the  ASCI I  code fo r  the  f i rs t
charac ter  i s  X% MOD 2562.  The ASCI I  code fo r  the  second charac ter  i s
x7"/2562.

INSTR(XZ,A$,8$)  searches  Ag to  see i f  B$  is  inc luded in  i t .  The search
s t a r t s  a t  t h e  X 7 "  c h a r a c t e r  p o s i t i o n  o f  A $ .  I f  n o  n a t c h  i s  f o u n d ,  i t
re tu rns  an  inLeger  equa l  to  O7, ;  o therw ise ,  i t  re tu rns  an  in teger  equa l  to
the  charac ter  pos i t ion  in  A$ a t  wh ich  the  match  was found.

INSTRI(A$ ,N7" ,YZ)  searches  A$ to  see i f  the  charac ter  whose ASCI I  code
equa ls  Y7"  i s  p resent .  The search  s ta r ts  a t  the  XZ charac ter  pos i t ion  o f
A $ .  I f  n o  m a t c h  i s  f o u n d ,  a n  i n t e g e r  e q u a l  t o O %  i s  r e t u r n e d ;  o t h e r w i s e ,  i t
re tu rns  an  in teger  equa l  to  the  pos i t ion  in  A$ a t  wh ich  the  match '  occur red .

L E F T ( A $ , X Z )  r e t u r n s  a  s t r i n g  e q u a l  t o  t h e  f i r s t  X %  c h a r a c t e r s  o f  A $ .

L E N ( A $ )  r e t u r n s  a n  i n t e g e r  e q u a l  t o  t h e  l e n g t h  o f  A $ .

MID(A$,X%,Y7" )  re tu rns  a  s t r ing  o f  leng th  Y% composed o f  the  charac ters  o f
A$ f rom pos i t ion  X% to  XZ+YZ-L%.

N U M $ ( X Z )  r e t u r n s  a  s t r i n g  r e p r e s e n t i n g  t h e  v a l u e  o f  t h e  i n t e g e r  X Z

R I G H T ( A $ , X Z )  r e t u r n s  a  s t r i n g  c o m p o s e d  o f  t h e  c h a r a c t e r s  o f  A $  f r o n
p o s i t i o n  X 7 "  t o  t h e  e n d  o f  t h e  s l r i n g .

STRING(X7" rYZ)  re tu rns  a  s t r ing  o f  leng th  X%,  a IL  o f  whose charac ters  have
t h e  A S C I I  c o d e  e q u a l  t o  Y Z .

S T R $ ( X )  r e t u r n s  a  s t r i n g  r e p r e s e n t i n g  t h e  v a l u e  o f  t h e  r e a l  n u m b e r  X .

In  add i ton  to  these func t ions ,  there  are  t r r 'o  Advan BASIC commands des igned
t o  w o r k  w i t h  s t r i n g s :

INSERTB

i

10  INSERTB(A$ ,X%,Y7" )

T h i s  c o m m a n d  i n s e r t s
c o d e  o f  t h e  c h a r a c t e r

a  charac ter  in to  A$ a t  the  XZ pos i t ion .  The ASCI I
w i l l  b e  Y Z .
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INSERTI'l

10 TNSERTW(A$,Xz,yz)

This  command inser ts  t r4ro characters in to A$;  one at  the X% posi t ion and
the other  at  X%+IZ.  The ASCII  code of  the character  a t  the XZ posi t ion is
Y% l4OD 256%. The ASCII code of the character at the X7+17" posit ion is
Y7"/2567.
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11. MORE ON SYSTEM COMMANDS

SAVEC and EXEC

Here is  how to run a regular ly  used progran wi thout  hav ing to  compi le  i t
f i rs t  each t ime.  Use the LOAD command to br ing the pr6gt . r  in to the
computer  and then type COMPILE.  Af ter  the COMPILE i l  completed,  rhe
system wi l l  respond wiLh Ready.  Now' type SAVEC and fo l low th is  wi th  a
space and f i lename.  This  wi l l  save the compi led code on the d isk.  When you
want  to  run the program, type EXEC fo l lowed by the f i lenane of  the compi led
c o d e .

The fo l lowing exanple shows how to compi le  and save the code for  a  progran
named ALPHA.BAS:

LOAD ALPHA.BAS
Read y
COMPILE
Read  y
SAVEC ALPHA.COD
Readv

Next  t , ime you want  to  run  the  program,  type  ExEc ALPHA.cOD.

Conp i l ing  and Execut ing  Long Programs

I f  you  do  enough programming in  Advan BASICT lou  w i l l  eventua l l y  wr i te  a
program wh ich  is  too  long fo r  the  normal  RUN command,  and you w i l l  ge t  a
MEMORY EXCEEDED message.  Th is  means tha t  e i ther  there  isn i t  enough roon
f o r  t h e  c o m p i l e ,  o r  t h e r e  i s n r t  e n o u g h  r o o m  f o r  t h e  p r o g r a n  a n d  i i s  d a t a
d u r i n g  e x e c u t i o n .  T a k e  h e a r t ;  i n  m a n y  c a s e s  y o u  c a n  s t i 1 l  r u n  t h e  p r o g r a n .
I t  j u s t  t a k e s  a  s l i g h t l y  d i f f e r e n t  t e c h n i q u e .

When you type RUN,  Advan BASIC w i l l  keep bo th  the  compi led  code and the
program in  memory .  Th is  i s  very  conven ien t  i f  you  v ran t  to  mod i fy  the
p r o g r a m ,  b e c a u s e  i t r s  r i g h t  i n  m e m o r y .  Y o u  s i m p l y  m a k e  t h e  c h a n g e i  a n d
t h e n  r u n  i t  a g a i n ;  h o w e v e r ,  i t  d o e s  l i m i t  t h e  s i z e  o f  a  p r o g r a m  y o u  c a n  r u n .

I f  you  type  RUN 1 ,  the  sys tem wi l l  de le te  each l ine  o f  the  program as  the
l ine  is  compi led .  A t  the  end o f  the  compi le ,  the  program wi l l  have been
e r a s e d .  T h i s  l e t s  y o u  r u n  m u c h  l , a r g e r  p r o g r a m s .  B e  s u r e  t o  s a v e  t h e
p r o g r a m  b e f o r e  y o u  t r y  t h i s ,  o r  y o u  w i l l  b e  v e r y  s a d  i n d e e d .  Y o u  c a n  b l s o
u s e  t h i s  t e c h n i q u e  w i t h  p r o g r a m s  y o u  r u n  d i r e c t l y  f r o m  a  d i s k .  F o r
e x a m p l e :

RUN D2:ALPHA.BAS 1

Th is  command loads  the  program f rom d isk  2 ,  compi les  i t ,  and  then executes
i t .  T h e  p r o g r a m  l i n e s  a r e  d e l e t e d  a s  t h e y  a r e  c o m p i l e d .  Y o u  c a n  a l s o  u s e
th is  op t ion  w i th  the  COMPILE command:

COMPILE 1

Th is  command compi les  the  program in  memory  and de le tes  each l ine  a f te r  i t
has  been cornp i led .
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I f  you can now compi le ,  but  s t i l l  cannot  executer  you can squeeze out  a
l i t t l e  more  menory  by  t yp ing  RUN 3 .  I f  you  do  no t  have  an  XL  o r  XE
computer ,  th is  wi l l  ga in about  17K of  space.  The systen th inks of  th is  as a
1 p lus a 2.  The I  te l ls  i t  to  de lete the progran;  the 2 te l1s i t  to  remove
the BASIC.  On an XL most  of  the BASIC is  put  in  speciaL h igh RAM before
execu t i on ,  and  the  ga in  i s  ra the r  sma l l  ( abou t  3K) .  I f  i t  a l l ows  the
program to execut ,e ,  however ,  donr t  knock i t .  You can a lso use the 3 opt ion
when running prograns from a disk. The fol lowing connand is equivalent to
loading ALPHA.BAS fron disk 1 and then giving a RUN 3.

RUN ALPHA.BAS 3

I f  you can conpi le  us ing a RUN 3,  but  s t i l l  cannot  execute,  Iou have one of
th ree  poss ib i l i t i es :

1 .  rewr i t e  t he  p rog ram
2.  use  a  d i f f e ren t  BASIC ,
3 .  use  the  op t i ona l  Advan

c o n p u t e r ,  o r  l a n g u a g e
BASIC opt im iz ing  compi le r

I , lhat i f  you cannot even conpi le with the COMPILE I  opt ion? Then you wi l l
need to  do  a  d isk  to  d isk  compi le .  Th is  w i l l  b r ing  in  the  par ts  o f  the
program on ly  as  they  are  needed,  and w i l l  pu t  the  ou tpu t  code back  on  the
d isk .  Wi th  i t ,  you  can compi le  qu i te  long prograns .  Note  tha t  your  p rogram
name nus t  no t  end in  .C0D or  .WRK,  o r  you  w i l l  lose  i t .  There  are  two
f o r m a t s  p o s s i b l e :

(1 )  COMPTLE ALPHA.BAS

This  command conp i les  the  program named ALPHA.BAS on d isk  1  and s to res  the
compi led  code on  dr ive  1  under  the  name ALPHA.COD.  A f i le  naned ALPHA.WRK
wi l l  be  c rea ted  and then erased a t  the  end o f  the  conp i le .

(2 )  COMPILE ALPHA .BAS/D2:GAMMA.002

Th is  command compi les  the  program named ALPHA.BAS on d isk  I  and s to res  the
compi led  code on  dr ive  2  w i th  the  name GAMMA.OO2.  The /  symbo l  te l l s  the
s y s t e m  t h a t  y o u  w a n t  t o  s p e c i f y  t h e  l o c a t i o n  a n d  n a m e  o f  t h e  c o m p i l e d  c o d e .
A f t e r  t h e  d i s k  t o  d i s k  c o m p i l e  i s  c o m p l e t e d ,  y o u  c a n  e x e c u t e  t h e  c o m p i l e d
code w i th  the  EXEC conmand.  The fo l low ing  command executes  the  code
g e n e r a t e d  b y  t h e  p r e v i o u s  c o m m a n d :

EXEC D2 : GAMMA .002

I f  y o u  a d d  a  s p a c e  a n d  a  2  a t  t h e  e n d  o f  e i t h e r  o f  t h e  a b o v e  o p t i o n s ,  t h e
B A S I C  w i l l  b e  r e m o v e d  w h e n  t h e  p r o g r a m  i s  e x e c u t e d :

COMPILE ALPHA.BAS/D2:GAMMA .OO2 2

I f  y o u  r e m o v e  t h e  B A S I C  t o  e x e c u t e  a  p r o g r a m ,  y o u  m u s t  r e s t o r e  t h e  B A S I C  a t
the  end o f  the  program.  The sys tem wi l l  p r in t  the  message T INSERT BASIC
DISK&RETURN |  .  You can then inser t  the  Master  d isk  in to  d r ive  I  and press
R E T U R N .  0 r  y o u  c a n  u s e  F O R M A T 1 . C O D  ( s e e  C h . 1 7 )  t o  f o r m a t  a  d i s k  w i t h  t h e
BASIC on i t  and use th is  as  your  work ing  d isk .  I f  your  work ing  d isk  has  the
B A S I C  a n d  i s  i n  d r i v e  1 ,  j u s t  p r e s s  R E T U R N .  E i t h e r  w a y ,  i t  t a k e s  a b o u t  1 6
s e c o n d s  t o  r e l o a d  t h e  B A S I C .
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Enter in8  long proArans

When enter ing  a  long progran you might  ge t  a  NO R00M er ror  nessage.  I f
tha t  happens,  you shou ld  save the  progran to  the  d isk  and then re load i t
us ing  the  fo l low ing  spec ia l  fo rna t :

LOAD f i lename I

The I  a f te r  the  f i lenane ins t ruc ts  the  sys ten  to  keep the  main  par t  o f  the
program on the  d isk .  Then you can cont inue typ ing  in  your  p rogran.  L IST,
DEL,  e tc .  w i l l  work  as  be fore ;  however ,  when you nex t  save,  you  nus t  use  a
d i f fe ren t  name.  A lso  you w i l l  need to  keep th is  d isk  in  the  computer
dur ing  the  save.  I f  you  have a  one d isk  d r ive  sys ten ,  you  must  save back  to
the  same d isk .  However ,  you  can use COPYFILE.COD to  move the  progran to
a n o t h e r  d i s k .

.
K ILL ,  RENAME,  LOCK.  and UNLOCK

Descr ip t ions  o f  the  above comnands are  in  the  re fe rence manua l .  Each one
can be  ca l led  d i rec t l y  f rom the  BASIC w i thout  a f fec t ing  the  program in  :
m e m o r y .
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12 .  SOUND

SOUND

Cons ider  the  fo l low ing  fo rmat :

souND volcEz,FREQUENCYZ,DISToRTIoNZ,VOLUMEZ

ATARI  computers  have four  independent  sound channe ls  ca l led  vo ices ;  they
a r e  n u m b e r e d  0 r L r 2 ,  a n d  3 .  T h e  v a l u e  o f  V O I C E Z  d e t e r n i n e s  w h i c h  v o i c e  y o u
are  issu ing  a  comnand to .  The va lue  o f  FREQUENCYZ (1  to  255)  de termines
t h e  s o u n d  f r e q u e r t c y .  F o r  e x a m p l e ,  1 2 I Z  i s  m i d d l e  C .  ( S e e  r e f e r e n c e  m a n u a l
fo r  a  comple te  tab le ) .  The va lue  o f  DISTORTIONZ ranges f rom 0Z to  152.  I t
c o n t r o l s  t h e  a m o u n t  a n d  t y p e  o f  n o i s e  o u t p u t ;  I 0 %  p r o d u c e s  a  p u r e  n o t e .
The va lue  o f  VOLUMEZ a lso  ranges  f rom 07"  ( tound o f f )  to  157"  (h ighes t
vo lume) .  Once s ta r ted ,  a  channe l  w i l l  con t inue to  emi t  the  same sound
unt i l  ano ther  command is  g iven  to  tha t  channe l ,  o r  un t i l  the  program ends.

ASOUND and SCONTROL

You can use AS0UND and SCONTROL to  se t  up  a  ser ies  o f  no tes  and then a l low
t h e  c o m p u t e r  t o  p l a y  t h e  s e r i e s  a u t o m a t i c a l l y  w i t h o u t  a n y  f u r t h e r
commands.  For  exanp le ,  the  program s tar ts  a  tune and then does  someth ing
e lse ,  l i ke  man ipu la te  a  p layer ,  wh i le  the  sys ten  is  p lay ing  t .he  spec i f ied
t u n e .  T h e  f o r m a t s  f o r  t h e s e  c o m m a n d s  a r e :

ASOUND VOICEZ,ADR (  l inenumber  )

SCONTROL in tegerexpress  r inLegerexpress  r in tegerexpress  r in tegerexpress

In  ASOUND the  va lue  o f  VOICEZ spec i f ies  wh ich  vo ice  you are  issu ing  a
c o m m a n d  t o  ( 0 ,  1 r  2 ,  o r  3 ) .  T h e  n u m b e r  a f t e r  A D R  i s  t h e  l i n e n u m b e r  w h e r e
t h e  d a L a  f o r  t h e  v o i c e  i s  l o c a t e d .  T h e  d a t a  m a y  e x t e n d  o v e r  s e v e r a l
s u c c e s s i v e  l i n e s  a n d  s p e c i f i e s  f r e q u e n c y ,  d u r a t i o n ,  d i s t o r t i o n ,  a n d  v o l u m e .
A S O U N D  d o e s  n o t  s t a r t  a  v o i c e ;  i t  o n l y  s p e c i f i e s  w h a t  i s  t o  b e  p l a y e d .

SCONTROL s tar ts  and s tops  the  vo ices .  The four  numbers  fo l low ing  SCONTROL
cor respond to  the  four  ATARI  vo ices .  I f  the  number  i s  one,  the  vo ice  is
s t a r t e d  o r  c o n t i n u e d .  I f  i t  i s  z e r o ,  t h e  v o i c e  i s  s t o p p e d  o r  n o t  s t a r t e d .
T h u s  y o u  u s e  A S O U N D  c o m m a n d s  t o  s p e c i f y  t h e  d a t a  f o r  t h e  v o i c e s  a n d
SCONTROL to  s imu l taneous ly  s ta r t  them.  Th is  a l lows you to  synchron ize  the
v o i c e s .  C o n s i d e r  t h e  f o l l o w i n g  p r o g r a m ,  w h i c h  p l a y s  t w o  n o t e s  a n d  s t o p s :

1 0  A S O U N D  0 z , A D R ( 1 0 0 0 )
2 0  S C o N T R O L  r Z , O % , O % , O %
30 wArT 602
40 coTo 5000
1 0 0 0  c o D E " 5 ,  ! 1 2 1  , ! 1 6 9 , 7  , 1 2 4 3 ,  ! 1 7 0 , 0 , F F "
5 O O O  E N D

The 0% fo l low ing  ASOUND spec i f ies  tha t  the  sound w i l l  be  produced on  vo ice
0.  L ine  1000 is  where  the  da ta  fo r  the  vo ice  is  loca ted .  The C0DE command
a t  l i n e  1 0 0 0  i s  a  s p e c i a l  w a y  o f  e n t e r i n g  d a t a  i n t o  a  p r o g r a m .  I t  i s  u s e d
main ly  w i t .h  assembly  language code.  Here  ! /e  a re  us ing  i t  to  en ter  a  ser ies
o f  n u m b e r s .  s e p a r a t e d  b y  c o m m a s .  I f  p r e c e d e d  b y  !  t h e  n u m b e r s  a r e  i n
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d e c i m a l ;  o t h e r w i s e ,  t h e y  a r e  i n  h e x a d e c i m a l .  F e a r  n o t ,  h o w e v e r ;  y o u  d o n t t
need to  unders tand hex  nunbers  to  en ter  da ta .  You do  need to  know tha t  any
n u m b e r  f r o m  0  t o  9  i s  t h e  s a m e  i n  h e x  a n d  d e c i m a l ;  t h u s ,  y o u  d o n f t  n e e d  t o
u s e  !  i n  f r o n t  o f  t h e m .

The da ta  most  commonly  used w i th  ASOUND is  a  th ree  number  g roup;  look  a t
the  f i rs t  g roup on  l ine  1000 above.  The f i rs t  nunber  must  be  f rom I  to
2 5 4 ;  i t  s p e c i f i e s  d u r a t i o n  i n  s i x t i e t h s  o f  a  s e c o n d .  I t f s  a  5 r m e a n i n g  5 / 6 0
o f  a  s e c o n d .  T h e  s e c o n d  n u n b e r  s p e c i f i e s  f r e q u e n c y  ( 1  t o  2 5 5 ) .  I t  i - s  1 2 1 ,
or  midd le  C.  (See re fe rence manua l  fo r  comple te  tab le . )  The th i rd  number
is  a  cornb ina t ion  o f  two va lues  (each rang ing  f rom 0  to  15)  represent ing
d is to r t ion  and vo lume.  To  ge t  the  th i rd  number ,  nu l t ip ly  d is to r t ion  by  16
a n d  a d d  t h e  v o l u m e .  R e m e m b e r  t h a t  a  d i s t o r t i o n  o f  1 0  p r o d u c e s  a  p u r e  n o t e .
168 equa ls  10*16+8,  and thus  g ives  a  pure  tone a t  about  ha l f  vo lume.  S ince
1 5  p r o d u c e s  m a x i m u m  v o l u m e , 8  g i v e s  a b o u t  h a l f  v o l u n e .

Now look  a t  t .he  second group o f  t .h ree  numbers  on  l ine  1000.  The 7  means
t h a t  t h i s  s o u n d w i l l p l a y  f o r T / 6 O  o f  a  s e c o n d .  T h e 2 4 3  m e a n s  i t  i s  a  l o w C .
T h e  1 7 0  ( 1 0 * 1 6 + 1 0 )  m e a n s  i t  i s  a  p u r e  t o n e  o f  s l i g h t l y  o v e r  h a l f  v o l u m e .

N o t i c e  L h a t  t h e  l a s t  g r o u p  o n  l i n e  1 0 0 0  s t a r t s  w i t h  a  z e r o .  S i n c e  i t  d o e s
n o t  m a k e  a n y  s e n s e  t o  p l a y  a  n o t e  f o r  0 / 6 0  s e c o n d ,  t h i s  z e r o  i s  a  s i g n a l
tha t  what  fo l lows is  a  spec ia l  command.  There  are  th ree  o f  these:  O 'FF
t e l l s  t h e  s y s t e m  t o  s t o p  t h e  s o u n d  o n  t h a t  c h a n n e l ,  0 r F E  s t o p s  a l l
channe ls ,  and 0rFD is  exp la ined la te r  in  th is  chapter .  Back  to  l ine  1000
aga in ;  0 ,FF tu rns  o f f  the  sound a f te r  t_he 7 /60  second low C.

I f  you  need to  know where  you are  in  Lhe sound sequence,  g ive  an  RTIME a t
the  s ta r t . ,  and use the  T IME func t ion  to  de termine how many s ix t ie ths  o f  a
s e c o n d  h a v e  e l a p s e d .

The SCONTROL on l ine  20  s ta r ts  the  sound.  The WAIT 60% on l ine  30  prevents
t h e  p r o g r a m  f r o m  r e a c h i n g  t h e  E N D  b e f o r e  t h e  t u n e  h a s  b e e n  p l a y e d .  N o t e
tha t  a l l  vo ices  are  tu rned o f f  by  the  END command.

I t  i s  e a s y  t o  p l a y  a  t t t u n e t t  j u s t  o n c e ,  a s  i n  t h e  p r e v i o u s  p r o g r a m .  B u t  h o w
do you p lay  a  tune a  l im i ted  number  o f  t imes or  repeat  i t  con t inuous ly?
A n d  h o w  d o  y o u  p u t  a t t a c k  a n d  d e c a y  i n t o  n o t e s ?  Y o u  c a n  u s e  t h e  t o o l s
d e s c r i b e d  a b o v e ,  b u t  i t  w i l l  b e  r a t h e r  p a i n f u l .  A d v a n  B A S I C  s o l v e s  t h e s e
prob lems w i th  another  spec ia l  command.  Cons ider  t .he  fo l low ing  example :

1 0 0 0  c o D E " F F , # 2 O O O , F F , # 2 0 0 0 , F F , # 2 0 0 0 , 0 , F F i l
2 0 0 0  c 0 D E ' f 5 , !  I 2 1 , r . 1 6 g , 7 , !  1 7 0 , 0 , F D "

L ine  1000 has  th ree  spec ia l  commands wh ich  ac t  somewhat  l i ke  a  G0SUB.  Each
c o m m a n d  s t a r t s  w i t h  F F ,  f o l l o w e d  b y  a  c o m m a ,  a  #  s y m b o l ,  a n d  a  l i n e n u m b e r .
#  means tha t  the  nex t  number  i s  a  l inenumber .  FF is  the  hexadec imal  fo rm
of  255;  we use i t  because i t  I  s  shor te r .  When the  sys tern  de tec ts  a  g roup
s tar t ing  w i th  FF,  i t  shr i t ches  to  the  l ine  spec i f ied  by  the  number  a f te r  #
( i n  t h i s  c a s e ,  l i n e  2 0 0 0 ) .  T h e  d a t a  r n a i  1 i e  o n  j u s t  o n e  l i n e  o r  e x t e n d  o v e r
severa l  success ive  l ines .  0 ,FD (a t  the  end o f  l ine  2000)  ac ts  l i ke  a  RETURN
a n d  c a u s e s  t h e  s y s t e m  t o  r e t u r n  t o  l i n e  1 0 0 0  a n d  c o n t i n u e  o n  t h a t  l i n e ,
where  i t  w i l l  aga in  be  sent  to  l ine  2000.  Thus ,  the  th ree  spec ia l  commands
in  l ine  1000 cause the  sound pa t te rn  in  l ine  2000 to  be  p layed th ree  t imes.
H e r e  i s  a n o t h e r  e x a m p l e :
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1 0  A s o u N D  0 z , A D R ( 1 0 0 0 )
2 0  S C O N T R o I  l z , o z , o z , o z
30 wArr 602
40 GOTO 5000
1 0 0 0  c o D E ' f  F F ,  # 2 0 0 0 ,  F F ,  # 3 0 0 0 ,  F F  , # 2 O O O , 0 ,  F F ' l
2 0 0 0  c o D E " l ,  ! 1 2 1  , l 1 6 4 , 2 , l l 2 l ,  ! 1 6 8 , l ,  ! l 2 l  , l L 6 4 , 0 , F D "
3 0 0 0  c o D E i l I ,  | 2 4 3 ,  I L 6 4 , 2 ,  1  2 4 3 ,  !  1 6 8 , l ,  | 2 4 3 , | 1 6 4 , 0 , F D "
5OOO END

AS0UND and SCONTROL cause the data in the CODE statements to be used. On
l ine 1000,  the f i rs t  FF swi tches contro l  to  l ine 2000--a middle C wi th
vary ing vo lume.  The 0rFD in  l ine 2000 returns contro l  to  l ine 1000,  where
the next  FF swi tches contro l  to  l ine 3000--a low C of  vary ing vo lume.  The
O,FD in  l ine 3000 returns the systen to  l ine 1000,  where the th i rd  FF
swi tches contro l  to  l ine 2000 for  the second t ime.  The f ina l  0rFF turns
of f  vo ice 0.  The WAIT command prevents the program f rom ending before the
sound ends.  One more example:  "

1 0 0  A S O U N D  0 z , A D R ( 1 0 0 0 )
1  1 0  S C o N T R o L  1 7 . , O 7 " , O Z , O Z
LzO GOTO I2O
1 0 0 0  c o D E f f  5  , ! L z L ,  ! l 6 g  , 7  , t 2 4 3 ,  ! 1 7 0 , F F , # 1 0 0 0 t '

This  is  the same type of  program as the f i rs t  example in  th is  chapter .  In
Lhat  example,  we ended wi th  O'FF which s topped the channel .  Here we end
wi th FF,#1000.  This  wi l l  send the system back to  the s tar t  o f  l ine 1000 and
cause the sound to be repeated cont inuously .  To s top the sound,  you wi l l
need to inser t  in to the program SCONTROL and 0Z for  Lhat  channel .  To s top
the  p rog ram p ress  BREAK.

l^Iarning: The CODE comnand
data for  ASOUND, but  i t  is
i f  you a l low the program
s t a t e m e n t ,  u s e  E N D  o r  G O T O ,  t o  g o  a r o u n d  i t .

i s  a  very  power fu l  and e f f i c ien t  way  to  p rov ide
a l s o  v e r y  d a n g e r o u s .  Y o u  c a n  c r a s h  t h e  s y s t e m

to  t ry  to  execute  CODE l ines .  Before  the  CODE
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Graph ics Modes

13.  GRAPHICS

# OF COLORSMODE

0
I
2
3
4
5
6
7
8
9
1 0
t 1
I 2
1 3
r 4
1 5

I f  you use the opt ional  screen design and f ine scro l l ing package,  Advan
BASIC wi l l  suppor t  most  o f  the large nunber  of  ATARI grupni . t "  rod.s ;  th is
inc ludes the 16 guppor ted by the ATARI operat ing sys len,  as wel l  as many
more.  Wi thout  th ig  _opt ional  package,  Advan BASIC-suppor ts  the same 16graphics modes as ATARr;  these are b i ie f ly  descr ibed in- iab le 13-1.

Table l3-1

TYPE

t e x t
t e x t *
t e x  t *
g r a p h i c  s
g r a p h i c  s
g r a p h i  c  s
g  r a  p h i c  s
g r a p h i c  s
g r a p h i c s
g r a p h i c  s
g r a p h i c  s
g r a p h i c  s
t  e x t * *
t e x t * *
g r a p h i c s
g r a p h i c  s

( 1  c o l o r  a n d  2  l u m i n a n c e  v a l u e s )

* l t l i th  a l te rna te  charac ter  se ts ,  these modes can prov ide  good graph ics**Works  l i ke  a  tex t  mode,  bu t  much more  use fu i  w i th  a l te rn i t . -charac ter
s e t s  i n  a  g r a p h i c s  d i s p l a y .

The GRAPHfCS command is  used w i th  a  nunber  wh ich  spec i f ies  the  graph ics
mode. ,  For  example ,  the  fo l low ing  l ine  swi tches  the  d isp lay  to  g rap t r i cs
m o o e  4

10 GRAPHICS 4Z

B y  a d d i n g  s p e c i a l  n u m b e r s  t o  t h e  d e s i r e d  m o d e ,  h o w e v e r ,  I o u  c a n  s p e c i f y  a n y
o f  t h e  f o l l o w i n g  c o n d i t i o n s :

A .  A n  a l t e r n a t e  c h a r a c t e r  s e t  ( a d d  1 2 8  t o  m o d e  n u m b e r ) .

B .  P l a y e r - m i s s i l e s  a r e  u s e d  ( a d d  6 4  t o . m o d e  n u m b e r ) .

c .  Thg d isp lay  is  no t  to  be  c leared  when i t  i s  opened (add
number  )  .

D-  There  is  to  be  no  tex t  w indow a t  the  bo t ton  o f  the  d isp lay
m o d e  n u m b e r ) .

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

S  I Z E

40x24
20x24
2Axl2
4 O x 2 4
8 0 x 4 8
8 0 x 4 8

1  6 0 x 9 6
I  6 0 x 9 6
320xl92

8 0 x  I  9 2
8 0 x 1 9 2
8 0 x  I  9 2
4 O x 2 4
4OxI2

I6Oxl92
I60x192

2
5
5
4
2
4
2
4
2
1 6
9
r 6
4
4
2
4

( 1  c o l o r  a n d  2  l u m i n a n c e  v a l u e s )
( 1  c o l o r  a n d  1 6  l u m i n a n c e  v a l u e s )

32  to  mode

( a d d  1 6  t o
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10 GRAPHICS 852

Since 85=5+16+64,  the d isp lay wi l l  be opened
and wi th  p layer-miss i les act ivated.

in  mode 5  w i th  no  tex t  w indow

S p e c i a l  n o L e  f o r  u s e r s  w h o  d o  n o t  h a v e  a n  X L  o r  X E :
The sys tem wi l l  remove the  BASIC whenever  you use the  GRAPHICS comnand.
Th is  f rees  the  memory  needed fo r  the  graph ics .  When Lhe program comes to
an endr  you w i l l  rece ive  the  message:  INSERT BASIC DISK&RETURN.  At  th is
po in t r  you  can inser t  the  Master  d isk  in to  d r ive  I  and press  RETURN.  I t
takes  about  16  seconds to  re load.  Or  you can fo rmat  a  d isk  w i th  the  BASIC
on i t  and use th is  as  your  work ing  d isk .  In  th is  case,  Iou  wou ld  no t  have
Lo swi tch  d isks .  To  fo rmat  a  d isk  w i th  BASIC use the  u t i l i t y  FORMAT1.COD
( S e e  C h  .  L 7 ) .

PL0T and C0L0R

Both  PLOT and PRINT are  used to  d isp lay  in fo rmat ion ;  PLOT is  normal ly  used
f o r  g r a p h i c s  d a t a  a n d  P R I N T  f o r  t e x t  d a t a .  I f  y o u  a r e  u s i n g  a  g r a p h i c s
mode w i th  a  tex t  w indow,  PRINT wi l l  pu t  charac ters  in to  the  tex t  w indow and
PLOT wi l l  send da ta  to  the  main  d isp lay .  The fo rmat  fo r  PLor  i s

P L O T  i n t e g e r e x p r e s s i o n  r i n t e g e r e x p r e s s i o n

T h e  f i r s t  i n t e g e r e x p r e s s i o n  s p e c i f i e s  t h e  c o l u m n  ( h o r i z o n t a l  p o s i t i o n ) ,
a n d  t h e  s e c o n d  s p e c i f i e s  t h e  l i n e  ( v e r t i c a l  p o s i t i o n ) .  R e m e m b e r ,  c o l u m n  0
is  Lhe le f t  most  co lumn,  and l ine  0  i s  the  top  1 ine .  The fo l low ing  l ine
p loLs  a  po in t  a t  the  6 th  co lu rnn  and the  3rd  l ine :

10 PLoT 52,27"

The co lo r  o f  the  po in t  i s  se t
an  example :

COLOR in tegerexpress ion

10 c0L0R 2z

by the  C0L0R command.  Here  is  i t s  fo rmat  w i th

In  a  tex t  mode,  t .he  number  fo l low ing  the  COLOR command spec i f ies  the
c h a r a c t e r  t o  b e  d i s p l a y e d  a n d ,  i n  s o m e  t e x t  m o d e s ,  a l s o  g i v e s  s o m e  c o l o r
in fo rmat ion .  In  a  g raph ics  mode,  the  nunber  fo l low ing  C0LOR determines  the
co lo r  tha t  the  succeed ing  p lo t  commands w i l l  p lace  on  the  screen.  Once the
co lo r  has  been se t ,  i t  w i l l  remain  un t i l  you  g ive  anoLher  C0L0R command or
a  PRINT command.  So to  d isp lay  a  f igure  w i th  on ly  one co lo r ,  Iou  normal ly
g ive  a  C0L0R command and a  ser ies  o f  PLO,T comnands.

SETCOLOR and PSETCOL0R

T h e  a c t u a l  c o l o r s  w h i c h  a p p e a r  o n  t h e  d i s p l a y  a r e  d e t e r m i n e d  b y  w h a t  i s  i n
a  s e t  o f  r e g i s t e r s  c a l l e d  c o l o r  r e g i s t e r s  ( a l s o  c a l l e d  p l a y  f i e l d s ) .  T h e
A T A R I  o p e r a L i n g  s y s t e m  s e t s  u p  t h e s e  r e g i s t e r s  f o r  c e r t a i n  c o l o r s  w h e n  t h e
m o d e  i s  o p e n e d .  f n  m o d e  4  f o r  e x a m p l e ,  C O L O R  1 Z  g i v e s  a n  o r a n g e . T h e r e  a r e
f i v e  c o l o r  r e g i s t e r s  f o r  t h e  m a i n  d i s p l a y  6 n d  f o u r  f o r " p l a y e r s  a n d
miss i les .  SETCOLOR changes the  co lo r  tha t  i s  p roduced by  the  main  d isp lay
c o l o r  r e g i s t e r s ,  w h i l e  P S E T C O L O R  c h a n g e s  t h e  p l a y e r - m i s s i l e  r e g i s t e r s .
H e r e  i s  t h e  f  o r r n a t  a n d  a n  e x a m p l e :
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SETCOLOR integerexpress ion r in tegerexpress ion r in tegerexpress ion

10 SETCOLOR 1z ,87",42

The f i rs t  in tegerexpress ion af ter  SETCOLOR speci f ies Lhe main d isp lay
co lo r  reg i s te r  and  mus t  be  o ,1 r2 ,3 ,  o r  4 .  PSETC0L0R has  the  same fo rma t
and works the same way,  except  that  the f i rs t  i .n tegerexpress ion refers  to
the  p laye r -m iss i l e  co lo r  reg i s te r  and  mus t  be  O ,  I r  2 ,  o r  3 .  The  second
integerexpress ion speci f ies the co lor ,  as shown in  the fo l lowing tab le:

Table l3-2

NUMBER COLOR

g r a y
g o  1 d
o r a n g e
r e d  o r a n g e
p i n k
p u r  p 1  e
p u r p l e  b l u e
c  y a n
b l u e
l i g h t  b l u e
t u r q u o  i  s e
b l u e  g r e e n
g r  e e n
y e 1 l o w  g r e e n
o r a n g e  g r e e n
l i g h t  o r a n g e

The th i rd  in tegerexpress ion  g ives  the  luminance (b r igh tness)  and must  be
a n  e v e n  n u m b e r  f r o m  0  ( d a r k e s t )  t o  1 4  ( b r i g h t e s t ) .  N o t e  t h a t  l u m i n a n c e  h a s
a b ig  e f fec t  on  co lo r .  For  example  ,  zero  hue is  ca l led  gra l ,  bu t  zero  hue
wi th  0  luminance is  b lack  and zero  hue w i th  14  luminance is  wh i te .

T o  i l l u s t r a t e  h o w  t h e s e  c o m m a n d s  w o r k ,  c o n s i d e r  m o d e  3 ,  a  4  c o l o r  g r a p h i c s
m o d e .  I n  t h i s  m o d e  t h e  n u m b e r  f o l l o w i n g  C 0 L 0 R  m u s t  b e  0 ,  I r 2 ,  o r  3 .  I f  y o u
use a  C0L0R 12 command,  the  co lo r  p lo l ted  is  spec i f ied  by  co lo r  reg is te r  0
( n o t e :  n o t  r e g i s t e r  1 ) ,  c o l o R  2 Z  d i s p l a y s  w h a t  i s  s p e c i f i e d  b y  c o l o r
reg is te r  1 ,  COLOR 32 d isp lays  what  i s  spec i f ied  by  co lo r  reg is te r  2 ,  and
C O L 0 R  O Z  w h a t  i s  s p e c i f i e d  b y  c o l o r  r e g i s t e r  4 .  T h e  b o r d e r  i s  a l s o
cont ro l led  by  co lo r  reg is te r  4 .  Un less  you use SETCOLOR to  change them,
t h e  c o l o r s  r e g i s t e r s  w i l l  h a v e :

0
1
2
3
4
5
6
7
8
9

l 0
1 1
1 2
1 3
L 4
1 5

C o l o r  r e g i s t e r  0
1
2
4

o r a n g e
l i g h t  g r e e n
b l u e
b l a c k

Now, i f  you want  to  sh i f t  f rom l ight  green to  purp le for  caLoL 2Z ( i .e . ,
co lor  reg is ter  1  )  you need to g ive the fo l lowi .ng comnand:

SETCOL0R IZ,5"A,gZ

Modes 5,  7  ,  and 15 work just  l ike mode 3 in  the way the COLOR command works
w i th  co lo r  reg i s te rs .
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Modes 4,  6 ,  and 14 are graphics 2 co lor  nodes.  Thus,  the number fo l lowing
C0L0R must  be 0 or  1 .  C0L0R lZ refers  to  co lor  reg is ter  0  and C0L0R 0Z
re fe rs  to  co lo r  reg i s te r  4 .

Graph ics  mode  8  i s  a  one  co lo r  mode  w i th  two  l um inances .  COLOR OZ
spec i f i es  the  co lo r  and  l um inance  f rom co lo r  reg i s te r  2 .  COLOR 17"
speci f ies the co lor  f ron regis ter  2  and the luminance f ron co lor  reg is ter
1 .

