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Draper Pascal 2.1 lntroduction 

lntroduction 

Draper Software welcomes you to the world of Pascal for the Atari 
400/800, XL, and XE series Computer systems. 

What is Pascal? 

Pascal is a hi h-level structured pro ramming lan uage developed 
by Niklaus ~ i r e h  in 1971. It i $  easy 20 understan1 and well suited 
for program development and maintenance. 

What is Draper Pascal? 

Draper Pascal is not a "standard" Pascal. It has a number of 
commands which are exastl like Is0 and UCSD versions, some which 
are imi lar, and many exgensions which bring out the truq power 
of tge Atari computer in an easy to use manner. It was degig ed to 
re uire on1 one d i ~ k  drjve for operation, but not be 1 imitea to 
onyy one. AK this time, itahas bgen shown to work with al! 
hardware and software configurations where enough memory is 
provided. This im lementation also has a number of commands which 
are f ami 1 i ar to  far i BAS l C users, such as POKE, PEEK, SETCOLOR, 
NOTE, POINT, etc.. 

About this manual 

This manual is intended to familiarize you with all the features 
of Draper Pascal. It is not intended to teach gou how to program 
in Pascal. However, if ou already know Atari ASIC, then ou can 
understand the Pascal sgatements more easily b referring go their 
BASIC e uivalents shown after the definition 07 each Pascal 
reserve! word. It is ,rqcoqunended that you read this manual 
completely to be familiarized with its features and restrictions. 

What is Draper Pascal made of? I 
This implementation of Pascal is made up of three main components. 
They,are the Supervisor (sometimes referred to as runtime 
rou ines), the C ~ m p i  er, and the Editor., The-Su ervisor is a high f per ormance machine langua e program which simu!?ates a 16-bit 
pseudo computer. The ~ompiger translates Pascal source code into 
pseudo-code instructions to be executed by the Supervisor. The 
Editor is used to enter and-modify Pascal source pro rams. It may 
also be used to edit data f i les, or BASIC programs wjfich have been 
L!STed to,a disk or tape. These components are explained in detail 
within this manual. 

For a description of th% various files inc],uded on the supplied 
diskette, refer to the System Information section of this 
manual . 

About the DOS 

Dra er Pascal can be used with most popular Disk Operating 
systems it has been tested with Atari DOS 2.5 SparfaDOS 3.2d, 
and MYDOS. You should format a diskette with D ~ S  on it to contain 
the Draper Pascal system. Since the Draper Pascal Supervisor is 
named AUTORUN.SYS, it will execute immediately after the disk is 
booted. For XL and XE computers, you do not need to hold d wn the 
Option key while booting unless you are using SpartaDOS. I ?  using 
SpartaDOS, you ma want to rename AUTORUN.SYS to PASCAL.COM and 
create a STARTUP.~AT file containing the following two lines: 

BAS lC OFF 
PASCAL 
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The Shareware Concept 

Introduction 

Draper Pascal is distributed on a Shareware basis. 

You may freely copy Draper Pascal for distribution under the 
Shareware concept, without charge. 

You may NOT char e any fee for the Draper Pascal program or 
documentation wiehout our written approval. 

You ma NOT distribute Draper Pascal or it's documentation in 
connsciion with ANY commer~ial venture, product, pub1 icat ion or 
service unless you read, sign, and send in the royalty-free 
license included with this manual. 
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Ramdi sk suppor t  

Ramdisk suppor t  

Draper Pascal  suppo r t s  t h e  use o f  t h e  "Ramdisk" ca a b i l i t y  
p rov ided  b  u s i n g  g ROS t h a t  quppor ts  a  ramdisk l i f e  A t a r i  Dos 2 . 5  
o r   parta ad^ 3.x w i t  an A f a r i  com u t e r  ,system hav ing  s u f f i c i e n t  
memory t o  sup o r t  t h e  ramdisk.  ~ h i $ e  u s i n  t h i s  f e a t u r e ,  t h e  
E d i t o r  t a k e s  $ess t han  two seconds t o  l o a j  and t h e  Compi ler  t akes  
l e s s  t han  t h r e e  seconds. 

D i s k e t t e  p r e p a r a t i o n  
f o r  Ramdisk suppor t  

To u t i l i z e  t h e  ramdisk suppor t ,  ou must make s u r e  t h e  DOS on your 
Draper Pascal  d i s k e t t e  has everygh in  i n  p l a c e  t o  c r e a t e  t h e  
r a m d i ~ k .  For example, w i t h  A t a r i   DO^ 2.5 make s u r e  t h e  d i s k  a l s o  

AMDISK.COM. For SpartaDOS 3.x ,  ou w i l l  need RD.COM ( o r  688g81Ff~z These programs a r e  p r o v i d e d  w izh  your DI sk Ope ra t i ng  
System D S ) .  
To a c t i v a t e  t h e  Ramdisk f e a t u r e  f o r  Dra e r  Pascal  2.1 use 
v e r s i o n  o f  QOS t o  rename t h e  f o !  l ow ing  f h r e e  f i l e s .  ~ o n s u 1 f O ~ ~ u r  
DOS manual i f  you need i n s t r u c t ~ o n  on how t o  do t h e  rename. 

Rename 

To use t h e  Ramd 

From t h i s  name: To t h i s  name: 

Us ing  t h e  Ramdisk f e a t u r e  

i s k  f e a t u r e ,  do t h e  f o l l o w i n g :  

1. Boot o u r  d i s k e t t e  and i n i t i a l i z e  t h e  ramd isk .  W i t h  A t a r i  DOS 
2.5 { h i s  would be done a u t o m a t i c a l l y  i f  RAMDISK.COM i s  p resen t  
on t h e  d i s k e t t e  a t  boot  t ime.  W i th  ,SpartaDOS 3.x you must 
execute RD.COM ( o r  RD260.COM) s p e c i f  I n g  D8: a s s t h e  d r i v e  
number f o r  t h e  ramdisk.  I f  you w ish  {o use a  d r i v e  number o t h e r  
t h a n  8 ,  you must f i r s t  e d i t  COPYLIST.TXT and change t h e  second 
l i n e , t o  c o n t a i n  t h e  d e s i r e d  d r i v e  number. W i t h  SpartaDOS.3.x 
ramdisk i n t i a l i z a t i o n  cou ld  be done a u t o m a t i c a l l y  by adding A D  
D8: t o  t h e  b a t c h  f i l e  STARTUP.BAT ment ioned above. 

2. S t a r t  Draper  Pasca l .  

3. En te r  ' 1 '  f o r  Run Program f o l l o w e d  b  t h e  name RAMDISK ( s i n c e  
RAMQISK.PCD i s  t o  be executed) .  I f  an E r r o r  138 occurs ,  i t  

, i n d i c a t e s  t h a t  t h e  ramdisk d r i v e  has n o t  been p r o  e r l y  
i n i t i a l i z e d .  An E r r o r  170 m i g h t  occur i f  one o f  t i e  f i l e s  b e i n g  
cop ied  t o  t h e  ramdisk i s  n o t  found. T h i s  c o u l d  hapgen i f  
renamed AUTORUN .SYS t o  PASCAL.COM as ment ioned i n  About {R: 
DOS above. I f  t h i s  i s  t h e  caqe, ve r  f y  t h a t  e  h  f i l e  name 
c o n t i i n e d  w i t h i n  COPYL I  ST.TXT i s  spe l  l e d  c o r r e c t T y .  

T h a t ' s  a l l  t h e r e  i s  t o  it. Your d e f a u l t  d r i v e  w i l l  be s e t  t o  t h e  
ramdisk d r i v e  number. T h i s  means t h a t  i f  you e d i t ,  r u n  o r  corn i l e  
a  p r o  ram,and don t s p e c i f y  a  p a r t i c u l a r  d r i v e  number ( D X : ) ,  t i e  
de fauq t  WI 1 1 be assumed. 

The RAMDISK program works as f o l l o w s :  

1. The source  i n p u t )  d i s k  d r i v e  number i s  r ead  f rom f i l e  
COPYLIST.TX $ . 

2. The t a r  e t  o u t  u t )  d i s k  d r i v e  ( ramd isk )  number i s  r ead  f rom 
f i l e  CO&LI&T.TRT. 
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3. A check is made to see-if the ramdisk already contains one of 
the programs to be copied. If so, processing continues with 
step 6, below. 

4. A machine language fast file copying subroutine (COPYFILE.OBJ) 
is loaded into memory. 

5 .  Each remaining record of file COPYLIST.TXT is read and the 
corresponding file is copied from the source drive to the 
target drive. 

6. The default drive indicator is set to be the target drive 
number. 

The source ode for th' program,(RA DI$K.PAS) and the file co y 
sybrquting ~ C O ~ Y F  I L E . M ~ ~ )  are printe! with the other source co8e 
listings in this manual. 
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Getting Started 

Getting Started 

This section is intended to show bv examDle how to use the Draoer - .  - 
Pa cal syste Y u will edit, compile, and run a sample prograh; 
ln?ormatJon 3;spPayed by the computer is shown in normal t v ~ e  
while r spo ses to be entered b you are shown underlined w'ith 
dashes 1---7 To begin with, maxe sure ou have 48K RAM lnstal led 
nd no car ridge in place. Boot the disx now by placing it in disk 
arive 1  an2 turning on the power to the Atari computer. After the 
Su ervisor has finished loading, you will see a screen that looks 
1iRe this: 

DRAPER PASCAL 

VERSION 2 . 1  

1  - Run Program 
2 - Disk Directory 
3 - Compile Program 
4 - Edit a Program 
5 - Exit to DOS 
6 - List a file 
7 - Trace on 

Copyright 1989 
by Norm Draper 

DRAPER SOFTWARE 
ED l TOR 

A - Add line(s) 
C - Chan e line 
D - ~e!e?e line 
E - Edit a line 
F - Filer menu 
I - Insert before line 
L - List line(s) 
M - Men6 
P - Print line(s) . . - Quit 8 - scan line(s) 
X - Exit to Compiler 

A,C,D,E,F,I,L,M,P,Q,S,X,?->F 

A - Append file 
D - Directqry list 
L - Load file 
S - Save file 

Select the Editor 

Select Filer menu 
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Load a file 

Enter filename - >  SAMPLE1 ------- 

Line from - >  - 
Line to - >  - 

1:PROGRAM KALEIDOSCOPE; 
2:VAR I,J,K,W,X:INTEGER; 
3:BEGIN 
4: MAXGRAPH 19 
5: GRAPHICS[19]j 
6: X:=O; 
7: REPEAT 
8: FOR W:=3 TO 50 DO 
9: BEGIN 
10: FOR I:=1 TO 10 DO 
1 1  : BEG1 N 
12: FOR J:=O TO 10 DO 
13: BEG 1 N 
14 : 
15: 
16: 
17: 
18: 
19: 
20 : 
21 : 
22 : 
23: 
24 : END 
25 : END 
26: END 
27: UNTIL X=99 (* UNENDING 
28: END. 

A,C,D,E,F,I,L,M,P,Q,S,X,?-> 

Line - >  15 

LOOP 

Enter the name of the file 
to be loaded. The name of 
the last file edited 
com iled, or run will be 
filPed in by the Editor 
You ma have to overtyph 
it witx the name shown. 

List the file on the 
screen 

Sust press,RETURy for 
Line fr m and kine to'. 

This wily give a 1st of 
the entire program in 
memory. 

Let's insert a 
before line 15. 

comment 

15: (* MY FIRST EDIT *) ------------------- Enter the data to be 
inserted when prompted for 

16: - line 15 J s RETYgN 
when prbmptes yLFsf iqe 
This wi 1 1  terminate inseri 
mode. 

List again to verify that 
the change was made 
correct1 y. 

Line from - >  - 
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1:PROGRAM KALEIDOSCOPE' 
2:VAR I ,J ,K,W,X: INTEGE~~; 
3:BEGIN 
4 :  MAXGRAPH 19 ; 
5:  GRAPHIcs[ ig] ;  
6 :  X : = O :  
7 :  REPEAT 
8: FOR W:=3 TO 50 DO 

BEG1 N 
FOR I : = 1  TO 10 DO 
BEGIN 

FOR J : = O  TO 10 DO 
BEGIN 

END 
END 

END 
UNTIL X=99 (*  UNENDING LOOP 

END. 
D,E,F,I,L,M,P,Q,S,X,?->F - 

A - Append f i l e  
D - D i r e c t o r y  l i s t  
L - Load f i l e  
S - Save f i l e  

- 
E n t e r  f i l e n a m e  - >  SAMPLE1 ------- 

Draper  S o f t w a r e  

Pasca l  C o m p i l e r  

V e r s i o n  2 .1  

Cop r i g h t  1989 
by i o r m  D r a p e r  

E n t e r  F i  1 ename: 
SAMPLE 1 

L e t ' s  save  t h e  p rog ram 
back t o  d i s k  d r i v e  1 
under  t h e  same name. 

Now l e t ' s  e x i t  d i r e c t l y  t o  
t h e  C o m p i l e r .  

E n t e r  name o f  r o g r a m  t o  
be  comp i 1 ed. ~ i e  naqe o f  
t h e  l a s t  p rogram e d t t e d ,  
com i l e d ,  o r  r u n  w i l l  be  
f i l T T d  i n  by t h e  
Comp i 1 e r  . 

E n t e r  L i s t  O u t p u t  F i l e s p e c  
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Default is E: 

0000 
0000 
0003 
0003 
0017 
0018 
001E 
0022 
002A 
0035 

88tB 
004F 
005A 
0062 
008A 
0098 
00A6 
0088 
OOCA 
OODC 
OOEA 
OOFC 
0 10A 
010A 
010C 
01 1C 
0142 
0147 
ADDR ---- 

PROGRAM KALEIDOSCOPE; 
VA R  I,J,K,W,X:INTEGER; 
BEGIN 
MAXGRAPH 19 ; 
GRAPHIcs[19]; 
X:=O: 
REPEAT 
FOR W:=3 TO 50 DO 
BEG1 N 

FOR I:=1  TO 10 DO 
BEG1 N 
FOR J:=O TO 10 DO 
BEG l N 

END 
UNTIL X=99 ( *  UNENDING LOOP * )  

END. 

NAME -------- 
I 
J 
K 
W 

Getting Started 

Just press RETURN at this 
point to have the compile 
list directed to the 
screen. 

0003 
0004 
0005 
0006 
0007 X 
5 Compiler table entries used *** Program Execution Completed *** Press the SELECT key at 
Hi hest Stack Address Used = this point to take us to 
< s ? A R T > R ~ ~ ~ ~ ~ ,  <SELECT>Menu, <Ef%EEi t the main menu. 