Mode 9  is  a  one co lo r  mode w i th  16  luminances .  The co lo r  comes f rom co lo r
reg is te r  4 .  The luminance comes d i rec t l y  f rom the  number  in  the  co lo r
command.  Thus ,  C0L0R LsZ w i l l  g ive  the  co lo r  f ron  co lo r  reg is te r  4  a t
m a x i m u m  b r i g h t n e s s ,  w h i l e  C O L O R  0 7 "  g i v e s  t h e  s a m e  c o l o r  a t  m i n i n u m
b r i g h t n e s s .

Mode 11 is  a  one luminance node w i th  16  co lo rs .  The lun inance comes f rom
the luminance o f  co lo r  reg is te r  4 .  The co lo r  comes d i rec t l y  f rom the
number  in  the  co lo r  command us ing  the  cod ing  shown in  Tab le  l3 -2 .  Thus ,
COLOR 8Z w i l l  g ive  BLUE wi th  a  luminance spec i f ied  by  co lo r  reg is te r  4 ,

Mode 10  is  a  9  co lo r  mode.  I t  uses  the  4  p layer -miss i le  reg is t ,e rs  as  we l l
as  the  5  main  d isp lay  co lo r  reg is te rs .  Tab le  13-3  shows how th is  works .

N u m b e r  i n  C o l o r  C o n n a n d

Tab le  l 3 -3

C o l o r  R e g i s t e r

p l a y e r - n i s s i l e
. ' | t l

n f t
t f  f l

m a i n  d i s p l a y
i l n

f t

il

il

Modes 1  and 2  are  normal ly  tex t  modes.  I f  you  use an  a l te rna te  charac ter
s e t ,  h o w e v e r ,  t h e y  c a n  p r o d u c e  e f f e c t i v e  g r a p h i c s  d i s p l a y s .  T h e
charac ters  d isp layed are  doub le  w id th  (compared to  node 0)  and can be  in
o n e  o f  f o u r  c o l o r s .  M o d e  2  c h a r a c t e r s  a r e  d o u b l e  t h e  h e i g h t  o f  m o d e  0
c h a r a c t e r s .  Y o u  c a n  d i s p l a y  a l l  c h a r a c t e r s  w i t h  A S C I I  c o d e s  f r o r n  3 2  t o  9 5 .
( S e e  A p p e n d i x  A ) .  O n e  w a y  t o  w o r k  w i t h  t h e s e  m o d e s  i s  t o  u s e  t h e  + 1 6
o p t i o n  i n  t h e  G R A P H I C S  c o m m a n d  a n d  t h e n  u s e  t h e  P R I N T  c o m m a n d .  F o r
example ,  t .he  conmand PRINT r rA t r  w i . l l  d isp lay  a  cap i ta l  A  us ing  the  co lo r
s p e c i f i e d  b y  c o l o r  r e g i s t e r  0 .  P R I N T t t a t t  w i l l  a l s o  d i s p l a y  a  c a p i t a l  A ;
however ,  the  co lo r  i s  de termined by  co lo r  reg is te r  l .  The fo l low ing  char t
s h o w s  h o w  t o  g e t  c a p i t a l  l e t t e r s  w i t h  d i f f e r e n t  c o l o r s :

0
I
2
3
4
5
6
7
8

t f

I t

t l

0
I
2
3
0
I
2
3
4

a

L e t t e r  e n t . e r e d

u p p e r  c a s e
l o w e r  c a s e
i n v e r s e  u p p e r  c a s e
i n v e r s e  l o w e r  c a s e

C o l o r  f r o m  c o l o r  r e g i s t e r

0
I
2
3
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In  a l l  cases a capi ta l  le t ter  wi l l  be d isp layed.  Nunbers and symbols are
tougher  s ince we donr t  have lower case for  then.  Numbers and symbols
entered in  inverse mode wi l l  use the co lor  f rom color  reg is ter  2 ,  whi le
those entered in  the nornal  mode use co lor  reg is ter  0 .

I f  you need numbers and/or  synbols  wi th  co lor  reg is ters  I  or  3 ,  use the
fo l lowing char t :

A S C I I  C o d e  C o l o r  R e g i s t e r  C o l o r  t o  p l o t

t;

3 2  r o 6 3  I
3 2  r o 6 3  3
6 4  r o 9 5  I
6 4  r o 9 5  3

For  example ,  to  d isp lay  an  @
c o u l d  u s e :

A S C I I  c o d e  - 3 2
A S C I I  c o d e  + 9 6
A S C I I  c o d e  + 3 2
A S C I I  c o d e  + 1 6 0

(ASCI I  code=64)  "us ing color  reg is ter  3 ,  you

P R r N r  C H R $  Q 2 a 7 ) : o r  COLOR 2242
PLoT XZ,YZ

M o d e s  1 2  a n d  1 3  a r e  c a l l e d  c h a r a c t e r  m o d e s ,  b u !  w i t h  a n  a l t e r n a t e
charac ter  se t  they  are  e f fec t i ve  g raph ics  modes.  The bes t  way  to  use  them
is  w i th  the  Advan op t iona l  sc reen des ign  package,  wh ich  le ts  you des ign  a
c u s t o m  a l t e r n a t . e  c h a r a c t e r  s e t .

DRAI^ITO and FILL

The DRAWTO command wi l l  draw a l ine from the last point displayed to the
po in t  spec i f ied .  The fo rmat  i s

DRAWTO in t ,e  gerexpress ion  r in tegerexpress ion

The f i rs t  in tegerexpress ion  g ives  the  co lumn and the  second the  l inenumber
o f  the  po in t  you  are  drawing  to .  In  the  fo l low ing  program,  l ines  10  and 15
s e t  t h e  g r a p h i c s  m o d e  a n d  c o 1 o r .  L i n e  2 0  p l o t s  a  p o i n L  a t  5 1 5 .  L i n e s  3 0 - 6 0
d r a w  t h e  s i d e s  o f  a  s q u a r e :

IO GRAPHICS 3Z
t5 c0L0R 2z
20 PLOT 57",57"
30 DRALITO LO7.,5Z
40 DRAWTO rO7.,tO7"
50 DRAWTo 5Z,tOZ
60 DRAhITO 52,57"
70 l, lArT 1602

You can use the  F ILL  command to  f i l l  up  the  sguare .  I t  works  l i ke  DRAWTO,
except  tha t  as  i t  p lo ts  a  po in t ,  i t .  a lso  f i l l s  in  a l l  the  po in ts  to  i t s
r i g h t  u n t i l  i t  r u n s  i n t o  t h e  s c r e e n  e d g e  o r  a n o t h e r  p l o t t e d  p o i n t .  I t s
fo rmat  i s  the  same as  DRAI {TO.  To f i l l  i n  the  above squ. te ,  change l ine  60
t o :

6 0  F I L L  5 Z , 5 2

Th is  causes  the  sys tem to  d raw a  l ine  f rom 5r lo  to  5 r5  and to  f i l l  i n  the
a r e a  t o  t h e  r i g h L  o f  t h e  l i n e .
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DFILL

You can use DFILL to  f i l l  the ent i re  screen,  a  p layer ,  or  a  miss i le  wi th  a
given number.  I ts  format  is

DFILL in tegerexpress ion r in tegerexpress ion

The second in tegerexpress ion equals  the nunber  which is  used to  f i l l  the
screen,  p layer ,  or  miss i le .  The f i rs t  in tegerexpress ion determines what  is
f i l led. The fol lowing table shows how this works.

Table 13-4

V a l u e  o f  i n t e g e r e x p r e s s i o n  O b j e c t  f i l l e d

0  p l a y e r  0
l - i t l
2 t t 2
3 t t 3
4  m i s s i l e  0
5 ' 1
6 r r 2
7 n 3

1 6  n a i n  d i s p l a y  s c r e e n

Norma l l y ,  f i l l i ng  w i th  a  ze ro  w i l l  c l ea r  t he  sc reen ,  p laye r ,  o r  m iss i l e .
For  example,  the fo l lowing l ine wi l l  c lear  the d isp lay screen:

100 DFrLL 167",O7"

POS and LOCATE

The POS command is  used to  pos i t ion the cursor .  In  mode 0 the cursor  is
v is ib le ;  in  the other  modes i t  is  not .  This  command is  normal l .y  used
before a PRINT command and detern ines the locat ion of  the characters
pr in ted,  The L0CATE funct ion le ts  you determine what  is  on the main
d i sp lay  sc reen  a t  a  g i ven  po in t .  See  the  re fe rence  manua l  f o r  more
in fo rma t ion  on  these  two  commands .
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14. PLAYER.MISSILES

The ATARI operat ing system sets  a l l  p layer-miss i le  co lor  reg is ters  to
black, so unti l  you give a PSETCOLOR command, your player-nissi les wil l  be
inv is ib le .  PSETCOLOR and DFILL were descr ibed in  the prev ious chapter .
Remember that you must add 64 to the node in the GRAPHICS connand to
act ivate p layer-miss i les.  You contro l  the four  p layers and four  miss i les
by us ing a group of  Advan BASIC specia l  conmands.  Table 14-1 shows how the
f i rs t  in tegerexpress ion in  each command determines the p layer-n iss i le
number .

T a b l e  1 4 - l

I n t e g e r e x p r e s s i o n  #  P l a y e r - m i s s i l e  #

0  p l a y e r  0
l , r t l
2 n 2
3 t t 3
4  m i s s i l e  0
5 r t l
6 t ' 2
7 t t 3

PS IZE

Players  a t  normal  w id th  a re  tw ice  as  w ide  as  a  node 0  charac ter .  They  have
8 po in ts  wh ich  can be  tu rned on  or  o f f .  I f  on ,  they  w i l l  have the  co lo r  you
set  fo r  the  p layer .  I f  o f f ,  they  w i l l  be  t ransparent ;  tha t  i s ,  the  co lo r
w i l l  be  tha t  o f  the  main  d isp lay .  Miss i l -es  a t  norna l  w id th  a re  I  /2  the
wid th  o f  a  mode 0  charac ter ,  and they  have 2  po in ts  wh ich  can be  tu rned on
or  o f f .  The i r  co lo r  i s  the  same as  tha t  o f  the  p layer  w i th  the  same number
(e .g . ,  m iss i le  2  and p layer  2have the  sane co lo r ) .  Use the  PSIZE command
to  change a  p layer -miss i le ts  s ize .  Note  tha t  th is  changes the  w id th  o f
each po in t ,  bu t  no t  the  number  o f  po in ts .  The fo rmat  i s

P S I Z E  i n t e g e r e x p r e s s i o n , i n t e g e r e x p r e s s i o n

The f i rs t  in tegerexpress ion  de termines  wh ich  p layer  o r  n iss i le  s ize  is
b e i n g  s e t .  ( T a b l e  l 4 - 1 ) .  T h e  s e c o n d  i n t e g e r e x p r e s s i o n  d e t e r m i n e s  t h e  s i z e
accord ing  to  the  fo l low ing  char t :

I n t e g e r e x p r e s s i o n  P l a y e r - m i s s i l e
V a l u e  S i z e

0  n o r m a l  s i z e
1  d o u b l e d
3  q u a d r u p l e d

For  example ,  the  fo l low ing  l ine  se ts  miss i le  2  to  quadrup le  s ize :

10 PSrZE 67",37"

HPOS

You can se t  the  hor izon ta l  pos i t ion  o f  a  p layer  w i th  HPOS,  wh ich  has  the
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:

fo l low ing  fo rmat :

H P O S  i n t e g e r e x p r e s s i o n r i n t e g e r e x p r e s s i o n

The f i rs t  in tegerexpress ion  de termines  the  p layer  o r  n iss i le  number  (Tab le
1 4 - l ) .  T h e  s e c o n d  i n t e g e r e x p r e s s i o n  s e t s  t h e  h o r i z o n t a l  p o s i t i o n  o f  t h e
p l a y e r  o r  m i s s i l e .  T h e  l e f t  a n d  r i g h t  b o u n d a r i e s  o f  n o s t  d i s p l a y s  a r e
a p p r o x i m a t e l y  4 O  a n d  2 1 6 .

PDISPLAY

Use the  PDISPLAY conmand to  p lace  a  f igure  in  a  p layer  o r  n iss i le .  The
format  i s

P D I S P L A Y  i n t e g e r e x p r e s s i o n , A D R ( l i n e n u m b e r ) ,  i n t e g e r e x p r e s s i o n

T h e  f i r s t  i n t e g e r e x p r e s s i o n  s p e c i f i e s  t h e  p l a y e r - m i s s i l e  n u m b e r .  T h e
s e c o n d  i n L e g e r e x p r e s s i o n  s p e c i f i e s  t h e  v e r t i c a l  l o c a t i o n  o f  t h e  t o p  o f  t h e
f i g u r e .  I 2 8  i s  t h e  c e n t e r  o f  t h e  s c r e e n ,  z e r o  i s  t h e  t o p ,  a n d  2 5 5  t h e
bo l tom.  The l inenurnber  i s  where  the  da ta  de f in ing  the  f igure  is  loca ted .

S u p p o s e  y o u  a r e  d e f i n i n g  a  f i g u r e  f o r  a  p l a y e r .  R e m e m b e r  t h a t  p l a y e r s  a r e
B d isp lay  po in ts  w ide  and they  may be  f rom 1  to  253 ver t i ca l  l ines  lon_g.
, l c t u a i t y ,  o n  a t r  a v e r a g e  T V  m o n i t o r ,  t h e  t o p  a n d  b o t t o m  w i l l  b e  c u t  o f f .  T h e
f i r s t  p i " . .  o f  d a t a  m u s t  b e  t h e  n u m b e r  o f  v e r t i c a l  l i n e s  y o u r  f i g u r e  w i l l
o c c u p y .  T h e n  y o u  n e e d  t o  g i v e  d a t a  f o r  e a c h  1 i n e ,  s t a r t i n g  w i t h  t h e  t o p
l i n e .  Y o u  h a v e  t o  s p e c i f y  w h i c h  p o i n t s  a r e  o n  a n d  w h i c h  a r e  o f f .  T o  d o
t h i s  f o r  e a c h  l i n e ,  y b u  c a n  u s e  a  &  s y n b o l  f o l l o w e d  b y  8  c h a r a c t e r s ,  e a c h  a
0  o r  1 .  ( S i n c e  n i s s i l e s  a r e  o n l y  2  d i s p l a y  p o i n t s  w i d e ,  t h e y  r e q u i r e  o n l y  2
c h a r a c L e r s  a f t e r  t h e  &  s y m b o l ) .  E a c h  t 1 t  m e a n s  t h a t  t h e  c o r r e s p o n d i n g
p o i n t  i n  L h e  p l a y e r  i s  o n  ( i t s  c o l o r  i s  t h a t  o f  t h e  p l a y e r t s  c o l o r
i e g i s t e r ) .  E a c h  t 0 t  m e a n s  t h a t  t h e  p o i n t  i s  t r a n s p a r e n t .  T h e  C O D E  c o m m a n d
is  used to  en ter  the  da ta .  The fo i low ing  l ine  is  an  example  o f  how th is
w o r k s ;  i t  h a s  t h e  d a t a  f o r  a  b o x , 4  l i n e s  h i g h .

C O D E " 4 , & 1  1 1  1 1 1 1 1 , & 1 0 0 0 0 0 0 1 , & 1 0 0 0 0 0 0 1 , & 1 1 1 1 1 1 1 1 r f

T h e  |  4 '  t e l l s  h o w  m a n y  l i n e s  a n d  i s  f o l l o w e d  b y  t h e  d a t a  f o r  e a c h  l i n e .
N o t e  t h a t  c o m m a s  a r e  u s e d  t o  s e p a r a t e  d a t a  i t e m s .  T h e  f i r s t  a n d  f o u r t h
d a t a  i t e m s  h a v e  a l l  o n e s ,  t h u s  r e p r e s e n t i n g  s o l i d  h o r i z o n t a l  l i n e s .  T h e
s e c o n d  a n d  t h i r d  d a t a  i L e m s  h a v e  t h e  e n d  p o i n t s  o n  a n d  t h e  o L h e r  p o i n t s
o f f ,  t h u s  f o r m i - n g  p a r t  o f  t h e  l e f t  a n d  r i g h t  e d g e s .  H e r e  i s  t h e  d a t a
s t a t e m e n t  u s e d  i n  a  c o m p l e t e  p r o g r a m :

1 0  P S E T C O L O R  1 7 " , 3 7 " , 8 7 "
20  PSIZE 1z " ,07 "
3 O  G R A P H I C S  6 7 %
3 5  D F r L L  1 7 " , O %
4 0  P D I S P L A Y  l Z , A D R (  1 0 0 ) , 1 2 8 7 "
5 0  H P O S  L 7 " , r 2 B %
6 0  W A I T  L 6 O 7 " :  G O T O  2 0 0
1 0 0  c o D E " 4 , & 1 1 1 1 1 1 1  1 , & 1 0 0 0 0 0 0 1 , & 1 0 0 0 0 0 0 1 , & 1 1 1 1 1 1 1 1 f f
2 O O  E N D

T h i s  p r o g r a n  s e t s  p l a y e r  I  t o  r e d  o r a n g e  a t  n o r m a l  s i z e .  L i n e  3 0  s e t s
G R A P H I C S  m o d e  3 + 6 4  w h i c h  a c t i v a t e s  t h e  p l a y e r - m i s s i l e s .  L i n e  3 5  c l e a r s
t h e  p l a y e r  a n d  t h e n  l i n e  4 0  p u t s  t h e  d a t a  o n  l i n e  1 0 0  i n t o  t h e  p l a y e r .  T h e
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t o p  o f  t h e  f i g u r e  i s  s e t  a t  a p p r o x i m a t e l y  m i d  s c r e e n  ( 1 2 8 ) .  L i n e  5 0  s e t s
t h e  p l a y e r  h o r i z o n t a l  p o s i t i o n  t o  1 2 8  ( a b o u t  m i d  s c r e e n ) .  T h e  W A I T  1 6 0 2
g ives  you t ime to  look  a t  i t . .  Note  tha t  you  must  go  around the  CODE
command.  I f  the  BASIC runs  in to  the  CODE command,  the  sys tem wi l l  p robab ly
crash,  and you w i l l  have to  re load i t .  Note  tha t  the  sys tem wa i ts  un t i l  the
v e r t i c a l  b l a n k  i n t e r r u p t  t o  i n s e r t  t h e  d a t a  i n t o  a  p l a y e r  o r  m i s s i l e .

You,  migh t  recogn ize  the  fac t  tha t  the  & symbol  te l l s  the  sys tem tha t  the
fo l low ing  da ta  i s  in  b inary .  I f  you  know hex ,  you  can conver t  b inary  to  hex
and save sorne  typ ing ,  p lus  squeeze more  in to  a  l ine .  However ,  iompi led
code length  is  the  sane.  Note  tha t  in  a  CODE s ta tement ,  hex  numbers  d t  no t
need to  be  preceded by  any  spec ia l  symbo l .  The fo l low ing  is  how l ine  100
l o o k s  w i t h  h e x  n u m b e r s :

100 coDE' r4 ,FF,g1  ,91  ,FFf '

Y o u  c a n  m o v e  a  p l a y e r  o r  m i s s i l e  w i t h  a  s e r i e s  o f  H P 0 S  o r  p D I S p L A y
c o m m a n d s .  A l s o  t h e  s y s t e m  h a s  a  b u i l t - i n  m e c h a n i s m  f o r  a u t o m a t i c a l l y
m o v i n g  a  p l a y e r  o r  m i s s i l e ,  a n d  e v e n  f o r  a u t o m a t i c a l l y  c h a n g i n g  t h e  f i g u r e .

I  shou ld  ment ion  tha t  PDISPLAY p laces  the  f igure  in to  Lhe p layer  o r  miss i le
a t  t h e  s p e c i f i e d  v e r t i c a l  l o c a t i o n .  f t  d o e s  n o t  e r a s e  t h e  r e s t  o f  t h e
p l a y e r  o r  m i - s s i l e _ .  - s o r - i f  y o u  a r e  m o v i n g  a  p l a y e r  v e r t i c a l l r ,  r o u  n e e d  t o
erase the  par t  o f  the  f igure  rvh ich  is  no1 overwr i t ten .  One way to  do  th is
i s  t o  p u t  e x t r a  b l a n k  l i n e s  o n  t h e  t o p  a n d  b o t t o m  o f  t h e  f i g u r e .  F o r
example ,  Iou  can de f ine  the  box  in  the  prev ious  program wi th  the" fo l low ing
l i n e - .  T h e  l e n g t h  o f  t h e  p l a y e r  i s  c h a n g e d  f r o m  4  t o  8 .  N o t e  t h a t  y o u  d o n t i
n e e d  t o  u s e  a  &  s y m b o l  f o r  a  b l a n k  l i n e f  a  z e r o  w i l l  d o :

1 0 0  C 0 D E r f  8 , 0 , 0 , & 1 I  I 1 I 1 1 1  , & 1 0 0 0 0 0 0 1  , & 1 0 0 0 0 0 0 1  , & 1 1 I  I  I 1 I 1  , 0 , 0 r 1

The fo l lowing example wi l l  move the box
le f t  t o  t he  l ower  r i gh t .  No te  tha t  each
1  ,  i t  w i l l  e rase  the  p rev ious  f i gu re :

1 0  P S E T C O L O R  L 7 "  , 3 2 , g 7 "
2 0  P S I Z E  L Z , O Z
3 O  G R A P H I C S  6 7 7 "
3 5  D F I L L  1 7 " , 0 7 "
40  FOR TZ=OZ TO 24A7"  STEP 22
5 0  P D I S P L A Y  1 Z , A D R ( r 0 0 ) , T Z
6 0  H P O S  L 7 " , T 7 "
7  O  NEXT T7"
8 0  E N D
1 0 0  C O D E r t 8 , 0 , 0 ,  F F , B 1 , g 1 ,  F F , 0 , 0 "

a c r o s s  t h e  s c r e e n  f r o m  t h e  u p p e r
t ime the  f igure  is  pu t  in to  p layer

DFILL

D F I L L  ( d e s c r i b e d  i n  C h . 1 3 )  w a s  u s e d  i n  l i n e  3 5 ,  a b o v e ,  t o  c l e a r  t h e  p l a y e r .F i l l i n g  a  p l a y e r - m i s s i l e  w i t h  I Z  t u r n s  o n  o n l y  t h e  f i r s t  p o i n t  o n  t h er i g h t .  F i l l i n g  w i t h  . 2 2  t u r n s  o n  t h e  s e c o n d  p o i n t  ,  4 2 "  t h e  t h i r d  p o i n t ,  g z
t h e  f o u r t h  p - o i n t '  e t c .  Y o u  c a n  a d d  t o g , e t h e r  t h l  n u m b e r s  s h o w n  a b o v e  t o  t u r non groups  o f  da ta  po in ts .  For  e*arnp" le ,  DFILL-  t f " ,SV. - i i t i " ; ; ; r 'on  the  f i rs rt w o  d a t a  p o i n t s  9 n  _ t ! e  r i g h t  a n d  t u r n  o f f  t h e  o t h e r s  f o r  p i a y e r  1 .  T h e  n e te f f e c t  i s  a  v e r t i c a l  b a r  o n e  q u a r t e r  t h e  w i d L h  o f  t h e  p l a y l r . "
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Automat ic  Hor izon ta l and Ver t i ca l  P laver -Miss i le Movement

PRATE

To use the  bu i l t - in  mechan ism fo r  au tomat ica l l y  mov ing  a  f igure ,  you  need
to  spec i fy  i t s  hor izon ta l  and ver t i ca l  speed us ing  the  PRATE command.  I t s
fo rmat  i s

P R A T E  i n t e g e r e x p r e s s  r i n t e g e r e x p r e s s  r i n t e g e r e x p r e s s  r i n t e g e r e x p r e s s

T h e  f i r s t  i n t e g e r e x p r e s s i o n  d e t e r n i n e s  w h i c h  p l a y e r - m i s s i l e  y o u  a r e
w o r k i n g  w i t h  ( T a b l e  1 4 - 1 ) .  T h e  s e c o n d  i n t e g e r e x p r e s s i . o n  s e t s  t h e
h o r i z o n t a l  s p e e d  a n d  t h e  t h i r d  i n t e g e r e x p r e s s i o n  s e t s  t h e  v e r t i c a l  s p e e d .
The four th  in tegerexpress ion  se ts  the  ra te  a t  wh ich  changes are  made in
t h e  f i g u r e  i t s e l f .  I  w i l l  d i s c u s s  t h i s  l a t e r  i n  t h e  c h a p t e r .  F o r  n o w ,  l e t f s
j u s t  k e e p  i t  0 .  S p e e d s  a r o u n d  2 5 6  p r o v i d e  m o d e r a t e  a n d  s m o o t h  m o t i o n .
32767 is  the  max imum.  Mot ion  is  so  fas t  fon  speeds grea ter  than a  few
t h o u s a n d ,  t h a t  t h e  e f f e c t  i s  r a t h e r  w e i r d .  S p e e d s  w h i c h  d i v i d e  e v e n l y  i n t o
2 5 6  ( e . g . , I 2 8 , 6 4 ,  e t c . )  a n d  s p e e d s  w h i c h  a r e  m u l t i p l e s  o f  2 5 6  ( e . g . , 5 I 2 ,
7 6 8 ,  e t c , )  g i v e  L h e  s m o o t h e s t  m o t i o n .  P o s i t i v e  h o r i z o n t a l  s p e e d s  g i v e
m o t i o n  t o  t h e  r i g h t  a n d  n e g a t i v e  g i v e  n o t i o n  t o  t h e  l e f t .  P o s i t i v e
ver t i ca l  speeds g ive  downward  mot ion  and negat ive  g ive  upward  mot ion .
N o t e  t h a t  f i g u r e s  g o i n g  o f f  o n e  e d g e  o f  t h e  s c r e e n  w i l l  r e a p p e a r  a t  t h e
o p p o s i t e  e d g e .

Somet imes you rdant  mot ion  Lo  beg in  immedia te ly  a f te r  the  PRATE command and
somet imes you l ran t  to  wa i t .  For  example ,  Iou  may be  t ry ing  to  synchron ize
t h e  m o t i o n  o f  s e v e r a l  f i g u r e s .  I f  y o u  w a n L  t h e  P R A T E  c o m m a n d  t o  s t a r t  t h e
m o t i o n ,  y o u  m u s L  a d d  2 5 6  t o  t h e  f i r s t  i n t e g e r e x p r e s s i o n .  T h e  f o l l o w i n g
l i n e  s e t s  m o v e m e n t  r a t e s  f o r  p l a y e r  I  a n d  t h e n  a c t u a l l y  s t a r t s  t h e  m o t i o n :

100 PRATE 2572,2567",2567",O2

You can a lso  use  PRATE to  s top  the  au tomat ic  mot ion  o f  a  p layer  o r  miss i le
b y  a d d i n g  5 1 2  t o  t h e  f i r s t  i n t e g e r e x p r e s s i o n .  T h e  f o l l o w i n g  l i n e  s t o p s  t h e
a u t o m a t i c  m o t i o n  o f  p l a y e r  1 :

100 PRATE 5L37",07",O2,02,

I  shou ld  ment ion  tha t  you  can use PRATE to  change the  speed o f  a  p layer
a l ready  mov ing .  For  exarnp le ,  the  fo l low ing  l ine  changes the  hor izon ta l
s p e e d  o f  p l a y e r  1  r o  5 1 2 :

100 PRATE L2,5122,2562,O7"

PCONTROL

P C O N T R O L  l e t s  y o u  s y n c h r o n i z e  t h e  m o v e m e n t  o f  p l a y e r s  a n d  m i s s i l e s .  Y o u
must  f i rs t  g ive  PDISPLAY and PRATE commands fo r  each p layer  and miss i le
y o u  h ' a n t  t o  m o v e .  ( I t t  t h e  P R A T E  c o m m a n d s ,  d o  n o t  a d A  2 5 6 . )  T h e n  y o u  c a n
use the  PCONTROL command Lo s imu l taneous ly  s ta r t  o r  s top  a l l  p layers  and
miss i les .  The fo rmal  o f  PCONTROL is

P C 0 N T R 0 L  i n t e g e r e x p r e s s , i n t e g e r e x p r e s s , i n t e g e r e x p r e s s , i n t e g e r e x p r e s s

T h e  f i r s t  i n t e g e r e x p r e s s i o n  c o n t r o l s  p l a y e r - m i s s i l e  0 ,  t h e  s e c o n d  c o n t r o l s
p l a y e r - m i s s i l e  I  ,  e t c .  T h e  f o l l o w i n g  c h a r t  s h o w s  h o w  t h e  v a l u e  o f  t h e
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i n tegerexpress ion  de termines  the  mot ion .

V a l u e  o f
I n t e g e r e x p r e s s i o n  E f f e c t

0  b o t h  p l a y e r  a n d  m i s s i l e  c e a s e  m o t i o n
I  p l a y e r  s t a r t s  a n d  n i s s i l e  s t o p s
2  m i s s i l e  s t a r t s  a n d  p l a y e r  s t o p s
3  b o t h  p l a y e r  a n d  m i s s i l e  s t a r t

Here  is  the  box  program aga in ;  as  be fore ,  the  box  w i l l  be  rnov ing  down and
to  the  r igh t .  To  vary  the  speed,  change the  numbers  in  the  PRATE command.
To end the  program press  the  BREAK key .

1 0  P S E T C O L o R  I Z , 3 Z , 8 Z
2 0  G R A P H I C S  6 7 2
3 0  D F I L L  t Z , O Z
4 0  P D T S P L A Y  l Z , A D R ( r 0 0 ) , 1 2 8 2
5 0  H P O S  L Z , t 2 8 Z
6 0  P R A T E  1 7 " , 2 5 6 2 , 2 5 6 2 , O 2 ,
7 O  P C 0 N T R O L  O Z , t Z , O Z , O Z
8 0  c 0 T 0  8 0
1 0 0  c o D E " g , 0 , 0 , & 1  I  I  I I 1  I  1 , & 1 0 0 0 0 0 0 1 , & 1 0 0 0 0 0 0 1 , & 1  1  1  I  1  1  I 1 , 0 , 0 "

COLL

I f  you  are  f i r ing  bu l le ts  o r  rocke ts  across  the  screen,  au tomat ic  miss i le
movement  i s  very  handy.  Of ten ,  however ,  Iou  want  to  know i f  the  miss i le  has
h i t  any th ing .  The COLL (co l l i s ion)  command prov ides  th is  in fo rna t ion .  See
the  re fe rence manua l  fo r  a  descr ip t ion  o f  COLL.

Locat ing  p lavers  and n iss i les

I f  you  are  au tomat ica l l y  mov ing  a  p layer  o r  n iss i le ,  the  fo l low ing  tab le
g i v e s  t h e  m e m o r y  l o c a t i o n s  f o r  t h e i r  h o r i z o n t a l  a n d  v e r t i c a l  p o s i t i o n s .
F o r  e x a m p l e ,  P E E K ( 1 1 3 4 )  g i v e s  t h e  h o r i z o n t a l  l o c a t i o n  o f  m i s s i l e  2 .

TabIe I4-2

memory  loca t . ion  memory  loca t ion
h o r i z .  p o s i t i o n  v e r t .  p o s i t i o n

p l a y e r  0  1 1 2 8
I  l t 2 9
2  1 1 3 0
3  1 1 3 1

nissi le 0 Ll32
1  1 1 3 3
2 1134
3  1 1 3 5

II52
1  1 5 3
1  1 5 4
1  1 5 5
1 1 5 6
1  1 s 7
1  1 5 8
1 1 5 9

Automat ic  mod i f i ca t ibn  o f  a  p laver  o r  n iss i le  f igure

S u p p o s e  y o u  w a n L  t o  u s e  a  p l a y e r  t o  d i s p l a y  a  m o v i n g  s t i c k .  I f  t h e  s t i c k  i s
r o t a t i n g  e n d  o v e r  e n d ,  y o u  n e e d  t o  c h a n g e  t h e  f i g u r e  a s  w e l l  a s  h a v e  i t
m o v e  h o r i z o n t a l l y  a n d  v e r t i c a l l y .  T h e  s a m e  i s  t r u e  o f  a  p e r s o n  r u n n i n g .  I n
the  case o f  the  s t i ck ,  Iou  cou ld  show i t  in  a  hor izon la l  pos i t ion  fo r  2 /6O
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s e c o n d ,  a t  a  4 5  d e g r e e  a n g l e  f o r  2 / 6 O  s e c . ,  v e r t i c a l  f o r  2 / 6 0  s e c . '  a t  a  1 3 5
degree ang le  to r  2 l6D sec . ,  and then repeat  the  sequence.  Jou can do  th is
w i th  the  PRATE command and appropr ia te  da ta .  The las t  in tegerexpress ion
in  the  PRATE command te l l s  how long in  s ix t ie ths  o f  a  sec .  to  keep each
f igure  be fore  chang ing  the  d isp lay  (max inum is  255) .  However  ,  zero  is
s p e c i a l  a n d  m e a n s  n o  c h a n g e .  T h u s ,  i f  y o u  s e t  t h g  l a s t  i n t e g e r e x p r e s s i o n
to  2%,  each f igure  w i l l  remain  on  the  screen fo r  2 /60  sec .

O f  c o u r s e ,  n o w  y o u r l l  n e e d  d a t a  f o r  e a c h  o f  t h e  f i g u r e s .  T h e  w a y  y o u  d o
t h i s  i s  t o  p u t  t h e  d a t a  f o r  o n e  f i g u r e  r i g h t  a f t e r  t h e  d a t a  f o r  t h e
p r e v i o u s  f i g u r e .  F o r  t h e  s t i c k  p r o b l e m ,  I o u ' l l  n e e d  f o u r  s e t s  o f  d a t a .
E a c h  s e L  f o l l o w s  t h e  p r e v i o u s  s e t ,  a n d  e a c h  s t a r t s  w i t h  t h e  v e r t i c a l
length .  They  can be  on  one or  severa l  l ines .  Each l ine  must  s ta r t  w i th  a
CODE command.  Suppose you p lan  to  use  the  fo l low ing  four  f igures  fo r  the
s t i c k .  T h e  o n e t s  r e p r e s e n t  t h e  t u r n e d  o n  p a r t  o f  t h e  p l a y e r :

00000000
00000000
00000000
1 1  1 1 1 1  1 1
1 1 1 1 1 1 1 1
00000000
00000000

00000000 00011000 00000000
01100000 00011000 000001r0
00110000 00011000 00001100
00011000 00011000 00011000
00001100 00011000 00110000
00000110 00011000 01100000
00000000 00011000 00000000

H e r e  i s  t h e  r o t a t i n g  s t i c k  p r o g r a m .
lead ing  zeroes  w i th  Lhe & syrnbo l :

Note  tha t  vou  don t  t  need to  use

1 0  P S E T C o L o R  r % , 3 7 , , 6 7 "
2 0  G R A P H I C S  6 7 7 "
3 0  D F r L L  L 7 " , O Z
4 0  P D I S P L A Y  1 Z , A D R ( 1 0 0 ) , L 2 8 2
5 0  H P O S  1 7 " , r 2 g z
6 0  P R A T E  L 7 " , 2 5 6 % , 2 5 6 7 " , 2 2
7 O  P C o N T R 0 L  0 7 " , I 7 "  , O 7 " , O 7 "
80  c0T0  B0
1 0 0  c o D E n  ! 1 2 , 0 , 0 , 0 , 0 , 0 ,  & 1  1 1 1  1 1  1  l , & 1  1 I  1  1  1  1 1 , 0 , 0 , 0 , 0 , 0 "
1  1 0  C 0 D E "  I  L 2 ,  0 ,  0 ,  0 ,  & 1  1 0 0 0 0 0 ,  & I  1 0 0 0 0 ,  & I  1 0 0 0 ,  & 1  1 0 0 0 ,  & 1  1 0 0 ,  & 1 1 0 ,  0 ,  0
, 0 t t
1  2 0  C O D E "  t  1 2 ,  0 ,  0 ,  & 1  1  0 0 0 ,  & 1  1 0 0 0 ,  &  I  1 0 0 0 ,  & 1  1 0 0 0 ,  & 1  1 0 0 0 ,  & 1  1 0 0 0 ,
& 1 1 0 0 0 , & 1 1 0 0 0 , 0 , 0 "
1 3 0  C O D E "  !  1 2 ,  0 ,  0 ,  0 ,  & 1  1 0 ,  & 1  1 0 0 ,  & 1  1 0 0 0 , & 1  1 0 0 0 ,  & 1  1 0 0 0 0 ,  & 1  1 0 0 0 0 0 ,  0
, 0  , O t t
1 4 0  c 0 D E r f F F , # 1 0 0 f '

T h i s  i s  t h e  s a m e  a s  t h e  p r e v i o u s  p r o g r a m ,  e x c e p t  f o r  t h e  d a t a  a n d  L h e  l a s t
i n t e g e r e x p r e s s i o n  i n  P R A T E .  F i r s t ,  t h e  s y s t e m  d i s p l a y s  t h e  d a t a  f r o m  l i n e
1 0 0  a n d  a f . t e r  2 / 6 0  s e c o n d ,  t h e  f i g u r e  d e f i n e d  o n  l i n e  1 1 0 .  A f t e r  a n o t h e r
2 / 6 O  s e c o n d ,  i t  d i s p l a y s  t h e  f i g u r e  f r o m  l i n e  1 2 0  a n d  t h e n  t h e  f i g u r e  f r o m
l i n e  1 3 0 .  A f t e r  d i s p l a y i n g  t h e  l i n e  1 3 0  d a t a  f o r  2 / 6 0  s e c o n d ,  t h e  s y s t e m
w i l l  g o  t o  l i n e  1 4 0  f o r  t h e  n e x t  f i g u r e .  L i n e  1 4 0  b e g i n s  w i t h  a  s p e c i a l
c o d e ,  F F  ( = 2 5 5  i n  d e c i m a l ) .  B e c a u s e  i n  A d v a n  B A S I C  t h e  v e r t i c a l  l e n g t h  o f
p l a y e r - m i s s i l e s  m a y  n o t  e x c e e d  2 5 3 ,  t h e  s y s t e m  i n t e r p r e t s  t h e  F F  a s  a
s p e c i a l  c o m m a n d  a n d  w i l l  l o o k  a t  t h e  d a t a  r i g h t  a f t e r  i t  a s  a  l i n e n u m b e r .
T h e  l i n e n u m b e r  m u s t  h a v e  a  #  s y m b o l  i n  f r o n t  o f  i t .  T h e  s y s t e m  w i l l  s w i t c h
i m m e d i a t e l y  t o  t h e  s p e c i f i e d  l i n e n u m b e r  a n d  c o n t i n u e  o n  f r o m  t h e r e .  T h u s ,
t h e  s y s t e m  d i s p l a y s  t h e  d a t a  f r o m  l i n e s  1 0 0 ,  1 1 0 ,  I 2 O ,  a n d  1 3 0  a s  a
r e p e a t i n g  s e r i e s .
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NoLe tha t  there  is  a  !  symbo l  in  f ron t  o f  the  12 .  Th is  ue l1s  the  sys tem
that  the  fo l low ing  nunber  j -s  in  dec ina l ,  jus t  as  a  &  symbol  ind ica tes
b inary .  Why d idn t t  we use a  !  symbo l  in  f ron t  o f  the  8  in  the  prev ious
exanp le?  Because the  sys tem expec ts  hex  nunbers  in  a  C0DE command,  and
the  numbers  0  th rough 9  are  the  same in  hex  and dec ima l .