DRAPER PASCAL 

VERSION 2.1 

1 - Run Program 
2 - Disk Directory 
3 - Compile Program 
4 - Edit a Program 
5 - Exit to DOS 
6 - List a file 
7 - Trace on 

Cop right 1989 
by &orm Draper 
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E n t e r  name o f  program t o  be r u n  

SAMPLE 1  ------- 

G e t t i n g  S t a r t e d  

S e l e c t  ' 1  ' t o  r u n ,  t h e  
program t h a t  was j u s t  
comp i 1 ed . 

The name o f  t h e  l a s t  
program e c p i l e d ,  
o r  r u n  w i 5 ' I t i Z ~ f r ? T  ed i n  
by t h e  main menu program. 
Over type  t h e  name i f  you 
want t o  r u n  a  d i f f e r e n t  
program. 

A t  t h i s  p o i n t  you s h o u l d  have a  n i c e  ka le i doscope  p a t t e r n  b e i n  
d i s p l a y e d  on xour  t e l q v i s i o n  sc reen .  To s t o p  i t  p ress  t h e  B R E ~ K  
key .  To repea  e x e c u t i o n  r e s s  t h e  START k e  f o  r e t u r n  t o  t h e  
ma in  menu, p ress  t h e  S E L ~ C B  key.  To e x i t  t o  h ~ ,  p ress  t h e  ESC 
key .  

Another  p r o  ram, SAMPLE2, i s  a l s o  r o v i d e d  f o r  you t o  p r a c t i c e  
w i t h .  I t  w i g 1  d i s p l a y  Roman numerays f o r  powers o f  two  between 1 
and 4096 .  C o m p i l e . i t ,  t u r n  on t h e  t r a c e  v i a  t h e  main  menu, and r u n  
it. A f t e r  i t  i s  f i n i s h e d ,  p ress  CTRL-T t o  d i s p l a y  t h e  t r a c e  t a b l e ,  
gnd CTRL-S t o  d i g p l a y  t h e - s t g c k  con ten t s .  When prompted f o r  

Where? F i l e s p e c  e n t e r  E i  For g d e s c r i p t i o n  o f  $he s t a c k  
d i s p l a  l i n e ,  r e f e r  t o  t h e  D ~ M P S T K  copnand i n  t h e  Pasca l  
Def i n i s i o n s  s e c t i o n  o f  t h e  manual p r o v i d e d  t o  r e g i s t e r e d  use rs .  
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Main Menu 

Main Menu 

The Main Menu i s  t h e  i n i t i a l  program t o  be r u n  by t h e  S u p e r v i s o r .  
I t  i s  w r i t t e n  I n  Pasca l .  The source  code IS r o y i d e d  f o r  r t  and 
you may .cus tomize  i $  as you see f r t .  The d isR f i lename , f o r  , t h e  
source  i s  INIT.PAS The pseudo code p r o  ram t h a t  i s  i n i t ~ a l l y  
executed i s  I N I T . P c ~ '  I t  would be w i se  ?o copy INIT.PCD t o  
ano ther  name t p  ve use4 i n  cas your  comp i l e  o f  t h e  menu rogram 
i s  n o t  success u  O r ,  you cou7d ,rename I N I T . P A S  t o  sometRin 
e l s e .  l i k e  NEWINI?.PA$, aqd c o q p i l  r t  t o  produce NEWINIT.PC~ 
Then you can use t h e  r u n  o p t i o n  Pmentroned be low)  t o  t e s t  your  
m o d i f i e d  program. 

The Main Menu appears as f o l l o w s :  

DRAPER PASCAL 

VERSION 2.1 

1 - Run Program 

2  - D i s k  D i r e c t o r y  

3 - Compi le  Program 

4 - E d i t  a  Program 

5 - E x i t  t o  DOS 

6 - L i s t  a  f i l e  

7 - Trace  on 

Cop r i g h t  1989 
by 8orm Draper 

Each o f  t h e  menu o p t i o n s  w i l l  now be e x p l a i n e d :  

1  - Run Program 

Use t h i s  o  t i o n  t o  execu te  a  rogram t h a t  has p rev ious1  been 
success fu l ey  compi l e d .  YOU w i $ l  see t h e  f o l  l o w i n g  prompi :  

E n t e r  name o f  program t o  be r u n  

The Main Menu program w i l l  f i l l  i n  t h e  name o f  t h e  l a s t  rogram 
e d i t e d ,  compi led,  o r  r un .  I f  t h i s  i s  t h e  one you want, a71 you 
have t o  do i s  p r e s s  RETURN. I f  i t  i s  n o t  t h e  one you want, j u s t  
o v e r t y p e  t h e  name shown w i t h  t h e  one you want. 

2  - D i sk  D i r e c t o r y  

T h i s  o p t i o n  w i l l  p r o v i d e  y o u . w i t h  a  l i s t  o f  a l l ,  o r  s e l e c t e d  
f i l e s  on oqe o f  you r  d i s k  d r r v e s .  You w i l l  r e c e i v e  t h e  prom t 

F i l e s p e c ?  I f  ou j u s t  p ress  R T U N , a t  t h ' s  p o i n t  yoy w i q l  see 
a  l i s t  o f  a i l  f i y e s  on t h e  de fauFt  % r i v e .  I ?  you e n t e r  D2: , you 
w i l l  see a l l  f i l e s  on d r i v e  2. To show o n l y  s e l e c t e g  f i l e s  uge 
w r l dca rds  i n  t h e  normal manner. For  example e n t e r  D I : I N I ~ . *  t o  
show on1 f i l e s  named INIT w i t h  an s u f f i x  f r o m  d r i v e  one. A t  t h e  
end o f  t x e  l i s t ,  you w i l l  be rompxed t o  p r e s s  any k e  t o  
continue. A f t e r  p r e s s i n g  any ReyJ t h e  Main Menu w i  1 1  ge 
r e - d i s p l a y e d .  
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3 - Compile Program 

T h i s  o p t i o n  sends you d i r e c t l y  t o  t h e  Pascal compi le r .  You w i l l  be 
prompted f o r  t h e  name o f  t h e  program t o  be,compi led,  a f t e r  t h e  
Compiler i s  loaded. I f  ou have a l ready  e d i t e d ,  compiled, o r  r u n  a  

rogram, t h e  name w i  1 1  ge ,shown and may be used by j u s t  , p ress ing  
!he RETURN,key. For ,morg i n fo rma t ion ,  r e f e r  t o  t h e  s e c t i o n  o f  t h i s  
manual on The Compiler . 
4 - E d i t  a  Program 

Con t ro l  i s  t r a n s f e r e d  t o  t h e  Draper Pascal E d i t o r  when t h i s  o p t i o n  
i s  chosen. For more i c fo rma t ion ,  r e f e r  t o  t h e  s e c t i o n  o f  t h i s  
manual on "The E d l t o r  . 
5 - E x i t  t o  DOS 

Pascal execut ion  i s  te rminated  by t h i s  o p t i o n .  Cont ro l  i s  passed 
t o  t h e  D isk  Opera t ing  System. 

6 - L i s t  a  f i l e  

T h i s  convenience e n t r y  i s  p rov ided t o  a l l o w  you t o  view, on t h e  
screen, an t e x t  f i l e  on d i sk  o r  t a  e. You a r e  prompted t o  e n t e r  
t h e  name o f  t h e  f i l e  t o  be 1 i s t e d .  ?he f i l e  i s  assumed t o  r e s i d e  
on t h e  d e f a u l t  d r i v e  i f  a  co lon  ( : i  i s  n o t . f o u n d  w i t h i n  t h e  name 
you s p e c i f y .  A t s t h e  end o f  t h e  17s , you w i l l  be prompted t o  press 
any key t o , c o n t i n u e .  A f t e r  p ress ing  a  key, t h e  Main Menu w i l l  
appear again.  

7 - Trace on i 
The wraparound i n t e r n a l  t r a c e  may be t u r n e d  on (o r  o f f )  w i t h  t h i s  
o p t i o n .  The t r a c e  i s  used on ly  f o r  debugging purposes and may be 
viewed a t  program t e r m i n a t i o n  t i m e  by r e s s i n g  CTRL-T. Pro ram 
execut ion  speed i s  s l  i g h t l  de raded w g i  l e  t h e  t r a c e  i q  a c t i v e  
You w i l l  be prompted t o  enger ?he number o f  t r a c e  e n t r i e s  t o  b; 
ma in ta ined b  t h e  system. Each t r a c e  e n t r y  r e q u i r e s  10 by tes  o f  
s to rage a t  t $ e  h i g h  end o f  memory. The t r a c e  may n o t  be used 
d u r i n  g raph ics  d i s p l a y s  because screen memory i s  a l s o  a t  t h e  h i g h  
end o f  memory. To t u r n  t h e  t r a c e  o f f  and remove t h e  memory 
a l l o c a t i o n  o f  t h e  t r a c e  t a b l e ,  en ter  zero when prompted f o r  t h e  
number o f  e n t r i e s  to ,maanta in.  The t r a c e  fo rmat  i s  descr ibed i n  
t h e  "System l n f o r m a t ~ o n  s e c t i o n  o f  t h i s  manual. 
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The Editor 

The Editor is used to create, modify, and save Pascal source 
files. It may also be used to process other text type files, like 
BASIC programs which have been LlSTed to disk or tape. It is a 
line oriented editor. Combined with some type of formatting 
program, it mas be used for word processing applications. The 
entire source o be edited must be in memor at one time. If 
Pascal program will not fit within the limifs of the Editor, fg;: 
you can use the INCLUDE feature of the Compiler to allow segme~ts 
of a.program to be edited separate1 Refer to the section on The 
omp 1 ler for mgre information p.n tK; l NCLUDE feature. Source,,cqde 

For the Editor is 1 isted,under Edltor Pro ram Source Listing in 
this manual. Some key points to be noted a%out this editor are as 
fol1ows: 

Eack line is referred to by line n mber, however, o line 
num ers are stored either internalyy or on the disc or tape. 

Each line ma contain u to 80  characters. This may be chan ed 
by .altering xhe cogstan? called MATLENGTH and re-compiling @he 
Editor. A source listing of the Editor 1s provided to 
registered users. 

A maximum of 250 lines of text may be edited at one time. This 
may be changed by altering the constant called MAXLINES and 
re-compiling the Editor. An increase in MAXLINES should 
correspond with a decrease in MAXLENGTH, and vice versa. A 
source listing of the Editor is provided to registered users. 

When enterin or editin a line, the line must be terminated 
by pressing ?he RETURN Zey. 

As lines are inserted into or deleted from the source file, 
the remaining 1 ines are automatical ly renum6ered. 

A line of source may extend onto more than one screen line. 

Due to o eration of the Atari operating s stem a blank line 
may not !e direct1 entered. To enter a byank line, ou must 
first enter a non-glank character (1 ike a period), d e n  use 
the Editor Change command to change the character to a space. 

In ut operations (App nd and Insert) are terminate by 
engering a null line ?just pressing the RETURN key?. 

The BREAK key is disabled b the Editor to prevent loss of 
data. It is enabled again as termination of the Editor. 

10 .  If you enter or change data then try to Quit or exit to the 
Compiler without first saving the data onto disk, you will 
reczjve --- - - . . -  an option to either save the data or ignore it and 

11. Cassette tape files may be loaded, edited, and saved by the 
Editor. The Compiler does not support tape input, You 
would firsf have fo load the file from tape, with tkzu&itor, 
then save it to disk. 

EDITOR COMMANDS 

General Prompts 

The following prompts are general in nature and are common among 
many of the editor commands to be described below. 



Draper Pascal 2 . 1  The E d i t o r  

L i n e  ->  
You are  prompted t o  en ter  one l i n e  number, as opposed t o  a  range 
of  l i n e  numbers, I t  i s  used by t h e  INSERT E d i t o r  command and 
r e f e r s  t o  t h e  l i n e  be fo re  which t h e  i n s e r t e d  l i n e ( s )  w i l l  be 
p laced.  

L i n e  from - >  
T h i s  i s  t h e  f i r s t  prompt f o r  a  range o f  l i n e  numbers., Enter  t h e  
]ow number o f  t h e  range. I f  you j u s t  press RETURN, l i n e  number 1 
i s  assumed. 

L i n e  t o  - >  
Enter  t h e  h i g h  l i n e  number i n  t h e  range des i red .  I f  on1 o  e l i n e  
i s  t o  be acted upon, t h a t  number must be en tered  i n  bo tx  t E i s  
rompt and t h e  one mentioned above. I f  ou j u s t  press RETURN, t h e  

F i g h e s t  1 i n e  number i n  t h e  b u f f e r  w i  1 J ge assumed. I f  t h e  number 
you en ter  i s  l ess  than  t h e  L i n e  from value,  t h e  ' L i n e  f rom 
va lue  w i l l  be used here .  

Enter  f i lename - >  
T h i s  prompt i s  shown when loading,  appendin and sav ing f i l e s .  
The l a s t  f i lename used i s  f i l l e d  i n  a f t e r  t f&  arrow I f  t h i s  i s  
t h e  f i l e  you wish t o  use now then a1 1 you have t o  ho i s  press 
RETURN. A f u l l  f i l e s p e c  ma be entered, b u t  i s  no t  r e q u i r e d .  I f  a  
co lon  ( : )  i s  n o t  found w i t x i n  t h e  f i lename s p e c i f i e d ,  then t h e  
d e f a u l t  d r i v e  i s  assumed. I f  t h e  f j lename g iven does no t  c o n t a i n  a  
p e r ~ o d  ( . ) ,  then a  s u f f i x  o f  .PAS i s  assumed. 