S u p p o s e  y o u  w a n t  t o  d i s p l a y  l i n e s  1 0 0 ,  1 1 0 ,  7 2 O , 1 3 0 ,  L 2 O ,  I l 0 ,  1 0 0  a s  a
repeat ing  ser ies .  You can do  th is  by  nak ing  a  new 1 ine ,  say  134,  the  same
a s  l i n e  I 2 O ,  a n d  n a k i n g  1 3 8  t h e  s a n e  a s  1 1 0 ,  a n d  s o  f o r t h .  A  m o r e
conven ien t  way  is  to  use  another  spec ia l  conmand,  FE (=254 in  dec ima l ) .
Aga in ,  because in  Advan BASIC the  ver t i ca l  leng th  o f  p layer -miss i les  nay
not  exceed 253,  the  FE connand is  a  s igna l ;  what  fo l lows nus t  be  a  comma,  #
s y m b o l ,  a n d  l i n e n u m b e r .  A t  t h e  F E  c o m m a n d ,  t h e  s y s t e n  g o e s  t o  t h e
spec i f ied  l inenumber  on ly  fo r  one f igure  and then reLurns  to  the  da ta
r igh t  a f te r  the  FE comrnand fo r  the  nex t  f igure fs  da ta .  So to  d isp lay  the
l i n e s  a s  a  r e p e a t i n g  s e r i e s ,  c h a n g e  l i n e s  4 0  a n d  1 4 0  i n  t h e  p r e v i o u s
p r o g r a m  t o :

40 PDISPLAY 1Z,ADR( L4O) , t287"

1 40 coDE"FE,# I  00,FE,# I  I  0,FE,# L}O,FE,# 1 30,FE,# I  20,F8,# I  1 0,FF,# |  40"

F ina l l y '  suppose you want  to  d isp lay  th is  se t  o f  l ines  on ly  once;  tha t  i s
d i s p l a y  1 0 0 ,  1 1 0 ,  1 2 0 ,  1 3 0 ,  I 2 O ,  1 1 0 ,  1 0 0  a n d  t h e n  s t o p .  Y o u  c a n  d o  t h i s  b y
u s i n g  t h e  s p e c i a l  c o m m a n d ,  z e r o :

r40  coDE' fFE,#100,F8,#110,F8,# [2O,FE, f '130 ,FE,#120,F8,#110,F8,#100,0"

I f  you do use th is  specia l  command,  the fo l lowing tab le le ts  you deterrn ine
i f  a  p layer  or  miss i le  has been stopped.

Tab le  14 -3

player  0 PEEK(10752)  and 17"
I  PEEK (LO757")  and 4Z
2 PEEK(IO75Z) and L6%
3 PEEK( IO75Z)  and  642

missi le 0 PEEK( L0757") and 27"
1 PEEK(LO7IZ) and 8%
2 PEEK(L0757") and 322
3 PEEK(IO7S%) and L287"

I f  the express ion in  the r ight  hand column is  zero,  the p layer  or  miss i le
i s  no t  mov ing .  Fo r  i ns tance ,  i f  PEEK( IO75Z)  and327"  i s  ze ro ,  t hen  m iss i l e  2
i s  a t  res t ;  o the rw ise  i t  i s  mov ing .
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15. DISPLAY LIST INTERRUPTS

ATARI  computers  have a  n ice  fea ture  ca l led  d isp lay  l i s t  in te r rup ts .  I  know
of  no  o ther  modera te ly  p r iced  persona l  computer  thaL has  any th ing  l i ke  i t .
U s i n g  t h e s e  i n t e r r u p t s ,  y o u  c a n  m o d i f y  t h e  d i s p l a y  a t  t h e  s t a r L  o f  o n e  o r
more  screen l ines .  For  example ,  a t  a  g iven  l ine  you can change the  va lue  o f
a  co lo r  reg is te r  o r  the  hor izon ta l  pos i t ion  o f  a  p layer  o r  sw i tch  to  an
a l te rna te  Charac ter  se t .  Someth ing  th is  good shou ldn f t  go  to  r {as te ,  and so
Advan BASIC has  two spec ia l  commands des igned to  take  advantage o f  these
d i s p l a y  l i s t  i n t e r r u p t s .

SETINTO

The format of a SETINT@ comnand is

SETINTO in tegerexpress  r in tegerexpress  r in tegerexpress  r in tegerexpress

The f i rs t  in tegerexpress ion  g ives  an  ident i f y ing  number  (0  to  7 )  to  the
i n t e r r u p t ,  s o  t h a t  y o u  c a n  r e f e r  t o  i t .  T h e  s e c o n d  i n L e g e r e x p r e s s i o n
spec i f ies  the  d isp lay  l i s t  l i ne  on  wh ich  the  in te r rup t  i s  to  occur .  The
th i rd  in tegerexpress ion  spec i f ies  the  loca t ion  o f  what  you wou ld  l i ke  to
c h a n g e  a n d  t h e  f o u r t h  i n t e g e r e x p r e s s i o n  g i v e s  L h e  n e r { I  v a l u e  f o r  t h i s
loca t ion .  Tab le  l5 -1  l i s ts  some loca t ions  you migh t  r r 'an t  to  change a t  an
i n t e r r u p L

M e m o r y  L o c a t i o n

TABLE 15-1

F u n c t i o n  o f  L o c a t i o n

c o l o r  r e g i s t e r  o f  p l a y e r  n i s s i l es3266
53267
53268
s3269
53270
5327 L
5 3 2 7  2
53273
5327 4
53248
s3249
5 3 2 5 0
5 3 2 5 1
53252
5 3 2  5 3
s3254
53255
5428r

c o l o r  r e g i s t e r  ( p l a y  f i e l d )

c o l o r  r e g i s t e r  ( b a c k g r o u n d )
h o r i z o n t a l  p o s i t i o n  o f  p l a y e r

h o r i z o n x a l  p o s i t i o n  o f  m i s s i l e

l o c a t i o n  o f  a l t e r n a t e  c h a r a c t e r s e t

0 *
1
2
3
0
I
2
3
4
0
1
2
3
0
I
2
3
& +

*co lo r  number  t imes 16+ luminance is  s to red  here
* *  m u s t  b e  a  m u l t i p l e  o f  l o 2 4 i  i . e . ,  1 0 2 4 * 3 0 = 3 0 7 2 0 .  T h e  v a l u e  s t o r e d  a t
54281 shou ld  be  the  a l te rna te  charac ter  se t  address  d iv ided by  256.  See
A p p e n d i x  D  f o r  a  m e m o r y  m a p  a n d  p o s s i b l e  l o c a t i o n s  f o r  a n  a l t e r n a t e
c h a r a c t e r  s e t .
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1 0
20
30
40
50
60
70
80
90

I  shou ld  ment ion  tha t  you  can on ly  pu t  one in te r rup t  a t  a  g iven  1 ine ,  The
fo l low ing  program draws and f i l l s  in  a  square .  I t  uses  mode 4  wh ich  has
o n l y  t w o  c o l o r s .  B u t  b y  c h a n g i n g  c o l o r  r e g i s t e r  0  a t  t w o  i n t e r r u p t s ,  y o u
c a n  h a v e  a  L r i - c o l o r e d  s q u a r e .  A c t u a l l y ,  y o u  c a n  p u t  g  c o l o r s  p l u s  t h e
b a c k g r o u n d  o n  t h e  s c r e e n .

GRAPHICS 4ZzCOLOR IZ
PLoT IO7",5Z
DRAhTTO 602,32
DRAI,ITO 607",452
DRAWTo tOZ,452
FTLL LOZ,57"
SETTNT@ 07",t 62,5327 OZ,7 Z* I 67+gZ
SETrNTO L2,322,5327 OZ, l2Z* L 67"+g2
G0T0 90

L i n e s  1 0  t h r o u g h  6 0  s e t  t h e  g r a p h i c s  m o d e  a n d . d r a w  a  r e c t a n g l e .  L i n e s  7 0
a n d  8 0  s e t  t w o  d i s p l a y  l i s t  i n t e r r u p t s .  F o r  a i l  o f  t h e  g r a p h i c  m o d e s ,  t h e
f i r s t  t h r e e  d i s p l a y  l i s t  l i n e s  ( 0 ,  l ,  a n d  2 )  a r e  b l a n k s .  r r r u i  i s ,  t h e  t o %  a x
l i n e  7 0  s e L s  a  d i s p l a y  l i s t  i n t e r r u p t  a t  d i s p l a y  l i s t  l i n e  1 6 ,  w h i c h  i s
s c r e e n  l i n e  1 3 .  A t  L h a t  l i n e ,  c o l o r  r e g i s t e r  0  i s  s w i t c h e d  f r o m  r e d  t o
b l u e .  A t  s c r e e n  l i n e  2 9 ,  c o l o r  r e g i s t e r  0  i s  a g a i n  c h a n g e d ;  t h i s  t i m e  t o
8 r e e n .  N o t e  t h a t  t h e  c h a n g e  d o e s  n o t  o c c u r  u n t i l  t h e  e n d  o f  t h e  l i n e  o n
which  the  in te r rup t  i s  se t .  Th is  i s  to  avo id  mak ing  a  change dur ing  a  l ine .
The change f ron  red  to  b lue  occurs  a t  the  s ta r t  o f  l ine  14 ,  and the  swi tch
t o  g r e e n  a t  t h e  s t a r t  o f  l i n e  3 0 .

Y o u  m i g h t  w o n d e r  w h y  y o u  d i d n  t  t  n e e d  t o  r e s e t  t h e  c o l o r  b a c k  t o
redd ish-orange.  The reason is  tha t  dur ing  a  ver t i ca l  b lank  (a t  the  end o f
a  d i s p l a y  f r a m e ) ,  a l l  t h e  c o l o r  r e g i i t e r s ,  a s  w e l l  a s  t h e  a l t e r n a t e
c h a r a c t e r  s e t .  l o c a t i o n s ,  a r e  r e s e t  f r o m  s p e c i a l  m e m o r y  l o c a t i o n s .

Before  t ry ing  the  above example  r  lou  w i l l  need to  append the  d isp lay  l i s t
i n t e r r u p t  s u b r o u t i n e s .  L i k e  P R I N T  U S I N G ,  t h e r e  i s n t i  e n o u g h  r o o m  t o  f i t  i n
t h e s e  s p e c i a l  r o u t i n e s .  T o  u s e  t h e m ,  i n s e r t  a  M a s t e r  d i s k  l o r  a n o t h e r  d i s k
wi th  the  program)  and rhen rype AppEND DLISTINT.App.

T o  r e m o v e  a n  i n t e r r u p t '  s e t  t h e  l a s t  t . h r e e  i n t e g e r e x p r e s s i o n s  t o  z e r o .  T h e
f o l l o w i n g  c o m m a n d  r e m o v e s  i n t e r r u p t  1 :

S E T T N T @  I Z , O Z , O Z , O Z

CINT@

F o r m a t :

C I N T @  i n t e g e r e x p r e s s i o n  r i n t e g e r e x p r e s s i o n

The-  f j rs t  in tegerexpress ion  is  the  ident i f y ing  number  o f  the  in te r rup t .C I N T @  i s  u s e d  t o  c h a n g e  t h e  v a l u e  w h i c h - i s  s t o r e d  w h e n  t h e  i n t e r r u p t
o c c u r s  '  Y o u  c a n  u s e  c r N T @  o n l y  a f t e r  s E T T N T @  h a s  b e e n  u s e d .  T h e  s e c o n di n t e g e r e x p r e s s i - o ^ n  g i v e s  t h e  n e w  v a l u e  t o  b e  s t o r e d  b y  t h e  i n t e r r u p t .  y o u
cou ld  use  SETTNT@ i tse l f  to  change rh is  va lue ;  howeveT,  ! -n i l l i o  ; ; ; ' ; ;  , ; ; ;
! l t i 1  j u s t  t h e  r i g h t  p o i n t  i n  t h e  d i s p l a y  L o  p u t  t h e  i n t e r r u p r  i n t o  p l a c e .
c rNT@ is  much fas te r  because i t  can  make an  immedia te  change.
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10 GRAPHICS 682
20 PSrZE zi(,O%
30 DFrLL 27",07"
40 PDISPLAY 27",ADR(?OO) ,60Z
50 PDTSPLAY 2%,ADR(ZOO) ,tzOZ
60 PDTSPLAY 2Z,ADR(?OO),t\OZ
70 SETINT@ O2,32,532682,32*167.+87"
80 sETrNTo tZ,42,532502,O2
90 SETINT@ 27",I02,532687",72*L6Z+8%
100 SETTNT@ 32,r77,,532502,O2
1 10 SETTNT@ 4i( ,3r i ( ,53268%,t22*t6Z+8%
1 20 SETINT@ 52,327",532502,O2
130 FoR Tz=Oi( TO 2552
140 CINT@ 17",T%
150 CrNT@ 37",2552-TZ
160 CINT@ 5Z,TZ+I282
170 NEXT TZ
180 coTo 130
200 c0DE"4,&100100,&100100,FF,FF"

The above program puts  the  f igure  de f ined in  l ine  200 in to  p layer  2  a t
t h r e e  d i f f e r e n t  v e r t i c a l  s e c t i o n s .  S i x  d i s p l a y  l i s t  i n t e r r u p t s  a r e  s e t .
T h r e e  a r e  u s e d  t o  c h a n g e  t h e  p l a y e r  c o l o r  a n d  t h r e e  t o  c h a n g e  t h e
hor izon ta l  pos i t ion .  The FOR loop rnod i f ies  the  hor izon ta l  p layer  pos i t ion
a n d  c a u s e s  t l t o  s e c t i o n s  o f  t h e  p l a y e r  t o  m o v e  r i g h t  a n d  o n e  t o  n o v e  1 e f t .

S p e c i a l  N o t e :  B e c a u s e  o f  t i m i n g  p r o b l e m s ,  d i s p l a y  l i s L  i n t e r r u p t s  i n  m o d e s
8 , 9 ,  1 0 ,  l L , 1 4 ,  a n d  1 5  c a n n o t  b e  i n  a d j a c e n t  d i s p l a y  l i s t  l i n e s .  T h e r e
must  be  a t  leas t  one d isp lay  l i s t  l i ne  be tween in te r rup ts  in  these modes.
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16. MACHINE LANGUAGE SUBROUTINES

Advan BASIC a l lows you to  inser t  assembly  language codes  eas i l y  in to  a
BASIC program.  You can even use mnemonics  fo r  the  var ious  6502 commands.
Another  n ice  fea ture  is  tha t  you  can access  program var iab les  by  name in
y o u r  a s s e m b l y  l a n g u a g e  c o d e .  I f  y o u  d o n r t  k n o w  h o w  t o  p r o g r a n  i n  a s s e n b l y
l a n g u a g e ,  m u c h  o f  t h e  f o l l o w i n g  i n f o r m a t i o n  w i l l  b e  d i f f i c u l t  t o
unders tand.  Probab ly  you shou ld  p ick  up  a  book  on  6502 assenb ly  language
programming be fore  a t tempt ing  to  wr i te  an  assembly  language program.

S i n c e  A d v a n  B A S I C  i s  c o m p i l e d ,  n o s t  p r o g r a m s  l t r i t t e n  i n  i t  w i l l  r u n
cons iderab ly  fas te r  than in  a  non-compi led  BASIC.  There  are  s i tua t ions ,
however ,  where  you hran t  max inum poss ib le  speed.  Then you need the  Advan
BASIC mach ine  language subrout ine  capab i l i t y .

MACHINE

The MACHINE command te l l s  the  compi le r  tha t  the  in fo rmat ion  wh ich  fo l lows
wi l l  be  mach ine  or  assembly  language code.  I t s  fo rmat  i s

MACHINE l inenunber

l , Ihen the  mach ine  language program comes to  an  end,  normal ly  w i th  an  RTS
c o m m a n d ,  c o n t r o l  t r a n s f e r s  b a c k  t o  t h e  B A S I C  c o d e .  E x e c u t i o n  r e s u m e s  a t
the  l inenumber  spec i f ied  in  the  MACHINE command.

CODE

The CODE command is  used in  severa l  ways  in  the  BASIC.  I t  p rov ides  a  way to
e n t e r  d a t a  f o r  t h e  s o u n d  r o u t i n e s  a n d  f o r  t h e  P D I S P L A Y  c o m m a n d .  I t s
p r i m a r y  p u r p o s e ,  h o w e v e r ,  i s  t o  a l l o w  t h e  e n t r y  o f  a s s e m b l y  l a n g u a g e  c o d e .
For  example ,  LDA is  the  s tandard  mnemonic  code to  load a  number  f rom a
g i v e n  s o u r c e  i n t o  t h e  a c c u m u l a t o r .  A p p e n d i x  E  l i s L s  t h e  6 5 0 2  m n e m o n i c s
u s e d  b y  t h e  A d v a n  c o n p i l e r ,

coDEilLDA ,FF ,9Frl

I n  t h e  a b o v e  l i n e ,  t h e  c o m p i l e r  t r a n s l a t e s  L D A  i n t o  m a c h i n e  c o d e .  F F  a n d
9 F  a r e  h e x  n u m b e r s  w h i c h  g i v e  t h e  a d d r e s s  o f  t h e  n u m b e r  l o a d e d  i n t o  t h e
a c c u m u l a t o r .  N o t e  t h a L ,  a s  i s  s t a n d a r d  i n  6 5 0 2  c o d e ,  t h e  F F  i s  t h e  l e a s t
s i g n i f i c a n t .  p a r t  o f  t h e  a d d r e s s ,  w h i l e  9 F  i s  t h e  m o s t  s i g n i f i c a n t  p a r t
( i . e . ,  t h e  a d d r e s s  i s  9 F F F ) .  T h e  f o l l o w i n g  p r o g r a m  w i l l  s t o r e  a n  S  i n  t h e
l o w e r  r i g h t  h a n d  c o r n e r  o f  t h e  d i s p l a y  s c r e e n :

lOO MACHINE 2OO
110 CODE'  f  LDArM,33 ,STA ,FF,gF,RTS"
2OO END

T h e  L D A I M  a s s e m b l y  l a n g u a g e  c o d e  c a u s e s  t h e  6 5 0 2  t o  l o a d  t h e  n e x t  n u m b e r
( 3 3 )  i n t o  t h e  a c c u m u l a t o r .  T h e  S T A  c a u s e s  t h e  6 5 0 2  t o  s t o r e  t h e
a c c u m u l a t o r  ( 3 3 )  i n t o  m e m o r y  l o c a t i o n  9 F F F ,  w h i c h  c o r r e s p o n d s  t o  t h e  l o w e r
r i g h t  h a n d  c o r n e r  o f  t h e  s c r e e n .  I n  a n  A T A R I  c o m p u t e r ,  t h e  h e x  n u m b e r  3 3
i s  t h e  s c r e e n  c o d e  f o r  a n  S .  T h e  R T S  s i g n a l s  t h e  e n d  o f  t h e  a s s e m b l y
l a n g u a g e  s u b r o u t i n e  a n d  c a u s e s  c o n t r o l  t o  t r a n s f e r  t o  l i n e  2 O 0 ,  a s
s p e c i f i e d  b y  t h e  2 O O  i n  t h e  M A C H I N E  c o m m a n d .  T h e  f o l l o w i n g  s e g m e n t
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i l l us t ra tes  another  fea ture  o f  the  CODE command:

lOO MACHINE 2OO
1 10 C0DE"LDA,FF,gF,CMPIM,34,BEQ,@120,LDAIM,34,STA,FF,gFf f
120 CODET'RTSTT
2OO END

A t  l i n e  1 1 0  t h e  n u m b e r  a t  m e m o r y  l o c a t i o n  9 F F F  i s  l o a d e d  i n t o  t h e
accumula tor .  The CMPIM is  the  assembly  language mnemonic  fo r  compar ing
t h e  a c c u m u l a t o r  w i t h  t h e  f o l l o w i n g  n u m b e r  ( 3 4 ) .  B E Q  i s  t h e  c o d e  f o r"b ranch i f  equa l r f .  @ fo l lowed by  a  l inenumber  g ives  the  loca t ion  to  go  to
i f  the  accumula tor  equa ls  34 .  The progran w i l l  check  what  i s  in  loca t ion
9FFF.  I f  i t  i s  34 ,  i t  w i l l  b ranch to  l ine  120 and execute  the  RTS.  I f  i t  i s
no t ,  i t  w i l l  load  34  in to  the  accumula tor ,  s to re  the  34  in to  loca t ion  9FFF,
a n d  e x e c u t e  t h e  R T S .  W h e n e v e r  y o u  u s e  a  b r a n c h  c o m m a n d  ( e . g . ,  B N E T B C C ) ,  i t
shou ld  be  fo l lowed by  a  comma and then @ fo l lowed by  a  l inenumber .  Here  is
a n o t h e r  e x a m p l e :  "

lOO MACHINE 2OO
I  10  CODET'LDA,FF,gF,CMPIM,34,BEQ,@1 20,LDAIM,34,JMp,#130"
120 CODE| 'LDAIM,33 ' l
130 CODEi lSTA,FF,gF,RTSi l
2OO END

The above program is  s imi la r  to  the  prev ious  one.  F i rs t  i t  compares  the
number  in  9FFF l r i th  34 .  I f  they  are  equa1,  i t  goes  to  l ine  120 and loads  33
to  the  accumula tor ,  executes  the  code on  l ine  130 wh ich  s to res  the  33  to
9 F F F ,  a n d  f i n a l l y  r e t u r n s .  I f  t h e y  a r e  n o t  e q u a l ,  i t  l o a d s  3 4  t o  t h e
accumula tor  and executes  the  JMP command.  Th is  i s  the  assenb ler  mnemonic
fo r  JUMP,  and the  nex t  two by tes  must  spec i fy  where  i t  i s  to  jump.  Normal ly
you fo11ow JMP'  JSR,  and JMPI  w i th  comma,  #  s ign ,  l inenunber .  The compi le r
inser ts  two by tes  wh ich  represent  the  address  o f  the  f i rs t  command on the
g i v e n  l i n e .  T h u s ,  a f t e r  l o a d i n g  3 4 ,  i t  j u m p s  t o  t h e  s T A , F F r g F  o n  l i n e  1 3 0 ,
w h i c h  s t o r e s  t h e  3 4  t o  9 F F F ,  a n d  e x e c u t e s  t h e  R T S  c o m m a n d .

W a r n i n g :  T h e  v a l u e  o f  t h e  X  r e g i s t e r  m u s t
I f  y o u  m u s t  u s e  t h e  X  r e g i s t e r ,  i t  m u s t  b e
t h e  f i n a l  R T S .  T X A , P H A  s a v e s  t h e  X  r e g i s t e r

CODEL

n o t  b e  c h a n g e d  b y  t h e  r o u t i n e .
s a v e d  a n d  t h e n  r e s t o r e d  b e f o r e
a n d  P L A , T A X  r e s t o r e s  i t .

The CODEL command is  normal ly  used to  spec i fy  the  address  o f  a  var iab le .
W h e n  u s e d  i n  t h i s  w a y ,  t h e r e  a r e  s e v e r a l  p o s s i b l e  f o r m a t s :

CODEL(  var iab lename )

CODEL (  var  iab lename+i -n  tegernumber  )

CODEL (  va  r  iab lename+t tL t '  )

CODEL (  var i -a  b lename+"Hf r  )

I n t e g e r n u m b e r  i s  a  p o s i t i v e  i n t e g e r  w i t h o u t  a  Z  s i g n  a t  t h e  e n d .  Y o u  c a n
a l s o  u s e  C O D E L  t o  s p e c i f y  t h e  a d d r e s s  o f  a  l i n e  n u m b L r .  ( S e e  t h e  r e f e r e n c e
manua l  fo r  in fo rmat i -on  on  th is  op t ion . )  The fo l low ing  program inputs  a
n u m b e r ,  a d d s  o n e  t o  i t ,  a n d  p r i n t s  t h e  r e s u l t :
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l O O  I N P U T  T 7 "
1 1 0  M A C H I N E  2 O O
L z O  C O D E ' r f  N C "  :  C O D E L  ( T % )  I C O D E " B N E ,  @ 1 3 0 , I N C r '  :  C 0 D E L  ( T % + 1 )
1 3 0  C 0 D E r r R T S r l
2 O O  P R I N T  T 7 "

L e t f s  s e e  h o w  i t  w o r k s .  O n  l i n e  1 2 0 ,  I N C  a d d s  o n e  t o  t h e  n u m b e r  a t  t h e
memory  loca t ion  spec i f ied  by  the  fo l low ing  two by tes .  CODEL genera tes  the
two by te  address  o f  the  lower  o rder  8  b i ts  o f  T7 .  Thus ,  the  lower  o rder
par t  o f  TZ is  inc reased by  one.  I f  the  resu l t  i s  non zero ,  we are  done and
BNE causes  a  b ranch to  l ine  130.  I f  INC causes  a  zero ,  we have a  car ry  and
must  add one Lo  the  h igh  order  par t  o f  T7 .  The CODEL(T%+L)  genera tes  the
two by te  code fo r  one p lus  the  address  o f  T7"  ( fo r  the  h igh  order  par t  o f
T % ) .  I n  a n o t h e r  e x a n p l e ,  t h e  p r o g r a m  s t o r e s  z e r o  i n  a l l  e l e m e n t s  o f  t h e
array AZz

1 0 0  D r M  A z ( s )
1  1 0  T Z = A D R ( A Z  ( O Z ) )
1 2 0  M A C H I N E  2 O O
1 3 0  C O D E ' T L D Y I M ,  !  1  l , L D A ' r  :  C o D E L  ( T Z )  : C O D E ' ' S T A Z , E O ,  L D A "
1 4 0  C 0 D E L  ( T 7 " + I )  :  C O D E " S T A Z , E 1 ,  L D A I M ,  0 ' r
1 5 0  C 0 D E " S T A I y ,  8 0 , D E y , B p L , @ 1 5 0 , R T S "
2 O O  E N D

A t  l i n e  1 1 0  w e  s e t  T Z  e q u a l  L o  t h e  a d d r e s s  o f  A % ( 0 2 ) ,  w h i c h  i s  t h e  f i r s t
e lement ,  o f  the  ar ray .  There  are  s ix  e lements  in  the  ar ray  and there fore ,
l2  loca t ions  tha t  we must  zero .  Remember ,  each in teger  takes  up  two by tes
o f  m e m o r y .  A t  l i n e  1 2 0  w e  f i r s t  l o a d  t h e  Y  r e g i s t e r  w i t h  1 1 .  N o t e  t h e  !
s y m b o l  i n  f r o n t  o f  t h e  1 1 .  N o r m a l l y ,  t h e  C O D E  c o m m a n d  e x p e c t s  a s s e m b l y
l a n g u a g e  m n e m o n i c s  o r  h e x  n u m b e r s .  A n y  n u m b e r  p r e c e d e d  b y  ! ,  h o w e v e r ,  i s
a s s u m e d  t o  b e  a  d e c i n a l  n u m b e r .

N e x t  w e  l o a d  t h e  l o w  o r d e r  p a r t  o f  T %  ( t h e  l o w  o r d e r  p a r t  o f  t h e  a d d r e s s  o f
AZ (O7" ) ) ,  and then s to re  i t  in  t .he  zero  page loca t ion  E0.  Note  tha t  any
m n e m o n i c  e n d i n g  i n  a  r Z r  r e f e r s  t o  a  z e r o  p a g e  l o c a t i o n  a n d  n e e d s  o n l y  o n e
h e x  b y t e  f o l l o w i n g  i L  t o  s p e c i f y  t h e  l o c a t i o n .  N e x t  w e  g e t  t h e  h i g h  o r d e r
b y t e  o f  T %  a n d  s t o r e  t h i s  i n  z e r o  p a g e  l o c a t i o n  E l .  F i n a l l y  o n  l i n e  1 4 0 ,  w e
l o a d  t h e  a c c u m u l a t o r  w i t h  0 .

A t  l i n e  1 5 0 '  S T A I Y  i s  a  s t o r e  i n d i r e c t  c o m m a n d .  T h e  E 0  i m m e d i - a t e l y
f o l l o w i n g  i t  t e l l s  u s  t h e  a d d r e s s  w h e r e  r d e  a r e  t o  s t o r e  t h e  a c c u n u l a t o r ;
t h e  a d d r e s s  i s  t h e  v a l u e  i n  t h e  Y  r e g i s t e r  p l u s  t h e  n u m b e r  s t o r e d  i n  E 0
( l o w  o r d e r  p a r t )  a n d  E l .  I n  l i n e  1 4 0  w e  s t o r e d  T % ,  a n d  t h u s  t h e  a d d r e s s  o f
A 7 " ( 0 7 " )  i n  E 0  a n d  E l .  T h e  Y  r e g i s t e r  s t a r t s  a t  1 1  a n d  t h e r e f o r e ,  w e  w i l l
s l o r e  z e r o  i n  t h e  a d d r e s s  o f  A Z ( O 7 " ) + I I .  T h e  l o o p  a t  1 5 0  s t o r e s  z e r o  i n  a l l
1 2  b y t e s  o f  t h e  a r r a y  A 7 " .  N o t e  t h a t  a n  a s s e m b l y  l a n g u a g e  s u b r o u t . i n e  m a y
u s e  o n l y  t h e  z e r o  p a g e  l o c a t i o n s  f r o m  D 4  t o  F F .

W A R N I N G :  I f  y o u  m a k e  a  m i s t a k e  i n  a s s e m b l y  l a n g u a g e  c o d e ,  t h e  s y s t e m  m i g h t
h a n g u p .  E v e n  B R E A K  m a y  n o t  g e t  y o u  o u t  o f  i t .  T h e r e f o r e ,  b e  s u r e  t o  s a v e
y o u r  p r o g r a m  b e f o r e  r u n n i n g  i t .
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17.  UTILITY PROGRAMS

There  are  severa l  he lp fu l  u t i l i t y  p rograms ava i lab le  on  the  Advan BASIC
d isks .  To  use  them,  f i rs t  inser t  the  Master  d isk  in to  d r ive  I  and then type
EXEC fo l lowed by  a  space and then the  program name.  Remenber  tha t  any
progran you have in  nemory  w i l l  be  erased when you execute  one o f  these
ut i l i t y  p rograms.  So i f  you  dont t  want  to  lose  a  p rogram in  memory ,  save
i r .

CLEAN.COD

A s  y o u  e n t e r  a  p r o g r a m ,  A d v a n  B A S I C  c o n v e r t s  i t  t o  t o k e n  f o r m .  F o r
example ,  each command and nos t  var iab les  are  ass igned s ing le  by te  codes ,
reduc ing  the  amount  o f  room needed to  save a  progran.  In  add i t ion ,  a  l i s t
i s  c rea ted  o f  the  var iab les  en tered  .  I t  a  p rogram is  mod i f ied ,  a  g iven
var iab le  may no  longer  be  needed,  bu t  the  var iab le  i s  s t i l l  i n  the  var iab le
t a b l e s .  A l s o ,  o t h e r  u n u s e d  v a r i a b l e s  m i g h t  b e  c r e a t e d  i f  e r r o r s  a r e  m a d e
i n  e n t e r i n g  l i n e s .

A s  l o n g  a s  t h e  m a x i m u m  n u n b e r  o f  v a r i a b l e s  ( 2 5 5 )  i s  n o t  e x c e e d e d ,  t h e
unused var iab les  w i l l  no t  cause prob lems and w i l l  no t  a f fec t  the  length  o f
the  compi led  program.  They  w i l l ,  however ,  take  up  ex t ra  space on  the  d isk
and in  the  computer  dur ing  a  compi le ,  a l though the  d i f fe rence is  usua l ly
no t  g rea t .  Execut ing  CLEAN.COD wi l l  p roduce a  new f i le  w i th  the  unused
v a r i a b l e s  r e m o v e d .

STATPROG.COD

This  p rog , ram f inds  the  progran length  (no t  inc lud ing  da ta  length) ,  Lhe
number  o f  p rogram l ines ,  and the  number  o f  var iab les  used.  I t  w i l l  a lso
te1 l  you  how many unused var iab les  are  in  the  var iab le  tab le  (see CLEAN.COD
f o r  i n f o r m a t i o n  o n  u n u s e d  v a r i a b l e s ) .  O n e  q u i t e  u s e f u l  f u n c t i o n  o f
STATPROG.COD is  to  check  i f  a  var iab le  has  been 'used on ly  once.  Th is  can
happen i f  you  misspe l l  a  var iab le  name.  Somet imes these er ro rs  a re  hard  to
spot ;  i f  STATPROG.COD f inds  one,  i t  w i l l  g ive  you the  var iab le  name and l ine
n u m b e r .

CHECKSUM.COD

This  p rogram is  he lp fu l  i f  you  want  to  send a  program l i s t ing  to  a  f r iend
o r  a  m a g a z i n e .  A l s o  i t  p r o v i d e s  a  v a l u a b l e  h a r d  c o p y  ( o n  p a p e r )  b a c k u p  f o r
your  impor tan t  p rograms,  CHECKSUM.C0D a l lows you to  p r in t  ou t  a  copy  o f  a
Drogram wi th  a  checksum for  each l ine .  The checksum appears  as  a  !  sy rnbo l
f o l l o w e d  b y  f o u r  c h a r a c t e r s .  I t  a l s o  p r i n t s  o u t  t h e  n u m b e r  o f  l i n e s  a n d  a
checksum for  the  who le  p rogram.

T o  p r o d u c e  a  p r o g r a m  l i s L i n g  w i t h  c h e c k s u m  d a t a ,  i n s e r t  t h e  M a s t e r  d i s k  a n d
type EXEC CHECKSUM.COD;  then choose op t ion  1 .  Note  tha t  the  WIDTH sysrem
c o m m a n d  c a n  b e  u s e d  t o  s e t  t h e  p r i n t e r  w i d t h .

I f  someone want .s  to  en ter  your  p rogram f rom the  l i s t ing  w i th  the  checksum
{ a ! g r  h e  t y p e s  i t  i n  a n d  s a v e s  i t  t o  t h e  d i s k .  N e x t ,  h e  t y p e s  E X E C
C H E C K S U M . c o D  a n d  c h o o s e s  o p t i o n  2 ,  w h i c h  c h e c k s  a  p r o g r a m .  A f t e r  h e
inser ts  the  program d isk  and g ives  the  program name,  CHECKSUM.COD wi l l
p r o v i d e  a  c o u n t  o f  t h e  n u m b e r  o f  p r o g r a m  l i n e s .  I f  t h i s  d o e s  n o t  a g r e e
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h ' i th  the  number  on  the  l i s t ing ,  CHECKSUM.COD can d isp lay  a  l i s t  o f  the  l ine
numbers .  Th is  can be  checked aga ins t  the  program l i s t ing .  i , . '

I f  the  number  o f  l ines  is  cor rec t ,  CHECKSUM.COD wi l l  ca lcu la te  a  checksum
f o r  t h e  L o t a l  p r o g r a n .  I f  t h i s  a g r e e s  w i t h  t h e  t o t a l  p r o g r a m  c h e c k s u m  o n
t h e  l i s t i n g ,  h e  h a s  p r o b a b l y  e n t e r e d  t h e  p r o g r a n  c o r r e c t l y .  O f  c o u r s e ,  n o
er ror  check  is  per fec t .  The ca lcu la ted  checksum wi l l  ca tch  th ings  l i ke
r e v e r s e d  l e t t e r s ,  b u t  t h e r e  a r e  e r r o r s  i t  w i l l  m i s s .  I f  t h e  c h e c k s u n  i s
c o r r e c t ,  i t t s  p r o b a b l y  w o r t h  t r y i n g  t o  r u n  t h e  p r o g r a m .

I f  t h e  t o t a l  p r o g r a m  c h e c k s u m  i s  n o t  c o r r e c t ,  h e  c a n  c h e c k  o n e  l i n e  a t  a
t i m e .  W h e n  h e  f i n d s  a  m i s t a k e ,  h e  w i l l  b e  a s k e d  t o  e n t e r  t h e  c o r r e c t
checksum for  tha t  l ine .  He w i l l  then  be  to ld  i f  cor rec t ing  th is  l ine  br ings
t h e  t o t a l  p r o g r a m  c h e c k s u m  i n L o  a g r e e m e n t  w i t h  t h e  l i s t i n g  c h e c k s u m .
E i t h e r  w a y ,  h e  c a n  c o n t i n u e  c h e c k i n g  l i n e s .

COPYDISK.COD

T h i s  p r o g r a m  a l l o w s  y o u  t o  d u p l i c a L e  a  d i s k .  I f  y o u  h a v e  a  o n e  d i s k  s y s L e m ,
t h e  p r o g r a m  w i l l  t e l l  y o u  w h e n  t o  s h i f t  d i s k s .  N o t e  t h a t  f o r  o n e  d i s k
s y s t e m s ,  y o u  m a y  h a v e  L o  s w i t c h  d i s k s  s e v e r a l  t i m e s  b e f o r e  a  d i s k  i s
c o m p l e t e l y  c o p i e d .

COPYFILE.COD

This  p rogram a l lows you to  copy  one or  more  f i les  f rom one d isk  to  another .
I f  you  have a  one d isk  sys tem,  the  program wi l l  te l l  you  when to  sw i tch
d i s k s .  W h e n  t h e  p r o g r a m  a s k s  f o r  t h e  n a m e s  o f  t h e  f i l e s  t o  b e  c o p i e d ,  I o u
c a n  s p e c i f y  a  g i v e n  f i l e  o r  u s e  a  w i l d c a r d  o p t i o n  t o  s p e c i f y  s e v e r a l  f i l e s .

T h e r e  a r e  t w o  w i l d c a r d s  w h i c h  y o u  c a n  u s e  t o  s u b s t i t u t e  f o r  t h e  s y m b o l s  i n
a  f i l e  n a n e ;  L h e y  a r e  *  a n d  ? .  T h e  ?  i n  a  f i l e  n a m e  m e a n s  t h a t ,  w h e n
s e a r c h i n g  f o r  m a t c h i n g  f i l e s ,  t h e  p r o g r a m  w i l l  a c c e p t  a n y  s y m b o l  i n  t h e  ?
c h a r a c t e r  p o s i t i o n .  F o r  e x a m p l e ,  i f  y o u  s p e c i f y  f i l e n a m e  D 2 : A L P H A . ? ? ,
f i les  on  d isk  2  w i th  names l i ke  ALPHA. l1  o r  ALPHA.AT w i l l  be  cop ied .  The *
s y m b o l  i s  e q u i v a l e n t  t o  a  s e r i e s  o f  q u e s t i o n  m a r k s  f i l l i n g  i n  t h a t  s e c t i o n
o f  t h e  f i l e n a m e .  F o r  e x a m p l e ,  D l : A L P H A . *  i s  t h e  s a m e  a s  D l : A L P H A . ? ? ?  a n d ,
w i l l  copy  a l l  f i l es  on  dr ive  I  s ta r t ing  w i th  ALPHA.  A lso  * .C0D is  the  same
a s  D 1  : ? ? ? ? ? ? ? ? . C A D  a n d  w i l l  c o p y  a l l  f i l e s  o n  d r i v e  1  e n d i n g  . i n  . C O D .  I f
y o u  a r e  u s i n g  w i l d c a r d s  i n  t h e  i n p u L  f i l e n a m e ,  I o u  s h o u l d  u s e  w i l d c a r d s  i n
t h e  o u t p u t  f i l e n a m e ,  o r  y o u  m a y  g e t  s e v e r a l  f i l e s  w i t h  t . h e  s a m e  n a m e .

S p e c i a l  n o t e :  O n e  w a y  y o u  c a n  u s e  t h i s  p r o g r a m  i s  t o  c o p y  a l l  o f  t h e s e
u t i l i t y  p r o g r a m s  t o  a n o t h e r  d i s k .  T h e n  y o u  w o n t L  n e e d  t o  u s e  t h e  M a s t e r
d i s k  w h e n  y o u  w a n t  L o  r u n  a  u t i l i t y  p r o g r a m .

FORMAT.COD

T h i s  p r o g r a m  a l l o w s  y o u  t o  f o r m a t  s i n g l e  d e n s i t y  d i s k s .

FORMATl .COD

T h i s  p r o g r a m  a l 1 o w s  y o u  t o  f o r m a t  a  d i s k  i n  s i n g l e  d e n s i t y  o r  i n  1 0 5 0  ( s o
c a l l e d  1  L / 2  d e n s i t y )  m o d e .  I n  1 0 5 0  m o d e ,  t h e  d i s k  o p e r a t i n g  s y s t e m  a 1 1 o w s
y o u  t o  u s e  9 4 0  o f  t h e  p o s s i b l e  1 0 4 0  s e c t o r s .  F O R M A T 1 . C O D  a l s o  g i v e s  y o u
t h e  o p t i o n  o f  p u t t i n g  a  c o p y  o f  t h e  B A S I C  o n  t h e  d i s k .  T h i s  i s  u s e f u l
m a i n l y  i f  y o u  d o  n o t  h a v e  a n  X L  o r  X E  c o m p u t e r .  I n  t h a t  c a s e ,  y o u  w i l l  n e e d
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Lo remove the  BASIC before  runn ing  a  long program or  one w i th  g raph ics ,  and
then re load the  BASIC a f te r  the  program is  executed .  The sys tem wi l l  ask
you to  i -nser t  a  d isk  w i th  the  BASIC in to  d r ive  1  and then press  RETURN.  I f
you  a l ready  have the  BASIC on your  work ing  d isk ,  however ,  Iou  w i l l  no t  have
t o  s w i t c h  d i s k s ;  j u s t  p r e s s  R E T U R N  a n d  a f t e r  a b o u t  1 6  s e c o n d s  t h e  B A S I C
wi l l  be  re loaded.  Th is  w i l l  a lso  reduce wear  and tear  on  your  Master  d isk .

RAMDISK.COD

This  p rogram a l lows 130X8 owners  to  use  the  ex t ra  64K o f  RAM as  a  RAM d isk .
A f te r  execut ing  RAMDISK.COD,  a l l  re fe rences  to  d isk  four  w i l l  access  the
R A M  d i s k .  I n  m o s t  c a s e s ,  y o u  c a n  u s e  t h i s  e x t r a  m e m o r y  j u s t  l i k e  a n
ord inary  d isk .  For  ins tance,  DIR D4:  w i l - l  g ive  you a  d i rec to ry  o f  the  RAM
d i s k  w i t h o u t  e f f e c t i n g  a n y  p r o g r a m  i n  m e m o r y .  D o  n o t  f o r g e t ,  h o w e v e r ,  t h a t
when you tu rn  o f f  the  computer ,  o r  i f  the  sys tem locks  up ,  you  w i l l  lose
anyLh ing  in  the  RAM d isk .  Be espec ia l l y  care fu l  w i th  un tes ted  mach ine
l a n g u a g e  c o d e .

Note  tha t  RAMDISK.COD wi l l  au tonat ica l l y  copy  COPYFILE.COD f rom dr ive  one
to  the  RAM d isk ,  i f  COPYFILE.COD is  on  the  dr ive  one d isk .  I f  you  need more
room in  the  RAM d isk ,  you  can de le te  th is  p rogram us ing  the  KILL  command.

S I E V E . B A S

T h i s  p r o g r a m  d e m o n s t r a t e s  t h e  s p e e d  o f  A d v a n  B A S I C .  T y p e  R U N  S I E V E . B A S .
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REFERENCE MANUAL

List  o f  System Commands

t : :
i ' '

;

i s  f r e q u e n t l y  u s e d  i n
sone examples of  legal

RENAME
RUN
S A V E
SAVEC
SAVES
UNLOCK
WIDTH

the descr ipL ion of  the system
f i l enames .

N O T E :  F i l e n a m e
connands.  Here  are

ALPHA ALPHA. lC2

I f  the  f i le  i s  no t
the  d isk  number  (  I
f i l ename.  Th is  can
a  p e r i o d  a n d  1  t o  3

APPEND

APPEND
COMPILE
DEL
D I R
EXEC
K I L L
L I S T

L L I S T
LMARGIN
LOAD
LOADS
LOCK
NEll
PEEK
POKE

D2 : BETA D3:BETA.COD D4:ABCDEFGH.1 l l

Format :  APPEND f i lename

Descr ip t ion :  The program on the  d isk  i s  appended to  the  program in  memory .
T h e  p r o g r a m  o n  t h e  d i s k  m u s t  b e  i n  s o u r c e  c o d e  f o r m  ( i . e . ,  t h e  S A V E S
command was used to  p lace  the  program on the  d isk ) .  Note  tha t  i f  two l ines
i n  t h e  p r o g r a m s  h a v e  t h e  s a m e  l i n e n u m b e r ,  t h e  l i n e  f r o m  t h e  a p p e n d e d
program wi l l  overwr i te  and e l im ina te  the  l ine  in  the  cur ren t  p rogram.

E x a m p l e s :

APPEND ALPHA appends the  program named ALPHA on d isk  d r ive  1  to  the
c u r r e n t  p r o g r a m .

APPEND D2:BETA appends the program named BETA on d isk dr ive 2 to  the
cu r ren t  p rog ram.

on d isk  one,  the  f i lename nus t  s ta r t  w i th  D fo l lowed by
to  4 )  and then a  co lon .  Nex t  comes the  main  par t  o f  the
be f rom 1  to  8  charac ters  long.  I f  you  w ish  you may add

symbols  a f te r  the  main  par t  o f  the  f i lename.

COMPILE
F o r m a t s :  C O M P I L E

COMPILE n
C O M P I L E  f i l e n a m e

C 0 M P I L E  f i l e n a m e  /  t i t e n a m e
C O M P I L E  f i l e n a m e  n
C O M P I L E  f i l e n a m e  / t i t e n a m e  n

( n  m u s t  b e  l ,  2 ,  o r  3 )
D e s c r i p t i o n :  U s e d  t o  c o m p i l e  a  p r o g r a m .  I f  n o  f i l e n a m e  i s  s p e c i f i e d ,  t h e
p r o g r a m  i s  a s s u m e d  t o  b e  i n  t h e  c o m p u t e r .  I f  a  f i l e n a m e  i s  s p e c i f i e d ,  t h e
sys tem assumes tha t  the .  p rogram is  too  la rge  to  compi le  en t i re ly  in  thec o m p u t e r .  T h e  s y s t e m  t h e n  b r i n g s  p a r t s  o f  t h e  p r o g i a n  f r o m  t h e "  d i s k  a s
n e e d e d  a n d  s e n d s  t h e  c o m p i l e d  c o d e  b a c k  t o  t h e  d i s k .  T h i s  m a k e s  t h e
c o m p i _ l e  s i g n i f  i c a n t l . y  s l o w e r ,  b u t  a l 1 o w s  v e r y  l a r g e  p r o g r a m s  t o  b ecompi led .  I f  f i l ename/ f i lename is  used,  the  second f i len ime determines  the
d i s k  a n d  n a m e  t o  w h i c h  t h e  o u t p u t  c o d e  i s  s t o r e d .  I f  o n l y  o n e  f i l e n a m e  i s
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g iven,  the  sys tem uses  tha t  f i l ename wi th  a  .COD ex tens ion  as  Lhe compi led
c o d e  f i l e n a m e .

E x a m p l e s :

COMPILE compi les  the  program in  memory .  The resu l t ing  code can be  s to red
wi th  a  SAVEC command.

COMPILE 1  causes  the  sys ten  to  de le te  each program l ine  a f te r  i t  has  been
compi led .  Th is  a lmost  doub les  the  s ize  o f  a  p rogram wh ich  can be  compi led
e n t i r e l y  i n  m e m o r y .  B e  s u r e  t o  s a v e  t h e  p r o g r a m  f i r s t .

COMPILE 2  When the  program is  executed ,  the  BASIC is  removed.  Th is
increases  ava i lab le  menory  by  about  17K in  a  non XL and by  3K or  4K in  an
x L .  h l h e n  t h e  p r o g r a m  e n d s ,  t h e  B A S r c  h a s  t o  b e  r e l o a d e d .

COMPrLE 3 The N=3 opLion is the same as N=l c"ombined with an N=2

COMPrLE ALPHA.BAS compi les rhe program on d isk 1 named ALPHA
conpi led code wi l l  be s tored on d isk l  w i th  the nane ALPHA.coD.

c o n p i l e .

.BAS.  The

COMPILE ALPHA.BAS/D2:ALPHA.C0D 2  compi les  the  program on d isk  1  named
ALPHA.BAS.  The compi led  code is  s to red  on  d isk  2  w i th  the  name ALPHA.COD.
The BASIC is  removed when the  program is  executed ,  a l low ing  the  max imum
p o s s i b l e  a m o u n t  o f  m e m o r y .

DEL
Format :  DEL l inenumber , l inenumber

D e s c r i p t i o n :  D e l e t e s  a l l  l i n e n u m b e r s  b e t w e e n  a n d  i n c l u d i n g  t h e  t w o  l i s t e d .
The f i rs t  l i nenumber  must  be  less  than the  second l inenumber .  To  de le te
t h e  s p e c i a l  s u b r o u t i n e s  P U S I N G . A P P  a n d  D L I S T I N T . A P P  u s e  t h e  c o m m a n d
D E L  3 2  7 6 8  , 6 5 5 3 5  .

DIR
E T m a t s :  D r R  D n :  ( n  i s  t h e  d r i v e  n u n b e r  a n d  m u s t  b e  L  , 2 , 3 , o r  4 )

D I R
D e s c r i p t i o n :  L i s t s  t h e  d i r e c t o r y  f o r  t h e  s p e c i f i e d  d i s k .  I f  n o  d i s k  i ss p e c i f i e d ,  l i s t s  t h e  d i r e c t o r y  f o r  d i s k  1 .  N o t e  t h a t  u s i n g  D I R  d o e s  n o te f f e c t  a n y  p r o g r a m  i n  m e m o r y .  S o  i f  y o u  a r e  r e a d y  t o  s a v e  i  p r o g r " m  t o  ad i s k ,  y o u  c a n  u s e  t h e  D I R  C o m m a n d  t o  c h e c k  t h e  d i s k  b e f o r e  y o u  s a v e  t h ep r o g r a m .

E x a n p l e s :

D I R  l i s t s  d i r e c t o r y  o f  d i s k  1 .

D I R  D 2 :  l i s t s  d i r e c t o r y  o f  d i s k  2 .
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EXEC
F o r m a t s : EXEC

EXEC 1
E X E C  f i l e n a m e

Descr ip t ion :  Executes  a  p rev ious ly  compi led  program.  I f  a  f i lename is
s p e c i f i e d ,  t h e  c o d e  i s  l o a d e d  f r o n  t h e  f i l e  o n  t h e  s p e c i f i e d  d i s k .
Otherw ise ,  the  sys tem assumes tha t  a  p rogram in  the  computer  has  jus t  been
compi led .  I f  a  space and a  one fo l lo r r '  the  EXEC command r  an l  p rogram in  the
c o m p u t e r  w i l l  b e  d e l e t e d  b e f o r e  e x e c u t i o n  b e g i n s .  T h i s  i n c r e a s e s  L h e
amount  o f  memory  ava i lab le .  Be sure  to  save the  progran be fore  do ing  th is .
I f  the  program is  loaded f rom a  f i le ,  any  program in  the  computer  w i l l  a lso
be au tomat ica l l y  de le ted  be fore  the  execut ion .

Examples :

EXEC
EXEC ALPHA.COD

KILL
Format :  K ILL  f i lename

D e s c r i p t i o n :  D e l e t e s  a  f i l e  f r o m  t h e  s p e c i f i e d  d i s k .

E x a m p l e s :

KILL ALPHA.DAT deletes the f i le  ALPHA.DAT f rom disk l .

K ILL  D2 :BETA.D I  de le tes  the  f i l e  BETA.D I  f rom d i sk  2 .

LIST or
F o r m a L s :  L I S T  ( o r  y o u  c a n  u s e  j u s t  L  b u t  n o t  L . )

L I S T  l i n e n u m b e r
L I S T  l i n e n u m b e r ,  l i n e n u m b e r

D e s c r i p t i o n :  L I S T  w i t h o u t  l i n e n u m b e r  l i s t s  t h e  e n t i r e  p r o g r a m .  L I S T
fo l lowed by  one l inenumber  l i s ts  on ly  tha t  l ine .  L IST fo l lowed by  two
l inenumbers  l i s ts  a l l  the  l ines  be tween and inc lud ing  the  two l inenunbers ;
h o w e v e r ,  t h e  f i r s t  l i n e n u m b e r  m u s L  b e  l e s s  t h a n  t h e  s e c o n d  l i n e n u m b e r .  Y o u
c a n  u s e  t h e  a b b r e v i a t i o n  L  f o r  L I S T ,  b u t  n o t  L  f o l l o w e d  b y  a  p e r i o d .

LL IST
F o r m a t s : L L I S T

L L I S T  l i n e n u m b e r
L L I S T  l i n e n u m b e r ,  l i n e n u m b e r

D e s c r i p t i o n :  h l o r k s  l i k e  L I S T , - e x c e p t  t h a t  t h e  o u t p u t  i s  t o  t h e  p r i n t e r
i n s t e a d  o f  t h e  s c r e e n .  S e e  L I S T  a n d  W I D T H .

LMARGIN
Format :  LMARGIN number

D e s c r i p t i o n :
m a x i m u m  i s  3 9 .

S e t s  l e f t  m a r g i n  t o  v a l u e  o f  n u m b e r .
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LOAD
F o r m a t s : L O A D  f i l e n a n e

L O A D  f i l e n a m e  1
D e s c r i p t i o n :  L o a d s  a  p r o g r a n  w h i c h  h a s  b e e n  s t o r e d  i n  t o k e n  f o r m  ( i . e . ,
saved w i th  SAVE cornmand) .  The nane and d isk  a re  spec i f ied  in  the  f i lename.
T h e  s e c o n d  o p t i o n  ( a d d i n g  a  s p a c e  a n d  l )  i s  u s e d  f o r  p r o g r a m s  t o o  l a r g e  t o
uota l l y  f i t  in  the  computer .  0n1y  a  por t ion  o f  the  program is  he ld  in  the
computer ;  the  remainder  s tays  on  the  d isk .  Th is  g ives  you a  way to  work
wi th  very  la rge  prograns ,  because you can ed i t  and add to  the  program as
i f  i t  were  en t i re l -y  in  the  computer .  See Chapter  I  I  .

LOADS
Format :  LOADS f i lename

Descr ip t ion :  Loads  a  p rogram wh ich  has  been s to red  in  non- token fo rm.

Example :  LOADS PHI .SR loads  the  program naned PHI .SR s to red  on  d isk  1 .

LOCK
F6'Imat:  L0CK f i lename

Desc r ip t i on :  Se ts  the  spec i f i ed

NEW
Format: NEl, l

f i l e  t o  r e a d  o n 1 y .  U s e d  t o  p r o t e c t  a  f i l e .

D e s c r i p t i o n :  D e l e t e s  a n y  p r e v i o u s
n e w  p r o g r a m .

p r o g r a m  a n d  p r e p a r e s for  the  en t . ry  o f  a

PEEK
Format :  PEEK number

D e s c r i p t i o n :  P r i n t s  t h e  v a l u e  o f  t h e
n u m b e r ,  w h i c h  m u s t  b e  i n  d e c i m a l .

POKE

memory  loca t ion  spec i f ied  by  the

F o r m a t :  P O K E  n u m b e r , n u m b e r

D e s c r i p t i o n :  S t o r e s  t h e  v a l u e  o f  t h e  s e c o n d  n u m b e r  i n t o  t h e  m e m o r y
l o c a t i o n  s p e c i f i e d  b y  t h e  f i r s t  n u m b e r .  B e  c a r e f u l  w i t h  t h i s  c o m m a n d .  I f
you  shou ld  change a  key  loca t ion ,  the  BASIC w i l l  lock  up  and you w i l l  have
t o  t u r n  o f f  t h e  c o m p u t e r  a n d  r e l o a d .

RENAME
PormF:  RENAME f i lename/ f i lename

D e s c r i p t i o n :  C h a n g e s  t h e  n a m e  o f  t h e  f i l e  f r o m  t h e  f i r s t  ( 1 e f t )  f i l e n a m e
L o  t h e  s e c o n d  ( r i g h t )  f i l e n a m e .

ry
F o r m a t s :  R U N

R U N  n
R U N  f i l e n a m e
R U N  f i l e n a m e  n  ( n = 1 ,  2 ,  o r  3 )

D e s c r i p t i o n :  C o m p i l e s  a n d  e x e c u t e s  a  p r o g r a m .  I f  a  f i l e n a m e  i s  u s e d ,  L h e
p r o g r a m  i s  l o a d e d  f r o m  t h e  d i s k ;  o t h e r w i s e ,  t h e  p r o g r a m  i s  a s s u m e d  t o  b e  i n
t h e  c o m p u t e r .  T h e  n u m b e r  s e r v e s  a s  a  c o m m a n d  t o  t h e  c o m p u t e r :

- 6 2 -



l - - e a c h  p r o g r a m  l i n e  i s  c o m p i l e d  a n d  t h e n  d e l e t e d .  T h i s  i s  u s e d  f o r
prograns  wh ich  are  too  la rge  to  compi le  o r  execute  in  the  ava i lab le  RAM.
Be sure  to  save your  p rogram before  us ing  th is  op t ion .

2- - the  BASIC is  removed be fore  program execut ion .  Th is  g rea t ly  inc reases
the  space ava i lab le  in  a  non-X l  computer  and ga ins  severa l  thousand by tes
i n  a n  X L .

3- - the  BASIC is  removed and the  progran l ines  de le ted  as  they  are  compi led ,
prov id ing  the  nax inum amount  o f  nenory  fo r  p rogran execut ion .  Note  tha t
i f  the  BASIC is  removed,  you w i l l  have to  inser t  a  d isk  w i th  BASIC on i t  and
re load the  BASIC a t  the  end o f  the  program run .  The sys tem wi l l  i ssue a
message te l l ing  you what  to  do .

E x a m p l e s :

RUN compi les  and executes  the  program in  nemory .

RUN I  compi les  (de le t ing  program l ines  as  they  are  compi led)  and executes
t h e  p r o g r a n  i n  n e m o r y .

RUN ALPHA loads ,  conp i les ,  and executes  the  prograrn  named ALPHA on d isk
1 .

RUN D2 :BETA 1  l oads ,  comp i les  (de le t i ng  p rog ram l i nes  as  they  a re
comp i led ) ,  and  execu tes  the  p rog ram naned  BETA on  d i sk  2 .

SAVE
Format :  SAVE f i lenane

D e s c r i p t i o n :  S a v e s  t h e  p r o g r a m  i n  m e m o r y  o n t o  a  d i s k  u s i n g  t h e  n a m e
spec i f ied  in  f i lename.  The program is  s to red  in  token fo rm.  I f  the  d isk
a l r e a d y  h a s  a  f i l e  w i t h  t h e  s a n e  n a m e ,  t h e  f i r s t  f i l e  w i l l  b e  d e s t r o y e d .

E x a m p l e s :

SAVE ALPHA saves a program onto d isk I  us ing the name ALPHA.

S A V E  D 2 : A L P H A

S p e c i a l  n o t e :
b e c a u s e  t h e s e
b e  o v e r w r i t t e n

SAVEC
Format :  SAVEC f i lename

Descr ip t ion :  Saves  the  compi led  code to  a  d isk  us ing  the  name spec i f ied  in
f i lename.  An EXEC command can then be  used to  execuLe th is  code w i thout
h a v i n g  t o  r e c o m p i l e  i t .

E x a m p l e :

SAVEC CGCA saves  the  compi led  code to  d isk  1  us ing  t ,he  name CGCA.

saves  a  p rogram onto  d isk  2  us ing  the  name ALPHA.

The SAVE command shou ld  no t  be  used w i th  .COD or  .WRK,
names are  used in  some compi le  op t ions  and the  program might
a n d  l o s t .
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SAVES
Format :  SAVES f i lename

D e s c r i p t i o n :  S a v e s  t h e  p r o g r a m  i n  m e m o r y  o n t o  a  d i s k  u s i n g  t h e  n a n e
spec i f ied  in  f i lename.  The program is  no t  s to red  in  token fo rn ,  and Lhus
takes  longer  to  load and uses  more  d isk  space than the  SAVE command.  The
main  reason to  use  SAVES is  because you p lan  to  append the  program to
a n o t h e r  p r o g r a m .

E x a m p l e :

SAVES GAMMA l i sLs  the  program to  the  screen and s imu l taneous ly  saves  i t
in  non- token fo rm

UNLOCK
FoFmaT: UNLOCK f ilename

Descr ip t ion :  The LOCK command te l l s  the  DOS tha t  a  f i le  i s  read on ly ,  thus
p r o t e c t i n g  t h e  f i l e .  T h e  U N L O C K  c o m m a n d  r e m o v e s  t h i s  p r o t e c t i o n  a n d
a l l o w s  t h e  s y s t e m  t o  w r i t e  t o  a  f i l e .

IlIIDTH
Format :  h I IDTH number

D e s c r i p t i o n :  S e t s  t h e  p r i n t e r  w i d t h .  T h e  d e f a u l t  v a l u e  i s  7 5 .  I f  y o u  h a v e
a 40  co lumn pr in te r ,  you  use the  command WIDTH 40.  Whatever  w id th  i s  se t
w i l l  remain  unL i l  a  new WIDTH command is  g iven  or  the  sys tem is  tu rned o f f .
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Var iab les

V a r i a b l e s  i n  A d v a n  B A S I C  m a y
variables must end with a Z sign
other  charac ters  must  be  cap i ta l
a re  permi t ted .  The fo l low ing  are

Var iab les  and Opera to rs

b e  i n t e g e r ,  r e a 1 ,  o r  s t r i n g .  I n t e g e r
and s t r ing  var iab les  w i th  a  $  s ign .  A11
l e t t e r s ,  n u m b e r s ,  o r  p e r i o d s .  N o  s p a c e s

va l id  nanes :

S t r i n g
NAME$
A D D R E S S $
L A S T .  N A M E $

R e a l
TET
AMOUNT
c

I n t . e g e r s
ALPHA
BZ
B E T A  . C z Z

A11 charac ters  in  a  name are  s ign i f i canL,  inc lud ing  the  % and $  symbols .
Thus ,  NAME$ and NAMEZ are  d i f fe len t  var iab les .  A f ,pend ix  B  conra ins  the
r e s e r v e d  w o r d s  w h i c h  m a y  n o t  b e  u s e d  a s  v a r i a b l e s .  A l s o  n o t e  t h a t  b e c a u s e
names s ta r t ing  w i th  FN are  reserved fo r  func t ions ,  no  var iab le  names may
beg in  w i th  FN.

In tegers  have a  max imum va lue  o f  32767 and a  min imum va lue  o f  -32768
( h o w e v e r ,  t h e  s m a l l e s t  i n t e g e r  c o n s t a n t  i s  - 3 2 7 6 7 ) .  I n t e g e r  c o n s t a n L s
must  end w i th  a  Z  s ign .  Each in teger  var iab le  requ i res  two by tes  o f  memory
s p a c e .  T h e  f o l l o w i n g  a r e  v a l i d  i n t e g e r  s t a t e n e n t s :

AZ=B%+2% gl=(C7+300002) /  ( -32)

E a c h  r e a l  v a r i a b l e  r e q u i r e s  s i x  b y t e s  o f  m e m o r y  a n d ,  d e p e n d i n g  o n  t h e
nunber ,  n ine  or  ten  s ign i f i can t  d ig i ts  a re  he ld .  The abso lu te  va lue  o f  a
r e a l  n u m b e r  m u s t  b e  z e r o  o r  g r e a t e r  t h a n  1 0 ^ - 9 9  a n d  l e s s  t h a n  1 0 ^ 9 9 .  T h e
fo l low ing  are  va l id  rea l  s ta tements :

A=B+5 COUNT=(COUNT+3)  /  (_6)

N o t e  t h a t  r e a l  a n d  i n t e g e r  v a r i a b l e s  c a n  b e  m i x e d  i n  a  s t a t e m e n t .  T h e
p r o g r a m  w i l l  h a v e  t o  m a k e  c o n v e r s i o n s ,  h o w e v e r ,  r e s u l t i n g  i n  s o m e  l o s s  o f
s p e e d .  T h e s e  a r e  1 e g a l  e x p r e s s i o n s :

A=B7"+22 B%=(A+2L) /3
I f  in teger  and rea l  var iab les  and. fo r  cons t .an ts  a re  mixed in  an  express ion ,
the  program wi l l  conver t .  an  in teger  to  a  rea l  number  when fo rced to  do  a
n u m e r i c a l  o p e r a t i o n  b e t w e e n  t h e m .  I f  a n  i n t e g e r  v a r i a b l e  i s  s e t  e q u a l  t o  a
r e a l  n u m b e r ,  t h e  r e a l  n u m b e r  i s  c o n v e r t e d  t o  a n  i n t e g e r  ( i t  i s . o u n d e d ,  n o L
t r u n c a t e d )  a n d  t h e  v a r i a b l e  i s  s e t .  e q u a l  t o  t h e  i n t e g L r .  F o r  e x a m p l e :

IA  A7"=3.7
20 PRINT AZ
RUN
4

S t r i n g  v a r j - a b l e s  h a v e  a  m a x i m u n  l e n g r h  o f  2 5 6  b y L e s .  U n l i k e  A T A R I  B A S I C ,
s t r i n g s  i n  A d v a n  B A S I C  d o  n o t  h a v e  t o  b e  d i m e n s i o n e d .
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A r ravs

A r r a y s  m a y  b e  i n t e g e r ,  r e a l ,  o r  s t r i n g .  T h e  m a x i m u n  n u m b e r  o f  s u b s c r i p t s
i s  6 4 .  A  D I M  s t a t e m e n t  m u s t  a p p e a r  i n  t h e  p r o g r a m  f o r  a  v a r i a b l e  b e f o r e  i t
i s  u s e d .  T h e  s u b s c r i p t s  u s e d  i n  a r r a y s  m a y  b e  i n t e g e r  o r  r e a l  n u m b e r s ;
h o w e v e r ,  t h e  p r o g r a m  w i l l  c o n v e r t  t h e  r e a l  n u m b e r s  t o  i n t e g e r s  ( r o u n d i n g ,
n o t  t r u n c a t i n g ) ,  t h u s  r e d u c i n g  e x e c u t i o n  s p e e d .

Funct ions  and NamedSubrou t i nes

U s e r - d e f i n e d  o n e  l i n e  f u n c t i o n s  a r e  a v a i l a b l e .  T h e r e  m a y  b e  0  t o  4
a r g u m e n t s  a n d  t h e y  m a y  b e  i n t e g e r ,  r e a l ,  o r  s t r i n g .  A 1 1  f u n c t i o n  n a m e s
m u s t  s L a r t  w i t h  F N .  F u n c t i o n s  n a y  b e  i n t e g e r ,  r e a 1 ,  o r  s t r i n g .  T h e y  c a n  b e
a n y w h e r e  i n  t h e  p r o g r a m  a n d  d o n f t  n e e d  t o  p r e c e d e  t h e  u s e  o f  t h e  f u n c t i o n .
F g r  e x a m p l e :

100 DEF FNA$(T$)=T$+" .CODi l

L-

User -de f ined mul t i - l i ne  named subrout ines
4  a r g u m e n t s  a n d  t h e y  m a y  b e  i n t e g e r ,  r e a l ,
must  end w i th  an  @ symbol .  See SUB command

a r e  a v a i l a b l e .  T h e r e  m a y  b e  0  t o
o r  s t r i n g .  A l l  s u b r o u t i n e  n a m e s
f o r  m o r e  i n f o r m a t i o n .

) ,  ) = ,  = ,  ( = ,  < ,  < > .  I n
p r o g r a m  w i l l  b r a n c h  t o

S p e c i a l  n o t e :  f n  m o s t  c a s e s  t h e  s y s t e m  w i l l  a u t o m a t i c a l l y  c o n v e r t  b e t w e e n
r e a l  a n d  i n t e g e r  n u m b e r s .  I n  u s e r - d e f i n e d  f u n c t i o n s  a n d  n a m e d
subrout ines ,  however ,  the  argument  must  be  t .he  same in  the  de f in i t ion  and
w h e n  t h e  f u n c t i o n  o r  s u b r o u t i n e  i s  u s e d .

0 p e r a t o r s

T h e  f o l l o w i n g  a r i t h m e t i c  o p e r a t o r s  a r e  a v a i l a b l e  f o r  i n t e g e r s  a n d  r e a l
n u m b e r s !  * r  - r * ,  / r ^ .  F o r  i n t e g e r s ,  L h e  M O D  o p e r a t o r  c a u s e s  a  d i v i s i o n  a n d
i t s  r e s u l t  i s  t h e  r e m a i n d e r .  f n  t h e  f o l l o w i n g  e x a m p l e , 5 0  i s  d i v i d e d  b y  8
and TZ is  se t  equa l  to  the  remainder .

100 T%=507" l4OD 8Z
1 1 0  P R I N T  T Z
RUN
2

The p lus  s ign

1 0 0  A $ = r r A B C ' r :
1 1 0  C $ = A $ + B $ :
RUN
ABCDEF

The fo l low ing
the  fo l low ing
l i n e  1 0 0 :

m a y  b e  u s e d  t o  c o n c a t e n a t e  s t r i n g s ,  F o r  e x a m p l e :

B$= t tDEFr l
P R I N T  C $

r e l a t i o n a l  o p e r a t o r s  a r e  a v a i l a b l e :
1 i n e ,  i f  T %  i s  g r e a t e r  t h a n  A % ,  t h e

50 IF T7">AZ THEN 1OO

R e l a t i o n  c o n d i t i o n s  c a n  b e  c o m b i n e d
fo l low ing  1 ine ,  i t  T7"  i s  g rea ter  than
p r o g r a m  w i l l  b r a n c h  t o  l i n e  1 0 0 :

50  IF  T7">AZ OR 81$<NAMEI$ THEN 1OO

0 R  o p e r a t o r s .  I n  t h e
l e s s  t h a n  N A M E 1 $ ,  t h e

us i -ng  AND and
A 7 " ,  o r  8 1 $  i s
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I f  AND and 0R operators are mixed in  a condi t ion,  AND wi l l  be evaluated
f i r s t  . :

100 rF A7">52 OR BZ>67" AND C5>72 THEN 200

The above l ine  is  equ iva len t  to

100 rF A%>57" OR (R.Z>62 AND CZ>72) THEN 200

AND and OR can be  used to  per fo rm b inary  opera t ions  on  the  b i ts  o f  two
i n t e g e r s ;

IO TZ=A7" AND f Z

AND is  per fo rmed between the  b inary  b i ts  o f  AZ and those o f  1%,  and the
resu^ l t ing  { rumber  p laced in  TZ.  For  example ,  b i t  O o f  l% is  compared w i th
b i t  0  o f  A Z ;  i f  b o t h  a r e  o n e ,  a  I  i s  p l a c l d  i n  b i t  O  o f  T % .  O r h e r w i s e  0  i s
p laced in  b i t  O o f  TZ.  The o ther  b i ts  o f  AZ ar id  L7"  a re  compared in  the  same
way.  The above example  has  the  in te res t ing  proper ty  tha t  TZ v iLL  equa l  i
i t  A7"  i s  odd and zero  i - f .  AZ is  even (a  s imp le  way to  tes t  whether  a  number
i s  o d d  o r  e v e n ) .  C o n s i d e r  t h e  n e x t  l i n e :

IO T7"=AZ 0R BZ

Th is  works  l i ke  the  prev ious  example ,  except  tha t  here  an  0R is  per fo rmed
between the  b inary  b i ts  o f  AZ and the  b inary  b i ts  o f  B% and the  resu l t
p laced in  T7 . .  For  example ,  b i t  5  o f  A% is  compared w i th  b i t  5  o f  B?L.  I f
e i ther  b iL  i s  I  ,  Lhen b i t  5  o f  T% is  se t  to  1  ;  o therw ise  i t  i s  ser  ro  zero .

S p e c i a l  o p e r a t o r s :  + = .  ) ) .  a n d  ( (

T h e r e  a r e  m a n y  s t a t e m e n t s  w h e r e  s o m e t h i n g  i s  a d d e d  t o  a  v a r i a b l e .  F o r
e x a m p l e :

T7"=T7+37"
B $ = B $ + t t , t t
C7"=97-17

Using the *=
way ,  i n  many

T%+=3%
B $ + = t t  r t t
C%+=-7%

T h e  ) )  a n d  ( (  c o m r n a n d s  a r e  u s e d  o n l y  w i t h  i n t e g e r s .  I n  t h e  f o l l o w i n g  l i n e ,
t h e  b i t s  o f  A 7 "  a r e  s h i f t e d  t h r e e  p l a c e s  t o  t h e  r i g h t .  F o r  a  p o l i t i v e
n u m b e r  t h i s  i s  t h e  s a m e  a s  d i v i d i n g  b y  8  ( t h a t  i s ,  b y  2 - ^ 3 ) .
IO T?.=AZ))3%

I n  t h e  n e x t  e x a m p l e ,  t h e  b i t s  o f  A %  a r e  s h i f t e d  t h r e e  p l a c e s  t o  t h e  l e f t .
T h i s  i s  t h e  s a m e  a s  m u l t i p l y i n g  b y  B  ( b y  2 ^ 3 ) .

lO T7"=A7"(<.32

A7.(5%)=tZ(52)+CZ+2%
B(27" )=B(22)+ExP (2)

command,  t .hese s ta tements  can be  rewr i t ten  in  the  fo l low ing
c a s e s  r e s u l t i n g  i n  f a s t e r  p r o g r a m  e x e c u t i o n :

AZ(52)+=C%+22
B(27" )+=EXP(  2  )
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Advan BASIC Conmands

Genera l  Commands

*net
gl$&[8P.HrY
PEEK
ffir'
POKE
Wrc*wfutr
RAD
READ
REM

F.