The Commands 

A - Add l i n e ( s )  a t  end 

T h i s  command i s  used t o  add l i n e s  a f t e r  t h e  l a s t  l i n e  c u r r e n t l y  i n  
t h e  b u f f e r .  I f  t h e  b u f f e r  i s  c u r r e n t l y  empty, then l i n e  1 w i l l  be 
assumed as t h e  s t a r t i n  I n  t h i s  manner, you can c r e a t e . a  
new f i 1 e  i f one has no? gzg:t ioaded. You can append .as many 1 i nes 
as you l i k e .  When you a re  f i n i s h e d  e n t e r i n g  l i n e s  u s t  p ress  
RETURN w i t h o u t  e n t e r i n g  any data on t h e  l i n e  (nu1 f l i n e ) .  
Prompts used: None 

C - Change l i n e ( s )  

The Chan e  coninand a l l ows  you t o  change one s p e c i f i e d  s t r i n  
p a t t e r n  ?o .another f o r  t h e  f i r s t  occurance i n  each l i n e  W i t t i n  t h e  
range o f  l l n e s  specified. A f t e r  being,prompted f o r  t Q e  l i n e  number 
range, you a re  asked f o r  t h e  da ta  t o  Chan e  from - >  and Change 
t o  - >  . Enter  any s t r ~ n g  q f  charac ters  a? each I mbedded 
b lanks  a r e  a1 lowed. I f you j u s t  r e t s  RETURN f o r  !l:mp&ange t o  
~ r o m ~ t .  t h e  f i r s t  occurance o f  tRe Change from data  w i t h i n  each - 
' l i n e ' w i l l  be de le ted .  
Prompts used: L i n e  f rom ' ,  ' L i n e  t o ' ,  'Change f rom' ,  'Change t o '  

D - De le te  l i n e ( s )  

T h i s  command a l l ows  you t o  d e l e t e  a  l i n e  o r  a  range o f  l i n e s  from 
t h e  f i l e  i n  memor he whole f i l e  i n  memor y i j l  be de le ted  Sf 
yo! j u s t  press R E ~ R N  when prompted f o r  b o t x  L i n e  from and L i n e  
t o  Be aware t h a  a l l  l i n e s  f o l l o w i n g  t h e  r a n  e  de le ted  w i l l  be 
renimbered t o  f i l l  t h e  gap j u s t  made i f  ou i e s i r e  t o  d e l e t e  a  
number o f  f i n e  ranges, d e l e t e  those w i t h  t x e  h i  hes t  numbers f i ~ s t  
and proceed toward t h e  beginning o f  t h e  f i l e .  $at  way, you won t 
have t o  do a  IST a f t e r  each range d e l e t e  t o  f i n d  o u t  what t h e  new 
l i n e  numbers tpr , t h e  f o l l o w j n g  l i n e g  are.  
Prompts used: L ~ n e  from , L ine  t o  L- 
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E - Edit line(s) 
The Edit command is used to edit or make individual c anges to).a 
line or ran e of lines that alrea y exist in memory. I ?  a range is 
specified, ?he 1 ines are presented to ou one at a tive. 4s ,each 
1 ine is resented, you may use any of ghe normal Atari editing 
ke s (1 iRe right and left cursor, inseqt, delete2 to alter the 
daga. Just press RETURN when you are finished wi A each change. I f 
you don't want to make a change to a line shown, just press 
R F T I I R N .  . . - .  - ..... 
Prompts used: 'Line from', 'Line to' 

F - Filer menu 
The Fil r is a s b$y tern whic ha dl s cornrnunicatjon with an 

rna? device YdisR or tape?.  fie Features provided are as 
A - Append file 
A file is read from disk or tape and added to the end of the 
file currently in memory. The data in memory prior to the 
append remainslunchan ed. 
Prompts used: Enter Bi 1 enamel 

D - Directory list 
This command is used to rovide a directory list of the 
pifferent files on a disgette. YOU are prompted for 
Filespec? . Enter the disk drive number,and selection 

eria for the directory list. If you just press RETURN you $?If see a djrectory ljst of all file? on,the $efault,drive. 
To see all files on drive two enter D2: or D2:*.* . To see 
?nly fileg with a suffix of PAS on drive one, enter 
Dl:*.PAS . 
Prompts used: 'Filespec?' 

L - Load file 
This is the way to load a file into memory from disk or tape. 
If any data was currently in memory, it is deleted and 
replaced by the file read in. 
Prompts used: Enter filename' 

S - Save file 
Data is copied from memory to disk or ta e with this command. 
The data currently in memory remains uncRanged. You are 
prompted for filename and may use whatever name you wish. It 
is not necessary to save a file under the same name as was 
used to load the file. You should save data to disk frequently 
if you are makingsextensive changes. That way you won't have 
to re-do as m u ~ h  if something,goes wrong. 
Prompts used: Enter filename 

I - Insert before line 
This command allows you to insert one or more lines at an po 
within the file in mgmory. The iqserted data is plated beyore 
line number you s ec!fy. To terminate insert mode, just ress 
RETURN without enferin an data,on the,same 1 ine (nu1 1 Pine) 
Note that all lines af?er ihe point of insertion will 
automatically be-renumbered. 
Prompts used: Line - >  

int 
the 



Draper Pascal 2 . 1  The E d i t o r  

L  - L i s t  l i n e ( s )  

One o r  more l i n e s  o f  da ta  from memory a r e  l i s t e d  on t h e  screen 
w i t h  t h i s  command. Dur ing  t h e  l i s t  ou may s top  t h e  s c r o l l i n g  by 
p ress ing  e i t h e r  t h e  s  ace bar o r  R ~ T ~ R N .  To resume s c r o l l i n g ,  
p ress  any o the r  key o  ! her than.ESC. The ESC key may be pressed t o  

remature ly  t e ~ m ~ n a t e  t h e  l ~ s t i n g .  
Frompts used: L ~ n e  from , L i n e  t o '  

M - Menu 

The main E d i t o r  menu i s  presented i n  response t o  t h i s  command. A 
u e s t i o n  mark ? )  may a l s o  be used t o  d i s p l a y  t h e  main menu. 

?rompts used: hone 

P - P r i n t  l i n e ( s )  

T h i s  command i s  used t o  c r e a t e  a  l i s t  o f  da ta  i n  memory on a  
p r i n t e r  a t tached t o  t h e  A t a r i  a r a l j e l  p o r t  (P : ) .  I n t e r n a l  l i n e  
numbers a r e  .a1 so , d i r e c t e d  t o  t i e  p r l n t e r  a1 though they do n o t  
a c t u a l l y  e x i s t , w l t h i n  t h e  f j l e  on d j s k  o r  tape.  
Prompts used: L i n e  from , L i n e  t o  

Q - Q u i t  

T h i s  command i s  used t o  e x i t  f rom t h e  E d i t o r  when you a r e  f i n i s h e d  
e d i t i n g  your data.  Con t ro l  i s  g iven t o  t h e  Main Menu program. I f  
you have changed t h e  da ta  i n  memor and have n o t  saved i t  p r i o r  t o  
quitting, ou w i l l  be g i ven  t h e  opgion o f  sav ing  t h e  da ta  o r  
i g n o r i n g  tKe changes and e x i t i n g .  ~f ou a re  go in  t o  compi le  a  
Pascel ,program immediate1 y  a f t e r  q u i t s i n g  t h e   dieo or, you may use 
t h e  X command descr ibed below. 
Prompts used: None 

S - Scan l i n e ( s ) '  

T h i s  command a l l ows  you t o  d i s p l a  a l l  l i n e s  w i t h i n  a  s  e c i f i e d  
range which c o n t a i n  a  s p e c i f i e d  cxa rac te r  s t r i n g .  The cga rac te r  
s t r ~ n g  ma c o n t a i n  an charac ters ,  i n c l u d i n  imbedded b lanks .  To 
tern o r a r i y y  s t o  t h e  y f s t 7 n g ,  press e i t h e r  ?he space bar o r  RETERN. TO abor f  t h e  l i s t i n g ,  press ESC. Press any o the r  key t o  
con t i nue  as normal. 
Prompts used: L i n e  f rom ' ,  ' L i n e  t o ' ,  'Scan f o r '  

X - E x i t  t o  Compiler 

T h i s  command te rm ina tes  t h e  E d i t o r  and t r a n s f e r s  c o n t r o l  d i r e c t l y  
t o  t h e  Compi ler.  I f  t h e  f i l e  i n  memory has been chan ed b u t  n o t  
saved ~ r i o r  t o  t h e  E x i t  command, YOU w i  1 1  be DromDtej t o  e i t h e r  
save t h e  f i l e  o r  i gno re  t h e  changes and proceed t o  t h e  Compi ler .  
Prompts used: None 
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The Compiler 

The Compiler 

The Ccppile~ is used to translate words that we humans understand 
into words that the computer can understand. The com uter words 
are referred to.as seudo-code, or -code for short. ~t?ese 
gseudo:code instrucgions are undersgood and executed by the 
upervisor. 

This is a single pass goal oriented compiler. It expects the 
proper syntax for a statement. If correct syntax is not found, the 
compilation stops, and an error number with associated text 
d scri tjon is displayed. At this point you are given the option 07 quieting or returning to the Ed~tor to correct the problem and 
do the compile again. 

The C m iler itself is written in Draper Pascal and occupies about 
2 8 K  o? LM memory space. 
The first prompt from the Compiler is 'Enter filename:' The name 
of thenlast pr gram edited run, or com ilqd is filled in for 
Fonvenience. I ?  this is th& one you wan! jyst ress RETURN. lY0y[ 
is *ot the one you want, just overtype i t  with !he name you 
desire. The name ou provide-will be$ome,the new default name for 
the Editor, Compiler, and,Main Menu Run g tion; No suffix is 
allowed wben specifyin filename. The ~ompieer W I  1 1  add the 
standard .PAS' to it ?or you. If the source does qot reside on 
$he Gefault $igk,drive, then you must prefix the filename with 
Dn: where n TS the disk drive number where the source resides. 

The default disk drive is normally disk drive number one, but is 
changed to the Ramdisk drive number if you are taking advantage of 
the Ramdisk feature of a Disk Operating System that supports it. 
Ramdisk initialization is explained in the manual provided to 
registered users. 

The next prompt is 'Enter List Output Filespec'. The default (if 
ou just press RETURN) is the screen (E:). list output may go 

go any normal output device, such as printeTh$P: ) or disk 
(D:LISTNAME.PRN). 

A number of additional points are mentioned below: 

1. Comments are delimited by * ( * '  on the left end and I * ) '  on the 
right end. Any characters maX appear within comments. Comments 
may appear anywhere with~n t e program. 

2. 'Include' files are supported. You may have procedures, 
functions, or any part of a rogram included in a compile, 
even *though it is not .actual7 part of the file being 
com ijed. It is a variation oy a comment which allows you to 
do ?his. The format is as follows: 

(*$I XXXXXXXX * )  or (*$I D1:XXXXXXXX *)  

The dollar sign and ' I '  must be right next to ' and must be 
followed by one space. Then ou may mention the ('D' for disk 
and drive number (if other txan the default drive is to be 
~ s e ~ ! ~ ~ ~ p l l o w  it with a colon ( : )  and the filename. A suffix 
o f will be automatica~l ,added to the file name. Then 
have at least one space and *J . 

3. Pascal source files must reside on disk. 

4. The output pseudo-code from the compile will be directed to 
the same disk driveathat the Pascal sgurce,resides on. It will 
be created with a f~lename suffix of .PCD If, ou have 
multiple disk drives and the source and pcode wiyl .not both 
fit on oqe disk have a small fileeon the output disk.with an 
include for the source which resides on the other disk. 

5. The hexadecimal offset of the pseudo instructions generated is 
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i v e n  a t  t h e  l e f t  s i d e  o f  t h e  o u t p u t  l i s t i n g .  T h i s  o f f s e t  may 
%e u s e f u l  f o r  debugging purposes 1 t may be r e f e r r e d  t o  when 
l o o k i n  a t  a  program t r a c e  (see ~ R A C E O N  i n  t h e  Pascal  
~ e f  i n i 2 i o n s  s e c t i o n  o f  t h e  manual p r o v i d e d  t o  r e g i s t e r e d  
u s e r s ) .  I t  a l s o  may be r e f e r r e d  t o  i n  case o f  an e r r o r  message 
o r  t e r m i n a t i o n  caused by p r e s s i n g  t h e  BREAK key.  The o f f s e t  
shown may n o t  a lways be accu ra te .  I f  n o t  exac t ,  t h e  va lues  a r e  
ve ry  c l o s e .  

6 .  The name and s t a c k  o f f s e t  o f  each v a r i a b l e  d e f i n e d  i s  shown a t  
t h e  e n d , o f  t h e  comp i l e  l i s t i n g .  The o f f s e t  v a l u e  i s  shown i n  
hexadec lmal .  Each s t a c k  e n t r y  i s  two  b y t e s  wide.  The f i r s t  
t h r e e  s tack  e n t r ~ e s ~ a r e  rese rved  f o r  s  stem use. The re fo re ,  
t h e  o f f s e t  o f  t h e  f i r s t  v a r i a b l e  w l l l  ge 0003 w h ~ c h  IS 
a c t u a l l y  s i x  b y t e s  i n t o  t h e  s t a c k .  I f  a  v a r i a 6 l e  i s  d e f i n e d  
w i t h i n  a  p rocedure  o r  f u n c t i o n ,  t h e  o f f s e t  shown i s  r e l a t i v e  
t h e  b e g i n n i n g  o f  t h a t  p rocedure  o r  f u n c t i o n .  

7. The program i s  ready  t o  r u n  immed ia te ly  a f t e r  t h e  comp i l e  i s  
f i n i s h e d .  No l i n k i n g  i s  r e q u i r e d .  (Some Pasca l  systems r e q u i r e  
l i n k i n g  o f  o u t p u t  code a f t e r  t h e  comp i l e  and b e f o r e  
e x e c u t i o n ) .  

8 .  Nested p rocedures  a r e  suppor ted.  You may d e f i n e  one p rocedure  
w.1 t h  i n  ano the r .  

9. Recu rs i ve  procedures a r e  suppor ted.  A ,p rocedure  may c a l l  
i t s e l f .  I f  v a r i a b l e s  a r e  d e f l n e d  w i t h i n  t h e  p rocedure  t h e y  
a r e  c eared w i t h  each e n t r y  I n t o  t h e  p rocedure  and r e f r e s h e d  
upon e x i t  f rom t h e  r e c u r s i v e  p rocedure  c a l l .  

10. No f o r w a r d  r e f e r e n c e s , a r e  a l lowed.  A p rocedure  may n o t  be 
r e f e r e n c e d  b e f o r e  i t  IS d e f l n e d ,  I n  most cases, n e s t i n g  t h e  
p rocedures  w i l l  t a k e  ca re  o f  t h ~ s  prob lem.  

11. Double  d e n s i t  d i s k  d r i v e s  a r e  sup o r t e d  f o r  b o t h  source  and . ?he pcpde w i l l  be w r i f t e n  t o  t h e  same d r i v e  t h a t  
f ~ ~ d t n : ~ ~ : ?  source  i s  t aken  f rom. 

12. Only  i n t e g e r  t y p e  parameters  may be passed t o  p rocedure  
f u n c t i o n q .  Other  t y p e s  o f  da ta  may ,be  passed by u s i n g  980i?:Y 
t y  e  v a r i a b l e s  se tup  a t  t h e  be i n n l n g  o f  t h e  program ( n o t  
w i f h i n  a  p rocedure  o r  f u n c t i o n y .  