;

ADR
ffis
ffi
DATAw
DEG
DIM
END
ffi

"Mff i
e fifi&HflBqilrD

GOSUB
GOTOire
ffit
LET
ffireF
ffisffiffi

RESTORE
RETURN
FHr,nu
w&&R&eY
SeB
StfBEMD
@FE
TRAP
W A I T

I
I

r-
t
I
L -

D e c i s i o n

ffi
reffim
ffiee8t8
&

;[:F'' DO,' BH}[nrffiF.piHF
ON GOSUB
ON GOTO

L o o p s

[ ' 0R  NEXT STEP
Fmeetr"su..NiFi[L
I*Sii&kE.:W,WD

r /o DI SK

G'ETICEY CLOSE
INPUT "EB
H{Pt'SbI.NE GET
LPRINT NOTE
&smw*u*rnc opEN
P R I N T  P O I N T
PR'INT .USING PUT
S T I C K
S T R I G
TAB

G r a p h i  c s / S o u n d

frsus,leE
@4F.MF@
COLOR
e@F;[,
DF ILL
DRAWTO
F.I.tL
G R A P H I C S
fpos
LOCATE

, ESGREEN
PCONTROL
P D I S P L A Y
PLOT
POS
FR,ATE
PSETCOLOR
P S I Z E
SCONTROL
SETCOLOR
SETIN,$@
SOUND

I n t e g e r

hEft
A S C
l&@n
*&er*
wtu
\r.aE%"

S t r i n g
F u n c  t i o n s

cHR$
eHntr$
,IN',$ERTB

. INSERTW
INSTR
INSTR I
B.tsF$
LEN
MlD,,
$uM$
R}GTT?
S.TRIN6
sTR$

F u n c t i o n s  R e a l  F u n c t i o n s

A B S
A T A N
COS
E X P
FIrN..T.w*
I N T
LOG
R N D
S I N
SQR
TAN
V A L
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N o t e :  I n  t h e  f o l l o w i n g  d e s c r i p t i o n s  o f  c o n m a n d s ,  t h e  t e r m s
i n t e g e r e x p r e s s  j . o n ,  r e a l e x p r e s s  j . o n ,  s t r i n g e x p r e s s i o n ,  e x p r e s s i o n ,  a n d  i : :
c o n d i t i o n  a r e  u s e d .  T h e s e  a r e  v a l i d  i n L e g e r e x p r e s s i o n s :  i

A% ALPHA27" (TZ+3%) /8%
:

T h e s e  a r e  v a l i d  r e a l e x p r e s s i o n s

ALPHA BETA+3 4 BETA^2+ALPHA+22+C1|

N o t e  t h a t  i n t e g e r s  c a n  b e  u s e d  i n  r e a l .  e x p r e s s i o n s ;  h o w e v e r ,  p r o g r a m
e x e c u t i o n  w i l l  b e  s l o w e r  b e c a u s e  t h e y  h a v e  t o  b e  c o n v e t t e d  t o  r e a l
numbers

T h e s e  a r e  v a l i d  s t r i n g e x p r e s s i o n s :

AL'HA$ rf  ABC' ALpHAg+BETAg+rf Arf  .  
, . , r i ; ,

I f  t h e  g e n e r a l  L e r m  t e x p r e s s i o n t  i s  u s e d ,  i t  i n c l u d e s  a n y  o f  t h e  t h r e e
L y p e s  m e n t i o n e d  a b o v e .

C o n d i t i o n s  a r e  e x p r e s s i o n s  w i t h  r e l a t i o n a l  o p e r a t o r s .  T h e s e  a r e  v a l i d
c o n d i t i o n s :

Az>P.7" A$(="ABCrl

Spec ia l  Note :  I f  a  rea lexpress ion  is  used ins tead o f  an  in tegerexpress ion
or  v ice-versa '  in  a lmost  a l l  cases  the  sys ten  w i l l  accept  the  express ion
a n d  c o n v e r t  i t  t o  t h e  c o r r e c t  f o r m .

l - : : r . r r ; r

: J:l
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T
ar
t'{

Y,^:r.6'
i

;
ai{

$

V '
,1

I
;
!.

* :t
i i
i

f , - :

a
I

i

I

i

ABS
T y p e :  r e a l  f u n c t i o n

F o r m a t :  A B S ( r e a l e x p r e s s i o n )

D e s c r i p t i o n :  T a k e s  t h e  a b s o l u t e  v a l u e  o f  a  r e a l  n u m b e r .

E x a m p l e :

l 0  Y = - 5 . 2
2 0  p R r N T  A B S ( y ) , A B S ( _ 3 . 1 2 ) , A B S ( 2 . 1  ) , A B S ( 3 2 )
RUN
s . 2  3 . L 2  2 . I  3

ABSZ
T y p e :  i n t e g e r  f u n c t i o n

F o r m a t  :  A B S Z ( i n t e g e r e x p r e s s i o n )

D e s c r i p t i o n :  T a k e s  t h e  a b s o l u t e  v a l u e  o f  a n

E x a m p l e :

IO TZ=-37"
2 0- -pR r NT ABS7" (T7" ),ABS7" ( _22),ABSZ ( 5 2Z),ABSZ ( _ 2 .7 )RUN
3 2 s 2 3

ADR
T y p e :  i n t e g e r  f u n c t i o n

F o r m a t s :  A D R ( v a r i a b l e )
A D R ( l i n e n u m b e r )

D e s c r i p t i o n :  R e t u r n s  a n  i n t e g e r
v a r i a b l e  o r  l i n e n u m b e r .  U s e d  m a i n l v

E x a m p l e :

1 0  D r M  A Z ( 2 O Z )
?9  l I IM ADR(BZ) ,ADR(c) ,ADR(D$)
30 PRrNT ADR(AZ(ZZ)  l ,abnrzo)
ASC
T y p e :  i n t e g e r  f u n c t i o n

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

i n t e g e r .

F o r m a t :  A S C ( s t r i n g e x p r e s s i o n )

D e s c r i p t i o n :  R e t u r n s  a n  i n t e g e r  e q u a l  t o  t h e  A S C I I  c o d e  f o r  t h e  f i r s tc h a r a c t e r  o f  t h e  s p e c i f i e d  s t r i n g .

E x a m p l e :

1 0  A $ = r r A B C n
2 0  P R I N T  A S C ( A $  )  , A S C (  " C D "  )RUN
6 5  6 7
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ASCB
Type:  in teger  f  unct ion 

I ' .
Forma t  :  ASCB (  s t r  ingexpress ion , in tegerexpress ion )

Desc r ip t i on :  Re tu rns  the  i n tege r  equa l  t o  t he  ASCI I  code  o f  t he  N th  
: '

s t r i ng  tha rac te r ,  where  N  equa ls  t l he  i n iege rexp ress ion .

E x a m p l e :

10 A$=ttABC" zTZ=2%
20 pRrNT ASCB(A$,TZ)  ,ASCB(  "ABC"  ,3%)
RUN
6 6  6 7

ASCl4r
T y p e :  i n t e g e r  f u n c t i o n

F o r m a t  :  A S C W ( s t r i n g e x p r e s s i o n r i n t e x p r e s s o n )

D e s c r i p t i o n :  R e t u r n s  a n  i n t e g e r  e q u a l  t o  t h e  A S C I I  c o d e  o f  t h e  N t h  s t r i n g
c h a r a c t e r + 2 5 6  t i m e s  t h e  A S C I I  c o d e  o f  t h e  ( N + 1 ) t h  s t r i n g  c h a r a c t e r ,  w h e r e
N  e q u a l s  t h e  i n t e g e r e x p r e s s i o n .

E x a m p l e s :

10  A$=t tABr l
2 0  P R r N T  A S C W ( A $ , 1 2 )
RUN
1696L

1 0 A$=CHRW $ (627")  +CHRwg (  3L2%)
2 0  P R r N T  A S C W ( A $ , 1 2 ) , A S C W ( A $ , 3 2 )
RUN
62 3r2

ASOUND
m* BASIC command

Format :  ASOUND in tege rexp ress ion ,ADR( l i nenumber )

Desc r ip t i on :  The  i n tege rexp ress ion  equa ls  the  vo i ce  number  and  mus t  be  O ,
l ,  2 ,  o r  3 .  Th i s  command  le t s  you  se t  up  a  sequence  o f  no tes  tha t  t . he
compu te r  p lays  au tomat i ca l l y ;  t ha t  i s ,  t he  compu te r  does  no t  have  to  i ssue
a ner4r  command for  each note.  ADR( l inenumber)  te l ls  the compi ler  where the
d a t a  i s .  T h e  d a t a  d e t e r m i n e s  t h e  f r e q u e n c y ,  d u r a t i o n ,  a m p l i t u d e ,  a n d
d is to r t i on  o f  each  no te .  No te  t . ha t  Lhe  sound  w i l l  no t  s ta r t  un t i l  an
SCONTR0L  command  i s  g i ven .  Th i s  a l l ows  a l l  f ou r  vo i ces  to  be  synch ron ized .
See  SOUND and  Chap te r  12  fo r  a  more  comp le te  d i scuss ion .

i
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t
4:
3

r:
i.
:

r '
l

{--

ATAN
T y p e :  r e a l  f u n c t i o n

F o r m a t :  A T A N ( r e a l e x p r e s s i o n )

Descr ip t ion :  Ca lcu la tes  the  arc tan  o f  the  rea lexpress ion .  The answer
in  rad ians  un less  you have g iven the  DEG command.

ts

cHR$
T y p e :

CASE, CASE ELSE, CASE END. &
Type:  BASIC command

r
I
i F o r m a t : C A S E  c o n d i t i o n

( s t a t e m e n t s )
&  c o n d i t i o n

( s t a t e m e n t s )
&  c o n d i t i o n

(  s t a t e m e n t s  )

:
C A S E  E L S E

(  s t a t e m e n t s  )
C A S E  E N D

Descr ip t ion :  CASB ELSE is  op t iona l .  You can use as  many & cond i t ions  as
you l i ke .  I f  the  cond i t ion  fo l low ing  CASE is  t rue ,  the  s ta tements  be tween
tha t  cond i t ion  and the  & cond i t ion  are  executed  and the  progran sk ips  down
to  the  s ta tement  fo l low ing  CASE END.  I f  the  cond i t ion  fo l low ing  one o f  the
& r s  i s  t r u e ,  t h e  s t a t e m e n t s  b e t w e e n  t h a t  c o n d i t o n  a n d  t h e  n e x t  c a s e - t y p e
(&,  CASE ELSE,  o r  CASE END)  command are  executed ,  and the  program sk ips  to
the  s ta tement  fo l low ing  CASE END.  I f  none o f  the  cond i t ions  are  t rue ,  the
p r o g r a m  e x e c u t e s  t h e  s t a t e m e n t s  f o l l o w i n g  C A S E  E L S E  i f  i t  i s  p r e s e n t ;
o t h e r w i s e  t h e  p r o g r a m  s k i p s  t o  t h e  s t a t e m e n t  f o l l o w i n g  C A S E  E N D .  S e e
C h a p t e r  4 .

s t r i n g  f u n c t i o n

F o r m a t :  C H R $ ( i n t e g e r e x p r e s s i o n )

D e s c r i p t i o n :  G e n e r a t . e s  a  o n e  c h a r a c t e r  s t r i n g .
e q u a l s  t h e  A S C I I  c o d e  o f  t h e  c h a r a c t e r  g e n e r a t e d .

E x a m p l e :

10  B$=CHR$ (  652 )+CHR$ (497" )
20  PRINT B$
RUN
A 1

T h e  i n L e g e r e x p r e s s i o n
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T y p e :  s t r i n g  f u n c t i o n

Forma t  :  CHRI{$  (  inLegerexpress ion  )

Descr ip t ion :  Used na in ly  to  save in tegers  in  s t r ings .  Genera tes  a  two
c h a r a c t e r  s t r i n g .  T h e  f i r s t  c h a r a c t e r  e q u a l s  t h e  A S C I I  c o d e  f o r  t h e
r e m a i n d e r  a f t e r  t h e  i n t e g e r e x p r e s s i o n  i s  d i v i d e d  b y  2 5 6 .  T h e  s e c o n d
c h a r a c t e r  e q u a l s  t h e  A S C I I  c o d e  f o r  t h e  i n t e g e r e x p r e s s i o n  d i v i d e d  b y  2 5 6 .

E x a m p l e :

1 0 A$'=CURH $ ( 6 57"+25 6Z* 66%)
20 Bg=CHnLtg  (  s1s%)+CHRW$ (  sZ)
3 0  P R I N T  A $ , A S C W ( B $ , 1 2 ) , A S C W ( B $ , 3 2 )
RUN
A B  5 1 5  5

CINTO
T y p e :  B A S I C  c o m m a n d

F o r m a t :  C I N T @  i n t e g e r e x p r e s s i o n r i n t e g e r e x p r e s s i o n

D e s c r i p t i o n :  D e s i g n e d  t o  w o r k  w i t h  A T A R I  I  s  d i s p l a y  l i s t  i n t e r r u p t
capab i l i t y .  SETINT@ spec i f ies  the  screen l ine  where  an  in te r rup t  i s  to
occur  and a lso  spec i f ies  a  va lue  and a  loca t ion  where  the  va lue  is  to  be
s t o r e d .  C I N T @  c h a n g e s  t h e  v a l u e  s t o r e d  a t  t h e  i n t e r r u p t .  T h e  f i r s t
i n t e g e r e x p r e s s i o n  g i v e s  t h e  i d e n t i f y i n g  n u m b e r  o f  t h e  i n t e r r u p t  ( t h i s  i s
s e t  b y  S E T I N T @ )  a n d  t h e  s e c o n d  i n t e g e r e x p r e s s i o n  g i v e s  t h e  n e w  v a l u e .
B e c a u s e  i t  c h a n g e s  t h e  v a l u e  s t o r e d  w i t h o u t  h a v i n g  t o  r e s e t  a n  i n t e r r u p t ,
CINT@ is  much fas te r  than SETINT@. Note  tha t  you  must  append DLISTINT.APP
b e f o r e  u s i n g  t h i s  c o m m a n d .  S e e  S E T I N T @  a n d  C h a p t e r  1 5 .

CLOSE
T y p e :  B A S I C  c o m m a n d

F o r m a t :  C L O S E  i n t e g e r e x p r e s s i o n

D e s c r i p t i o n :  E n d s  d i s k  o p e r a t i o n s  f o r  t h e  c h a n n e l  n u m b e r
i n t e g e r e x p r e s s i o n .  N o t e  t h a t  w h e n  a  p r o g r a m  e n d s  o r  t h e
p r e s s e d ,  a l l  o p e n  c h a n n e l s  a r e  a u t o m a t i c a l l y  c l o s e d .

E x a m p l e :

1 0  O P E N  , , T , ,  , r % , t t T . D A T t t
2 0  G E T  I Z , N %
30 CLOSE 1Z

CODE
T y p e :  B A S I C  c o m m a n d

F o r m a t :  C O D E t t a s s e m b l y  l a n g u a g e  d a t a r t

D e s c r i p t i o n :  A l l o w s  a s s e m b l y  l a n g u a g e  c o d e  t o  b e

e q u a l  t o  t h e
BREAK key is
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See Chapter  16  fo r  spec i f i c  da ta .  Spec ia l  assembly  language mnemonics  may
be used.  Note  tha t  a l l  mach ine  language code must  be  preceded by  the
conmand MACHINE fo l lowed bv  a  l inenumber .  See MACHINE and CODEL.

Bxamples :

lOOO MACHINE 11OO
1010 cODErrLDA ,F2 ,2 ,STA ,DF,4  ,RTS"
1 1 O O  E N D

The number  in  memory  loca t ion  2F2 is  loaded in to  the  accumula tor  and then
s tored  in  memory  loca t ion  4DF.  Note  tha t  the  memory  loca t ions  are  in  hex ,
and tha t  a l l  mach ine  language code must  end in  RTS.  A lso  the  X reg is te r
m u s t  n o t  b e  a l t e r e d  b y  t h e  m a c h i n e  l a n g u a g e  c o d e .  I f  y o u  u s e  t h e  X
r e g i s t e r ,  y o u  m u s t  f i r s t  s a v e  i t  a n d  t h e n  r e s t o r e  i t  b e f o r e  t h e  R T S .  I f
you  want  to  use  a  dec ima l  number  in  a  CODE s ta tement ,  iL  nus t  no t  exceed
255 and i t  must  be  pr ,eceded by  !  .

lOO MACHINE 2OO
110 CoDEfTLDAIM,  !  15  ,STA ,DF ,4 ,RTSr l

Here ,  the  dec ima l  number  15  is  loaded in to  the  accumula tor  (LDAIM s tands
f o r  L O A D  i m m e d i a t e - - s e e  A p p e n d i x  D  f o r  a  l i s t  o f  m n e m o n i c s ) .  T h e  1 5  i s
t h e n  s t o r e d  i n  4 D F .

L inenumbers can be used in  the CODE command.  They must  be preceded by @ i f
used  w i th  b ranch  commands ,  o r  by  #  i t  used  w i th  JMP o r  JSR.  fn  the
fo l lowing example,  i f  the number in  2F2 is  non-zero,  the program goes to
120  and  re tu rns ;  o the rw ise  I  i s  l oaded  to  the  accunu la to r  and  s to red  i n
2F2 before the program returns.  The last  example i l lust rates the use of
the  #  symbo l .

lOO MACHINE 2OO
110 CODErf  LDA,2F ,2 ,BNE ,@120,LDArM,1 ,STA ,2F ,2"
120 CODE||RTS"
2OO END

IOO MACHINE 2OO
110  CODE"LDA,2F ,2 ,BNE,@120 ,LDArM,1 ,STA,DF,4 ,JMp,#130
120  CODE"LDAIM,0 ,STA,DF,4 "
130  CODE' i rNC,2F ,2 ,RTS"
2OO END

CODEL
T y p e :  B A S I C  c o m m a n d

F o r m a t s :  C O D E L (  v a r i a b l e n a m e  )
C O D E L (  l i n e n u m b e r  )
C O D E L  (  v a r i a b l e n a m e + i n t e g e r  )
C O D E L (  1  i n e n u m b e r + i n t e g e r  )

D e s c r i p t i o n :  G e n e r a t e s  c o d e  f o r  t h e  a d d r e s s  o f  a  l i n e n u m b e r  o r  a  v a r i a b l e .
r f  y o u  u s e  t h e  + i n t e g e r  o p r i o n  ( e . g . ,  C 0 D E L ( T % + 2 ) ) ,  t h e  c o m p i l e r  a d d s  t h e
i n t e g e r  t o  t h e  a d d r e s s  o f  t h e  l i n e n u m b e r  o r  v a r i a b l e .  I f  y o u  u s e  t h e  + t r l f r
o r  + t t H t t  o p t i o n s ,  t h e  c o m p i l e r  g e n e r a t e s  t h e  l o w  o r d e r  o r  h i g h  o r d e r  b y t e  o f

C O D E L  (  v a r  i a b  l e n a m e + r r  L r r  )
C O D E L  (  v a r  i a b l e n a m e + r r H "  )
C O D E L  (  1  i n e n u m b e r + " L "  )
C 0 D E L  (  1 i n e n u m b e r + " H "  )
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t h e  a d d r e s s .  F o r  e x a m p l e ,  i f  t h e
CODEL(TZ+"L")  generates the hex byte

COLL
Spe :  i n tege r  f unc t i on

var iab le  T7.  i s  a t  address  882,  the
F 2 .  See MACHINE and CODE.

Format  :  C0LL(  in tegerexpress ion  , in tegerexpress ion  )

D e s c r i p t i o n :  R e t u r n s  a n  i n t e g e r  w h o s e  v a l u e  d e p e n d s  u p o n  w h e t h e r  o r  n o t .
c o l l i s i o n s  h a v e  o c c u r r e d  b e t w e e n  p l a y e r s ,  m i s s i l e s ,  o r  p l a y f i e l d s .  I f  t h e
second in tegerexpress ion  is  zero ,  co l l i s ions  w i th  p lay f ie lds  a re  examined;
i f  i t  i s  16Z,  co lL is ions  w i th  p layers  a re  examined.  The fo l low ing  char t
shows how the  va lue  o f  the  f i rs t  in tegerexpress ion  is  used:

V a l u e  o f  f i r s t  C o l l i s i o n
i n t e g e r e x p r e s s i o n  e x a m i n e d  w i t h

0  p l a y e r  0
l t t l
2 1 , 2
3 r t 3
4  m i s s i l e  0
5 r t l
6 t r z
7 " 3

A d d i n g  L 2 8  t o  t h e  f i r s t  i n t e g e r e x p r e s s i o n  w i l l  c l e a r  t h e  s p e c i f i e d
c o l l i s i o n  r e g i s L e r .
E x a m p l e s :

TZ=COLL(07" rO7" )  re tu rns  an  in teger  whose va lue  depends upon whether  o r
n o t  p l a y e r  0  h a s  c o l l i d e d  w i t h  t h e  p l a y f i e l d .

TZ=COLL(  5 i ( ,O7" )  re tu rns  an  in teger  whose va lue  depends upon whether  o r
n o t  m i s s i l e  I  h a s  c o l l i d e d  w i r h  t h e  p l a y f i e l d .

T Z = C O L L (  2 2 , 1 6 % )  r e t u r n s  a n  i n t e g e r  w h o s e  v a l u e  d e p e n d s  u p o n  w h e t h e r  o r
n o t  p l a y e r  2  h a s  c o l l i d e d  w i t h  o t h e r  p l a y e r s .

T o  d e t e r m i n e  w h i c h  p l a y e r  o r  p l a y f i e l d  t h e  c o l l i s i o n  w a s  w i t h ,  y o u  c a n  A N D
t h e  r e t u r n e d  i n t e g e r  w i t h  1 2 ,  2 % ,  4 % ,  o r  g % .  1 %  c o r r e s p o n d s  t o  p l a y e r  o r
p l a y f i e l d  0 ,  7 % _ c o r r e s p o n d s  t o  p l a y e r  o r  p r a y f i e l d  l ,  4 2 "  t o  p r " y e r  o rp l a y f i e l d  2 ,  a n d  B %  t o  p l a y e r  o r  p l a y f i e l d  3

T Z = C O L L ( 2 7 " , 1 6 7 " )  A N D  8 z  r e r u r n s  1  i f  p l a y e r  2  c o l l i d e d  w i r h  p l a y e r  3 .

TZ=COLL(  52 ,07 , )  AND 2Z re tu rns  1  i f  m iss i le  t  co l l ided  w i rh  p lay f ie ld  l .

TZ=COLL( I33 i ( ,O7" )  rese ts  the  co l l i s ion  reg is te r  be tween miss i le  2  and thep l a y f i e l d  (  1 3 3 = 1 2 8 + 5 )  .

$ p e c l a 1  n o t e  1 :  T h e  c o l l i s i o n  r e g i s t e r s  a r e  n o t  u p d a t e d  u n t i l  t h e  v e r t i c a lb l a n k  o c c u r s .  T h u s ,  t h e r e . . n  b "  a  d e l a y  b e t w e e n  t h e  r e s e t t i n g  o f  ac o l l i s i o n  a n d  w h e n  i t  i s  n e x t  s e t .

r f  t h e  c o l l i s i o n  s t i l l  e x i s t s ,  r e s e t t i n g  t . h e  r e g i s L e r  w i l lS p e c i a l  n o t e
n o t  c l e a r  i t .
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Specia l  note 3:  You should c lear  any co l l is ion regis ters  that  you p lan to
use  a t  t he  s ta r t  o f  a  p rog ram.

COLOR
Type:  BASIC command

Fornat :  COLOR integerexpress ion

Descr ip t ion:  The in tegerexpress ion determines the co lor  which wi l l  be
placed on the screen by any succeeding PLOT statements.  The fo l lowing
example p lots  a point  in  the upper  le f t  por t ion of  the screen;  the co lor  is
de te rm ined  by  co lo r  reg i s te r  1 .

1O GRAPHICS 32
20 coLoR 27"
30 PLOT 5%,32

c0s
Type:  rea l  f  unc t . ion

F o r m a t :  C O S ( r e a l e x p r e s s i o n )

D e s c r i p t i o n :  R e t u r n s  t h e  c o s i n e  o f  t h e  v a l u e  o f  t h e  r e a l e x p r e s s i o n .
Rad ians  are  assumed un less  you have g iven the  DEG conmand.

E x a m p l e :

1 0  A = 0 . 3 2
2 0  P R r N T  C O S ( A )

DATA
Type:  BASIC command

F o r n a t :  D A T A  d a t a  i t e r n s

D e s c r i p t i o n :  U s e d  w i t h  R E A D  s t a t e m e n t s  t o  e n t e r  d a t a .  D A T A  s t a t e n e n t s
a r e  n o n - e x e c u t i n g  a n d  m a y  b e  p l a c e d  a n y w h e r e  i n  t h e  p r o g r a m ,  b u t  m u s t  b e
t h e  f i r s t  s t a t e m e n t  o n  a  l i n e .  S e e  R E A D .  I f  y o u  w a n t  t o  p u t  a  c o m m a  i n  a
s t r ing '  use  the  inverse  key  to  en ter  an  inver ted  comma (a  b lack  comna in  a
w h i t e  b a c k g r o u n d ) .  D u r i n g  t h e  c o m p i l e ,  A d v a n  B A S I C  a u t o m a t i c a l l y  s w i t c h e s
i -nver ted  commas in  da ta  s ta tements  to  normal  commas.

E x a m p l e :

1 O  R E A D  A , A $ , A Z
20 PRrNT A,A&,AZ
30 DATA 5 .2 ,ABC !  , -5
RUN
5 . 2 ABC ! -5
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DEF
Tff'.: BASIC comnand

F o r m a t s :  D E F  F N v a r i a b l e n a m e
D E F  F N v a r i a b l e n a m e ( v a r i a b l e n a m e ,

S e e  C h a p t e r  8  f o r  a  d e t a i l e d  d e s c r i p t i o n .
i n t e g e r , s t r i n g ,  o r  f l o a t i n g  p o i n t ,  a n d  t h e r e
var iab lenames in  parent .heses.

DEG
Type:  BASIC command

Format :  DEG

Desc r ip t i on :  Causes  the  BASIC  to  assume degrees

Examp le :

10  A=30
20 DEG
30  PRrNT SrN(A)

. . . , v a r i a b l e n a m e )

The var iab lename can be
may be  no  more  than four

f o r  a l l  t r i g  f u n c t i o n s .

DIM
Type:  BASIC command

F o r m a t  :  D I M  v a r i a b l e n a m e ( n u m b e r )  r v a r i a b l e n a m e r ( n u m b e r  r . . . , n u m b e r )  r . . .

D e s c r i p t i o n :  T h e  v a r i a b l e n a m e  c a n  b e  i n t . e g e r ,  r e a 1 ,  o r  s t r i n g .  A 1 1  a r r a y s
m u s t  b e  d i m e n s i o n e d ,  e v e n  t h o s e  w h o s e  d i m e n s i o n  i s  l e s s  t h a n  1 0 ;  a f f  a r r a y s
a r e  s e t  t o  z e r o  a t  t h e  s t a r t .  o f  p r o g r a m  e x e c u L i o n .  T h e  D I M  s t a t e m e n t  m u s L
p r e c e d e  t h e  u s e  o f  t h e  a r r a y .  I f  i t  d o e s n r t ,  y o u  w i l l  g e t  t w o  e r r o r
m e s s a g e s :  a r r a y  r e d e f i n e d  e r r o r  a t  t h e  D I M  s t a t e m e n t  a n d  a r g u m e n t  e r r o r
when you use t .he  ar ray .  The number  in  the  DfM s ta tement  g ives  the  max imum
value  o f  the  subscr ip t .  The min imum va lue  is  zero .  The nax imum number  o f
s u b s c r i p t s  i s  6 4 .

E P 9 = c l g f  n o t g :  T h e  D I M  s t a t e m e n t  i n  A d v a n  B A S I C  s e r v e s  a  c o m p l e t e l y
d i f fe ren t  ro le  fo r  s t r ings  Lhan in  ATARI  BASIC.  Rernember ,  in  ATARI  BASIC
y o u  d o  n o t  h a v e  s t r i n g  a r r a y s  a n d  D I M  i s  u s e d  t o  i n d i c a t e  t h e  l e n g t h  o f  a
s t r i n g .  f n  A d v a n  B A S I C ,  h o w e v e r ,  I o u  d o  n o t  n e e d  t o  s p e c i f y  t h e  l e n g t h  o f  a
s t r i n g ,  a n d  d i m e n s i o n i n g  a  s t r i n g  s e t s  u p  a  s t r i n g  a r r a y .

DFILL
Type:  BASIC command

F o r m a t :  D F I L L  i n t e g e r e x p r e s s i o n r i n t e g e r e x p r e s s i o n

D e s c r i p t i o n :  u s e d  t o  f i l l  t h e  e n t i r e  s c r e e n ,  p l a y e r  o r  m i s s i l e  w i t h  ap a r t i c u l a r  v a l u e .  T h e  m o s t  c o m m o n  u s e  i s  t o  c l e a r  i h e  s c r e e n ,  p l a y e r ,  o i
m i s s i l e .  T h e  v a l u e  o f  t h e  f i r s t  i n t e g e r e x p r e s s i o n  d e t e r m i n e s  w h - a t  w i l l  b e
f i l l e d  a c c o r d i n g  t o  t h e  f o l l o w i n g  c h a r t :
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r=
t
l !

F
Value  o f  l s t

I nLegerexp ress ion  A rea f i l l ed

0  p l a y e r  0
l t r l
2 t ' 2
3 " 3
4  m i s s i l e  0
5 r r 1
6 t ' 2
7 t t 3

1 6  e n t i r e  s c r e e n

T h e  v a l u e  o f  t h e  s e c o n d  i n t e g e r e x p r e s s i o n  i s  s t o r e d  i n  L h e  f i l l e d  a r e a .

Exarnp les :

DFILL L6Z,OZ c lears  the  en t i re  sc reen ru .n  fas te r  than the  GRAPHICS
c o m m a n d  d o e s .

D F r L L  o z , 2 5 5 z  t u r n s  o n  a l l  t h e  d a t a  p o i n r s  o f  p l a y e r  0 ;  r h a t  i s ,  p l a y e r  0
wi l l  be  a  un i . f  o rmly  co lo red  bar .

S p e c i a l  n o L e :  D F I L L  l 6 2 r i n t e g e r e x p r e s s i o n  c a n  c a u s e  p r o b l e m s  i n  m o d e  0  i f
y o u  a r e  u s i n g  t h e  e d i t o r  t o  i n p u t  d a L a  f r o m  t h e  s c r e e n .  T h i s  i s  b e c a u s e
D F I L L  d o e s  n o t  r e s e t  t h e  c u r s o r  p o s i t i o n  n o r  s o m e  o f  t h e  o t h e r  v a r i a b l e s
u s e d  b y  t h e  e d i t o r .  Y o u  c a n  r a p i d l y  c l e a r  t h e  s c r e e n  i n  m o d e  0  w i t h  t h e
c o m m a n d  P R I N T  C H R $ ( I 2 5 % )  .

DRAI^ITO
E"e:  BASIC command

F o r m a L :  D R A W T O  i n t e g e r e x p r e s s i o n r i n t e g e r e x p r e s s i o n

D e s c r i p t i o n :  D r a w s  a  l i n e  f r o m  t h e  l a s t  p l o t t e d  p o i n t  t o  t h e  p o i n t  w h o s e
c o l u m n  ( h o r i z o n t a l  p o s i t i o n )  e q u a l s  t h e  f i r s t  i n t e g e r e x p r e s s i o n  a n d  w h o s e
v e r t i c a l  p o s i t i o n  e q u a l s  t . h e  s e c o n d  i n t e g e r e x p r e s s i o n .  T h e  c o l o r  o f  t h e
l ine  is  de termined by  the  las t ,  co lo r  command.  Note  tha t  th is  command does
not  work  in  mode 0 .  The fo l low ing  program draws a  l ine  on  the  screen and
t h e n  w a i t s  a b o u t  4  s e c o n d s  b e f o r e  i t  c l e a r s  t h e  s c r e e n  a n d  r e t u r n s  t o  t h e
t e x t  m o d e .

lOO GRAPHICS 3Z
110  c0L0R 2z
120 PLOT 27" ,37"
130 DRAWTO 87",37"
140 tiArT 24AZ
150  END

END
T y p e :  B A S I C  c o m m a n d

Format . :  END

D e s c r i p t i o n :  S t o p s  p r o g r a m  e x e c u t i o n  a n d

r :

I

lr'l
I
t

r
T .

F :,
i
t ,

e

t .
7 '

i
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tha t  END can appear  anywhere  in  the  progran.  In  fac t ,  severa l  ENDs may be
in  a  p rogram.  The compi le r  a lways  inser ts  an  END a f te r  the  lasL  program
s t a t e n e n t .  T h e  f o l l o w i n g  p r o g r a m  i n p u t s  n u m b e r s  a n d  p r i n t s  t h e  n u m b e r s
u n t i l  - 1  i s  e n t e r e d ,  w h i c h  r e t u r n s  c o n t r o l  t o  B A S I C .

Example :

lOO INPUT AZ
110 IF  AZ=- |1L  THEN END
120 PRINT AZ:  GOTO 100

EOF
f y p " :  i n t e g e r  f u n c t i o n

F o r m a t :  E O F ( i n t e g e r e x p r e s s i o n )

D e s c r i p t i o n :  T e s t s  w h e t h e r  y o u  a r e  a t  t h e  e n d  o f  a  d i s k  f i 1 e .  T h e
i n t e g e r e x p r e s s i o n  e q u a l s  t h e  f i l e  n u m b e r  a n d  m u s t  b e  0 ,  L r  2 ,  o r  3 .  T h e
f u n c t i o n  r e t u r n s  1  i f  y o u  a r e  a t  t h e  e n d  o f  t h e  f i l e  a n d  0  i f  n o t .  T h e
fo l low ing  progran opens the  d isk  f i le  named DATA,  wh ich  is  loca ted  on  d isk
l .  I t  r e a d s  a n d  p r i n t s  a l l  t h e  s t r i n g s  f r o m  t h e  f i l e .

E x a m p l e :

100 OPEN ur t ,  , r7o , "DATAr f
1 1 0  I F  E O F ( 1 2 ) = 0 2  T H E N  G E T  1 Z , A $ :  P R I N T  A $ :  G O T O  1 1 0
1 2 0  C L O S E  1 2 :  E N D

EXG
F-ype:  BASfC command

F o r m a t :  E X G ( s t r i n g v a r i a b l e , s t r i n g v a r i a b l e )

D e s c r i . p t i o n :  E x c h a n g e s  t h e  t w o  s t r i n g s .

Example

100 A$=r fABCf ' :  B$=r rZyXWr l
I  1o EXG(A$ ,B$ )
120  PRINT A$ ,B$
130 END
RUN
ZYXW ABC

EXP
T y p e :  r e a l  f u n c t i o n

F o r m a t :  E X P ( r e a l e x p r e s s i o n )

Desc r ip t i on :  Ca lcu la tes  the  va lue  o f  e^x  where  x  equa ls  the  va lue  o f  t herea lexp ress i -on .

[:jI
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Example :

100 X=3
1 1 0  P R I N T  E X P ( X + I )
1 2 0  E N D

FAST and FAST END
Type: ,  BASIC command

F o r m a t :  F A S T

.

F A S T  E N D

D e s c r i p t i o n :  F o r  t h e  p a r t s  o f  t h e  p r o g r a m . b e t w e e n  F A S T  a n d  F A S T  E N D ,
Advan t  s  op t iona l  op t im iz ing  compi le r  p roduces  mach ine  language code,  wh ich
is  fas te r  bu t  takes  up  more  room than pseudo code.  The opL imiz ing  compi le r
a l s o  r e d u c e s  t h e  l e n g t h  o f  t h e  p s e u d o  c o d e  r e g i o n s  ( t h o s e  n o t  b r J c k e t l d  b y
FAST-FAST END)  by  abouL 2O to  252.  Because on ly  about  LO7"  o f  many programs
is  speed c r i t i ca l ,  the  op t im iz ing  compi le r  can  o fLen s ign i f i can t ly  improve
speed w i thout  c ] ra lg_ ing  program length .  These commands are  ignor la  Uy  t f te
s t a n d a r d  A d v a n  B A S I C .

FILL
fypE:  BASIC command

F o r n a t :  F I L L  i n t e g e r e x p r e s s i o n r i n t e g e r e x p r e s s i o n

D e s c r i p t i o n :  D r a w s  a  l i n e  f r o m  t h e  l a s t  p l o t t e d  p o i n t  t o  t h e  p o i n t  w h o s e
c o l u m n  ( h o r i z o n t a l  p o s i t i o n )  e q u a l s  t h e  f i r s t  i n t e g e r e x p r e s s i o n  a n d  w h o s e
v e r t i c a l .  p o s i t i o n  e q u a l s  t h e  s e c o n d  i n t e g e r e x p r e s s i o n  ( w h e r e  0  e q u a l s  t h e
t o p  l i n e ) .  A s  e a c h  p o i n t  i n  t h e  l i n e  i s - d r a w n ,  t h e  s y s t e m  f i l l s  i n  e m p t y
p o i n t s  t o  t h e  r i g t r t  o f  t h e  p o i n t  u n t i l  t h e  s c r e e n  e d g e  o r  a  p l o t t e d  p o i n t
i s  e n c o u n t e r e d .  N o L e  t h a t  F I L L  d o e s  n o t  w o r k  i n  m o d e  0 .

E x a n p l e :

10 GRAPHICS 37"
20 coLoR 2z
30  PLOT 'ZJO%
40 DRAWTO 70%JsZ
50 DRAWTO 07", I5Z
60 FILL 47" , I12

T h e - p o i n t  a t  5 , 1 0  i s  p l o t t e d .  L i n e  4 0  d r a w s  a  l i n e  f r o m  5 , 1 0  t o  1 0 , 1 5 .  L i n e50  d raws  a  l i ne  f rom 10 r15  to  0 ,15 .  The  F ILL  command  d raws  a  l i ne  f rom 0 ,15to  4 ,11  and  f i l l s  i n  t he  t r i ang le  as  i t  d raws  t . he  1 ine .

{
{
I

F'

t ,
r''
t
t-l
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FINT
f y p " :  R e a l  f u n c t i o n

F o r n a t :  F I N T ( i n t e g e r e x p r e s s i o n )

D e s c r i p t i o n :  I n t e g e r s  c a n  t a k e  o n  v a l u e s  o n l y  f r o m  - 3 2 7 6 8  t o  3 2 7 6 7 .  I f
y o u  c o n s i d e r  t h e  i n t e g e r s  a s  u n s i g n e d  n u n b e r s ,  t h e  r a n g e  i s  0  t o  6 5 5 3 5 .  I n
s o m e  c a s e s ,  s u c h  a s  m e m o r y  l o c a t i o n s ,  u n s i g n e d  i n t e g e r s  a r e  m o r e  h e l p f u l t
F INT assumes the  in teger  to  be  an  uns igned number  and conver ts  i t  to  a
f l o a t i n g  p o i n t  n u m b e r  f o r  p r i n t i n g  o r  t e s t i n g .

E x a m p l e :

100 FOR T2=500002 TO 1OOO4i(
110  PRrNT T%,FrNT(TZ)
120 NEXT TZ
RUN
-15536 50000
-15535  50001
-15534  50002
-15533  50003
-15532 50004

F IX
fypu :  Rea l  f unc t i on

Format  :  F IX ( rea lexp ress ion , i n tege rexp ress ion )

Desc r ip t i on :  Re tu rns  the  rea l  number  spec i f i ed  by  rea lexp ress ion  rounded
to  Lhe  number  o f  dec ima l  po in t s  spec i f i ed  by  i n tege rexp ress ion .