13. A f u n c t i o n  may o n l y  r e t u r n  an i n t e g e r  t y p e  va lue .  Procedures 
do n o t  r e t u r n  va lues .  

14. Hexade imal  c o n s t a n t s  and l i t e r a l s  a r e  p r e f i x e d  by d o l l a r  
s i g n s  7 8 ) .  

15. To w r i t e  o u t  a n , i n t e g e r  i n  hexadecimal f o rma t ,  precede t h e  
v a r l a b l e  name w i t h  a  p e r c e n t  sign ( 5 ) .  

16. A t o t a l .  o f  170 c o m p i l e r  t a b l e  e n t r i e s , m a y  be used. One t a b l e  
e n t r  IS used f o r  each variable d e f l n ~ t i o n ,  p rocedure  name, 
f u n c z i o n  name and a ~ a m e t e r  name used w i t h  procedures and 
f u n c t i o n s .  ~ a 6 l e  e n f r i e s  f o r  y a r i a b l e p  d e f i n e d  w i t h i n  
p rocedures  a r e . r e - u s e d  f o l l o w l n  t h e  END f o r , t h a t  p rocedure .  
The number o f  t a b l e  e n t r i e q  use3 w i t h i n  a  comp i le  IS displayed 
a t  t h e  end o f  t h e  o u t p u t  l i s t  f rom t h e  Compi le r .  

17. The t i m e  needed t o  com i l e  a  program can be reduced b  t u r n i n g  
o f f  t h e  ANTIC c h i p  w i t E i n  t h e  computer T h j s  t u r n s  of! t h e  
d ~ s  l a y  t o  t h e  Screen e t  g i v e s  a  f a i r j y  s i  n l f i c a n t  i n c r e a s e  
t o  t h e  A t a r i ' s  i n t e r n a y  speed., i n  a  normal Bascal  p r o  ram, you 
can have POKE(559,O) t o  t u r n  it o f f  and POKE(559,34) 20 t u r n  
it back on. Bu t  a  sDec ia l  c o m ~ i l e  t i m e  o ~ t i o n  i s  D rov ided  t o  
make use o f  t h i s  f e a t u r e  t o  s ' e e d  up compi les .  I t '  i s  as 
f o l  lows. Have a  s ta tement  8+* t o  t u r n  t h e  ANTIC o f f  6 
( i n c r e a s e  speed),  and use I:&-*] t o  t u r n  t h e  ANTIC on (resume 7~ 
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normal speed).  These o p t i o n s  may appear anywhere w i t h i n  a  
rogram. The ANTIC IS a u t o m a t ~ c a l  y t u r n  d  back on a t  comp i l e  

f e r m i n a t i o n  and a t  t i m e  o f  e r r o r  [ i f  anyg. 
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The Supervisor 

The Supervisor is a hi h performance machine language pro ram 
which simulates a pseu%o 16-bit stack oriented computer gt 
executes the pseudo code that is generated by the Cornpi ier. 

It is loaded into memory by disk operating system at the hex 
location $1D7C which is just above DOS in memory. It should work 
with any DOS that allows a program to load at that address, such 
as Atarl DOS 2.1S, Atarl DOS 2.5, or SpartaDOS version 2.x or 
higher. A message will be displayed if the Supervisor cannot be 
loaded at the proper locat~on. 

The disk fil?name for the Supervisor's object code is 
AUTORUN.SY$ . It ma be renamed to anyth~ng you deslre, such as 
'PASCAL.COM kut wiyl not e automa$icall loadgd when the disk 
is booted if't e name is ot k er than A U T O ~ ~ N . S Y S  . To start the 
Pascal system from tbe,DOS menu, use the L , binary load, option 
to load AUTORUN.SYS lnto memory. Execution w ~ l l  b e g ~ n  
automatical ly. 

The Supervisor kegins exgcution by loadin and executing,the 
Pascal program INIT.PCD from the defaule drlve, w h ~ c h ,  is always 
disk drive 1 immediately after loading the Supervisor. INIT.PCD 
is the name of the main menu program. You may sub?titute a?y 
comp~led Pascal program of your own b namln ~t INIT.PCD . In 
this manner, you can have a-true turqcey syszem where your program 
begins execut~on after bootlng the d ~ s k .  

After-termination of each Pascal program, the Su ervisor ives you 
a-choice of what to do next. You are prompted wifh the foylowlng 
I ine: 

If you press the START key, your Pascal rogram will execute a ain 
from the be inn~ng. !f you press the SELECT key, control wi 1 1  %e 
transfered 70 the main menu pro ram (INIT.PCD). If you press the 
ESC key, you w i 1 1 ex it to the D ~ S  ut 1 1 it menu. You a1 so have two 
other options at this point. The are,boih usad for dgbug ing 
purposes. If you press CTRL-S (txe S key while hold~n %own the 
CTRL key), the stack values, at termination time, wi 1 1  %e 
d~splayed. If you,press CTRL-T the internal trace table, if 
actlve, will be d~splayed. with either of these two debuggin 
opt~ons, you will be asked where thg display should be sent,%y,the 
prom t WHERE? (FILESPEC) . To see ~t on the screen, enter E: . 
It a$so may be sent to printer or disk b fol lowing normal 
f 1 lespec namin conventions. If the dispyay is sent to the screen 
ou may sto t8e scrolling by use of the s ace bar Press the ESC' 
cey if ou iave seen enou h and wish to refurn to the Supervisor 
terminaiion prompt. Any o?her key causes scrolling to contlnue as 
normal . 
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Pascal Definitions 

ABS FUNCTION ABs(Number):INTEGER; 

This f~nction~returns the absolute value oftlNumbey'. In 
effect, all, i~ $oes is,return the value of Number with a 
positive sign. Number may be any integer expression. 

Example: PROGRAM ABS DEMO; 
VAR AJ,J:INTEGER; 

BASIC Equivalent: AJ = ABS(J) 

ADDR FUNCTION ADDR(Var):INTEGER; 

This function returns the inte er absolute address of the 
specified variable. The var iabge may be of any t If it is 
an element of an array, the address returqed,is gE:i of the 
part~cular element specifTed.,For a descript~on of $he data 
formats, see the,~tem titled Internal Data Formats in the 
System Information section of this manual. 

Example: PROGRAM ADDR DEMO; 
VAR A,B:INTE€ER; 

BEG l N 
A :=  ADDq(B&; 
WRITELN( AD RESS OF B IS ',A) 

END. 

BAS!C Equivalent: A = ADR(J$) (Applies only to string 
variable in Atari BASIC) 

AND 

This operator sets the resulting condition as true if both 
the left and ri ht factors around it are true, otherwise, the 
cond~tion IS se? to false. Parentheses should surround the 
factors on each side. 

Example: PROGRAM AND DEMO; 
VAR A:INTEGER; 

A>O) AND (A<7) THEN 
ITELN(*VALUE WITHIN RANGE') 

END. 

BASIC Equivalent: Same as Pascal 

ARCTAN FUNCTION ARCTAN(Var):REAL; 

ARCTAN is a REAL built-in function that returns the value of 
an an le whgse tangent is equal to the value of the variable 
specl?ied. Var may be either a gEAL variable or an INTEGER 
variable, but the value returned 1s always REAL. 
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Example: PROGRAM ARCTAN DEMO; 
V A R  Rl,R2:REALj 

BEG1 N 
WRITELN('Enter a  numbe r ' ) ;  
READ(RIJa 
R2:=ARC AN(RI); 
WRITELN('The ARCTAN o f  ' ,R1 , '  i s  ' ,R2) 

END. 

BASIC e q u i v a l e n t :  R2=ATN(R1) 

ARRAY ARRAY Num e r l ]  OF Ty 
ARRAYENumker 1  ,Numberel OF Type 

A R R A Y  s p e c i f i e s  t h a t  m u l t i  l e  occurances o f  a  v a r i a b l e  a r e  t o  
be d e f i n e d .  E i t h e r  one o r  two d imens lo?  ar rays,may be 
d e f i n e d .  Fo r  s i n g l e  d imens ion a r r a y s ,  Number2 gnd t h e  qomma 
t h a t  recedes  i t  must be o m i t t e d .  Number1 and Number2 may 
be ei!her i n t e g e r  numbers o r  p r e v i o u s  1 y  d e f i n e d  i n t e g e r  
c o n s t a n t s .  They s  e c i f y  t h e  number o f  e lements  $0 be 
dimensioned.  Fo r  !wo d l m e n ~ i o n  a r r p y s ,  Number 1  r e p r e s e n t s  
t h e  number o f  rows,  w h ~ l e  Number2 r e p r e s e n t s  $he number o f  
columns w i t h i n  each row. Space i s  r e s e r v e d  f o r  N u y b e r l + l  
e n t r i e s  because occurance numbers o f  ze ro  t h r o u g h  Number' 
a r e  a l l o c a t e d .  T h i s  means t h a t  ARRAY[2] d e f i n e s  space f o r  
t h r e e  e n t r i e s  numbered 0  1  and 2. ARRAY 2,3] d e f i n e s  space 6 f o r  t w e l v e  e n t r i e s ;  rows 6 t h r o u g h  3  w i t h  ou r  columns (0  
t h rough  3)  i n  each row. Wh i l e  u s i n g  an a r r a y ,  n o t e  t h a t  t h e  
index  f o r  t h e  e jement  i n  t h e  a r r a y ,  wh i ch  i s  s p e c i f i e d  w i t h i n  
pa ren theses  ) must e i t h e r  be an i n t e g e r  number o r  an 
i n t e g e r  t y p e  va rSab le .  

Examples: PROGRAM A R R A Y  DEMO; 
CONST S  I ZE=4;- 
V A R  I  ROW COL: I TEGER ' 

AI : A ~ R A Y  3y OF I  ~ T E O E R  - 
A2: A R R A Y  SIZ ] OF S T R I ~ G ;  
~ 3 :  A R R A Y  1 2,37 OF I NTEGER; 

BEGIN 
FOR I  :=0 TO 3  DO 

- 

FOR-ROW:-o i o  2  DO 
FOR OL-=O T  3 DO 

~ 3 7 ~ 0 1 .  C O L ~  : =ROW 
END. 

BASIC E q u i v a l e n t :  DIM A(3) 
No e q u i v a l e n t  f o r  BASIC s t r i n g  v a r i a b l e s .  

ASC FUNCTION ASC(Cvar):INTEGER; 

T h i s  f u n c t i o n  r e t u r n s  t h e  ASCII v a l u e  ( i n t e g e r )  o f  t h e  
s p e c i f i e d  c h a r a c t e r  v a r i a b l e .  

Example: PROGRAM ASC-DEMO; 
V A R  [:INTEGER; 

CH :CHAR ; 

BEGIN 
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I : =  ASC(CH);  
WRITELN( THE ASCll VALUE OF ',CH,' IS ' , I )  

END. 

BASIC E q u i v a l e n t :  I = ASC(CH) 

BEGIN 

BEGIN marks t h e  s t a r t  o f  a  b l o c k  o r  com ound s ta tement  w i t h i n  
a  Pasca l  p r o  ram. END marks t h e  termina!ion o f  t h e  b l o c k  o r  
compound s ta fement .  Each s ta tement  between t h e  BEGIN and t h e  
END, excep t  f o r  t h e  l a s t  one, shou ld  be f o l l o w e d  by a  
semico lon ( ; ) .  

Example: PROGRAM BEGINJEMO; 

BEG1 N  
WRITELN('My name i s  F r e d ' ) ;  
WR I  TELN ; 
WR 1 TELN 

END ; 

BASIC E q u i v a l e n t :  None 

BLOAD PROCEDURE BLOAD(Program); 

T h i s  e x c l u s i v e  b u i l t - i n  procedure loads  t h e  s  e c i f i e d  program 
( o r  d a t a )  f r om d i s k  i n t o  memor . The p r o  ram go be loaded 
shou ld  be i n  t h e  s tandard  DOS yoad forma? as enera ted  by an 
a p p r o p r i a t e  assembl e r  o r ,  t h e  b j n a r  save f u n c e i o n  o f  DOS 

Program shou ld  be s p e c i f  l e d  i n  t x e  normal f i l e s  ec for r i la t ,  
i n c l u d i n g  ex tens ion ,  i f  any.  The o b j e c t  loaded w i e l  n o t  
a u t o m a t i c a l l y  b e g i n  execu t ron  a f t e r  comp le t i on  o f  t h e  l oad ,  
as some programs do. The machine language program w i l l  be 
executed by use o f  t h e  CALL b u ~ l t - r n  p rocedure .  Re fe r  t o  t h e  
CALL desc r r  t r o n  f o r  f u r t h e r  in formatron. ,  The IORESULT v a l u e  
shou ld  be cgecked a f t e r  t h e  BLOAD t o  v e r r f y  t h a t  t h e  program 
d i d ,  i n  f a c t ,  e x i s t  on t h e  d i s k .  

E x p l a n a t i o n  f o r  example: 
The Pasca l  p r o  ram below sends t h e  ASCll v a l u e  o f  each o f  t h e  
up e r  case l e t p e r s  t o  t h e  6502 assembler s u b r o u t i n e .  The 
sup rou t  r ne c h a n g e s  t h e  c h a r a c t e r  t o  i n v e r s e  and t hen  changes 
i t  i n t o  a  l owe r - case  c h a r a c t e r  b e f o r e  r e t u r n i n  c o n t r o l  t o  
t h e  Pasca l  program. The Pascal  program t h e n  r e f r i e v e s  t h e  
c h a r a c t e r  f r om t h e  s u b r o u t i n e ,  p r i n t s  i t  on t h e  screen,  and 
r e p e a t s  u n t r l  t h e  a lphabe t  IS complete.  

Example: PROGRAM BLOAD DEMO-1; 
V A R  I : I N T E G E R ~  

CH :CHAR ; 

B J '  ) t 

EN 
NOT 

ASC ( 
ON DISK 

' Z ' )  DO 
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END. 