Examp le :

10  T=F IX(  4 .372 ,2%)  TPRINT T
RUN
4 . 3 7

FOR NEXT STEP
Typ-e: rusfFcommand

F o r m a t :  F 0 R  v a r i a b l e n a m e = e x p r e s s i o n  T O  e x p r e s s i o n  S T E P  e x p r e s s i o n

:
N E X T  v a r i a b l e n a m e

D e s c r i p t i o n :  U s e d  t o  l o o p  t h r o u g h  a  s e q u e n c e  o f  s t a t e m e n t s  a  f i x e d  n u m b e r
o f  t i m e s .  V a r i a b l e n a m e  m u s t  b e  a n  i n t e g e r  o r  a  r e a l  n u m b e r ;  i t  m u s t  n o t  b e
a n  a r r a y  e l e m e n t .  T h e  v a r i a b l e n a m e  u i t h  F O R  m u s t  m a t c h  t h e  v a r i a b l e n a m e
w i t h  N E X T .  S T E P  i s  o p t i o n a l  a n d  i f  n o t  p r e s e n t ,  t h e  t h i r d  e x p r e s s i o n  i s
a s s u m e d  t o  b e  1 .  A l l  t h r e e  e x p r e s s i o n s  m a y  b e  e i t h e r  r e a l  o r  i n t e g e r ;
h o w e v e r ,  t h e  p r o g r a m  r u n s  f a s t e r  i f  t h e y  a r e  t h e  s a m e  t y p e  a s  t h e
v a r i a b l e n a m e .
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GET
fyp" :  BASIC command

Format :  GET in tegerexpress ionrvar iab lename

D e s c r i p t i o n :  R e a d s  d a t a  f r o m  a
in tegerexpress ion .  The var iab lename
PUT.  The fo l low ing  program reads  and
t rdo  rea l  numbers  f rom a  f i le  ca l led
f o r n  o f  G E T .

f i l e .  T h e  f i l e  n u m b e r  e q u a l s  t h e
c a n  b e  i n t e g e r ,  r e a l ,  o r  s t r i n g .  S e e
p r i n t s  a  s t r i n g ,  a n  i n t e g e r ,  a n d  t h e nt tDATA.FIL t t .  See Ch.  6  fb r  a l te rna te

r

E x a m p l e :

100 OPEN nrn , l7o , f 'DATA.FTL"
110 GET I7 , ,A$:  GET l7 " ,NZ:  GET LZ,B:  GET L7" ,C
120  PRrNT A$  ,NZ ,B ,C
130  CLOSE 1Z
140 END

GETKEY
Type :  i n tege r  f unc t i on

Format :  GETKEY

Desc r ip t i on :  Re tu rns  ASCI I  code  (See  Append ix  A )  f o r  cha rac te r  en te red  a t
keyboard .  Re tu rns  ze ro  i f  no  cha rac te r ,  o r  i f  you  a l ready  used  GETKEy  to
ge t  t ha t  cha rac te r .

GOSUB
Ep. :  BASIC command

F o r m a t :  G O S U B  l i n e n u m b e r

D e s c r i p t i o n :  T r a n s f e r s  c o n t r o l  t o  a  s u b r o u t i n e  l o c a t e d  a t  t h e  s p e c i f i - e d
l i n e n u m b e r .  W h e n  t h e  p r o g r a m  r e a c h e s  a  R E T U R N ,  c o n t r o l  r e t u r n s  t o  t h e
s t a t e m e n t  i m m e d i a t e l y  a f t e r  t h e  G 0 S U B .

GOTO
Type :  BASIC  command

Format :  G0T0 l inenumber

D e s c r i p t i o n :  T r a n s f e r s  c o n t r o l  t o  t h e  s p e c i f i e d  l i n e n u m b e r .

GRAPHICS
T y p e :  B A S I C  c o m m a n d

F o r m a t :  G R A P H I C S  i n t e g e r e x p r e s s i o n

D e s c r i p t i o n :  S e t s  t ! 9  g r a p h i c s  m o d e .  s e e  c h a p t e r  1 3  f o r  a  c o m p l e t ed i s c u s s i o n .  T h e r e  a r e  1 6  g r a p n i c s  m o d e s  ( 0  t h r o u g t t  f S ) .  M a n y  o f  t h e  m o d e sc a n  b e  o p e n e d  w i t h  o r  w i t h o u t  a  t e x t  w i n d o w  a t  t h e  b o t t o m  o i  t h .  s c r e e n .A l s o  y o u  c a n  h a v e  g r a p h i c s  w i t h  o r  w i t h o u t  p l a y e r - m i s s i l e s  a n d  w i t h  o r
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w i t h o u t  a l t e r n a t e  c h a r a c t e r  s e t s .  F i r s t  y o u  m u s t  p i c k  y o u r  g r a p h i c s  m o d e .
( S e e  T a b l e  1 3 - 1 ,  C h . 1 3 )  I f  y o u  d o n f t  w a n t  a  t e x t  w i n d o w ,  a d d  1 6 .  I f  y o u
d o n t t  w a n t  t h e  s c r e e n  c l e a r e d  w h e n  y o u  o p e n  t h e  d i s p l a y ,  a d d  3 2 .  I f  y o u
w a n t  p l a y e r - m i s s i l e s ,  a d d  6 4 .  I f  y o u  w a n t  a n  a l t e r n a t e  c h a r a c t e r  s e t ,  a d d
r28.

E x a m p l e :

lOO GRAPHICS 84

84 equa ls  4+16+64,  so  th is  comnand produces  graph ics  mode 4  w iLh  no  tex t
w indow and w i th  p layer -miss i les .

HPOS
Type :  BASIC  command

F o r m a t :  H P O S  i n t e g e r e x p r e s s i o n r i n t e g e r e x p r e s s i o n

D e s c r i p t i o n :  S e t s  t h e  h o r i z o n t a l  p o s i t i o n  o f  a  p l a y e r  o r  n i s s i l e .  T h e
f i r s t  i n t e g e r e x p r e s s i o n  d e t e r m i n e s  w h i c h  p l a y e r  o r  m i s s i l e  i s  s e t
a c c o r d i n g  t o  t h e  f o l l o w i n g  c h a r t .

V a l u e  o f  f i r s t
I  n  t  egerexpr  ess ion  P layer -miss i le

p l a y e r  0
t t 1
u 2
t t 3

m i s s i l e  0
t t 1
, t 2
t t 3

T h e  v a l u e  o f  t h e  s e c o n d  i n t e g e r e x p r e s s i o n  d e t e r m i n e s  t h e  h o r i z o n t a l
p o s i t i o n .  4 0  p l a c e s  L h e  p l a y e r  o r  m i s s i l e  n e a r  t h e  l e f t  s c r e e n  e d g e  a n d
216 near  the  r igh t  sc reen edge.

IF  DO ELSE ENDIF
Ttpe r BtG-nrmano

F o r m a t :  o n d i t i o n  D 0

" :u

E N D I F

( N o t e  t h a t  E L S E  i s  o p r i o n a l )

[:[-
1

0
1
2
3
4
5
6
7
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Descr ip t ion :  Th is  i s  a  mu l t i - l i ne  vers ion  o f  IF  THEN ELSE.  I f  ELSE is  used
and the  cond i t ion  is  L rue ,  the  s ta tements  be tween D0 and BLSE are  executed
and those be tween ELSE and ENDIF are  sk ipped.  I f  the  cond i t ion  is  fa lse ,
the  s ta tements  be tween ELSE and ENDIF are  executed  and those be tween DO
and ELSE are  sk ipped.  I f  ELSE is  no t  used,  the  s ta tenents  be tween D0 and
ENDIF are  executed  i f  the  cond i t ion  is  t rue ,  and sk ipped i f  the  cond i t ion
is  fa lse .  You nay  use  as  many l ines  as  necessary  be tween D0 and ELSE and
between ELSE and ENDIF.  A lso  you may nes t  fF  DO ELSE ENDIF.

IF THEN ELSE
Type:  BASIC command

F o r m a t s :  I F  c o n d i t i o n  T H E N  s t a t e m e n t ( s )  E L S E  s L a t e m e n t ( s )

I F  c o n d i t i o n  T H E N  l i n e n u m b e r  E L S E  s t a t e m e n t ( s )

c o n d i t i o n  T H E N  s t a t e n e n t ( s )  E L S E  l i n e n u n b e r

c o n d i t i o n  T H E N  l i n e n u n b e r  E L S E  l i n e n u m b e r

( N o t e  t h a t  E L S E  i s  o p t i o n a l  i n  a l l  c a s e s . )

D e s c r i p t i o n :  I f  t h e  c o n d i t i o n  i s  L r u e ,  t h e  s t a t e m e n t s  a f t e r  E L S E  a r e
s k i p p e d  a n d  t h o s e  a f t e r  T H E N  e x e c u t e d .  I f  t h e  c o n d i t i o n  i s  f a l s e ,  t h e
s L a t e m e n t s  a f t e r  T H E N  a r e  s k i p p e d  a n d  t h o s e  a f t e r  E L S E  a r e  e x e c u t e d .

INPUT
Type:  BASIC command

F o r r n a t s :  I N P U T  v a r i a b l e n a m e
I N P U T  t t m e s s a g e r t v a r i a b l e n a m e ,  .  .  .  r v a r i a b l e n a m e

D e s c r i p t i o n :  A l l o w s  d a t a  t o  b e  e n t e r e d  f r o m  t h e  k e y b o a r d  a n d  a s s i g n e d  t o
a  v a r i a b l e .  F o r  L h e  f i r s t  o p t i o n  a  q u e s t i o n  m a r k  i s  p r i n t e d .  I f  t h e  s e c o n d
o p t i o n  i s  u s e d ,  t h e  m e s s a g e  i s  p r i n t e d  w i t . h  n o  q u e s t i o n  m a r k  u n l e s s  t h e r e
i s  o n e  i n  t h e  m e s s a g e .  ( S e e  C h .  3 )

INPUTLINE
T y p e :  B A S I C  c o m m a n d

F o r m a t s :  I N P U T L I N E  s r r i n g v a r i a b l e
I N P U T L I N E  " m e s s a g e t t s L r i n g v a r i a b l e

D e s c r i p t i o n :  I n p u t s  a  l i n e  o f  s t r i n g  d a t a  f r o m  t h e  k e y b o a r d .  T h e  f i n a l
c a r r i a g e  r e t u r n  w i l l  n o t  b e  a  p a r t  o f  t h e  s t r i n g .  T h e  a d v a n t a g e  o f  t h i s
command over  INPUT is  tha t  s t r ings  w i th  comnas can be  input .  In  the  INPUT
c o m m a n d ,  a  c o m m a  m e a n s  t h e  e n d  o f  t h e  s t r i n g .  I n  t h e  f i r s t  o p t i o n ,  a
q u e s t i o n  n a r k  i s  p r i n t e d .  I n  t h e  s e c o n d  o p t i o n ,  t h e  m e s s a g e  i s  p r i n t e d
w i t h o u t  a  q u e s t i o n  m a r k ,  u n l e s s  o n e  i s  i n c l u d e d  i n  t h e  m e s s a g e .  S e e
C h a p t e r  3 .

i .
I
L'

I F

I F
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INSERTB
FBaSTC command

Format  :  INSERTB(  s  t r  ingvar  iab lename , in tegerexpr  ess  , inLegerexpress  )

D e s c r i p t . i o n :  I n s e r t s  a  b y t e  i n t o  t h e  s t r i n g  s p e c i f i e d  b y  t h e
s t r i n g v a r i a b l e n a m e .  T h e  b y t e  i n s e r t e d  e q u a l s  t h e  v a l u e  o f  t h e  s e c o n d
in tegerexpress ion ,  and i t s  pos i t ion  in  the  s t r ing  is  de tern ined by  the
va lue  o f  the  f i rs t .  in tegerexpress ion .  In  the  fo l low ing  example ,  the  f i rs t
i n t e g e r e x p r e s s i o n  e q u a l s  3  a n d  t h e  s e c o n d  i n t e g e r e x p r e s s i o n  e q u a l s  6 5
( A S C I I  c o d e  f o r  A ) ,  a n d  t h u s ,  t h e  t h i r d  c h a r a c t e r  o f  t h e  s t r i n g  i s  s e t  t o
6 5 .

E x a m p l e :

100 A$= i '4BCD' r
1  10  TNSERTB(A$,37" ,657" )
1 2 0  P R I N T  A $
RUN
ABAD

INSERTW
T y p e :  B A S I C  c o m m a n d

Format  :  INSERTW( s t r  ingvar iab lename , in te rex  press  , in tegerexpress  )

D e s c r i p t i o n :  I n s e r t s  a  w o r d  ( t w o  b y t e s )  i n t o  a  s t r i n g .  T h e  w o r d  i n s e r t e d
e q u a l s  t h e  v a l u e  o f  t h e  s e c o n d  i n t e g e r e x p r e s s i o n  a n d  i t s  l o c a t i o n  i s
d e t e r m i n e d  b y  t h e  v a l u e  o f  t h e  f i r s t  i n t e g e r e x p r e s s i o n .  I n  t h e  f o l l o w i n g
e x a m p l e ,  t h e  s e c o n d  i n t e g e r e x p r e s s i o n  e q u a l s  6 5 + 6 6 * 2 5 6  a n d  t h e  f i r s t
i n t e g e r e x p r e s s i o n  e q u a l s  2 .  T h u s ,  t h e  s e c o n d  c h a r a c t e r  o f  t h e  s t r i n g  i s
set to 65 (the lors orde.r gart- o€ the. uo<d) sn( the. third charccter of the
s t r i n g  i s  s e t  t o  6 6  ( t t r e  h i - g t r  o r d e r  p a r t  o f  t h e  w o r d ) .  N o t . e  t h a t  6 5  i s  t h e
A S C I I  c o d e  f o r  A  a n d  6 6  f o r  B .

E x a m p l e :

IOA A$="ZZZZ ' I
I  1 0 INSERTW ( A$,22,657"+662*2567")
1 2 0  P R r N T  A $
RUN
ZABZ

INSTR
m *  i n t e g e r  f u n c t i o n

F o r m a  t  :  r N S T R  (  i n  t e g e  r e x p r  e s s i o n  , s t r  i n g e x p r e  s  s i o n  , s  t r i n g e x p r e s s i o n  )

D e s c r i p t i o n :  S e a r c h e s  t h e  f i r s t  s t r i n g e x p r e s s i o n  f o r  a  m a t c h  w i t h  t h e
s e c o n d  s t r i n g e x p r e s s i o n .  T h e  v a l u e  o f  i n t e g e r e x p r e s s i o n  d e t e r m i n e s  t h ep o s i t i o n  i n  t h e  s t r i n g  w h e r e  t h e  s e a r c h  b e g i n s .  B e c a u s e  I N S T R 1  i s  m u c h
f a s t e r  t h a n  I N S T R ,  i t  s h o u l d  b e  u s e d  w h e r e v l r  p o s s i b l e  ( s e e  I N S T R I ) .  I n
t h e . f i r s t ^ e x a m p 1 e ,  I N S T R  s t a r t s  a t  t h e  s e c o n d  c h a r a c t e r  s e a r c h i n g  f o r  t h es t r i n g  " C D " .  A t  t h e  t h i r d  c h a r a c t e r ,  i t  f i n d s  a  m a t c h ,  a n d  s o  t h e i u n c t i o n
r e t u r n s  a  3 .  r f  I N S T R  d o e s  n o t  f i n d  a  n a t c h ,  i t  r e t u r n s  z e r o .
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E x a m p l e s :

100 A$=f '6BCDEf l
110 pRrNT rNSTR(22,A$, "CD") , rNSTR(12,A9, "D" )
120 END
RUN
3 4

100 A$=r r lB ,DE rFc t r :  T$=t t ,F t t
110  pRrNT rNSTR(12 ,A$ ,Tg ) , rNSTR(32 ,A$ , "B" )
120  END
RUN
6 0

INSTRl
Type :  i n tege r  f unc t i on

Format  :  INSTR I  (  s t r ingexpress ion , in tegerexpress ion , in tegerexpress ion )

Desc r ip t i on :  Searches  the  s t r i ngexp ress ion  fo r  t he  by te  whose  va lue
equals  the second in tegerexpress ion.  I t  s tar ts  at  the sEr ing locat ion
e q u a l  t o  t h e  f i r s t  i n t e g e r e x p r e s s i o n .  A t  l i n e  1 1 0  i n  t h e  f o l l o w i n g
examp le ,  t he  func t i on  s ta r t s  a t  t he  second  loca t i on  i n  t he  s t r i ng  and
searches  fo r  69  ( the  ASCI I  code  fo r  E ) .  I t  f i nds  69  i n  rhe  f i f r h  s t r i ng
loca t i on  and  re tu rns  5 .  r f  t he  by te  i s  no t  f ound ,  i t  r e tu rns  ze ro .

Examp le :

100 A$=| |ABCDE' '
110  PRINT INSTR1 (A$ ,22 ,692 )
120  pRrNT TNSTR1 (A9 ,4%,ASC( "C" )  )130  END
RUN
5
0

INT
Type :  rea l  f unc t i on

Format  :  INT(realexpress ion)

D e s c r i p t i o n :  R e t u r n s  t h e  i n t e g e r  p a r t  o f  a  r e a l  n u n b e r .
e q u a l s  4  a n d  r N T ( 4 )  e q u a l s  4 .  A  n e g a t i v e  n u m b e r  i s  r r e a r e d
i n t e g e r  p l u s  a  p o s i t i v e  f r a c t i o n ,  a n d  t h e  n e g a t i v e  i n t e g e r
F o r  e x a m p l e ,  - 1 6 . 2  e q u a l s  - 1 7 + . 8  a n d  s o  t h e  f u n i t i o n  r e t u r n s

Examp le :

1 O 0  p R I N T  r N T ( 2 ) , I N T ( 6 . 8 ) , I N T ( _ 5 ) , I N T ( _ 6 . 4 )
RUN
2 6 - 5 _ 7

T h u s  ,  I N T (  4 . 7  )
as  a  negat . i ve
i s  r e t u r n e d .

- t 7 .
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LEFT
T y p e :  s t r i n g  f u n c t i o n

Forma t  :  LEFT(  s t r ingexpress ion  , in t ,egerexpress ion  )

D e s c r i p t i o n :  R e t u r n s  a  s t r i n g  e q u a l  t o  t h e  l e f t  p a r t  o f  t h e  s t r i n g ,
s t a r t i n g  w i t h  t h e  f i r s t  c h a r a c t e r  a n d  i n c l u d i n g  t h e  c h a r a c t e r  a t  t h e
s t r ing  loca t ion  equa l  to  the  in tegerexpress ion .  I f  the  in tegerexpress ion
e q u a l s  z e r o ,  a  z e r o  l e n g t h  ( n u l l  s t r i n g )  i s  r e t u r n e d ,  a s  i n  t h e  e x a n p l e
b e l o w .

E x a m p l e :

100 A$=r rABCDEFf l
110  PRINT LEFT(A$ ,3Z)
120  PRINT LEFT(A$ ,0%)
130  END
RUN
ABC

LEN
Type :  i n tege r  f unc t i on

Format :  LEN(s t r i ngexp ress ion )

D e s c r i p t i o n :  R e t u r n s  a n  i n t e g e r  e q u a l  t o  t h e  l e n g t h  o f  t h e
s t r i ngexp ress ion  .

Examp le :

100 A$=r tABCtt  :  B$=t tzzt l
r  10 pRrNT LEN(Ag),LENf,CDff  ,LEN(Ag+Bg)
120  END
RUN
3 2 s

LET
T y p e :  B A S I C  c o m m a n d

Format :  LET var i_ab le=express ion

D e s c r i p t , i o n :  A s s i g n s  t h e  v a l u e  o f  t h e  e x p r e s s i o n  t o  t h e  v a r i a b l e .  N o t e
t h a t  L E T  i s  o p t i o n a l .

E x a m p l e :

100 LET A$="ABC"
I  1 0  B $ = r ' A B C f l

LOADST
T y p e :  B A S I C  c o m m a n d

F o r m a t :  L O A D S T ( e x p r e s s i o n )
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Descr ip t ion:  Loads the va lue of  the express ion to  the s tack.  (The BASIC
l '  s tack ,  no t  t he  ha rdware  s tack ) .  The  exp ress ion  can  be  i n tege r ,  rea1 ,  o r

s t r ing.  L0ADST and POPST are normal ly  used to  pass a va lue to  a subrout ine
or  to  return a va lue f rom a subrout ine.  They can a lso be used to make

'  sub rou t i nes  recou rs i ve .  See  POPST.

Examp les :

I OO T7"=57": LOADST( T7"+2%)
,  110  GOSUB 200 :  POPST(T$)

120  PRrNT T$
130  END
200 PoPST(Yz)
210 IF Y7.=I2% THEN LOADST(f fDECn):  ELSE LOADST("NOT DEC")

,  220 RETURN

100  HEX@(TZ) :  POPSTG%)'  110  PRrNT CHR$(TZ)
120  END
130  SUB HEX@(XZ)
140 IF X7"<L}Z THEN LOADST( 487+x%) ELSE LOADST( 557"+X%)
150 SUBEND

LOCATE
,  Type :  i n tege r  f unc t i on
:  po rma t :  LOCATE(  i n tege rexp ress ion r in tege rexp ress ion )
'  

D e s c r i p t i o n :  R e t u r n s  t h e  v a l u e  o f  t h e  d i s p l a y  p o i n t  a t  t h e  s c r e e n
* locat ion speci f ied by the in tegerexpress ions.  The f i rs t  is  the co lunn

nunber  o f  t he  po in t  ( f a r  l e f t  co lumn i s  0 ) ,  and  the  second  i s  t he  ve r t i ca l
; '  l i ne  number  ( t op  l i ne  i s  0 ) ;

i LOG
t. .  TTp. ;  rea l  f  unct ion

t .  Fo rma t :  LOG( rea lexp ress ion )
I
l - '  D e s c r i p t i o n .  R e t u r n s  t h e  n a t u r a l  1 o g  o f  t h e  r e a l e x p r e s s i o n .
f:':

L  LPRINT
Type:  BASIC comrnand

F o r m a t :  L P R I N T  e x p r e s s i o n , . . . r e x p r e s s i o n

D e s c r i p t i o n :  T h e  s a m e  a s  P R I N T ,  e x c e p t  t h e  o u t p u t  i s  t o  t h e  p r i n t e r
i n s t e a d  o f  t h e  s c r e e n  ( s e e  P R I N T ) .

LPRINT USING
T y p e :  B A S I C  c o m m a n d

F o r m a t :  L P R I N T  U S I N G  s t r i n g e x p r e s s i o n , e x p r e s s i o n r o . . r e x p r e s s i o n

f

i .
| ,

t '
I
$s
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Descr ip t ion:  The same as PRINT USING, except  the output  is  to  the pr in ter
i ns tead  o f  t he  sc reen  ( see  PRINT USING) .

LSCREEN
rype:  B ISIC command

Format l  LSCREEN in tegerexpress ionrs t r ingexpress ion

Descr ip t ion :  Loads  the  d isp lay  screen w i th  da ta  f rom the  d isk  f i le  whose
name is  g iven  by  the  s t r ingexpress ion .  The f i lenunber  i s  se t  equa l  to  the
i n t e g e r e x p r e s s i o n  a n d  m u s t  b e  0 ,  \ r  2 ,  o r  3 .  A t  t h e  e n d  o f  t h e  l o a d ,  t h e
f i le  w i l l  be  c losed au tomat ica l l y .  Th is  command is  des igned to  work  w i th
t h e  o p t i o n a l  s c r e e n  d e s i g n  p a c k a g e .

MACHINE
Type:  BASIC command

Format :  MACHINE l inenumber

Descr ip t ion :  Normal ly  the  BASIC compi le r  genera tes  pseudo code,  wh ich  is
executed  by  the  execut j -on  modu le .  There  are  s i tua t ions  demand ing  abso lu te
max imu-m speed,  wh ich  is  on ly  poss ib le  w i th  assembly  language code.  A l though
A d v a n r s  o p t i m i z i n g  c o m p i l e r  c a n  c o r n p i l e  t o  m a c h i n e - c o d e ,  c a r e f u l l y
c o n s t r u c t e d  a s s e m b l y  l a n g u a g e  r o u t i n e s  w i l l  u s u a l l y  d o  b e t t e r .  T h e
MACHINE command le ts  you inser t  assembly  language code in to  a  p rogram.

T h e  c o d e  f o l l o w i n g  t h e  M A C H I N E  c o m m a n d  i s  a s s u m e d  t o  b e  a n  a s s e m b l y
l a n g u a g e  p r o g r a m .  I t  m u s t  e n d  w i t h  R T S  t o  r e t u r n  c o n t r o l  t o  t h e  B A S I C .
T h e  C O D E  a n d  C 0 D E L  c o n m a n d s  a r e  u s e d  t o  e n t e r  t h e  a s s e m b l y  l a n g u a g e
p r o g r a m .  N o t e  t h a L  t h e  X  r e g i s t e r  m u s t  n o t  b e  c h a n g e d  b y  t h e  a s s e n b l y
l a n g u a g e  c o d e .  I f  y o u  p l a n  t o  u s e  t h e  X  r e g i s t e r ,  f i r s t  s a v e  i t  ( T X A , P H A  i s
a  g o o d  t e c h n i q u e )  a n d  t h e n  r e l o a d  i t  ( P L A , T A X  w o r k s  w i t h  t h e  a b o v e ) .  W h e n
t h e  p r o g r a m  r e t . u r n s  f r o m  t h e  a s s e m b l y  l a n g u a g e  c o d e ,  e x e c u t i o n  c o n t i n u e s
at  the  l ine  g iven by  the  l inenumber  in  the  MACHINE command.  See CODE,
C O D E L ,  a n d  C h a p t e r  1 6  f o r  m o r e  i n f o r m a t i o n .

M I D
f y p . :  s t r i n g  f u n c t i o n

Forma t  :  MrD (  s t r  ingex  press ion  , in  tegerexpr  ess ion  , in tegerex  press ion  )

D e s c r i p t i o n :  R e t u r n s  a  s t r i n g  e q u a l  t o  a  s u b s t r i n g  o f  t h e
s t r i n g e x p r e s s i o n .  T h e  v a l u e  o f  t h e  s e c o n d  i n t e g e r e x p r e s s i o n  d e t e r m i n e s
t h e  l e n g t h  o f  t h e  s u b s t r i n g .  T h e  v a l u e  o f  t h e  f i r s t  i n t e g e r e x p r e s s i o n
d e t e r m i n e s  t h e  c h a r a c t e r  l o c a t i o n  o f  t h e  s t a r L  o f  t h e  s u b s t r i n g .

E x a m p l e :

100 A$="trBCDEF"
110 PRrNT MrD(A$,41^ ,22)
120 END
RUN
DE
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F'.  NOTE
i ' ,  Type:  BASIC command

F o r m a t :  N O T E  i n t e g e r e x p r e s s i o n r i n t e g e r  v a r i a b l e r i n t e g e r  v a r i a b l e

Descr ip t ion :  Used w i th  POINT to  se t  the  the  loca t ion  in  the  f i le .  The
i n t e g e r e x p r e s s i o n  d e t e r m i n e s  t h e  f i l e  n u n b e r  a n d  m u s t  b e  0 r  1 r  2 r o r  3 .  T h e

l '  sys tem s tores  the  sec tor  number  in  the  f i rs t  in teger  var iab le  and the  by te
i  pos i t ion  in  the  sec tor  in  the  second in teger  var iab le .  See POINT.  The
'  fo l low ing  program le ts  you ge t  and pr in t  any  one o f  a  thousand.  s t r ings
r .  qu ick ly .  Wi thout  POINT and NOTE,  you wou ld  p robab ly  have to  s ta r t  a t  the
i  beg inn ing  o f  the  f i le  each t ime and ge t  each s t r ing  un t i l  you  came to  the

6ne you wanted .  Th is  wou ld  be  much s lower  and cause more  d isk  wear  and
t e a r .

Examp le :

100 OPENi l r t '  Jz , f fDATA.FrL"
1 1 0  D r M  S T R L Z ( 1 0 0 0 , 1 )
120 FOR T7"=17 T0 10002
130 NoTE 1Z,STRLZ(TZ,O7") ,STRLZ(TZ, I i t )
140  cET  lZ ,c$
150 NEXT TZ
180 INPUTrfEnter  s t r ing #"  TZ
190 IF T%=OZ THEN END
200 porNT 1 z ,sTRLz (  T%,o7") ,STRL?(T7",1%)
2 1 0  c E T  1 z , C $
220 PRrNT C$
230 G0T0 180

NUM$
Type :  s t r i ng  func t i on

Format  :  NUM$( in tege rexp ress ion )

Desc r ip t i on :  Conver t s  t he  i n tege r  g i ven  by  the  i nLegerexp ress ion  i n to  a
s t r i n g .  F o r  e x a m p l e ,  i f  t h e  i n t e g e r e x p r e s s i o n  e q u a l s  1 0 0 ,  t h e n  N U M $
re tu rns  a  sL r ing  whose  f i r s t  by te  i s  49  (ASCI I  code  fo r  1 ) ,  and  whose
second  and  th i rd  by tes  equa l  48  (ASCI  code  fo r  0 ) .  See  STR$.

i  oprorspuy
1 '  T y p e :  B A S I C  c o m m a n d

Format :  0FFDISPLAY

D e s c r i p t i o n :  T u r n s  d i s p l a y  o f f ,  i n c r e a s i n g  p r o g r a m  s p e e d  b y  u p  t o  3 0 % .
i "  O N D I S P L A Y  t u r n s  d i s p l a y  b a c k  o n .

ONDISPLAY
T y p e :  B A S I C  c o m m a n d

F o r m a t :  O N D I S P L A Y

D e s c r i p t i o n :  T u r n s  t . h e  d i s p l a y  o n ,  i f  t h e  d i s p l a y  h a s  b e e n  b l a n k e d  w i t h
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OFFDISPLAY.

ON GOSUB
FpffilSrC connand

Format :  ON in tegerexpress ion  GOSUB l inenunber r . . . r l inenumber

Descr ip t ion :  Ac ts  l i ke  a  GOSUB t ,o  one o f  the  l inenumbers .  The va lue  o f
the  in tegerexpress ion  de termines  wh ich  l inenumber  i s  used.  For  example ,  i f
i n t e g e r e x p r e s s i o n  e q u a l s  3 ,  t h e  p r o g r a m  e x e c u t e s  a  G 0 S U B  t o  t h e  t h i r d
l i n e n u m b e r  i n  t h e  l i s t .  Y o u  w i l l  g e t  a n  e r r o r  n e s s a g e  i f  t h e
i n t e g e r e x p r e s s i o n  i s  l e s s  t h a n  o n e  o r  g r e a t e r  t h a n  t h e  n u m b e r  o f
l inenumbers  in  the  l i s t .  When a  RETURN is  reached in  the  subrout ine ,  the
program re turns  to  the  s ta tement  fo l low ing  the  ON GOSUB.  See Chapter  4 .

ON GOTO
Type:  BASIC comnand

FormaL:  oN in tegerexpress ion  Goro  l inenunber l . . . r l i nenumber

D e s c r i p t i o n :  A c t s  l i k e  a  G 0 T O  t o  t h e  l i n e n u m b e r  s p e c i f i e d  b y  t h e
in tegerexpress ion ,  For  example ,  i f  the  in tegerexpress ion  equa ls  i ,  the
program executes  a  GOTO to  the  second l inenumber  in  the  l i sL .  You w i l l  ge t
an  er ro r  message i f  the  in tegerexpress ion  is  less  than one or  g rea ter  than
t h e  n u m b e r  o f  l i n e n u m b e r s  i n  t h e  l i s t .  S e e  C h a p t e r  4 .

OPEN
T![E: BASIC command

F o r m a t :  0 P E N  s t r i n g e x p r e s s i o n r i n t e g e r e x p r e s s i o n r s t r i n g e x p r e s s i o n

D e s c r i p t i o n :  U s e d  t o  a c c e s s  a  d i s k  f i 1 e .  T h e  i n t e g e r e x p r e s s i o n  s e t s  t h e
f i l e n u m b e r  a m d  m u s t  b e  0 r  1 r  2 , o r  3 .  A 1 1  s u b s e q u e n t  c o m m a n d s  w h i c h  a c c e s s
th is  f i le  must  use  th is  f i lenumber .  The second s t r ingexpress ion  g ives  the
d i s k  f i l e n a m e  ( 1  t o  B  c h a r a c t e r s )  a n d  a n  o p t i o n a l  e x t e n s i o n  o f  a  p 6 r i o d  a n d
1  t o  3  c h a r a c t e r s .  I f  t h e  d i s k  i s  n o t  d i s k  1 ,  t h e  n a m e  i s  p r e c e d l d  b y  D 2 : ,
D 3 : ,  o r  D 4 : .  T h e  f o l l o w i n g  a r e  l e g a 1  n a m e s :  D A T A . F T L  D A T A  D 2 : D A T i . F 2
D3:  SAVEDATA.FLE

T h e  f i r s t  s t r i n g e x p r e s s i o n  d e t e r m i n e s  t h e  m o d e  i n  w h i c h  t h e  f i l e  i s  t o  b e
o p e n e d  ( 0 ,  I ,  A ,  o r  R ) .  M o d e  0  o p e n s  t h e  f i l e  f o r  o u t p u t  o n l y .  I f  a  f i l e  o f
t h e  s a m e  n a m e  a l r e a d y  e x i s t s  o n  t h e  d i s k ,  t h e  f i l e  w i l l  b e  d e s t r o y e d .  M o d e
A  o p e n s  t h e  f i l e  i n  t h e  a p p e n d  n o d e ,  a n d  l e t s  y o u  a p p e n d  d a t a  t o  i h e  e n d  o f
t h e  f i 1 e .  M o d e  I  o p e n s  t h e  f i l e  i n  i n p u t  o n l y  m o d e .  M o d e  R  i s  t h e  r a n d o m
a c c e s s  m o d e .  N o t e  t h a t  y o u  c a n n o t  a d d  t o  a  f i l e  i n  R  n o d e .

Example :  OPEN t '1" ,22 , , ,D2 zALpHA .Ctt

PCONTROL
m.:-mSrC command
F o r m a t  :  P C O N T R O L  i n t e g e r e x p r  r i n t e g e r e e x p r r i n t e g e r e x p r  r i n t e g e r e x p r
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Descr ip t ion:  Used wi th  PDISPLAY and PRATE, which def ine the f igure and i ts
r a t e  o f  n o t i o n .  P C O N T R O L  s t a r t s  a n d  s t o p s  t h e  m o t i o n ,  a l l o w i n g
s y n c h r o n i z a t i o n  o f  s e v e r a l  p l a y e r s  a n d  n i s s i l e s .  T h e  f i r s t
i n t e g e r e x p r e s s i o n  c o n t r o l s  p l a y e r  a n d  n i s s i l e  0 ,  t h e  s e c o n d
integerexpress ion contro ls  p layer  amd n iss i le  l ,  the th i rd  contro ls  2,  and
the four th contro ls  3.  The fo l lowing char t  shows how the va lue of  the
integerexpress ion contro ls  p layer-miss i le  act ion:

V a l u e  o f
I n t e g e r e x p r e s s i o n  E f f e c t

p l a y e r  a n d  m i s s i l e  s t o p
p l a y e r  s t a r t s  a n d  n i s s i l e  s t o p s
m i s s i l e  s t a r t s  a n d  p l a y e r  s t o p s
b o t h  p l a y e r  a n d  n i s s i l e  s t a r t

Example:  100 PcoNTRoL 37" ,oz, lZ,2Z act ivates p layer  0,  p layer  2,  miss i le  0,
and  m iss i l e  3 .

PDISPLAY
Type:  BASIC comnand

Fornat  :  PDTSPLAY integerexpress,ADR( l inenumber)  r in tegerexpress

D e s c r i p t i o n :  D r a w s  a  f i g u r e  i n t o
i n t e g e r e x p r e s s i o n  d e t e r m i n e s  w h i c h
accord ing  to  the  fo l low ing  char t :

Va lue  o f  f i r s t
In tegerexpress ion  P layer -n iss i le

0
I
2
3

T h e  s e c o n d  i n t e g e r e x p r e s s i o n
p l a y e r - m i s s i l e .  I 2 8  i s  a b o u t  t h e
spec i f ies  the  loca t ion  o f  the  da ta
( S e e  C h .  1 4 ) .

a  p l a y e r  o r  n i s s i l e .  T h e  f i r s t
p l a y e r  o r  m i s s i l e  i s  b e i n g  s e t

s e t s  t h e  v e r t i c a l  p o s i t i o n  o f  t h e
center  o f  the  screen.  The l inenumber
to  be  s to red  in  the  p layer  o r  miss i le

0
I
2
3
4
5
6
7

p l a y e r  0
t t l
t r 2
t t 3

m i s s i l e  0
t t 1
, r 2
tt '3

I ' y p e :  i n t e g e r  f  u n c t i o n

F o r m a t :  P E E K ( i n t e g e r e x p r e s s i o n )

D e s c r i p t i o n :  R e t u r n s  t h e  v a l u e
s p e c i f i e d  b y  t h e  i n t e g e r e x p r e s s i _ o n .
assumed to  be  a  pos i t i ve  number  f rom

o f  t h e  b y t e  a t  t h e  m e m o r y  l o c a t i o n
Note  tha t  the  in tegerexpress ion  is

0  ro  65535.  See POKE and pEEKW.
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E x a m p l e :

100 PRrNT PEEK (40960Z)
40960.

pr in ts  the number s tored in  memory locat ion

T y p e :  B A S I C  f u n c t i o n

Format  :  PEEKI I I (  in tegerexpress ion  )

D e s c r i p t i o n :  R e t u r n s  t h e  v a l u e  o f  t h e  i n t e g e r  w o r d  ( 2  b y t e s  l o n g )  a t  t h e
m e m o r y  l o c a t i o n  s p e c i f i e d  b y  t h e  i n t e g e r e x p r e s s i o n .  N o t e  t h a t  t h e
in tegerexpress ion  is  assumed to  be  a  pos i t i ve  number  f ro rn  0  to  65535.  The
low order  par t  o f  a  word  is  a t  the  spec i f ied  nemory  address ,  and the  h igh
o r d e r  p a r t  i s  a t  t h e  m e m o r y  a d d r e s s  p l u s  1 .

E x a m p l e :

100 PRINT PEEKW(409602)
1  10  PRrNT FrNT(PEEKW(409602)  )

L ine  100 pr in ts  a  number  equa l  to  the  va lue  in  nemory  loca t ion  40969 p lus
256 t imes the  va lue  o f  the  number  in  loca t ion  4O96 i .  f f  th is  number  i s
g r e a t e r  t h a n  3 2 7 6 7 ,  i t  w i l l  b e  p r i n t e d  a s  a  n e g a t i v e  n u m b e r .  T h e  F I N T
func t ion  in  l ine  110 conver ts  the  in teger  re tu rned by  PEEKW to  a  pos i t i ve
f l o a t i n g  p o i n t  n u m b e r .  F o r  e x a m p l e ,  i f  t h e  n u m b e r  s t o r e d  a t  a O q O O  i s
3B000r  l ine  110 pr in ts  38000 ins tead o f  t rea t ing  the  number  l i ke  a  s igned
i n t e g e r  ( i . e . ,  p r i n t i n g  a  n e g a t i v e  n u m b e r ) .

PLOT
Type:  BASIC command

F o r m a t :  P L O T  i n t e g e r e x p r e s s i o n r i n t e g e r e x p r e s s i o n

D e s c r i p t i o n :  P l o t s  a  p o i n t  o r  a  c h a r a c t e r  t o  t h e  d i s p l a y  s c r e e n .  T h e
h o r i z o n t a l  p o s i t i o n  i s  d e t e r m i n e d  b y  t h e  f i r s t  i n t e g e r e i p r e s s i o n ,  a n d  t h e
v e r t i c a l  p o s i t i o n  b y  t h e  s e c o n d  i n t e g e r e x p r e s s i o n .  T h e  c h a r a c t e r  o r  c o l o r
p lo t ted  is  de termined by  the  C0L0R command.

BASIC command

f o r m a t  :  P 0 f N T  i n t e g e r e x p r e s s i o n r i - n t e g e r e x p r e s s i o n r i n t e g e r e x p r e s s i o n

D e s c r i p t i o n :  U s e d  w i t h  N O T E  t o  s e t  t h e  l o c a t i o n  i n  t h e  f i l e .  T h e  f i r s ti n t e g e r e x p r e s s i o n  d e t e r m i n e s  t h e  f i r e  n u m b e r  a n d  m u s t  b e  0 r  1 , 2 r o r  3 .  T h es e c o n d  i n t e g e r e x p r e s s i o n  d e t e r m i n e s  t h e  s e c t o r  n u m b e r ,  a n d  L h e  t h i r di n t e g e r e x p r e s s i o n  t . h e  b y t e  p o s i t i o n  i n  t h e  s e c t o r .  s e e  c h a p t e r  6 .

POKE
$ p e :  B A S I C  c o m m a n d

F o r r n a t :  P O K E  i n t e g e r e x p r e s s i o n r i n t e g e r e x p r e s s i o n

POINT;--r y p e :
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Descr ip t ion :  S tores  the  number  spec i f ied  by  the  second in tegerexpress ion
in to  the  memory  loca t ion  spec i f ied  by  the  f i rs t  in tegerexpress ion .  Note
tha t  s ince  a  memory  by te  has  a  max imum va lue  o f  255 and a  min imun va lue  o f
0 ,  the  second in tegerexpress ion  shou ld  remain  w i th in  these l im i ts .  You
shou ld  rea l i ze  tha t  the  POKE command can cause the  sys tem to  c rash .  I f  you
POKE a  loca t ion  used by  BASIC,  we i rd  and bad th ings  w i l l  p robuUf iE-app" r .

E x a m p l e :

100 POKE 40960Z,3Z causes 3 to  be s tored in  memory locat ion 40960.

POKEW
me: BASIC command

F o r m a t :  P O K E W  i n t e g e r e x p r e s s i o n r i n t e g e r e x p r e s s i o n

t l r o  b y t e  w o r d  s p e c i f i e d  b y  t h e  s e c o n d
m e m o r y  l o c a t i o n s  s p e c i f i e d  b y  t h e  f i r s t

100 POKEW 409602,5157.  s tores 515 in  two memory locat ions.  515 equals  2L imes  256  p lus  3 .  3  i s  s ro red  i n  40960  and .2  i n  4Og6 t .

POPST
Erpe:  BASIC comnand

Format :  POPST(var iab lename)

D e s c r i p t i o n :  R e m o v e s  a n  i n t e g e r ,  r e a l  n u m b e r ,  o r  s t r i n g  f r o m  t h e  s t a c k  a n ds t o r e s  i t  i n  t h e  v a r i a b l e .  S e e  L O A D S T .

POS
Type:  BASIC command

D e s c r i p t i o n :  S t o r e s  L h e
i n t e g e r e x p r e s s i o n  i n t o  t h e
i n t e g e r e x p r e s s i o n .  S e e  P E E K W .

E x a m p l e :

D e s c r i p t i o n :  U s e d  w i t h
p l a y e r - m i s s i 1 e .  T h e
p l a y e r - m i s s i l e  a c c o r d i n g

PDISPLAY and PCONTROL ro  au tomat ica l l y  move a
f i r s t  i n t e g e r e x p r e s s i o n  d e t e r m i n e s  t h e

t o  t h e  f o l l o w i n g  c h a r t .

F o r m a t :  P O S  i n t e g e r e x p r e s s i o n r i n t , e g e r e x p r e s s i o n

D e s c r i p t i o n :  M o s t  u s e f u l  f o r  t . e x t  m o d e s .  p o s i t i _ o n s  c u r s o r  t ot o  t h e  f i r s t  i n t e g e r e x p r e s s i o n  a n d  t h e  l i n e  e q u a l  t oi n t e g e r e x p r e s s i o n .  A  s u b s e q u e n t  p R r N T  w i l l  s t a r t  p r i n t i n g
c u r s o r  p o s i t i o n .

PRATE
T y p e :  B A S I C  c o m m a n d

F o r m a t :  P R A T E  i n t e g e r e x p r r i n t e g e r e x p r r i n t . e g e r e x p r r i n t . e g e r e x p r

co lumn equa l
t h e  s e c o n d
at the ner{r
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Value  o f  f i r s t
In tegerexpress ion Player-miss i le

p  1 a y  e r
t f

t f

t f

m i s s i l e
l l

t l

il

T h e  s e c o n d  i n t e g e r e x p r e s s i o n  d e t e r m i n e s  t h e  h o r i z o n t a l  s p e e d  o f  t h e
p l a y e r - m i s s i l e .  A  n e g a t i v e  n u m b e r  m o v e s  t h e  o b j e c t  t o  t h e  l e f t  a n d  a
pos i t i ve  number  to  the  r igh t .  The th i rd  in tegerexpress ion  de termines  the
v e r t i c a l  s p e e d .  A  n e g a t i v e  n u m b e r  n o v e s  t h e  o b j e c t  u p  a n d  a  p o s i t i v e
number  moves i t  down.  The max imum speed j , s "  32767 I  however ,  speeds o f
a r o u n d  2 5 6  a r e  m o r e  r e a s o n a b l e .  D u e  t o  w r a p  a r o u n d ,  v e r y  h i g h  s p e e d s  c a u s e
w e i r d  e f f e c t s .  T h e  f o u r t h  i n t e g e r e x p r e s s i o n  d e t e r m i n e s  t h e  l e n g t h  o f  t i m e
a  g i v e n  f i g u r e  i s  d i s p l a y e d  i n  s i x t i e t h s  o f  a  s e c o n d .

E x a m p l e :

1 0 0  P R A T E  2 % , 2 5 6 7 " , 5 L 2 2 , 4 %  s e t s  p l a y e r  2  m o t i o n  t o  t h e  r i g h t  a n d  d o w n .
Each f igure  w i l l  remain  on  the  screen fo r  4 /6O second.  You can s ta r t  o r
s top  p layer  o r  miss i le  mot ion  w i th  PRATE or  w i th  PCONTROL.  See Chapter  14
f o r  m o r e  i n f o r m a t i o n .

PRINT
t y p e :  B A S I C  c o m m a n d

F o r m a t :  P R I N T  e x p r e s s i o n r . . . r e x p r e s s i o n

Note  tha t  the  commas can be  rep laced by  semico lons

D e s c r i p t i o n :  E a c h  o f  t h e  e x p r e s s i o n s  i s  e v a l u a t e d  a n d  t h e  r e s u l t  i s
o u t p u t  t o  t h e  d i s p l a y  s c r e e n .  I f  a  c o m m a  s e p a r a t e s  t w o  e x p r e s s i o n s ,  t h e
s e c o n d  e x p r e s s i o n  w i l l  b e  s h o w n  i n  t h e  n e x t  p r i n t  z o n e .  T h e  f i r s t  p r i n t
z o n e  s t a r t s  a L  t h e  l e f t  m a r g i n  ( u s u a l l y  p r i n t  p o s i t i o n  0 , 1 ,  o r  2 ) .  T h e
s e c o n d  p r i n t  z o n e  s t a r t s  a t  p o s i L i o n  8 ,  t h e  t h i r d  a t  1 6 ,  e t c .  I f  a
semico lon  separa tes  two express ions ,  Lhe second w i l l  be  ou tpu t .  immedia te ly
f o l l o w i n g  t h e  f i r s t .  I f  t h e  l a s t  e x p r e s s i o n  i s  n o t  f o l l o w e d  b y  a  c o m m a  o r
s e m i c o l o n ,  a  c a r r i a g e  r e t u r n  w i l l  b e  o u t . p u t  a n d  t h e  n e x t  P R I N T  w i l l  s t a r t
o n  a  n e w  l i n e .  I f  t h e  l a s t  e x p r e s s i o n  i s  f o l l o w e d  b y  a  c o m m a  o r  s e m i c o l o n ,
t h e  n e x t  P R I N T  w i l l  b e  o n  t h e  s a m e  l i n e .

E x a m p l e s :

1OO PRINT I IABC' '
1 1 0  P R I N T  I ' Z Z ' I
1 2 0  E N D
RUN
ABC
Z Z

0
I
2
3
0
1
2
3

0
I
2
3
4
5
6
7
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i

IOO PRINT I IABCII

110 PRrNT "ZZ' f
120 END
RUI'I
ABC ZZ

lOO PRINT
I lO  PRINT
120 END
RUN
ABCZZ

t tABc t t ;
t tZZt l

100 FOR TZ=17 TO 5Z
110  PRINT t 'A "  ;TZ ;
120 NEXT TZ: PRINT: PRINT ' 'DONEII
RUN
A1A2A3A4A5
DONE

PRINT USING
Type:  BASIC conmand

Format :  PRrNT us rNc  s t r i ngexp ress ion rexp ress ion lo . . rexp ress ion

Descr ip t ion:  The fo l lowing exanples i l lust rate the use of  pRINT USING.
Examp les :  No te  tha t  t he  dec ima l  po in t s  a re  a l i gned  and  tha t  on l y  twonunbers are pr in ted af ter  the decimal  po int .  Note a lso that  the nurnbers
are rounded.  Each of  - the # s igns in  the s t r ingexpress ion reserves a spacefo r  a  d ig i t  o f  t he  number :

100 FOR TZ=IZ T0 3Z
110  READ A
T2O PRINT USING "###.##"  ,A130 NEXT TZ
140  DATA 5 .376 ,15 .1  , -L7 .3 r2
RUN

s.38
1 5 . 1 0

- 1 7 . 3 1

r f  t he  #  s igns  i -n  l he  s r r i ngexp ress ion  a re  p receded  by  $$ ,  a  s ing le  g  i sp laced immediate ly  before the number:

100 FOR TZ=I1( TO 4
1 1 0  R E A D  A
12O PRINT USINc "$$## .##" ,A
130 NEXT TZ
1 4 0  D A T A  I . 7 7 7  , 2 I . 7 7 2 , O . 7 6 , 3 1 0 , 1
RUN

$ 1 . 7 8
$ 2 r . 7 7

$ . 7 6
$ 3 1 0 . 1 0
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I f  the # s igns in  the s t r ingexpress ion are preceded by ** ,
spaces  i n  the  number  a re  f i l l ed  w i th  * r s :

100 FOR T7"=I7. TO 47"
1 IO  READ A
L2O PRINT USING ' ' * *##  .## " ,A
130 NEXT TZ
1 4 0  D A T A  I . 7 7 7  , 2 I . 7 7 2 , 3 1 0 . 1  , 1 \ 0 7  . 6 6 6
RUN
* * * 1 . 7 8
* * 2 r . 7 7
* 3 1 0 . 1 0
LroT .67

I f  t he  #  s igns  i n  t he  s t r i ngexp ress ion  a re  p receded  by  * *$ ,  a
immediate ly  before the number and any leading spaces are f i l1ed

100 FOR TZ= L7" TO 4Z
110  READ A
T2O PRINT USING ' ' * *$#  .## "  ,A
130 NEXT TZ
140  DATA r  . 777  ,2 I  . 772  , .O76 ,310 .1
RUN
**.$ I  .79
* $ 2 I . 7 7
x * x g . 0 g
$ 3 1 0 . 1 0

- 1 . 7 8
+ 2 I . 7 7

- . 0 8

any lead ing

$ is  p laced
w i t h  * t s :

I f  a  minus  s ign  fo l lows the  las t  #  s ign  in  the  s t r ingexpress ion ,  a  t ra i l ing
m i n u s  s i g n  i s  p r i n t e d  f o r  n e g a t i v e  n u m b e r s . '  I f  a  p l u s  s i g n  f o l l o w s  t h e
l a s t  #  s i g n  i n  t h e  s t r i n g e x p r e s s i o n ,  a  t r a i l i n g  p l u s  o r  m i n u s  s i g n  i s
p r i n L e d ,  d e p e n d i n g  o n  t h e  s i g n  o f  t h e  n u m b e r .  I f  a  p l u s  s i g n  p r e c e d e s  t h e
f i r s t  #  s i g n  i n  t h e  s t r i n g e x p r e s s i o n ,  a  p l u s  o r  m i n u s  s i g n  p r e c e d e s  t h e
n u m b e r  w h e n  i t  i s  p r i n t e d .  N o t e  t h a t  y o u  c a n n o t  u s e  t h e  l a s t  o p t i o n  i f  y o u
a r e  u s i n g  * t s  o r  $ | s :

100 FOR T%=t% TO 3Z
10 READ A
2A PRINT USING "* *#  .##-  $$#.##+ +### .##" ,A ,A,A
30 NEXT TZ

1 4 0  D A T A  - I  . 7 7 7  , 2 I  . 7 7 2 , - . O 7 6
RUN
* * 1 . 7 8 -  $ 1 . 7 8 -* 2 1 . 7 7  $ 2 L . 7 7 +
*** .08_ $ .09_

P R I N T  U S I N G  c a n  a l s o  w o r k  w i t h  s t r i n g s .  I f  t h e  s t r i n g e x p r e s s i o n  e q u a l s  ! ,
t h e  f i r s t  c h a r a c t e r  o f  t h e  s t r i n g  i s  p r i n L e d :

1 0 0  P R I N T  U S I N G  r f  I  r t , r t A B C f '
RUN
A

I f  t h e  s t r i n g e x p r e s s i o n  i s  a  b a c k s l a s h  f o l l o w e d  b y  a  b a c k s l a s h ,  t w o  o r  m o r e
c h a r a c t e r s  f  r o m  t h e  s t r i n g  a r e  p r i n t e d .  T h e  n u m b e r  p r i n t e d  e q u a l s  t r 4 r o
p l u s  t h e  n u m b e r  o f  s p a c e s  b e t w e e n  t h e  b a c k s l a s h e s .  I f  t h e  " t t i . r g  i s
s h o r t e r  t h a n  t h e  n u m b e r  o f  c h a r a c t e r s  t o  b e  p r i n t e d ,  s p a c e s  w i l l  b e  a a d e d
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to  the  end o f  the  s t r ing  un t i l  i t  equa ls  the  number  o f  charac ters  to  be
pr in ted .  I f  the  s t r ing  is  longer  than the  number  o f  charac ters  to  be
p r i n t e d ,  t h e  l e f t  m o s t  c h a r a c t e r s  o f  t h e  s t r i n g  w i l l  b e  p r i n t e d :

100 FOR TZ=1% TO 4Z
1 1 0  R E A D  A $
T2O PRINT USING I I \  \ ' "A$
130 NEXT TZ
140 DATA A,ABC,ABCDE,ABCDEF
RUN
A
ABC
ABCD
ABCD

The  s t r i ngexp ress ion  can  have  seve ra l  d i f f e ren t  p r i n t  f o rma ts .  No te  tha t
spaces  i n  the  s t r i ngexp ress ion  co r respond  to  spacLs  i n  the  ou tpu t :

100 FOR T7"=17" TO 2Z
1 1 0  R E A D  A , A $ , 8
72O PRINT USING "# ,#  I ,  ## " ,A ,A$ ,8
130 NEXT TZ
140  DATA 5 ,ABC,9 .6 ,2 .L2 ,22 ,_2
RUN
5 . 0  A  9
2 . 7  Z  - 2

I f  you have more express ions than fornats  in  the s t r ingexpress ion,  thep rog ram w i l l  r e tu rn  to  the  s ta r t  o f  t he  s t r i ngexp ress ion :

1 0 0  A = 2  : A g = r f 6 g 6 t t :  B = 4
1 1 0  P R I N T  U S I N G  ' ' #  \
RUN
2 A B C 4 Z  2 A B C

S p e c i a l  n o t e :  Y o u  m u s t .  a p p e n d  p U S I N G . A p p  i n
wh ich  uses  PRINT USING.  Otherw ise  you w i l l  ge t

:  B$= t r2 t r
\ t t  ,A rA$ ,B rB$ ,A rA$

order  to  compi le  a  p rogram
a  m i s s i n g  l i n e  e r r o r .

PSETCOLOR
G: TIlSrC command

F o r r n a t :  P S E T C O L O R  i n t e g e r e x p r e s s r i n t e g e r e x p r e s s r i n t e g e r e x p r e s s

D e s c r i p t i o n :  S e t s  t h e  c o l o r  a n d  b r i g h t n e s s  f o r  a  p l a y e r  a n d  i t sassoc ia ted  miss i le .  The f i rs t  in tegerexp iess ion  equa ls  the  f iayer  nunbera n d  m u s t  b e  0 ,  I r  2 ,  o r  3 .  T h e  s e c o n d : - n t e g e r e x p r e s s i o n  s e t s  t h e  c o l o r ,  a n dt h e  t h i r d  i n t e g e r e x p r e s s i o n  s e t . s  t h e  b r i g h t n e s s .  C h a p t e r  1 3  d e s c r i b e s  t h er e l a t i o n s h i p  b e t w e e n  t h e s e  n u m b e r s  a n d  t h e  c o l o r s  p r o d u c e d .  N o t e  t h a td u r i n g  t h e  l o a d  o f  t h e  B A S I C ,  a l l  p l a y e r s  h a v e  t h e i r  c o l o r s  s e t  t o  b l a c k ,  s oy o u  m u s t  a l w a y s  i s s u e  a  P S E T C O L O R  c o m m a n d  b e f o r e  u s i n g  p l a y e r s  o rm i s s i l e s .  S e e  S E T C O L O R .
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PSIZE
Type:  BASIC command

F o r m a t :  P S I Z E  i n t e g e r e x p r e s s i o n r i n t e g e r e x p r e s s i o n

second in tegerexpress ion  se ts  the  p layer -miss i le  s ize .
1  i s  two t imes normal ,  and 3  is  four  t imes normal .  The

s h o w s  h o w  t h e  f i r s t  i n t e g e r e x p r e s s i o n  s e t s  t h e

r;
i"

D e s c r i p t i o n :  T h e
0  i s  n o r m a l  s i z e ,
f o 1 1 o r + i n g  c h a r t
p l a y e r - m i s s i l e .

Va lue  o f  f i r s t
I n t e g e r e x p r e s s i o n

0
I
2
3
4
5
6
7

Examp le :  PS IZE  27 , ,32

PUT
fyp . :  BASIC  command

Player-miss i le

p l a y e r  0
t t l
, r 2
t t 3

m i s s i l e  0
t t 1
, t 2
t t 3 r

seLs  p layer  2  to  four  t imes normal  s ize .

Format :  PUT in tegerexpress ionrvar iab lename

D e s c r i p t i o n :  P l a c e s  d a t a  i n t o  a  f i l e .  T h e  i n t e g e r e x p r e s s i o n  e q u a l s  t h e
f i l e n u m b e r  a n d  m u s t  b e  0 ,  I r  2 ,  o r  3 .  T h e  v a r i a b l e  c a n  b e  i n t e g e r ,  r e a l  o r
s t r i n g .  T h e  m a x i m u m  l e n g t h  o f  a  s t r i n g  i s  2 s 5  b y t e s .  S e e  G E T .  T h e
f o l l o w i n g  p r o g r a m  p u t s  a  s L r i n g ,  a n  i n t e g e r ,  a n d  t h e n  t r * o  r e a l  n u m b e r s  i n t o
a  f i l e  c a l l e d  r r D A T A . F r L " .  S e e  C h a p t e r  6  f o r  a n  a l t e r n a t e  f o r m  o f  p u T .

E x a m p l e :

1 0 0  0 P E N  " O u , O Z , ' | D A T A . F r L "
110 PUT 0Z,A$:  PUT O7" ,NZ:  PUT OZ,B:  pUT OZ,C
1 2 0  C L O S E  O Z
1 3 0  E N D

RAD
T y p e :  B A S I C  c o m n a n d

F o r m a t :  R A D

D e s c r i p t i o n :  C a u s e s  B A S I C  t o  a s s u m e  r a d i a n s  f o r  a l l  t r i g  f u n c t i o n s .

READ
Tffi: BASIC command
F o r m a t :  R E A D  v a r i a b 1 e , . . . , v a r i a b 1 e

D e s c r i p t i o n :  G e t s  d a t a  f r o m - D A T A  s t a t e m e n t s  a n d  a s s i g n s  t h e s e  v a l u e s  t ot h e  v a r i a b l e s .  S e e  D A T A  a n d  R E S T 0 R E .
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Examp le :

100  READ A ,A$
110  READ B$  ,Az ,C$
120  PRrNT A ,A$
130  PRrNT B$ ,AZ ,C$
140 DATA 5,ABC,&2
r5o DATA 4,ZZ
RUN
5 ABC
& 2 4 2 2

REM
T y p e :  B A S I C  c o m n a n d

Format :  REM comments

D e s c r i p t i o n :  P r o v i d e s  a  r d a y  t o  p u t  c o m m e n t s  a n d  i n f o r m a t i o n  i n t o  a
p r o g r a m .  l ^ l h e n  A d v a n  B A S I C  e n c o u n t e r s  a  R E M ,  i t  g o e s  o n  t o  t h e  n e x t
s ta tement .  Un l ike  ATARI  BASIC,  Advan REM s ta tements  have no  e f fec t  on
p r o g r a m  e x e c u t i o n  s p e e d .

REPEAT UNTIL
T y p e :  B A S I C  c o m m a n d

F o r m a t :  R E P E A T

U N T I L  c o n d i r i o n
D e s c r i p t i o n :  P r o v i d e s  a  w a y  o f  l o o p i n g  t h r o u g h  a  s e q u e n c e  o f  s t a t e m e n L s .
The fo l low ing  program executes  the  s ta tements  be tween REPEAT and UNTIL
a n d  t h e n  t e s t s  t h e  c o n d i t i o n .  I f  t r u e ,  t h e  p r o g r a m  c o n t i n u e s  w i t h  t h e
s t a L e m e n L  i m m e d i a t e l y  f o l l o w i n g  U N T I L .  I f  f a l s e ,  i t  g o e s  b a c k  t o  t h e
R E P E A T  a n d  a g a i n  e x e c u t e s  t h e  s t a t e m e n t s  b e t w e e n  R E P E A T  a n d  U N T I L .
FOR/NEXT is  a  more  use fu l  loop ing  too l  i f  you  know how many t imes a  loop
m u s t  b e  e x e c u t e d ;  o t h e n r i s e  R E P E A T  U N T I L  a n d  h I H I L E  W E N D  a r e  p r o b a b l y
b e t t e r .

E x a m p l e :

1OO REPEAT
1 1 0  R E A D  A
LzO S=S+A
130 UNTIL A=0
140  PRINT S
150 DATA L ,2  ,3  ,O
1 6 0  E N D
RUN
6
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RESTORE
TypilgaSrC command

Format :  RESTORE

Descr ip t ion:  As the program executes READ
through the dat .a  in  the DATA statements.
re tu rn  to  the  s ta r t  o f  t he  da ta .  The  nex t
f rom the s tar t  o f  the f i rs t  DATA statement .

Examp le :

100 READ A%,B.7": PRINT AZ,BZ
110 READ CZ,D7":  PRINT C7",D%
120 RESTORE
130 READ 87",F%: PRINT EZ,F7"
140  DATA |  , 2 ,3 ,4 ,5 ,6
RUN
7 2
3 4
7 2

RETURN
T!"" t  BASIC command

Format :  RETURN

D e s c r i p t i o n :  U s e d  w i t h  G O S U B .
s t a t e m e n t ,  c o n t r o l  t r a n s f e r s  L o
executed GOSUB. See GOSUB.

RIGHT

D e s c r i p t i o n :  R e t u r n s  a  s t r i n g
s t r i n g e x p r e s s i o n  s t a r t i n g  a t  t h e
i n t e g e r e x p r e s s i o n .

E x a m p l e :

100 A$=| 'ABCDEFTI
r  10  PRrNT RIGHT(A$,42)
RUN
DEF

RND
f y p . :  r e a l  f  u n c t . i o n

F o r m a t :  R N D ( r e a l e x p r e s s i o n )

comnands,  i t  moves  sequent ia l l y
RESTORE causes  the  program to
READ s ta tement  reads  the  da ta
See READ and DATA.

I ' lhen the program executes a RETURN
the  s ta temen t  r i gh t  a f te r  t he  l as t

T y p e :  s t r i n g  f u n c t i o n

Format  :  R IGHT (  s  t r ingexpr  es  s ion  , in teger  express ion  )

e q u a l  t o  t h e  r i g h t
loca t ion  equa l  to  the

p a r t  o f  t h e
va lue  o f  the
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D e s c r i p t i o n :  R e t u r n s  a  r a n d o m  n u n b e r  l e s s  t h a n  t h e  v a l u e  o f
rea lexpress ion  and grea ter  than zero .  Note  tha t  RNDZ is  much fas te r  than
RND,  a l though no t  as  random.  See RNDZ.

Example :  100 PRINT RND(8)

RND%
ff i :  in teger  func t ion

F o r m a t :  R N D Z ( i n t e g e r e x p r e s s i o n )

D e s c r i p t i o n :  R e t u r n s  a  r a n d o n  i n t e g e r  l e s s  t h a n  o r  e q u a l  t o  t h e
in tegerexpress ion  and grea ter  than or  equa l  Lo  one.  The in tegerexpress ion
must  be  less  than or  equa l  to  255.  See RND.

E x a m p l e :

100 PRrNT RNDZ(62)

RTIME
6p. :  BASIC command

F o r m a t :  R T I M E

Descr ip t ion :  Sets  to  zero  the  c lock  used by  the  T IME and WAIT commands.
See T IME and WAIT.

SCONTROL
Type:  BASIC command

Format :  SCONTROL in tegerexpr r in tegerexpr r in tegerexpr r in tegerexpr

Descr ip t ion :  The ASOUND command spec i f ies  the  parameters  fo r  the  vo ice ,
b u t  d o e s  n o t  a c t u a l l y  s t a r t  t h e  s o u n d .  S C O N T R O L  s t a r t s  a n d  s t o p s  a l l  s o u n d
c h a n n e l s ,  a l l o w i n g  s e v e r a l  v o i c e s  t o  b e  s y n c h r o n i z e d .  T h e  f i r s t
i n t e g e r e x p r e s s i o n  c o n t r o l s  v o i c e  0 ,  t h e  s e c o n d  i n t e g e r e x p r e s s i o n  c o n t r o l s
v o i c€ 1 ,  t h e  t h i r d  c o n t r o l s  2 ,  a n d  t h e  f o u r t h  c o n t r o l s  3 .  I f  t h e
i n t e g e r e x p r e s s i o n  i s  l ,  t h e  v o i c e  i s  s t a r t e d  o r  c o n t i n u e d .  I f  i t  i s  0 ,  t h e
v o i c e  i s  s t o p p e d  o r  n o t  s t a r t e d .

SETARRAY
me: TiSrC command

Format :  SETARRAY var iab lename,express ion

D e s c r i p t i o n :  S e t s  e a c h  e l e m e n t  o f  t h e  a r r a y  e q u a l  t o  t h e  v a l u e  o f  t h e
express ion .  The var iab lename must  be  the  name o f  a  rea l  o r  inLeger  one
d i m e n s i o n a l  a r r a y .  I f  r e a l ,  t h e  e x p r e s s i o n  m u s t  b e  r e a l ;  i f  i n t e g e r ,  t h e
e x p r e s s i o n  m u s t  b e  i n t e g e r .

Examp le :

SETARRAY A7",07" sets

SETCOLOR
TypJ:  BASIC command

al l  e lements  o f  A7"  to  O%.
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Format  :  SETCOLOR in tegerexpress  r in tegerexpress  r in tegerexpress

Descr ip t ion :  The f i rs t  in tegerexpress ion  spec i f ies  the  co lo r  reg is te r
( m u s t  b e  0 ,  L r 2 r 3 r o r  4 ) .  T h e  s e c o n d  i n t e g e r e x p r e s s i o n  s e t s  t h e  c o l o r  a n d
the  th i rd  in tegerexpress ion  se ts  the  br igh tness .  Chapter  13  descr ibes  the
re la t ionsh ip  be tween these numbers  and the  co lo rs  p roduced.  Note  tha t  the
p a r t i c u l a r  c o l o r  r e g i s t e r  u s e d  d e p e n d s  u p o n  t h e  g r a p h i c s  m o d e .  S e e
Chapter  13  fo r  a  nore  conp le te  descr ip t ion .

SETINT@
Type:  BASIC command

Fornat :  SETINT@ in tegerexpr r in tegerexpr r in tegerexpr r in tegerexpr

Descr ip t ion :  h lo rks  w iLh  ATARI 's  d isp lay  l i s t  in te r rup t  capab i l i t y .  The
f i rs t  in tegerexpress ion  is  an  ident i f y ing  nunt ie r  (0  to  7 ) ,  wh ich  re fe rs  to
a  g iven in te r rup t .  The second in tegerexpress i .on  g ives  the  d isp lay  l i s t
l inenurnber  where  the  in te r rupL occurs .  Note  tha t  the  f i rs t  th ree  d isp lay
l i s t  l i n e s  ( 0 , 1 ,  a n d  2 )  a r e  b l a n k s ,  s o  t h a t  l i n e  3  i s  t h e  t o p  d i s p l a y  l i n e .
A l s o ,  t h e  c h a n g e s  p r o d u c e d  b y  t h e  i n t e r r u p t  t a k e  e f f e c t  a t  t h e  s t a r t  o f
t h e  n e x t  s c r e e n  l i n e ;  t h a t  i s ,  c h a n g e s  a r e  n o t  n a d e  i n  t h e  m i d d l e  o f  a  l i n e .
The th i rd  in tegerexpress ion  g ives  the  memory  loca t ion  to  be  changed,  and
t h e  f o u r t h  i n t e g e r e x p r e s s i o n  g i v e s  t h e  n e w  v a l u e .  T o  r e m o v e  a n  i n t . e r r u p t ,
g ive  the  SETINT@ command w i th  the  las t  th ree  in tegerexpress ions  equa l  to
07" .  Before  us ing  SETINT@, Iou  musL append DLISTINT.APP.  See CINT@ and
C h a p t e r  1 5 .

S I N
T y p e :  r e a l  f u n c t i o n

F o r m a t :  S I N ( r e a l e x p r e s s i o n )

D e s c r i p t . i o n :  R e t u r n s  t h e  s i n e  o f  t h e  v a l u e  o f  t h e  r e a l e x p r e s s i o n .  R a d i a n s
a r e  a s s u m e d ,  u n l e s s  t h e  D E G  c o m m a n d  w a s  e x e c u t e d .

SGN
T V p " :  r e a l  f u n c t i o n

F o r m a t :  S G N ( r e a l e x p r e s s i o n )

D e s c r i p t i o n :  R e t u r n s  1  i f  t h e  r e a l e x p r e s s i o n  i s  g r e a t e r  t h a n  0 ,  r e t u r n s  0
i f  i t  e q u a l s  z e r o ,  a n d  - 1  i f  l e s s  t h a n  0 .

SOUND
TypJ BASIC command

F o r m a t :  s O u N D  i n t e g e r e x p r , i n t e g e r e x p r r i n t e g e r e x p r r i n t e g e r e x p r

D e s c r i p t i o n :  S e t s  t h e  s o u n d  f o r  o n e  o f  t h e  f o u r  A T A R I  s o u n d  c h a n n e l s .  T h e
sound cont inues  un t i l  an  END command or  another  SOUND is  executed  fo r  tha t
c h a n n e l .  T h e  f i r s t  i n t e g e r e x p r e s s i o n  s e t s  t h e  c h a n n e l  a n d  m u s t  b e  0 ,  L r 2 ,
o r  3 .  T h e  s e c o n d  i n t e g e r e x p r e s s i o n  d e t e r m i n e s  L h e  f r e q u e n c y  ( s e e ' t a ' b l e
b e l o w ) .  T h e  t h i r d  i n t e g e r e x p r e s s i o n  ( 0  t o  1 4 )  m u s t  b e  e v e n  

- a n d  
c o n t r o l s
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d is to r t ion .  10  g ives  a  pure  tone.  The four th  in tegerexpress ion  se ts  the
vo lume and must  be  less  than 16  and grea ter  than or  equa l  to  0 ,

I n t e g e r e x p r e s s i o n  F r e q u e n c y I n t e g e r e x p r e s s i o n  F r e q u e n c y

2 9
3 r
3 3
3 5
3 7
4 0
4 2
4 5
4 7
5 0
5 3
5 7
6 0
6 4
6 8
7 2
7 6
8 1
8 5

h i g h  C
B
A#
A
G#
G
F#
F
E
D#
D
c#
c
B
A #
A
G#
G
F#

9 1
9 6
t02
1 0 8
L T 4
T2L
L28
1 3 6
L44
1 5 3
162
r73
t82
1 9 3
204
2r7
230
243

F
E
D#
D
c#

m i d d l e  C
B
A#
A
G #
G
F#
F
E
D#
D
c#
c

!s
T y p e :  r e a l  f u n c t i o n

F o r m a t  :  S Q R ( r e a l e x p r e s s i o n )

D e s c r i p t i o n :  R e t u r n s  t h e  s q u a r e  r o o t  o f  t h e  v a l u e  o f  t h e  r e a l e x p r e s s i o n .

STICK
mt  in teger  func t ion

Format  :  STICK (  i l tegerexpress ion  )

D e s c r i p t i o n :  R e t u r n s  a n  i n t e g e r  w h o s e  v a l u e  d e p e n d s  u p o n  t h e  j o y s t i c k
pos i t ion  accord ing  to  the  fo l low ing  char t :

Func t ion  va lue  Joys t ick  pos i t ion

1 5  c e n t e r
7  r i g h r
6  f o r w a r d  r i g h t

1 4  f o r w a r d
1 0  f o r w a r d  l e f t
I  I  l e f t

9  b a c k  l e f t
1  3  b a c k

5  b a c k  r i g h t

H i n t :  I f  y o u  t a k e  S T I C K ( T Z )  a n d  3 % ,  y o u  c a n  t e l l  w h e t h e r  t h e  s t i c k  i s
f o r w a r d  o r  b a c k :  3  n e a n s  n e i t h e r r  l  m e a n s  b a c k ,  a n d  2  m e a n s  f o r w a r d .  I f
you  take  STICK(TZ)  and I27" ,  you  can te1 l  whether  the  s t i ck  i s  le f t  o r
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r ight  ' .  L2 means nei ther  ,  8  neans le f t  ,  and 4 neans r ight .  The va lue of  the
in tege rexp ress ion  de te rm ines  the  j oys t i ck ,  and  nus t  be  0 ,  1 r  2 ,  o r  3 .

Example:  PRINT STICK(02)

I f  j oys t i ck  0  i s  sh i f t ed  r i gh t ,  t he  l i ne  p r i n rs  7 .

STRIG
Epe:  BASIC f  unct ion

Forma t ,  :  STRIG (  in tegerexpress ion )

Descr ip t ion:  Checks Lhe f i re  but ton of  the joyst ick g iven by the va lue of
the  i n tege rexp ress ion .  I f  t he  bu t ton  i s  p ressed ,  STRIG re tu rns  ze ro i
o the rw ise  i t  r e tu rns  1 .

STRING
T y p e :  s t r i n g  f u n c t i o n

Forna t  :  STRING (  in tegerexpr  ess ion  , in tegerexpress ion  )

D e s c r i p t i o n :  C r e a t e s  a  s t r i n g  w h o s e  b y t e s  e q u a l  t h e  v a l u e  o f  t h e  s e c o n d
in tegerexpress ion .  The length  o f  the  s t r ing  equa ls  the  va lue  o f  the  f i rs t
i n t e g e r e x p r e s s i o n .

E x a m p l e :

1 0 0  P R r N T  S T R T N G ( 5 Z , A S C (  " A " )  )
RUN
AAAAA

STR$
Tff i :  real  funct ion

F o r m a t :  S T R $ ( r e a l e x p r e s s i o n )

D e s c r i p t i o n :  C o n v e r t s  t h e  n u m b e r  g i v e n  b y  t h e  r e a l e x p r e s s i o n  i n t o  a
s t r i n g .  F o r  e x a m p l e ,  i f  t h e  r e a l e x p r e s s i o n  e q u a l s  I . 2 ,  S T R $  r e t u r n s  a
s t r i n g  w h o s e  f i r s t  b y t e  i s  4 9  ( A S C I I  c o d e  f o r  1 ) ,  s e c o n d  b y r e  i s  4 6  ( A S C I I
c o d e  f o r  d e c i m a l  p o i n t ) ,  a n d  r h i r d  b y t e  i s  5 0  ( A S C I I  c o d e  f o r  2 ) .