*** 6502 Assembler s u b r o u t i n e  used i n  above demo 
10 *=$600 
20 ADDR1 .BYTE 0  
30 LDA ADDR1 Get c h a r a c t e r  f rom Pascal  
40 ORA #$80 Make c h a r a c t e r  i n v e r s e  
50 CLC Prepare f o r  add i n s t r u c t i o n  
60 ADC #32 Make c h a r a c t e r  lower case 
70 STA ADDR1 Put  back c h a r a c t e r  f o r  Pasca l  
80 RTS R e t u r n  t o  Pasca l  program 
90 .END 

T h e - c a p a b i l i t y  i s  a l s o  p r o v i d e d  f o r , t h e , a  Gum 1 t o r  t h e  X 
r e g r q t e r  and t h e  Y r e g i s t e r  t o  be i n l t l a F i r e 2  ?or  t h e  
m a c h ~ n e  I a n  uage programs use. The v a l u e  f o r  t h e  accumu1,ator 
shou ld  be s  ? o r e d  i n t o  memory l o c a t i o n  166 ($A6).  The i n i t i a l  
va l ues  f o r  t h e  X and Y r e g i s t e r s  o  i n t o  l o c a t i o n s  167 and 
168 $A7 and $A8) r e s  e c t l v e l y .  d e n  c o n t r o l  1s r e t u r n e d  t o  
t h e  6asca l  program, tRe end in  va lues  o f  t h e  accumulator ,  x 
r e g i s t e r ,  and Y r e  i s t e r  may %e found i n  t hese  same 
l o c a t i o n s .  Us ing  t E i s  techn ique ,  t h e  same demo program c o u l d  
be made up as f o l l o w s :  

Example: PROGRAM BLOAD DEMO-2; 
VAR I:INTEGER; 

CH : CHAR ; 

BEGI OPTIOJ"~P; N 

BLOAD EST.08J1 

?FT/8~%?t  < >  o T 
WRITELN TE$ 

FOR I :  AS&^ A 3.E 
BEGIN 

WR ITE(CH 
END; 

WR 1 TELN 
END. 

'HEN 
J NOT, 

I ASC( 
, O Y  D I S K ' ) ;  
Z ) DO 

*** 6502 Assembler s u b r o u t i n e  used i n  above demo 
10 *=$600 
20 ORA #$80 Make c h a r a c t e r  i n v e r s e  
30 CLC P repa re  f o r  add i n s t r u c t i o n  
40 ADC #32 Make c h a r a c t e r  lower case 
50 RTS Re tu rn  t o  Pascal  program 
60 .END 

BASIC E q u i v a l e n t :  None, however some BASIC p r o  rams POKE 
machine langua e programs i n t o  memory a f t e r  RE ID^^^ t h e  ASCI I 
va l ues  f o r  eacg b y t e  of  t h e  program as con ta i ned  i n  DATA 
s ta tements .  

BOOLEAN 

BOOLEAN i s  a  t y  e  code which can r e p r e s e n t  one p f  two s t a t e s ,  
TRUE o f  FALSE. ?he a c t u a l  va l ue  i s  e i t h e r  ze ro  o r  FALSE o r  
one f o r  TRUE. A BOOLEAN v a r i a b l e  can b e  used t o  save t h e  
r e s u l t  o f  a  c o n d l t ~ o n .  

Example: PROGRAM BOOLEAN DEMO; 
V A R  ANSWER:BOOL€AN; 
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BEGIN 
ANSWER:=TRUE; 
ANSWER:=FALSE' 
ANSWER : =  X < d -  
ANSWER:= ( X  < 6 )  OR ( X  > 99) 

END. 

BASIC E q u i v a l e n t :  None 

CALL PROCEDURE CALL(Address); 

The CALL r edure t r a n  f e r  e x e c u t i  t o  g machine. language 
program.aE ?fie , s  e c i f  ea adaress.  ~ 8 a r e s s  i s  any i n t  ger 
exp ress ion  whi& i nc l udes  he? c o n s t a n t s .  I t  . i s  equ iva7en t  t o  
t h e  assembler o  e r a t i o n  JSR ( jump t o  s u b r o u t i n e ) .  The 
s u b r o u t i n e  sho ?d r e t u r n  c o n t r o l  t o  t e  Pascal  p r o  ram by 
u s i n g  t h e  RTS Y r e t u r n  f rom s u b r o u t i n e ?  o p e r a t i o n .  80 
parameters  a r e  assed t o  t h e  s u b r o u t i n e  d i r e c t l y  so t h e  6502 
s t a c k  w i  1 1  n o t  ge loaded w i t h  a  number o f  arameters ,  as i s  
done by A t a r i  BASIC. T h i s  s im 1 means tha! t h e  machine 
1 anguage s u b r o u t i n e  shou 1 d  nq! xave a  PLA (pu 1 1 acqumu 1 a t o r )  
i n s t r u c t i o n  a t  i t s  s t a r t  as i s  cus tomary .w i t h  machine 
language s u b r o u t i n e s  c a l l e d  f r om an A t a r i  BASIC USR 
i n s t r u c t i o n .  I f  t h e  s u b r o u t i n e  does b e g i n  w i t h  PLA and no 
arameters  a r e  b e i n  passed, ou can u s t  have t h e  c a l l  r e f e r  

!o t h e  address o f  t g e  b y t e  a fge r  t h e  $LA i n s t r u c t i o n .  
However, t h e  accumulator ,  t h e  X r e g i s t e r ,  and t h e  Y r e g i s t e r  
may be i n i t i a l i z e d  b e f o r e  a  c a l l  t o  t h e  s u b r o u t i n e  and 
i nspec ted  a f t e r  r e t u r n i n  f r om t h e  s u b r o u t i n e .  Re fe r  t o  t h e  
e x p l a n a t i o n  under BLOAD ?or  more d e t a i  1s. 

Example: Re fe r  t o  BLOAD example 

BASIC E q u i v a l e n t :  None, b u t  q u i t e  s i m i l a r  t o  t h e  USR 
i n s t r u c t i o n ,  as ment ioned above. 

CASE CASE e x p r l  OF c o n s t l  : s t m t l ;  
cons t2  : s tm t2 ;  

&istn : s tm tn  
END; 

CASE e x p r l  OF c o n s t l  : s t m t l ;  
cons t2  : s tm t2 ;  

&&s tn  : s t m t n  
ELSE s tmtx  
END ; 

The CASE s ta tement  compares t h e  r e s u l t  o f  an exp ress ion  w i t h  
seve ra l  c o n s t a n t s  t o  de te rmine  t h e  a p p r o p r i a t e  s ta tement  t o  
be executed.  

Example: PROGRAM CASE DEMO; 
V A R  DAY:INTEGER; 

BEGIN 
WRITE('Enter day number ' ) ;  
READ(DAY); 
CASE DAY OF 

1  : WRITELN 
2  : WR l TELN 
3 : WRITELN 
4 : WRITELN 
5  : WRITELN 
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6  : WRITELN ' S a t u r d ? y ' ) ;  
7 . WR ITELN( 'Sunday 

ELSE 
WRITELN(' lnva1id day number ' )  

END 
END. 

BASIC E q u i v a l e n t :  None 

CHAR 

T h i s  i s  a  t y p e  code ass igned  t o  v a r i a b l e s  t o  be used i n  
c h a r a c t e r  f o rma t .  For  t h e  r e a d i n g  o f  c h a r a c t e r  t y p e  
v a r i a b l e s ,  one c h a r a c t e r  o f  d a t a  i s  t r a n s f e r e d  f r om t h e  i n p u t  
d e v i c e  o  t h e  v a r i a b l e .  N o s c a r r i a g e  r e t u r n  (RETURN) i s  requires t o  t e r m i n a t e  t h e  i n p u t .  

Examp 1 e: PROGRAM CHAR-DEMO ; 
VAR CH:CHAR; 

BEG l N 
READ(CH) ; 
CA$E,CH OF 

A : WRITELN ' ~ i r s t  l e t t e r ' ) ;  
' B '  : WRITELN['Last l e t t e r  ) 

END 
END. 

BASlC E q u i v a l e n t :  None. 

CHR FUNCTION CHR(expr1):CHAR; 

T h i s  f u n ~ t i o n  ~ h a n g e s  an i n t e  e r  v a l u e  i n t o  a  c h a r a c t e r  
f o r m a t .  e x p r l  ma be any in?eger ex r e s s i o n  I f  t h e  v a l u e  
o f  ex r 1  i s  g reaxer  t h a n  ,255, t k e n  !he ASCl i v a l u e  o f  t h e  
c h a r a c f e r  v a l u e  r e t u r n e d  w i  1 1 be expr  1  modulo 256. CHR 
must be used i f  it i s  d e s i r e d  t o  w r i t e  a  c h a r a c t e r  which i s  
n o t  a  normal l e t t e r  o r  number, such as send1 c  n t r o l  codes 
t o  a  p r i n t e r  o r  c l e a r i n g  t h e  screen.  The C H R ? Q Z S ~  i n  t h e  
following example i s  t h e  p rope r  code f o r  c l e a r i n g  t h e  sc reen .  

Example: PROGRAM CHR DEMO; 
VAR CH:CHAR; 

1:INTEGER; 

BEGIN 
WRITE('Enter a  number between 0 and 255 ' ) ;  
READ( I  ) ' 
CH:=CHR[ I ) ;  
WRITELN CHR(125), 'Character  e q u i v a l e n t  i s  ',CH) 

END. 

BASlC E q u i v a l e n t :  CH=CHR$(I) 

CLOSE PROCEDURE CLOSE(Fi1e); 

T : i q e b u i l t - i n  rocedure  c l o s e s  a  p r e v i o u s l y  opened f i l e .  
may e i t E e r  be a v a r i a b l e  o f  t y  e  FILE, o r  an a b s o l u t e  

IOCB number, such as PI. I t dges n o t  R u r t  t o  c l o s e  a f i I e  
which i s  a l r e a d y  c losed .  M u l t i p l e  f i l e s  may be s p e c i f i e d  if 
sepa ra ted  by commas. 

Example: Re fe r  t o  examples f o r  EOF and EOLN 

BASIC E q u i v a l e n t :  CLOSE # 2  
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COLOR PROCEDURE COLOR(Number); 

This built-in procedure determines the data to be stored in 
the display memory for all subsequent PLOT and DRAWTO 
built-in procedures. It's purpose is identical to that of the 
COLOR command in BASIC. Please refer toeyour Atari BASIC 
manual for further information. Number may be any integer 
expression. 

Example: Refer to example for GRAPHICS 

BASIC Equivalent: COLOR 2 

CONCAT PROCEDURE CONCAT(Parml,ParmZ, . . . )  :STRING; 

This built-in function returns a string value equal to the 
concatenation of all parameters specified in the CONCAT 
function. These parameters may be of type string constant, 
string variable, or character variable. 

Example: PROGRAM CONCAT-DEMO; 
VAR PGMNAME:STRING; 
BEG l N - - 

WRITE('Enter file name ' ) ;  
READLN PGMNAME 
PGMNAMA : = CON AT( PGMNAME , * . TxT ) ; 

END. 
b 

BASIC Equivalent: PGMNAME$(LEN(PGMNAME$+~))='.TXT' 

CONST CONST namel=valuel; name2=value2; . . .  
CONST is used to declare constants to be used within a 
program. The value of a constant cannot be changed. The 
values ma be of type inte er or real. String constants are 
not .permi!ted. The most efyicient method for simulating 
string constants is to declare s ace for them with the VAR 
declarative, then read in the vayues from a disk file 
Hexadecimal integers may be defined by preceding the ialue 
with a dollar sign ( $ ) .  

Example: PROGRAM CONST-DEMO; 
CONST NUMTIMES = 4; PI = 3.1416: 

ACCUM = $ ~ 6 ; .  
VAR 1:INTEGER; 

RADIUS,ANSWER:REAL; 

MES DO 

radius ' 

:um * jRADlU erenc 

BASIC Equivalent: None 

COPY FUNCTION COPY(Source,lndex,Length) : STRING; 

This built-in function returns ? string value composed of a 
por$ion of,the string named by Source Tbe porqion consists 

Length characters startin at offset Index into 
'Zource . The first position o? a string has the index value 
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~f 1. 'Index' and 'Length' are in$eger e~pressions, while 
Source must be of type string. Length must not be 
negative and'must bave a value in the,range,l-255. The saTe 
is true for Index . If the,value ~f I n d e ~  plus 'Length is 
reater than the length of Source , then Lengtb' assumes 

?he value of the length of 'Source' mlnus Index . 
Example: PROGRAM COPY DEMO* 

VAR FULL NAME, LAS~-NAME : STR I NG; 
!:INTEGER; 

BEG l N 
FULL NAME : = 'SM I TH JOHN B ' ; 
I : =-POS~ * , , FULL NAME) ; 
LAST-NAM : =  COPYTFULL-NAM$,I,I-I); 
WRITELN(:The last name o ,FULL-NAME, 

1 s , LAsT-NAMEF 
END. 

BASIC Equivalent: A$=B$(4,7) 

COS FUNCTION COS(Var):REAL; 

COS is a built.-in func$ion,whjch returns the cosine of the 
value of the variable Var . Var may be either an INTEGER 
variable or a REAL variable. The value returned will always 
be a REAL value. 

Example: PROGRAM COS DEMO; 
VAR R1,RZ:REAL; 

BEGIN 
a real number'); 

of ',Rl,' is ',R2) 
END. 

BASIC equivalent: R2=COS(R1) 

CVTREAL FUNCTION CVTREAL(IV~~):REAL 

This built-jn function can be used to cvpy tbe value of an 
INTEGER variable,into a REAL variable. lvar must be an 
INTEGER type variable. 

Example: PROGRAM CVTREAL-DEMO; 
VAR I1:INTEGER; 

R1:REAL; 

BEGIN 
WRITELN 'Enter an integer number'); 
REno(uf- 
RI:=CVTR~AL(I 1); 
WRITELN(R1, is now a real number') 

END. 

BASIC Equivalent: None 

DEG PROCEDURE DEG; 

DEG is used to specify that the output values from ARCTAN, 
COS, and SIN are to be expressed in degrees, as opposed to C- 
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radians. The system defaults to radians unless DEG is 
specified., Once specified, all output is in degrees until RAD 
is specified for radians, or the computer is turned off and 
back on. 
Example: PROGRAM DEG RAD DEMO; 

VAR R1 R2:REAL;- 
RE$LY: CHAR ; 

BEG l N 
WRITELN :Enter a D for output in de rees' 
W R I T ~ L N ~  or R for output in raiians' 
READ RE LY); 
CASEIREPLY OF 

D : DEG; 
'R': RAD 

CI C C  
LLJL 

W R I T E L N ( ' T ~ ~ ~  was not one of the choices') 
END; 
WRIT LN 'Enter a real number'); 
READ R2:=!1N\~l~* R1 

WRITELN 'T 6 sine of ',Rl,' is ',R2) 
END. 