SUB SUBEND
T y p e :  B A S I C  c o m m a n d

F o r m a t :  S U B  s u b r o u t i n e n a m e
S U B  s u b r o u t i n e n a m e ( v a r i a b l e n a r n€1  .  .  .  r v a r i a b l e n a m e )

D e s c r i p t i o n :  U s e d  t o  d e f i n e  a  n a m e d  s u b r o u t i n e .  T h e  s u b r o u t i n e  m a y
extend over  more  than one l ine  and must  end in  a  SUBEND command.  Note  tha t
the  SUB command must  be  the  f i rs t  s ta tement  on  a  l ine .  Named subrout ines
make programs eas ie r  to  unders tand;  tha t  i s ,  F IGURETAX@ is  more  mean j -ng fu l
than GoSUB 2000.  The subrout ine  i -s  ca l led  when i t s  name is  used
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TAB
Type

The subrout inenane fo l low ing  SUB nus t  end in  0 ,  te l l ing  the  compi le r  tha t
i t  s tands  fo r  a  named subrout ine ;  The var iab les  in  paren theses  are  ca l led
d u m m y  v a r i a b l e s  a n d  n o  m o r e  t h a n  f o u r  a r e  p o s s i b l e .  T h e y  c a n  b e
i n t e g e r r r e a l ,  o r  s t r i n g .  S e e  C h a p t e r  8  f o r  m o r e  i n f o r m a t i o n .

: BASIC command

Format :  TAB( in tegerexpress ion)

Descr ip t ion :  Used w i th  PRINT and LPRINT to  tab  to  the  pr in t  pos i t ion
spec i f ied  by  the  in tegerexpress ion .  I f  you  fo l low a  tab  w i th  a  commarwhat
is  p r in ted  nex t  w i l l  no t  be  a t  the  tab  pos i t ion ,  bu t  a t  the  s ta r t  o f  the
nex t  p r in t  zone.  You must  use  a  semico lon  a f te r  a  tab  i f  you  want  the  nex t
p r i n t e d  i t e m  t o  s t a r t  a t  t h e  t a b  p o s i t i o n .  I f  y o u  t r y  t o  t a b  t o  a  p o s i L i o n
to  the  le f t  o f  the  cur ren t  p r in t  pos i t ion ,  the  tab  w i l l  be  ignored.  Note
tha t  the  le f tmost  p r in t  pos i t ion  is  zero ,  and the  one jus t  to  the  r igh t  o f
i t  i s  1 .  I n  t h e  e x a m p l e ,  t h e  l e f t  s c r e e n  n a r g i n  i s  s e t  a t  2 ,  s o  t h e  t R t  i n
R U N  i s  a L  t a b  p o s i t i o n  2 .

E x a m p l e :

1 0 0  P R I N T  T A B ( 3 Z )  ;  " A "  ; T A B ( 6 2 )  ; ' r B f '
RUN

A B

TAN
T-yp" :  rea l  f  unc t ion

F o r m a t  :  T A N ( r e a l e x p r e s s i o n )

D e s c r i p t i o n :  R e t u r n s  t h e  t a n g e n t  o f  t h e  v a l u e  o f  t h e  r e a l e x p r e s s i o n .
Rad ians  are  assumed,  un less  the  DEG command was g iven.

E x a m p l e :

1 0 0  A = 1
1 1 0  P R r N T  T A N ( A )

TIME
t y - p e :  i n t e g e r  f  u n c t i o n

F o r m a t :  T I M E

D e s c r i p t i o n :  R e t u r n s  t h e  v a l u e  o f  t h e  t i m e r ,  w h i c h  c o u n t s  b y  o n e  f o r  e a c h
1 / 6 0  s e c o n d .  T h u s ,  i f  T I M E  r e t u r n s  1 2 0 ,  t h e n  I 2 O / 6 A  s e c o n d s  h a v e  p a s s e d
s ince  the  las t  rese t  o f  the  t imer .  The longes t  t ime wh ich  can be  rneasured
is  32767/60=546.1  seconds,  o r  about  9  rn inu tes .  See RTIME and WAIT.

TRAP
T y p . :  B A S I C  c o m m a n d

Format :  TRAP l inenumber
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Descr ip t ion :  Te l l s  the  sys tem wha l  to  do  in  case o f  an  er ro r .  Once TRAP
has been executed  r  an l  subsequent  e r ro r  causes  the  program to  go  to  the
l ine  spec i f ied  in  the  l inenumber  ins tead o f  re tu rn ing  to  BASIC.  Memory
loca t ion  L24O wi l l  have the  er ro r  number .  A f te r  se t t ing  a  TRAP,  i f  you
want  to  sw i tch  back  and have er ro rs  cause a  re tu rn  to  BASIC,  g ive  a  TRAP 0
c o n m a n d .  A p p e n d i x  C  l i s t s  t h e  e r r o r  n u m b e r s .

E x a m p l e :

1OO TRAP 2OO
110 oPEN urr, , lzr t tDATA"
120 TRAP O

:
200 PRINT t tnessaget t
210 rNPUT ' r i lTg
220 c0T0 110

I f  an  er ro r  occurs  in  t .he  open ing  o f  a  f i le ,  the  message on  l ine  200 w i l l  be
p r i n t e d .  T h e  m e s s a g e  s p e c i f i e s  c o r r e c t i v e  a c t i o n  a n d  t e l l s  t h e  u s e r  t o
press  RETURN.  Then the  program re turns  to  l ine  110 and aga in  t r ies  to  OPEN
t h e  f i l e .  F a i l u r e  w i l l  c a u s e  a n o t h e r  r e t u r n  t o  l i n e  2 O O .  S u c c e s s  w i l l
r e s e t  t h e  T R A P  s o  t h a t  s u b s e q u e n L  e r r o r s  w i l l  c a u s e  a  r e t u r n  t o  B A S I C .  Y o u
c a n  s e t  a n d  r e s e t  t h e  T R A P  a s  o f t e n  a s  d e s i r e d .

VAL
T y p e :  r e a l  f u n c t i o n

F o r m a t  :  V A L ( s t r i n g e x p r e s s i o n )

D e s c r i p t i o n :  I f  t h e  c h a r a c t e r s
number ,  VAL  re tu rns  th i s  number .  See

V AL7"
f ype :  i n tege r  f unc t i on

i n  t h e  s t r i n g e x p r e s s i o n  r e p r e s e n t
STR$ and V AL7".

F o r m a t :  V A L Z ( s t r i n g e x p r e s s i o n )

D e s c r i p t i o n :  I f  t h e  c h a r a c L e r s  i n  t h e  s t r i n g e x p r e s s i o n  r e p r e s e n t  a n
i n t e g e r , V A L T "  r e t u r n s  t h i s  i n t e g e r .  S e e  N U M $  a n d  V A L .

WAIT
T y p e :  B A S I C  c o m m a n d

F o r m a t :  W A I T ( i n t e g e r e x p r e s s i o n )

D e s c r i p t i o n :  C a u s e s  t h e  p r o g r a m  t o  p a u s e  f o r  a  n u m b e r  o f  s e c o n d s  e q u a l  t o
t h e  v a l u e  o f  t h e  i n t e g e r e x p r e s s i o n  d i v i d e d  b y  6 0 .  F o r  I ^ I A I T  t o  w o r k
p r o p e r l y ,  t h e  t i m e r  s o u l d  n o t  o v e r f l o w ;  t h a t  i s ,  a  r e s e l  t i m e r  s h o u l d  h a v e
b e e n  g i v e n  w i t h i n  t h e  l a s t . 9  m i n u t e s .  S e e  R T I M E  a n d  T I M E .
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WHILE hIEND
Typer BASIC connand

F o r m a t :  W H I T E  c o n d i t i o n

Wnf'lO

Descr ip t ion:  Prov ides a way of  looping through a sequence of  s tatenents.
The program tests  the condi t ion.  I f  i t  is  fa lse,  execut ion cont inues at
the  s ta tenen t  imrned ia te l y  f o l l ow ing  WEND.  I f  t r ue ,  i t  execu tes  the
statements between WHILE and WEND. WEND returns contro l  to  the top of  the
WHILE loop,  where the condi t ion is  again tested.  FOR/NEXT is  a more usefu l
looping too l  when you know how many t ines the loop must  be executed.  I f
you do not  know th is ,  WHILE/WEND and REPEAT/UNTIL are more usefu l .

Examp le :

1OO READ A
110 I^ IHILE A)=0
I2O S=S+A
130  READ A
I40  WEND
I50  PRINT S
1 6 0  D A T A  t , 2 , 3 , - l
RUN
6
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Appendix  A ASCII  Code for  ATARI

D e c  H e x  A S C I I D e c  H e x  A S C I I D e c  H e x  A S C I I

3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0
4 L
4 2
4 3
4 4
4 5
4 6
4 7
4 8
4 9
5 0
5 1
5 2
5 3
5 4
5 5
5 6
5 7
5 8
5 9
6 0
6 1
6 2
6 3

2 0
2 I
2 2
2 3
2 4
2 5
2 6
2 7
2 8
2 9
2 A
2 B
2 C
2D
2 E
2 F
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
3 A
3 B
3 C
3 D
3 E
3 F

6 4
6 5
6 6
6 7
6 8
6 9
7 0
7 l
7 2
7 3
7 4
7 5
7 6
7 7
7 8
7 9
8 0
8 1
8 2
8 3
8 4
8 5
8 6
8 7
8 8
8 9
9 0
9 I
9 2
9 3
9 4
9 5

4 0
4 T
4 2
4 3
4 4
4 5
4 6
4 7
4 8
4 9
4 A
4 B
4 C
4 D
4 E
4 F
5 0
5 1
5 2
5 3
5 4
5 5
5 6
5 7
5 8
5 9
5 A
5 B
5 C
5 D
5 E
5 F

s p a c e
!
t l

#
$z
&
t
(
)
s+

+
,_

/
0
1
2
3
4
5
6
7
8
9

@
A
B
c
D
E
F
G
H
I
J
K
L
M
N
0
Pa
R
S
T
U
V

9 6  6 0
9 7  6 1
9 8  6 2
9 9  6 3

1 0 0  6 4
r 0 1  6 5
r o 2  6 6
r 0 3  6 7
L O 4  6 8
1 0 s  6 9
106  6A
107  68
1 0 8  6 C
1 0 9  6 D
1 1 0  6 E
1 1 1  6 F
I I 2  7 0
1 1 3  7 r
r 1 4  7 2
1 1 5  7 3
1 1 6  7 4
L 1 7  7 5
1 1 8  7 6
1 1 9  7 7
r20  78
I 2 1  7 9
L 2 2  7 L
T23  78
L 2 4  7 C
L 2 5  7 D
t 2 6  7 E
T27  7F

a
b
c
d
e
t
g
h
i
j
k
1
m
n
o
p
q
r
s
t
u
v
w
x
v
z

c l e a r  s c r e e n
b a c k s  p a c e
t a b

t,l
x
Y
Z
I
\
l
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A p p e n d i x  B R e s e r v e d  I ' l o r d s

ABS
A B S Z
ADR
A S C
A S C B
ASCW
ASOUND
ATAN
C A S E
C H R $
cHRlr$
C I N T @
CLOSE
CODE
CODEL
COLL
COLOR
COS
DATA
DEF
DEG
D I M
D F I L L
DO
DRAl^lT0
E L S E
E N D
E N D I F
EOF
EXG
EXP
FAST
F I L L
F I N T
F I X
FOR
GET
GETKEY
G O S U B
GOTO
G R A P H I C S

HPOS
I F
INPUT
I N P U T L I N E
I N S E R T B
INSERTW
I N S T R
INTSTR I
I N T
LEFT
LEN
LET
L O A D S T
LOCATE
LOG
L P R I N T
LSCREEN
M A C H I N E
M I D
NEXT
NUM$
OFFDI  SPLAY
ON
O N D I  S P L A Y
OPEN
PCONTROL
P D I  S P L A Y
P E E K
PEEKW
PLOT
P O I N T
P O K E
POKEW
POPST
POS
P R A T E
P R  I N T
PSETCOLOR
P S  I Z E
P U S  I N G $
P U S I N G l  $

PUS INGZ
PUS ING 1 Z
P U S I N G 2 Z
P U S  I N G 3 Z
PUT
RAD
R E A D
REM
REPEAT
RESTORE
RETURN
R I G H T
R N D
R N D Z
R T I M E
SCONTROL
SETARRAY
SETCOLOR
SETINT@
S I N
S G N
SOUND
S Q R
STEP
S T I C K
S T R I G
S T R I N G
STR$
S U B
SUBEND
TAB
TAN
T I M E
T R A P
U N T I L
U S  I N G
V A L
V AL7"
W A I T
WEND
I.IHILE
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A p p e n d i x  C  E r r o r  M e s s a g e s

1 or  2 SYNTAX ERR Severa l  er rors  can cause th is  message.

3  MISSING L INE A re fe rence was made to  a  non-ex is ten t  l ine .

4  MISSING QUOTE Quotes  miss ing  f rom a  s t r ing  express ion .

5  ARGUMENT ERR Severa l  e r ro rs  can cause th is  message.  You might  have
forgo t ten  to  d imens ion  an  ar ray  or  used the  DIM s ta tement  a f te r  the  f i rs t
use  o f  an  ar ray .  The arguments  in  a  func t ion  or  naned subrout ine  nay
d i f fe r  f rom the  way the  func t ion  or  subrout ine  was de f ined.  Remember ,  in
u s e r - d e f i n e d  f u n c t i o n s  a n d  s u b r o u t i n e s ,  t h e  s y s t e m  w i l l  n o t  c o n v e r t
b e t w e e n  i n t e g e r s  a n d  r e a l  n u m b e r s .

6  UNDEF.FN'SUB'0R ARRAY You fo rgo t  to  de f ine  a  func t ion  or  subrout ine  or
to  d imens ion  an  ar ray .  Another  poss ib i l i t y  i s  a  spe l l ing  mis take .

7  REDEF.FN'SUB,0R ARRAY You de f ined a  func t ion  or  subrout ine  tw ice ,
d imens ioned an  ar ray  tw ice ,  o r  used an  ar ray  be fore  the  DIM s ta tenent .

1 l  MUST BE AT L INE START DATA,SUB,  and DEF s ta tements  nus t  be  f i rs t  in  a
l ine ;  the  s ta tement  IOO A7"=Z%:  DATA 5  g ives  th is  e r ro r .

72  MAX.NUMB.EXC.  Max imum number  o f  var iab les  (255)  o r  max imum number  o f
l i n e s  ( 9 7 5 )  e x c e e d e d .  I f  m a x i m u m  n u m b e r  o f  v a r i a b l e s  e x c e e d e d ,  I  s u g g e s t
you t ry  execut ing  CLEAN.COD to  remove unused var iab les ,  i f  any .

13  ARITHMETIC ERR.  Poss ib i l i t i es  inc lude you d iv ided by  zero ,  o r  t r ied  to
crea te  a  f loa t ing  po in t  number  la rger  than or  equa l  to  10^99 or  smal le r  o r
e q u a l  i n  a b s o l u t e  v a l u e  t o  1 0 ^ - 9 9 .

l : '

14 EXP.TOO COMPLEX There is a maximun level of
a r i t h m e t i c  e x p r e s s i o n s  a n d  a  l i m i t  t o  t h e  d e p t h  o f
e r r o r  i n  o n e  o r  b o t h  o f  t h e s e  a r e a s  c o u l d  c a u s e  t h i s

complex i ty  poss ib le  in
n e s t i n g  i n  l o o p s .  A n

m e s s a g e .

15  STACK ERR.  Poss ib i l i t i es  inc lude us ing  POPST wi thout  LOADST or  v ice
v e r s a ,  t h u s  e x c e e d i n g  t h e  s t a c k  l i m i t

16  OUT 0F DATA You have t r ied  t .o  read more  da ta  than is  p resent  in  the
p r o g r a m .

17 MEMORY EXCEEDED See Chapter  11 .

18  NUMBER OUT 0F RANGE The most  1 ike1y  cause is  tha t  you  exceeded the
m a x i m u m  p o s s i b l e  s u b s c r i p t  v a l u e  i n  a n  a r r a y .  I t  i s  a l s o  p o s s i b l e  t h a t  y o u
u s e d  a  n e g a t i v e  s u b s c r i p t ,  o r  t h a t  i n  a  s t . r i n g  f u n c t i o n r  I o t r  u s e d  a  n u n b e r
b e y o n d  t h e  l e n g t h  o f  t h e  s t r i n g .

19  NO GOSUB Your  p rogram t r ied
executed  a  GOSUB.

to  execute  a  RETURN,  bu t  had never

20 N0 FOR You used a  NEXT wi rh  no  match ing  FOR.  Nore
s p e l l i n g  e r r o r .  U n l i k e  s o m e  B A S I C s ,  A d v a n  c h e c k s  t h e
a n d  N E X T  t o  m a k e  s u r e  t h e y  a g r e e .

2 I  NO CASE You used CASE END,CASE ELSE,  o r  &  w i rh

tha t  th is  cou ld  be  a
var iab le  in  the  FOR

no CASE,  A11 CASE
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s ta tements  must  s ta r t  w i th  a  CASE command.

22 NO IF  The program encountered  an  ENDIF or  ELSE in  what  appeared to  i t
as  a  mul t i - l i ne  IF /D0,  bu t  had no  match ing  IF /DO.

23 N0 WHILE You used WEND wi th  no  match ing  WHILE.

24 NO REPEAT You used UNTIL  w i th  no  match ing  REPEAT.

25 N0 SUB You used SUBEND wi th  no  match ing  SUB.  Remember ,  on ly  one
SUBEND can be  used in  a  named subrout ine .

26  N0 NEXT You used FOR wi th  no  match ing  NEXT.  Remember ,  Advan BASIC
c h e c k s  t h e  v a r i a b l e n a m e  i n  F O R / N E X T .  I f  t h e y  d o  n o t  m a t c h ,  a n  e r r o r
m e s s a g e  i s  g i v e n .

27  NO CASE END You used CASE wi th  no  match ing  CASE END.

28 N0 ENDIF You used IF /OO wi th  no  match ing  ENDIF.

29 N0 WEND You used I^IHILE with no matching WEND.

30 NO UNTIL  You used REPEAT wi th  no  match ing  UNTIL .

31  N0 SUBEND You used SUB wi th  no  match ing  SUBEND.

32 F ILE OPEN You may have t r ied  to  open a  f i le  wh ich  was a l ready  open,  o r
you may have t r ied  to  open t .wo f i les  w i th  the  sane f i le  number .

33  N0 SUCH DEV.  You t r ied  to  open a  non-ex is ten t  d i -sk  o r  a  non-d isk
d e v i c e .  I n  A d v a n  B A S I C , O P E N  r e f e r s  o n l y  t o  d i s k s .

34  WRITE ONLY You t r ied  to  read f rom a  f i le  opef red  fo r  inpu t  on1y .

35  NOT 0PEN You Lr ied  to  GET,  PUT,  e rc .  to  a  f i le  wh ich  is  no t  open.

36  READ ONLY You t r ied  to  wr i te  to  a  f i le  opened fo r  READ 0NLY,  o r  .you
t r ied  to  OPEN in  ou tpu t  o r  append mode a  locked f i le  o r  a  f i le  on  a  wr i te
p r o t e c t e d  d i s k .

3 7  E N D  F I L E  Y o u  t r i e d  t o  r e a d  p a s t  t h e  e n d  o f  a  f i 1 e .

38  DISK FULL There  is  no  more  room on the  d isk .

39  F ILE LOCKED You t r ied  to  e rase  a  locked f i1e .  A  f i le  must  be  un locked
b e f o r e  i t  c a n  b e  e r a s e d .

4 0  D I R  F U L L  0 n 1 y  6 4  f i l e s  a r e  p o s s i b l e  o n  a  d i s k .  Y o u  t r i e d  t o  e x c e e d
t h a t  n u m b e r .

4 I  F ILE NOT FOUND The sys tem cou ld  no t  f ind  the  f i - le  on  the  spec i f ied
d i s k .

42  I /0  ERROR Normal ly  occurs  when someth ing  is  wrong w i th  the  d isk  o r
d i s k  d r i v e .
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Appendix  D Memory Map of  the BASIC

0000 to 00D3 reserved for  Advan BASIC as work ing s torage

00D4 to 00FF used by Advan BASIC,  but  can be used by nachine code

0100  to  06FF  rese rved  fo r  Advan  BASIC

0700 to 1DAF Advan DOS

A000 to  BFFF Advan execute  modu le

C000 to  FFFF ATARI  opera t ing  sysrem

I f  g r a p h i c s  m o d e  0  i s  u s e d ,  t h e  d i s p l a y  o c c u p i e s  t h e  r e g i o n  f r o m  9 C 1 C  t o
9FFF.  BASIC and the  user  p rogram occupy  thd  reg ion  f rom 1DB0 to  9C1B.
N o t e  t h a t  i n  a n  X L  o r  X E  m a c h i n e ,  1 4 K  o f  t h e  B A S I C  i s  L r a n s f e r r e d  t o  u p p e r
memory  dur ing  program execut . ion .

I f  a  g r a p h i c s  m o d e  o t h e r  t h a n  0  i s  s e l e c t e d ,  8 0 0 0  t o  S F F F  i s  s e t  a s i d e  a s  a
d i s p l a y  r e g i o n , 7 C 0 0  t o  T F F F  f o r  p l a y e r s , 7 8 0 0  t o  T A F F  f o r  a n  a l t e r n a t e
c h a r a c t e r  s e t ,  a n d  7 8 0 0  t o  T B F F  f o r  m i s s i l e s  o r  f o r  t h e  t o p  p a r t  o f  a n
a l t e r n a L e  c h a r a c t e r  s e t .  T h e  r e g i o n  f r o m  1 D B 0  t o  7 7 F F  i s  u s e d  f o r  t h e
p r o g r a m  a n d  t h e  p a r t  o f  t h e  B A S I C  n o t  t r a n s f e r r e d  t o  u p p e r  R A M .

S p e c i a l  L o c a t i o n s

Hex

5 4

5 5 , 5 6

5 2

5 3

2FO

290

2 9 r , 2 g 2

4 E 3

Decimal

8 4

8 5 ,  B 6

8 2

B 3

7 5 2

6 s 6
6 5 7  , 6 5 8

I25L

D e s c r  i p t i o n

r o r {  n u m b e r  o f  c u r r e n L  c u r s o r  l o c a t i o n

c o l u m n  n u m b e r  o f  c u r r e n t  c u r s o r  l o c a t i o n
( u s e  P E E K h I ( 8 5 7 . )  t o  g e t  c o l u m n  n u m b e r )

c o n t a i n s  c o l u m n  n u m b e r  o f  l e f t  s c r e e n
m a r g i n
c o n t a i n s  c o l u m n  n u m b e r  o f  r i g h t  s c r e e n
m a r g i n
c u r s o r  d i s p l a y  c o n t r o l  f 1 a g .  P 0 K E  7 5 2 Z , I Z
r e m o v e s  c u r s o r ;  P O K E  7 5 2 % , 0 7 "  r e s t o r e s
c u r s o r .  N o t e  t h a t  t h e  c u r s o r  i s  n o t
c h a n g e d  u n t i l  t h e  n e x t  p r i n t  c o m m a n d .

r o w  n u m b e r  o f  s p l i t  s c r e e n  t e x t  c u r s o r

c o l u m n  n u m b e r  o f  s p l i t  s c r e e n  t e x t  c u r s o r

p r i n t e r  w i d t h
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r l
Append ix  E  Assenb ly  Language Mnemonics  used by  Advan BASIC Compi le r

In  o rder  to  unders tand the  mnemonics  used by  Advan BASIC,  cons ider  the  ADC
command.  Th is  command causes  a  number  and the  car ry  b i t  to  be  added to  the
a c c u m u l a t o r .  T h e  q u e s t i o n  i s ,  w h e r e  i s  t h e  n u m b e r ?  A d v a n  B A S I C  u s e s
ex tens ions  to  the  comnand to  spec i fy  the  loca t ion  o f  the  number .

ADC The two by tes  fo l low ing  ADC spec i fy  the  loca t ion  o f  the  number .  For
E-ample ,  ADC,FF,9F adds  the  number  a t  9FFF to  the  accunu la to r .

ADCZ The s ing le  by te  fo l low ing  ADCZ spec i f ies  the  zero  page loca t ion  o f
t h e  n u m b e r .  F o r  e x a m p l e ,  A D C Z , E 0  a d d s  t h e  n u m b e r  i n  0 0 E 0  t o  t h e
a c c u m u l a t o r .

A D C I M  T h e  s i n g l e  b y t e  f o l l o w i n g  A D C I M  w i l l  i t s e l f  b e  a d d e d  t o  t h e
.E i l ru la to r .  For  Jxample ,  ADCIM,2  adds  2  to  the  accumula tor .

ADCX The X reg is te r  i s  added to  the
Th is  g ives  the  loca t ion  o f  the  number
e x a m p l e ,  A D C X , 3 , 2  ( w i t h  x = 2 )  a d d s  t h e
t h e  a c c u r n u l a t o r .

two by tes  fo l low ing  the  ADCX command.
to  be  added to  the  accunu la to r .  For

number  s to red  in  205 ( i .e . ,  203+2)  to

ADCY S a m e  a s  A D C X ,  e x c e p t  t h e  Y  r e g i s t e r  i s  u s e d  i n s t e a d  o f  t h e  X
r e g i s t e r .

ADCIY The s ing le  by te  fo l low ing  ADCIY spec i f ies  the  zero  page loca t ion  o f
t h e  t w o  b y t e  a d d r e s s .  T h e  Y  r e g i s t e r  i s  a d d e d  t o  t h e  t w o  b y t e  n u m b e r  i n
p a g e  z e r o  t o  g e t  t h e  a d d r e s s  o f  t h e  n u m b e r  t o  b e  a d d e d  t o  t h e  a c c u m u l a t o r .
For  example ,  cons ider  ADCIY,E0.  The two by te  address  is  a t  0080 and 00E1.
The number  s to red  in  0080 and 00E1 is  added to  the  Y reg is te r  to  fo rm the
a d d r e s s .

ADCIX The s ing le  by te  fo l low ing  ADCIX is  added to  the  X reg is te r .  The sum
( m u s t  b e  i n  z e r o  p a g e )  i s  t . h e  l o c a t i o n  o f  t h e  f i r s t  b y t e  o f  t h e  t w o  b y t e
a d d r e s s .  F o r  e x a m p l e ,  c o n s i d e r  A D C I X T E O .  I f  t h e  X  r e g i s t e r = 4 r  t h e  a d d r e s s
of  the  number  to  be  added to  the  accumula tor  i s  0084 and 00E5.

ADCZX The s ing le  by te  fo l low ing  ADCZX is  added to  the  X reg is te r .  Th is  i s
t h e  a d d r e s s  ( i n  z e r o  p a g e )  o f  t h e  n u m b e r  t o  b e  a d d e d  t o  t h e  a c c u m u l a t o r .
F o r  e x a m p l e ,  c o n s i d e r  A D C Z X T E O .  I f  t h e  X  r e g i s t e r = 4 ,  t h e  n u m b e r  t o  b e
added to  the  accumula tor  i s  i -n  memory  loca t ion  00E4.

I n  a d d i t i o n ,  t h e  f o l l o w i n g  t w o  c o m m a n d s  s h o w  t h e  l a s t  t w o  p o s s i b l e
e x t e n s i o n s .

ASLA Takes  the  number  in  the  accumula tor  and sh i f t s i t  l e f t .

LDXZY The s ing le  by te  fo l low ing  LDXZY is  added to  the  Y reg is te r .  The sum
i s  t h e  z e r o  p a g e  l o c a t i o n  o f  a  n u m b e r  w h i c h  i s  l o a d e d  t o  t h e  X  r e g i s t e r .

The fo l low ing  tab le  l i s ts  the  poss ib le  6502 commands by  mnemonic .

ADC,  A .DCrM.  ADCrx ,  ADCTY,  ADCX,  ADCY,  ADcz,  ADCZL ger  rhe  number  f rom rhe
s p e c i f i e d  l o c a t i o n  a n d  a d d  w i t h  c a r r y  t o  t h e  a E c u m u l a t o r

A N D ,  A N D T M ,  A N D r x ,  A N D T Y ,  A N D X .  A N D Y .  A N D Z .  A N D Z X  g e r  r h e  n u m b e r  f r o m  r h e
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speci f ied locat ion and then AND i t  wi th  the accunulator

ASL,  ASLA,  ASLX,  ASLZ,  ASLZX shi f t  speci f ied number le f t  by one b i t

BCC b ranch  on  ca r ry  c lea r

BCS branch on carry  set

! . ru  branch i f  resul t  is  zero

BIT,  BITZ compare b i ts  in  accumulator  wi th  those in  the speci f ied nemory
locat ion

BMI  branch l f  resu l t  i s  negat ive

BNE branch i f  resu l t  i s  no t  zero

BPL branch i f  resu l t  i s  pos i t i ve

B R K  f o r c e s  b r e a k

B V C  b r a n c h  i f  o v e r f l o w  n o t  s e t

BVS branch i f  over f low se t

CLC c lear  car ry  f lag

CLD c lear  dec ima l  mode

C L I  c l e a r  i n t e r r u p t  f l a g  ( e n a b l e s  i n t e r r u p t s )

CLV c lear  over f low f lag

CMP.  CMPIM,  CMPIX,  CMPIY.  CMPX.  CMPY.  CMPZ.  CMPZX compare  number  a r
spec i f ied  memory  loca t ion  w i th  accumula tor

CPX.  CPXIM,  CPXZ compare  mumber  a t  spec i f ied  memory  loca t ion  w i th  X
r e g i s t e r

C P Y ,  C P Y I M ,  C P Y Z  c o m p a r e  n u m b e r  a t  s p e c i f i e d  m e m o r y  l o c a t i o n  w i t h  Y
r e g i s t e r

DEC.  DECX,  DECZ.  DECZX decrement  by  one the  number  in  the  spec i f ied
memory  loca t ion

DEX decrement  X  index  reg is te r  by  one

DEY decrement  Y  index  reg isLer  by  one

E O R .  E . O R r M ,  E o R r x ,  E O R r Y ,  E O R X .  E 0 R Y .  E 0 R Z ,  E o R z x  e x c l u s i v e  o R  t h e
accumula tor  w i th  the  number  in  the  spec i f ied  memoiy  t .ca t ion

r N C ,  r N C X ,  r N C Z ,  I N C Z X  i n c r e m e n t  b y  o n e  t h e  n u m b e r  i n  t h e  s p e c i f i e d
m e m o r y  l o c a t i o n

I N X  i n c r e m e n t  X  i n d e x  r e g i s t e r  b y  o n e
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I N Y  i n c r e n e n t  Y  i n d e x  r e g i s t e r  b y  o n e

JMP JUMP to  new address

J S R  g o  t o  a  s u b r o u t i n e

L D A ,  I , D 4 r M ,  L D A r x .  L D A T Y ,  L D A X ,  L D A Y ,  L D A Z ,  L D A Z L  l o a d  n u m b e r  f r o n
spec i f ied  memory  loca t ion  to  accumula tor

LDX. LDXIM, LDXY, LDXZ. LDXZY load number from specif ied memory locat ion
L o  t h e  X  r e g i s t e r

LDY.  LDYIM'  LDYX'  LDYZ.  LDYZX load number  f ron  spec i f ied  nemory  loca t ion
t o  t h e  Y  r e g i s t e r

L S R .  L S R A ,  L S R X ,  L S R Z .  L S R Z X  s h i f t  t h e  n u m b e r  i n  t h e  s p e c i f i e d  l o c a t i o n  t o
the  r igh t .  by  one

NOP no opera t ion

ORA,  ORAIM.  ORAIX,  ORAIY.  ORAX.  ORAY,  ORAZ.  ORAZX 0R the  accumula tor  w i th
the  number  in  the  spec i f ied  memory  loca t ion

PHA push accumula tor  to  the  s tack

PLA pu11 number  f  rom s tack  and pu t  in t .o  the  accurnu la to r

PLP pu11 number  f rom s tack  and pu t  in  p rocessor  s ta tus  reg is te r

ROL.  ROLA.  ROLX.  ROLZ,  ROLZX ro ta te  number  in  spec i f ied  loca t ion  le f t  by
o n e

ROR.  R0RA.  RORX,  RORZ,  RORZX ro ta te  number  in  spec i f ied  loca t ion  r igh t  by
one

R T I  r e t u r n  f r o m  i n t e r r u p t  s u b r o u t i n e

R T S  r e t u r n  f r o n  s u b r o u t i n e

sBC. !-Eqx- sBcrx. sBCrY. SBCX. sBcy, sBcz, SBCZX subrracr number ar
spec i f ied  memory  loca t ion  and bor row f rom accumula tor

S E C  s e t  c a r r y  b i t

S E D  s e t  d e c i m a l  m o d e

S E I  s e t  i n t e r r u p t  f l a g  ( d i s a b l e  i n t e r r u p t )

S T A .  S T A I X .  S T A I Y .  S T A X ,  S T A Y ,  S T A Z ,  S T A Z X  s t o r e  a c c u m u l a t o r  a r  t h e
s p e c i f i e d  l o c a t i o n

s r x ,  s r x z .  s r x z Y  s t o r e  x  r e g i s t e r  a t  s p e c i f i e d  m e m o r y  l o c a t i o n

s r Y .  s r Y Z ,  s r Y Z X  s t o r e  Y  r e g i s t e r  a t  s p e c i f i e d  m e m o r y  l o c a t i o n

T A X  t r a n s f e r  a c c u m u l a t o r  t o  X  r e g i s t e r
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TAY t rans fe r

TSX t rans fe r

TXA t rans fe r

TXS t rans fe r

TYA t rans fe r

accumulator  to  Y regis ter

s tack  po in te r  t o  X  reg i s te r

X  reg i s te r  t o  accumu la to r

X regis ter  to  s tack pointer

Y regis ter  to  accunulator

Appendix  F Repor t ing Problems or  Errors

I

r-.:
f '
i

I

I f  you  shou ld  encounter  a  p rob lem
w o u l d  a p p r e c i a t e  h e a r i n g  a b o u t  i t .
a n d ,  i f  p o s s i b l e ,  a  s h o r t  e x a m p l e
t o :

o r  e r ro r  in  the  BASIC or  the  nanua l ,  we
Please l i s t  the  computer  you were  us ing
of  a  p rogram wh ich  mal func t ions .  Send

Advan Language Designs
P .0 .  Box  159

Baldwin,  Kansas 66006
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A B S  2 5 , 7 0
A B S Z  2 5 , 7 0
A D R  7 0
A N D  r O , 6 6 , 6 7
A P P E N D  5 9
A r r a y  s  6 , 6 6
A S C  7 0
A S C B  7 I
A S C I I  c o d e  1 0 9
ASCI {  71
A S o U N D  3 4 - 3 6 , 7 I
A T A N  2 5 , 7 2

C A S E , C A S E  E L S E , C A S E  E N D  1 1 ,
C H E C K S U M . C O D  5 6 , 5 7
c H R $  2 9  , 7  2
C H R W $  2 9  , 7  3
C I N T  @  5 1 , 5 2 , 7 3
C L E A N . C O D  5 6
c L o s E  1 9 , 7 3
c o D E  3 4 - 3 6 , 4 4 , 4 5 , 4 9 , 4 9 , 5 3 , 5 4 , 7  3
c o D E L  5 4  , 5 5  , 7  4  , 7  5
c o L L  4 7  , 7  5  , 7  6
c 0 L 0 R  3 8 - 4 1 , 7 6
c 0 M P I L E  3 1  , 3 2 , 5 9 , 6 0
C o n d i t i - o n  1 0 - 1 2 , 1 5 , I 6 , 6 9
C o n s t a n t s  5  r  6 5
C O P Y D I S K .  C O D  5 7
c O P Y F r L E . C o D  3 3 , 5 7
c o s  2 5  , 7  6
D A T A  B  , g  , 7  6
D E F  7 7
D E G  2 2 , 7 7
D E L  6 0
D F I L L  4 2 , 4 5 , 7 7  , 7 9
D I M  7 7
D r R  3 , 6 0
D i s k  c o m m a n d s  2 - 4 , 1 7 - 2 I
D i s p l a y  l i s t  i n t e r r u p r s  5 0 - 5 2
D 0  1 0 , 1 1 , 1 5 , 9 3 , 9 4
D R A W T O  4 t , 7 8

E L S E  1 0 - 1 2 , 7 2 , 9 4
E N D  1 1  ,  1 2 , 7 2 , 7 9 , 7 9
E N D r F  1 0 , 1 1 , 9 3 , 9 4
E O F  r g  , 7  g
E r r o r  m e s s a g e s
E X E C  3 1 , 3 2 , 6 I
E X G  2 3  , 7  g
E X P  2 5  , 7  g  , 9 0
E x p r e s s i o n  6 9

INDEX

FAST FAST END 80
F i l e n a m e s  2 - 4 r L 7  r 5 9
F I L L  4 1 , 8 0
F I N T  2 5 , 8 1
F r x  2 5 , 9 L
F O R  1 4 ,  g l
F o r m a t  2 r 5 7  r 5 8
F o R M A T . C o D  2 , 5 7
F O R M A T l . C o D  5 7 , 5 8
F u n c t i o n s  6 6

B u i l t - i n  2 5
U s e r - d e f i n e d  2 5 - 2 7

1 2 , 7 2
G E T  1 8 - 2 L , 9 2
G E T K E Y  2 5 , 8 2
G O S U B  8 2
GoTO 82
G R A P H T C S  3 7 , 3 9 , 8 2 , 9 3
G r a p h i c s  n o d e s  3 7 - 4 I

H P o S  4 3 , 4 4 , 9 3

r F  l 0 - r 3 , 9 3 , 9 4
r N P U T  I , 8 4
I N P U T L I N E  8 , 8 4
I N S E R T B  2 9 , 8 5
I N S E R T h I  3 0 , 8 5
I N S T R  2 9 , 9 5 , 9 6
T N S T R t  2 9 , 8 6
I N T  2 5 , 9 6
I n t e g e r e x p r e s s i o n  7 r 6 9
I n t e g e r s  5 r 6 r 6 5

K r L L  3 3 , 6 1

L E F T  2 9 , 9 7
L E N  2 9 , 9 7
L E T  8 7
L I S T  1  , 4  , 6 L
L L I S T  6 1
L M A R G I N  6 1
L o A D  3 , 3 3 , 6 2
L O A D S  6 2
L o A D S T  2 3 , 2 4 , 9 7 , 8 9
L O C A T E  4 2 , 8 8
L 0 c K  3 3 , 6 2
L O G  2 5 , 9 8
L P R I N T  2 9 , 8 9
L P R I N T  U S r N G  2 8 , 9 9 , 8 9
L S C R E E N  8 9

I L L , L I 2
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