BASIC Equivalent: DEG 

DELETE PROCEDURE DELETE(Source,lndex,Size); 

The DELETE built-in procedyre removes a specified number of 
characters from a s$rin . Size characters are,removed from 
the string, Source , s?art1ng at offset Index . 
Example: PROGRAM DELETE DEMO; 

VAR ALPHABET:STRING; 

BEGIN 
ALPHAB Ts='ABCDEFG'- 
DELETE A~PHABET 3,2) ; 5 WR I TEL (ALPHABE+) 

END. 

The resulting value of ALPHABET will be 'ABEFG'. 

BASIC Equivalent: None 

DIV 

This operator corn utes the quotient of the two factors 
surroundin it. ~ l e  factors ma be either of type REAL or 
t pe INTEG@R. DIV is equivalenx to / in this implementation 
oY Pascal. 

Example: PROGRAM DIV DEMO- 
VAR I 1,12: IRTEGE~; 

Rl,R2,R3:REAL; 

BEGIN 
11:=20; 
12:=11 DIV 2; 
R1:=20.0; 
R2:=5.2; 
R3:=R1 DIV R2 

END; 
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BASIC Equ iva len t :  R3=Rl/R2 

DOS PROCEDURE DOS; 

Th i s  b u i l t - i n  procedure te rminates  execu t ion  o f  t h e  Pascal 
superv isor  and t r a n s f e r s  c o n t r o l  t o  t h e  A t a r i  Disk Opera t ing  
S stem. For more i n f o r m a t i o n  on t h e  use o f  DOS, r e f e r  t o  t h e  
D ~ S  Manual . 
Example: PROGRAM DOS-DEMO 

BEGIN 
DOS 

END. 

BASIC Equ iva len t :  DOS 

DRAWTO PROCEDURE DRAWTO(X,Y); 

The DRAWTO b u i l t - i n  procedure causes a  r a p h i c  l i n e  t o  be 
drawn f rom t h e  l a s t  coord ina te  r e f e r e d  20 I n  a  PLOT o r  DRAWTO 
b u i l t - i n  procedure. The c o l o r  o f  t h e  l i n e  i s  d e t y m i n e d  by 
t h e  most recen t  setting o f  t h e  COLOR procedure. X '  and Y '  
may be any v a l i d  i n tege r  expressions. 

Example: PROGRAM DRAWTO; 
VAR X,Y:INTEGER; 

BEGIN 
COLOR $ 
PLOT6 
X:=2 ' 
~ : = 3 0 f  
DRAWTO 

END; 

BASIC Equ iva len t :  DRAWTO X J Y  

DUMPSTK PROCEDURE DUMPSTK; 

Th is  e x c l u s i v e  b u i l t - i n  procedure dumps t h e  va lues o f  t h e  
Pascal s tack  t o  t h e  ou tpu t  dev ice o f  your choice.  The o u t p u t  
i s  sent  t o  IOCB #7.  I f  i t  i s  a l read  o  en, then i t w i l l  be 
used as IS. I f  i t  i s  no t  ?pen t h e  Yol?owrng prompt w ~ l l  be 
d i sp layed  on t h e  screen: W H E ~ E ?  (FILESPEC) Enter w i t h  a  
normal dev ice  s p e c i f i c a t i o n ,  such as E : .  ~ a c A  ,s tack  e n t r y  i s  
two by tes  wide. I t  i s  d isp layed i n  t h e  f o l l o w i n g  format :  

STACK ADDR=aaaa HEX=hhhh CHAR=cc 

aaa ' j s  h  abso lu te  adgress o f  t h i s  s tack  e n t r  shown i n  
hexaiecimaf foymaf. hhhh i s  t h e  va lue  o f  t h i s  sX;ck e q t r y  
shown i n  hex. cc i s  t h e  same stack e n t r y  va lue  shown i n  
charac ter  f o r ~ a t  i f  t h e  va lue  i s ,de te rm ined  t o  be p r i n t a b l e .  
Refer t o  t h e  S stem In fo rma t ion  s e c t i o n  o f  t h l s  manual f o r  
a  d e s c r i p t i o n  o f  I n t e r n a l  v a r ~ a b l e  formats.  

Example: PROGRAM DUMPSTK-DEMO; 

BEG1 N 
DUMPSTK 

END. 

BASIC Equ iva len t :  None 
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DVSTAT PROCEDURE DVSTAT(A,B,C,D); 

ThJs exclusive built-in procedure reads the device status 
in ormation,as requested f y o ~  tbe,ST4TvS comrnqng and stores 
the values into var~ables A , B C and D . These 
variables may have any names, but hust 6e redefined as 
inte e variabl s. The values stored into the na ed ya jables 
are taken from tocations 746 through 749 decimaT wltfiin the 
operat~ng system. The most common usage for DVSTA? would be 
in checking the status of,RS232 ports. Consult your Atari 850 
Interface Module Operator s Manual for the meanings 
associated with these different status bytes. 

Example: PROGRAM DVSTAT DEMO; 
VAR B Y T E ~ , B Y T E ~ , B Y T E ~ , B Y T E ~ : I N T E G E R ;  

BEG  STATUS^($;); I N 

DVSTAT YTE1 BYTE2 BYTE3,BYTE4); 
WRITEL status values are , 

BYTE1, 
BYTE2,: : :  
BYTE3 
 BYTE^) f 

END. 

BASIC Equivalent: 

END 

END marks the termination of a block or compound statement 
within a Pascal program. BEGIN marks the start of the block 
or compound statement. Each statement between the BEGIN and 
the END, e c pt for the last one, should be,foljowed by a 
semicolon r ; ? .  END is also required as termlnat~on for a CASE 
statement. 

Example: Refer to example for BEGIN. 
BASIC Equivalent: None 

EOF 

This reserved word checks for end of file of an input device. 
It returns a true value if the mas! recgnt read of the file 
has de ected an end of f ~ l e  mark. File may be either a 

a # .  
f vayigb e of type FILE, or an absolute lOCB number preceded by 

Example: PROGRAM EOF DEMO; 
VAR INPUT 0UTPUT:FILE; 

DATA : STR I NG ; 

INPUT 'D:TEST.TX 
E ( O U T ~ T ,  D :TEST 

REPEAT 
READLN INPUT DATA 
WR I TEL 6 OUTP~T, DAli) 

uNr lL EoF[ INPUT) 
CLOSE( I NPUT,OUTP~T) 

END. 
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BASIC Equivalent: 100 TRAP 2000 

5660 IF PEEK(195)=136 THEN . . .  

EOLN EOLN(Fi1e); 

This reserved word checks for end of line of an input device. 
It returns a true value if the most recent read of the file 
has detected an end of line condition ($98 character). File' 
may be either a variable of type FILE, or an absolute IOCB 
number preceded by a # . 
Example: PROGRAM EOLN DEMO; 

VAR DATA:CHAK; 

BEGIN 
OPEN #1,4 
OPEN(#2,8 
REPEAT 

WRIT READP1 ( #  
IF EOLN 

UNTIL EOF 
CLOSE(#1, 

END. 

'ELN (#2) ; 

BASIC Equivalent: 100 GET #1 A 
200 I F ~ = 1 5 5  THEN . . . 

EXIT PROCEDURE EX I T; 

This built-in procedure causes immediate termination of the 
currently executing Pascal program. C ntrol is transfered to 
the Pascal Supervisor. No f 1 les are cposed. 

Example: PROGRAM EXIT-DEMO; 

BEGIN 
EXlT 

END. 

BASIC Equivalent: END 

EXP FUNCTION EXP(Var):REAL; 

The fun~tiov EXP(Var),computes the value of e to the 'Var' 
power. Var may be either an INTEGER variable or a REAL 
variable. he value re urned js alwa s a REAL number. e is 
the base or the naturat logarithm. ~ x e  exponential function 
{EXPi.and the natural logarithmic function (LN) are inverse 
unc Ions. 

Example: PROGRAM EXP DEMO; 
VAR R1,RZ:RFAL; 

BEGIN 
R1:=3.0; 
R2:=EXP(R1) 

END. 

BASIC equivalent: R2=EXP(R1) 

EXP 10 FUNCTION EXP~O(V~~):REAL; 



Draper Pascal 2.1 Pascal Definitions 

The fun~tioq EXPlO(Var2 computes the value of 10 to the 'Var' 
power. Var may be ei her an INTEGER variable or a REAL 
variable: The value returned is always a REAL number. The 
exponent1 1 f nction (EXP10) and-the decimal logarithmic 
function ?LOGY are inverse unctions. 

Example: PROGRAM EXP10 DEMO; 
VAR R1,RZ:REAE; 

BEGIN 
R1 :=3.0a 
R~:=EXP!O(RI) 

END. 

BASIC equivalent: R2=10 R1  

FALSE 

FALSE is a BOOLEAN constant representing the untrue state. It 
is internally equal to an integer value of zero. 

Example: Refer to the example under BOOLEAN 
BASIC Equivalent: None 

FlLE 

This is a type code used in a VAR declaration. Each file 
defined is internally assi ned an IOCB number. These numbers 
start at one for the firs? file defined, and increment up to 
a maximum value of seven. The FlLE type variables may only be 
used in input-output type commands such as OPEN CLOSE, READ, 
READLN, WRITE, WR ITELN, EOF, EOLN, RESET, and R ~ W R  I TE. 

Example: (Refer to example under EOF) 

BASIC Equivalent: None 

FOR FOR var : =  exprl TO expr2 DO statement; 
FOR var : =  exprl DOWNTO expr2 DO statement; 

The FOR statement is used to,repea$ executioq of atstatement 
for a predefined number of times. var and exprl and 
expr2 must be of the same type. The types allowed are 
INTEQER gnd REAL. Executioq is as follows: 
1. 'var is set to exprl . 
2. v a ~ '  ig compared with 'expr2'. 

If var reater than or equal $0 'expr2' (for TO) 
or 'varl i s  gess t an or equal to expr2 (for DOWNTO) 

proceed fo +step k 
3. :statement is execited. 
4. var is incremented by 1 for TO) 

or decremented by 1 for DOWNTO). 
5. go to step 2. 
6. exit 

t 
Example: PROGRAM FOR TEST; 

VAR [:INTEGER; 

BEG l N 
FOR I:=1 TO 5 DO WRITELN('TEST') 

END. 

BASIC Equivalent: FOR I=1 TO 5 
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FUNCT l ON 

A FUNCTION is a group of statements that has a name and 
executes a certain task or algorithm. The identifier name for 
the FUNCTION ma be used as a variable of t pe INTEGER. 
Parameters may ge passed to the FUNCTION. ~ X e s e  erameters 
must also be of type INTEGER. l,n this im lementafion of 
Pascal, FUNCTION may be abbreviated as F ~ N C .  

Example: PROGRAM FUNCTION-TEST; 
VAR A,B:INTEGER; 

FUNCTION SQUARE(NUMBER); 

BEGlN 
SQUARE:=NUMBER*NUMBER 

END; 

BEG1 N (*MA IN* )  
FOR A:=l TO 5 DO 

BEGlN 
B:=SQUARE$A); 
WRITELN( HE SQUARE OF ',A,' IS ',B) 

END - 

END. 

BASIC Equivalent: None 

GOTOXY PROCEDURE GOTOXY(X,Y); 

This built-in procedure is used to set the osition of the 
cursor. The npxt WRITE wi 1 1  have it'? outpu! begin at 
x-coordinate X' and y-coordinate Y The curs?r,will vo$ 
actually be-moved unti 1 the next WRITE occurs. X and Y 
can be any integer expressions. 

Example: PROGRAM GOTOXY-TEST; 

BEGlN 
GOTOXY 12,12); 
WRITEL ('MIDDLE OF SCREEN') 

END. 
rs 

BASIC Equivalent: POSITION 12,12 

GRAPH l CS PROCEDURE G R A P H I C S ( N U ~ ~ ~ ~ ) ;  

The GRAPHICS command is used to select one of the many 
graphics modes available on the Atari com uter. For a 
complete description of the command and tpe mode? avai lab1 e, 
please refer to your Atari BASIC manual. Number may be any 
integer expression. Note that before using the GRAPHICS 
command, you should execute the MAXGRAPH command to reserve 
screen memory for the mode desired. If you don't the Pascal 
stack may overlay part of the screen memory and the results 
would be unpredictable. 

Example: PROGRAM KALEIDOSCOPE; 
VAR I,J,K,W:INTEGER; 

BEGlN 
MAXGRAPH 19 
GRAPHICS[19] 
X:=O; 
REPEAT 

FOR W: = 3  TO 50 DO 
BEGlN 
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UNT I k 
END. 

FOR I:=1 TO 10 DO 
BEG l N 
FOR J:=O TO 10 DO 

BEGIN 

E 
:ND 
. KEY 

K:=lt 
COLOR 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 

END 
:ND 
'PRESS 

BASIC Equivalent: GRAPHICS 8 

H l HEM PROCEDURE HIMEM(Va1ue); 

This built-in procedure is used to setathe upper boundary of 
?ernory,to be used by the Pascal supervisor during execution. 
Value may be any integer ex ression. HIMEM may be used to 
protect a machine 1 anguage suprout i ne in upper memory, or to 
protect an area of memory where you may store data. 

Example: PROGRAM HIMEM-DEMO; 

BEGIN 

END. 

BASIC Equivalent: POKES into locations 144 and 145 (decimal) 

IF exprl THEN stmtl; 
IF exprl THEN stmtl ELSE strnt2; 

The IF staternen: evalyates expressions to see if they are 
true or false. exprl is,any kjnd,of expression. If the 
expression is true, then gtrntl will be executed. If the 
expression,is false, then stmtl' is not executed. If ELSE is 
used then strnt2 is executed when the expression is false. 

Example: PROGRAM IF DEMO; 
VAR I : I N T E € E R ;  

BEGIN 
1 :=5; 
IF 1=5 THEN WRITELN :FIVE1) 

ELSE wRlTELN[ NOT F I vE* ) 
END. 

BASIC Equivalent: IF I=5 THEN ... (No ELSE) 
l NSERT PROCEDURE INSERT(Source,Destination,lndex); 

This built-in rocedure inserts a strin or gtring literal, 
into another ,s!ring ,at a specif jed qgsi?ion Source may be 
either a string variable, a string iteral,(within quotes), 
or a character type variable. Destination must be a 
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variable of t y ~ e  strin . '!ndex' may be any integer 
expression having a vague in the range 1-255. 

Example: PROGRAM INSERT DEMO- 
VAR PGMNAME: STKI NG[!!o] ; 

BEG l 
WR 
RE 
I F 

WR 
END. 

N 
ITEh'Enter filename ' 
ADL YGYNAME); 
pas[ PGryAME) = o 
I N S E R T ~ ~ ~ I :  {PGMNAME~ 
ITELN( New filename i 

THEN : ) , PGMNAME) 

BASIC Equivalent: None 

l NTEGER 

INTEGER is a type code assigned to integer variables. Integer 
variables contain values which are whole numbers in the range 
-32768 to +32767. 

Example: Refer to ASC example 

BASIC Equivalent: None 

l ORESULT FUNCTION 1ORESULT:INTEGER; 

The IORESULT built-in function returns the value of the 
return code from the most recent input-output operation. It 
is normally used after disk operations to verify that the 
requested action successfully completed. If the value of 
IORESULT is zero, then the operation was successful. If it,is 
other than zero, some kind of error has occurred. End-of-file 
and end-of-line are not considered errors and are handled by 
the EOF and EOLN built-in functions. An integer variable may 
be assi ned the value of IORESULT if the value is to be 
saved. Zernember that WRITE and WRITELN cause in ut-output 
o erations to occur and set the value of IORESU~T. Refer to 
tEe BASIC or ASSEMBLER manuals for a list of the error codes 
and their meanings. The error numbers above 127 are the ones 
you should be concerned with. The value of 137 (truncated 
record2 max pertain to some of the built-in string functions 
and no ac ually be caused by an input-output request. 

Example: Refer to BLOAD example 

BASIC Equivalent: The TRAP instruction,is used to provide a 
line number to branch to on error conditions. 

KEYPRESS FUNCTION KEYPRESS:INTEGER; 

This built-in function returns a one '(true value) if any key 
on the keyboard has been pressed. Otherwise the value 
returned is a zero (fa!se,value). It allows a prograrn,to 
continue executing until interrupted by someone pressing a 
key on the keyboard. 

Example: Refer to example under GRAPHICS 

BASIC Equivalent: IF PEEK(764)<>255 THEN . . .  

LENGTH FUNCTION LENGTH(SV~~):INTEGER; 

The LFNGTH built-in function returns the length of a string. 
svar must be a string type variable. 
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Example: PROGRAM LENGTH DEMO; 
VAR I:INTEGER;- 

S: STR I NG; 

BEGIN 
S:='ABCDEFG'. 
I : =LENGTY S) 
WRITELN( he length of ',S,' is ',I) 

END. 
4 

BASIC Equivalent: I=LEN(S$) 

LN FUNCTION LN(Var):REAL; 

The &N function retf~ns the natural logarit of the value of 
var ~ a r  mey el er be an INTEGER var la6Te or a REAL 
variaile but m u ~ t  be positive and greater than zero. The 
value returned wi 1 1  always be REAL. 

Example: PROGRAM LN DEMO; 
VAR Rl,R2:KEAL; 

BEGIN 
R1:=3.0; 
R2:=LN(R1) 

END. 

BASIC Equivalent: R2=LOG(R1) 

LOCATE FUNCTION LOCATE(X,Y):INTEGER; 

The LOCATE function positions the invisible,graphics cursor 
at the spec~fied locat~on in the graphics window and returns 
a value equal to the data at that pixel. Graphics modes 0 
through 2 will return a value of 0-255. The 2-color graphics 
modes will return a value of 0 or 1. The four color modes 
will return a,value in the,ran e 0-3. You should reposition 
the cursor using GOTOXY prior fo doing a WR l TE after LOCATE. 

Example: PROGRAM LOCATE DEMO; 
VAR I,X,Y:INTEGER; 

BEG l N 

& data was 

BASIC Equivalent: LOCATE 10,12,1 

LOCK PROCEDURE LOCK(Fi1enarne); 

LOCK is used to lock a file onedisk. After a file is locked, 
~t 1s pro$ected from being accidentally de eted or r named. 
Fi Iename may either be a string 1 iteral 1 in quotesf or a 
string type var~able. 
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Example: PROGRAM LOCK DEMO; 
VAR FILENAMETSTRING; 
BEG I N 
FILENAME:='D:TEST.TXT'; 
LOCK FILENAME ' 
LOCK{ D:TEsT.  TI) 

END. 
I 

BASIC Equivalent: XI0 35,#1,0,0,"D:TEST.TXT" 

LOG FUNCTION LOG(Var):REAL; 

T h  
L G funct'on r tyrns,thq degimal logarithm (to the base 

07 o? the value o? Var Var ma be eithertan INT GER 
var jable or a REAL variabie. The varue of Var must Ee 
pos~t~ve. The value returned w ~ l l  always be REAL. 

Example: PROGRAM LOG DEMO; 
VAR R~,R~:REAL; 

BEGIN 
R1:=3.0 
R2 : =LOG 

END. 

BASIC Equivalent: R2=LOG(Rl)/LOG(fO) 

LPENH, LPENV FUNCTION LPENH:INTEGER; 
FUNCTION LPENV:INTEGER; 

These two functions are used for light pen sup~ort. LPENH 
returns the horizontal (X-coord~nate) of the light pens 
position, while LPENV returns the vertical (Y-coordinate) 
posit~on. 

Example: PROGRAM LPEN DEMO; 
VAR A,X,Y:INTEGER; 

BASIC Equivalent: X=PEEK(564):Y=PEEK(565) 

MAXGRAPH PROCEDURE MAXGRAPH(Mode); 

The MAXGRAPH procedure is used to inform Pascal of the 
maximum graphics mode to be used within the program. Internal 
pointers are adjusted to allow for the required amount of 
screen memory to be reserved. If MAXGRAPH s not used, you 
may get undesirable results, if the internal stack overlays 
part of the screen memory. Mode may be any val~d graphlcs 

i 
-\ - 
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mode, i n c l u d i n g  those  w i t h  1 6 , o r  32,added t o  them. I f  t h e  
i n t e r n a l  t r a c e  (see TRACEON) i s  a c t i v e ,  i t  i s  f o r c e d  o f f  by 
t h e  MAXGRAPH command. 

Example: Re fe r  t o  example under LPENH 

BASIC E q u i v a l e n t :  None 

MOD 

MOD i s  an o p e r a t o r  used t o  compute t h e  remainder  a f t e r  t h e  
d i v i s i o n  o f  two i n t e g e r  f a c t o r s .  The l e f t  f a c t o r  i s  d i v i d e d  
by t h e  r i g h t  f a c t o r  w i t h  t h e  v a l u e  r e t u r n e d  b e i n g  t h e  
remainder  o f  t h e  d i v i s i o n .  

Example: PROGRAM MOD DEMO' 
V A R  I , Y E A R : T N T E G ~ R ;  

BEG1 W:;f$Lib'?ter N year  

I :=Y AR M b 4; 
I F  I =0  TH N 

WR ITELNT1Leapyear 
ELSE 

WRITELN('Not leapy 
END. 

1 
ear  ' ) 

BASIC E q u i v a l e n t :  None 

NOT 

T h i s  i s  an o p e r a t o r  used t o  complement t h e  f a c t o r  wh ich  
f o l l o w s  i t .  I t  i s  m  s t  common1 used t o  de te rmine  when t o  
s t o p  r e a d i n g  i n p u t  ?WHILE NOT  OF DO . . . ) .  

Example: Re fe r  t o  example under EOF 

BASIC E q u i v a l e n t :  NOT 

NOTE PROCEDURE NOTE(locbno,Sector,Byte); 

The NOTE procedure  i s  used t o  r e $ r i e v e  qnd save t h e  c u r r e n t  
access l o c a t i o n  o f  a  d i s k  f i l e .  locbno ma be any v a l i d  
IOCB number which r e f e r s  t o  an open d i s r  f i r e ;  The l?CB 
number shou ld  be preceded by a  # .  B y t e  and Sec to r  r e f e r  
t o  p r e v i o u s l y  d e f i n e d  i n t e  e r  t y p e  v a r i a b l e s .  NOTE and POINT 
a r e  used t o g e t h e r  t o  p r o v i g e  random access t o  d r sk  f i l e s .  

Example: PROGRAM NOTE POINT-DEMO; 
VAR SECTOR,BVTE,I ,REPLY:INTEGER; 

S  TABLE B TABLE:ARRAY[5] OF INTEGER; 
DATA:STF~RG;  

BEG1 N 

( *  CREATE THE FILE *)  

OPEN(#1 8 O,'D:TEST.TXT1); 
FOR I : = !  t 0  5  DO 

BEGIN 
WRITELN('Enter r e c o r d  number ' , I ) ;  
READLN DATA 
NOTE(# \ SEC 4 6 ~ ,  BYTE) ; 
S  TABLE I  :=SECTOR; 
B-TABuI I  ] : =BYTE; 
WKITELN #I,DATA) 
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END 
 CLOSE^#^); 

Pascal Definitions 

( *  RANDOMLY ACCESS THE FILE *)  

d numbe 

EPLY<6) 
1 

Y , '  is 

BASIC Equivalent: NOTE 

ODD FUNCTION ODD(iexp); 

The QDD function returns a true value,jf the value of the 
s p e c ~ f ~ e d  Integer expresslon IS odd. ~ e x p  may be any 
Integer type expresslon. 

Example: PROGRAM ODD DEMO; 
VAR [:INTEGER; 

BEG 1 N 
integer number ' ) ;  

ELSE 
WRITELN('Evenl) 

END. 

BASIC Equivalent: None 

OPEN PROCEDURE OPEN(Fileno,Auxl,Aux2,Filename);; 

The OPEN is used to connect a rogram to a device. Each 
device or f i 1 e must be opened gefore it may be accessed. The 
FESET agd REWR!TE commands may also be used to open files. 
Fileno ma e~ther be a variable of ty e FILE, or an 
abso 1 ute I O& number . %I lename' may be 
either a yariable of !C::et$iki,ao? a string 1 iteral (within 
guotes). Auxl seecifjes the t pe of open to be performed. 
a l ~ d  values for Auxl are as ollows: 
4 : lnput operat~on 

Y 
6 : D ~ s k  d~rectory input operation 
8 : Output operatlon 
9 : End of file append operation 
12 lnput and output operation 

'~ux2; is a device dependant value but is normal ly zero. 
Refer to the appropriate manuals for ~nformat~on on specific 
control codes. 

Example: Refer to the example for NOTE 

BASIC Equivalent: OPEN #1,4,0,"D:TEST.TXT" 
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OPT l ONKEY 

T h i s  s p e c i a l  b u i l t - i n  f u n c t i o n  r e t u r n s  a  t r u e  v a l u e  i f  t h e  
OPTION key on t h e  A t a r i  keyboard i s  b e i n g  pressed a t  t h e  t i m e  
t h e  i n s t r u c t i o n  i s  executed.  

Examp 1 e: PROGRAM OPTIONKEY-DEMO; 
V A R  1:INTEGER; 

BEG1 N 
WRITELN('Press BREAK key t o  s t o p ' ) ;  
REPEAT 

I F  OPTIONKEY THEN WRITELN ' O p t i o n  key:  
I  F  SELECTKEY THEN wR 1 TELN[ 
I F  sTARTK Y THEN WR~TELN . $ $ ~ c i e ~ ' ~  

UNTl L  1 :99 F* UNENDING LOO 
END. 

BASIC E q u i v a l e n t :  =4  THEN . . .  :REM OPTION KEY 
= 2  THEN . . .  :REM SELECT KEY 
=1 THEN . . .  :REM START KEY 

OPT l ONS OPTIONS(Optl,Opt2, . . ., Op tn ) ;  

T h i s  s p e c i a l  b u i l t - i n  p rocedure  a l l o w s  you t o  c o n t r o l  c e r t a i n  
even ts  a t  program execu t i on  t i m e .  The o p t i o n s  s p e c i f i e d  a r e  
always i n t e g e r  numbers. They a r e  d e f i n e d  i n  a i r s  so t h a t . o n e  
number can s e t  an o p t i o n  w h i l e  t h e  o t h e r  numger o f  t h e  p a i r  
can r e s e t  t h e  same o p t i o n .  An o p t i o n  remains i n  e f f e c t  u n t i l  
r e s e t  by t h e  o t h e r  o p t i o n  i n , t h e  p a i r ,  o r  t h e  Pascal  
Su e r v i s o r  i s  r e l oaded .  The S '  on t h e  end o f  t h e  word OPTIONS i s  r e q u i r e d ,  even i f  ,on1 y  one o p t i o n  number i t  
S p e c i f i e d .  I f  an i n v a l i d  opt ion,number  i s  g i v e n  i t  w i l l  be 
i gno red  and e x e c u t i o n  w i l l ,  c o n t i n u e  as normal .  t h e  a v a i l a b l e  
o p t i o n s  a r e  shown below w i t h  d e f a u l t s  shown: 

0 - TURN OFF ERROR DISPLAY 
The d i s  l a y  o f  CIO e r r o r  messages i s  suppressed w i t h  
t h i s  o p t i o n  E r r o r  c o n d i t i o n s  can be checked f o r  by 
l o o k i n g  a t  che v a l u e  o f  IORESULT a f t e r  each 
i n p u t - o u t p u t  o p e r a t i o n .  

1 - TURN ON ERROR DISPLAY ( D e f a u l t )  
T h i s  o  t i o n  a l l o w s  CIO e r r o r  messages t o  be d i s p l a y e d  
when t / e y  occur .  

2 - TURN OFF PROMPT DISPLAY 
T h i s  o  t i ? n  suppresses t h e  p r i n t i n  o f  t h e  ' E x e c u t i o n  
comp!efed message and t h e  ~ i g h e s ?  Stack Address 
Used message. 

3 - TURNSON PROMPT DISPLAY ( D e f a u l t )  
T h i s  o p t i o n  q l l o w s  t h e  above ment ioned messages t o  be 
once a g a i n  d i s p l a y e d  a t  program t e r m i n a t i o n .  

4 - DISABLE BREAK KEY 
T h i s  o p t i o n  p reven t s  t h e  BREAK key on t h e  A t a r i  
keyboard f rom i n t e r r u p t i n g  e x e c u t i o n  o f  a  p r o  ram. I n  
o r d e r  t o  keep t h e  BREAK key d i s a b l e d ,  i t  may %e 
necessary  t o  have OPTIONS(4) s p e c i f i e d  a f t e r  t h e  
f i r s t  WRITE o r  WRITELN t h a t  goes t o  t h e  sc reen  o r  
OPEN, RESET, o r  REWRITE t h a t  addresses t h e  sc reen  4t! 
o r  S : ) .  I t  shou ld  a l s o  be r e i s s u e d  a f t e r  t h e  GRAPHICS 
command. 

5 - ENABLE BREAK KEY ( D e f a u l t )  
The BREAK key may once aga in  be used t o  s t o p  
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execution of a program after this option is put into 
effect. 

6 - ONLY POSITIVE INTEGERS (0 TO 65535 
This option sets the range of in 2 eger values to be 
from zero through 65535. Reads, writes and compares 
are affected by the setting of this option. 

7 - POSITIVE AND NEGATIVE INTEGERS (-32768 TO t32767) 
This option sets the ran e of integer,values to be 
from -32768 through t327g7. Reads, writes, and 
compares are affected by the setting of this option. 

Example: PROGRAM OPTION DEMO; 
VAR REPLY:CHART 

BEG l N 
'Enter D to disable break key'); 
'Enter E to enable break key ) ;  

GASE REPLY OF 
D : OPTIONSf41; 
'E' : OPTIONS 5 . * 

END. 

BASIC Equivalent: None 

This operator sets the resulting condition as true if either 
the left,or the right factors around it are true, otherwise, 
the condition is set to false. Parentheses should surround 
the factors on each side. 

Example: PROGRAM OR DEMO; 
VAR A : I NTEGER ; 

BEG1 N 
WRITE('Enter a number between 1 and 6'); 
READ A 
IF ( i < l j  OR (A>6) THEN 
WRITELN( Value outside of range') 
ELSE 
WRITELN('Va1ue okay') 

END. 

BASlC Equivalent: Same as Pascal 

ORD FUNCTION ORD(Rea1var):INTEGER; 

The ORD function,is used,to convert a real number into an 
inte er number. Realvar must be a variable of ty e REAL. 
~ouniing, rather than truncation, is perfarmed on !he value. 
Refer to the example for a method of obtaining a truncated 
value. 

Example: PROGRAM ORD DEMO; 
VAR /:INTEGER; 

R:REAL; 

BEGIN 
WRITE('Enter a real number ' ) ;  

TE!868ti, ; 
WRITELN( The rounded integer value is ',I); 
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I F  CVTREAL(ORD(R))  > R THEN 
R:=R-1' 

WR I T E L N ( ' T ~ ~  t r u n c a t e d  v a l u e  i s  ' ,ORD(R)) 
END. 

BASIC E q u i v a l e n t :  I=INT(R) 

PADDLE FUNCTION PADDLE(Number):INTEGER; 

T h i s  f u n c t i o n  r e t u r n s  t h e  s t a t u s  v a l u e  o f  a  p a r t i c u l a r  add le  
c o n t r o l l e r .  The c o n t r o l l e r s  a r e  numbered 0-7 f rom l e f t  !o 
r i  h t .  The v a l u e  r e t u r n e d  w i l l  be an i n t e g e r  number between 1  
an8 228. The v a l u e  i n c r e a s ~ s  as t b e  knob on t h e  c o n t r o l l e r  i s  
r o t a t e d  coun te r c l ockw ise .  Number may be any i n t e g e r  
express ion  h a v i n g  a  v a l u e  i n  t h e  range 0-7. 

Example: PROGRAM PADDLE DEMO; 
VAR I , J :  INTEGER; 

BASIC E q u i v a l e n t :  I=PADDLE(O) 

PEEK FUNCTION PEEK(Address):INTEGER; 

T h i s  f u n c t i o n  r e t u r n s  t h e  con ten t s  o f  a  s p e c i f i c  memory 
address l o c a t i o n .  The v a l r e  r e t u r n e d  w i l l  be an i n t e g e r  i n  
t h e  range 0-255. 'Address mat be any i n t e g e r  ex r e s s i o n ,  
i n c l u d i n g  hexadecimal cons tan  s  (preceded by a  $7.  
Example: PROGRAM PEEK DEMO; 

VAR I,REPLY:TNTEGER; 

BEGIN 
WRITE('Enter a  memory address i n  d e c i m a l ' ) ;  
R E A D ( R E P L Y ) ;  
] : = P E E K  Y E P L Y ) .  

WR I  TELN[ That j o c a t  i o n  c o n t a i n s  hex ' ,%I ) 
END. 

BASIC E q u i v a l e n t :  I=PEEK(REPLY) 

PLOT PROCEDURE PLOT(X,Y); 

PLOT i s  used t o  d i s p l a  a  p o i n t  w i t h i n  one o f  t h e , g r a p h i c s  
windows. The c o l o r  , o f  xhe p o i n t  p l o t t e d  i s  determined by t h e  
hue and luminance i n  t h e  c o l o r  r e a i s t e r  f rom t h e  l a s t  COLOR 

' s ta tement  executed.  The c o l o r  o f , E b e  p l o t t e d  p o i n t  i s  changed 
b y . u s e  o f  t h e  SETCOLOR command. X and Y may be any 
i n t e g e r  express  ions .  

Example: Re fe r  t o  example under. GRAPHICS 

BASIC E q u i v a l e n t :  PLOT(X,Y) 

PO l NT PROCEDURE POINT(locbno,Sector,Byte); 

The POINT t r o c e d u r e  i s  used t o  p o s i t i o n  t h e  d i s k  f i l e  p o i n t e r  
t o  t h e  nex l o c a t i o n  t o  be read  o r  w r i t t e n .  I t  i s  u s e d . i n  
$ o n j u n c t i o n  w i t h  NOTE t o  p r o v i d e  random access c a p a b i l i t i e s .  

locbno may be any v a l i d  IOCB number which r e f e r s  t o  an open 
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d i  k f i l e .  I t  must be preceded by a  ' # ' .  ' S e c t o r '  and ' B y t e '  
r ePe r  t o  p r e v i o u s 1  y  d e f i n e d  , i n t e g e r  t pe v a r i a b l e s .  They 
normal l y  c o n t a i n  a  v a l u e  which was s e i  by a  NOTE command. 

Example: Re fe r  t o  example under NOTE 

BASIC E q u i v a l e n t :  POINT #l,SECTOR,BYTE 

POKE PROCEDURE POKE(Address,Value); 

The P KE p rocedure  i s  used , t o  s t o r e  a  c e r t a i n  v a l u e  i n t o  a  
s p e c i  7 i c  memory l o c a t i o n .  Address ma be any i n t e g e r  
exprgss i on ,  i n c l u d i n g  hexadecimal c o n s t a n t s  preceded b  a  
8 ) .  Value may be any i n t e g e r  exp ress ion .  'Sa lue  shourd  be 
i n  t h  e  0-755 I f  i t  i s  r e a t e r  t h a n  255, t h e n  t h e  v a l u e  
s t o r e s  L?y? be v a l u e  MOD 25s. 

PROGRAM POKE DEMO; 
CONST LEFT MARGIN = 82; 
V A R  [ : INTEGER;  

BASIC E q u i v a l e n t :  POKE 82 , l  

POS FUNCTION POS(Pattern,Source):INTEGER; 

T h i s  f u n c t i o n  r e t u r n s  t h e  p o s i t i o n , o f  t h e  f i r s t  occurence o f  
a  g i v e n  s t r i n  i n  ano ther  s t r i n g .  P a t t e r n  may be e i t h e r  
t r i  g  v a r i a b q  , c h a r a c t e r  v a r i a b l e s ,  o r  8 t r i n g  l i t e r a l s  

t w l t f i i n  quotesy: o r  any m i x t u r e  t h e r e o f .  Source must be a  
s t r i n  v a r i a b l e .  A v a l u e  o f  zero i s  r e t u r n e d  i f  t h e  p a t t e r n  
i s  no? found. You can e a s i  l y  =heck f o r  t h e  presence o r  
absence o f  a  a t t e r n  by check ing  t o  see i f  t h e  v a l u e  r e t u r n e d  
i s  ze ro  o r  no!. 

Example: Re fe r  t o  example under INSERT 

BASlC E q u i v a l e n t :  None 

PROCEDURE PROCEDURE Name- 
PROCEDURE Name f~a rm l  ,Parm2,. . . ,Parmn) ; 

A p rocedure  i s  a  named roup  o f  s t a temen ts  t h a t  executes a  
s p e c i f i c  t sk o r  a l g o r i z h m  No v a l u e  i s  a s s o c i a t e d  w i t h  i t ,  
as w i t h  a  F u n c t i o n .  parameters  may be passed t o  t h e  
p rocedure .  A l l  a rameters  must be o f  t y p e  i n t e g e r .  A 

r ocedu re  i s  a c f i v a t e d  j u s t  by s p e c i f y i n g  i t ' ?  name. I t  must  
pe d e f i n e d  b g f o r e  i t ' s  name i s  ment ioned  Va r rab les  may be 
d e f i n e d  w i t h i n  p rocedures .  I f  they  a r e ,  i h e y  a r e ,  l o c a l  t o  
t h a t  p rocedure  and ma be r e f e r e n c e d  o n l y  f r om w i t h ~ n  t h a t  
p rocedure .  The v a r i a b r B  names may be t h e  same +as  v a r i a b l e s  
d e f l n e d  lsewhere w l t h l n  he p r o  ram w i t h o u t  i n t e r f e r i n g  w i t h  
t h e i r  vaeues I n  t h i s  imp f ementa2ion o f  Pasca l ,  you may use 
PROC as an a i b r e v i a t i o n  f o r  PROCEDURE. 

Example: PROGRAM PROCEDURE DEMO; 
VAR NUMLINES:INTEFER; 

( *  WRITE VARIABLE NUMBER OF BLANK LINES *)  

PROCEDURE LINES(NUMBER); 
VAR 1:INTEGER; 
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BEGIN 
FOR I:=1 TO NUMBER DO WRITELN 

END; 

( *  DISPLAY MENU LIST *)  

PROCEDURE MENU ; 

BEGIN 

( *  THE 125 BELOW IS A CLEAR SCREEN CODE * )  

WRlTELN GHR(125),'TITLE1 ; 
WRITELNI 1 - Cho?ce one: ; 
WRITELN '2 - Choice two 

END; 
1 

( *  MAIN PROGRAM SECTION * )  

BEGIN 
MENU; 
WRITE('Enter number of lines to blank ' ) ;  
READ NUMLINES 
LINE (NuMLINEij 

END. 
6 

BASIC Equivalent: The object of a GOSUB 

PROGRAM PROGRAM Name; 

PROGRAM is used to gjve a name to the Pascallprogram which 
follows it. No code is gnerated from it. It s only purpose 
is to rovide documentazion Name may be any string of 
characFers, of any length, ihich is terminated by a semicolon 
( ; 1. 
Example: PROGRAM ANY-NAME-AT-ALL; 

BEG l N 
WRITELN('This program has a name') 

END. 

BASIC Equivalent: None 

PTR l G FUNCTION PTRIG(Number):INTEGER; 

This function is used to determine the status of the trigger 
button on-the de~ignated~paddle controller., A value f 0 is 
returned lf the trigger is pressed, otherwise the va?ue 
returned is a 1. 

Example: PROGRAM PTRIG-DEMO; 

BEG1 N 
REPEAT 
WRITELN Pr ss paddle 0 trigger to stop') 

UNT l L PTR\6(07=0 
END. 

BASIC Equivalent: IF PTRIG(O)=O THEN . . .  

PURGE PROCEDURE PURGE(Fi1espec); 

Thjs procedure is used to remove a file from a diskette. 
Filespec may be either a string variable or a string 
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literal (within quotes). 'Filespec' must indicate the device 
and f~lename extens~on (if present). 

Example: PROGRAM PURGE-DEMO; 

BEGIN 
PURGE('D:TEST.TXT') 

END. 

BASIC Equivalent: XI0 33,#1,O,O,"D:TEST.TXT" 

RAD 

RAD is used to indicate that the output from all 
tr'gonometric com uta ions that fpllow is to be xpressey in 
raalans, rather tRan segrees., Radians are the de?aul t un ess 
DEG is specified. You can switch back-and forth between 
degrees and rad~ans as often as you like. 

Example: Refer to example under DEG 

BASlC Equivalent: RAD 

READ, READLN PROCEDURE READ(File,Varl,Var2, . . .  Varn); 
READ and READLN are used to supply data to a rogram from a 
keyboard or ,any other input type device. In tRis 
implementation of Pascal READ and READLN are Identical and 
ma be used interchangea61y. Variabjes must be predefined to 
hord the data to be read. These variables may be of type 
character, integer, real or strin or elements of an array 
of one a of these. types.  he, t pe co!; of the variable 
determ~nes how it IS read inro the program. For character 
type v riables, one character of data IS transfer d from the 
Input ievice to the variable. No carriage return ?RETURN) IS 
required for character t e variables. The carriage return is 
required, however, for ay? other data types, siqcg each may 
be entered as a variable number of characters. File is 
o tional, and if presen!, de$ermines the device from w h ~ c h  
tle data wi 1 1  be read. Fi le may be speclf led as e~ther an 
absolute IOCB ?umber (preceded by a # ) ,  or a variable of type 
FILE. If 'File IS not spec~fied then the Atari ke board is 
assumed to be the input device. Any nu~bgr pf variagles may 
be mentioned within a READ statement. File ma also be 
repeated and sets the device to be used as inpyr f o ~  each 
variable that f o 1 1 ~  $ it until either another File or the 
right parenthes I s I s encountered. 

Example: Refer to EOF and EOLN examples 

BASIC Equivalent: INPUT #l;VARIABLE 

REAL 

The REAL type code is used to define variables which are 
numeric but,not integers (contain decimal oints) or have 
values outside the rnfeger range (-32768 &rough t32767 or 0 
through 65535, depend~ng on the settlng of option 6,or 7 ) .  
Each real varlable defined occupies three stack oslt~ons 
six bytes The format used IS identical to tha! used b 

$ASIC and 26e Atari o erating q stem. When a real varlabre is 
set to a real constant value w1FhIn a rograrn, the constant 
must start with an integer, and be folqowed by a dec~mal 
point, and optionally an exponent portion. 

Example: PROGRAM REAL-DEMO; 
VAR R:REAL; 
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BEGIN 
R:=0.55Et3; 
WRITELN( R = ' , R )  

END. 

BASIC E q u i v a l e n t :  A l l  numer ic  v a r i a b l e s  used by A t a r i  BASIC 
a r e  cons ide red  REAL numbers. 

RECORD 

The RECORD t y p e  code i s  used t o  d e f i n e  a  v a r i a b l e ,  o r  group 
o f  v a r r a b l e s  which a r e  t o  be read ,  w r i t t e n  o r  moved, as an 
e n t i t g  i n  i n t e r n a l  fo rmat .  The v a r i a b l e s  w i t h i n  t h e  r e c o r d  
must e  u n i q  e l  named a  d  a  e  e  used e x p a t l y  as i f  t hey  
were n o t  par! 07 a  r e c o r a  T L ~  Sg fpe ren t  f i e  s  w i t h i n  t h  
r e c o r d  do n o t - h a v e  t o  be a l l  o f  t h e  same t A l l  va r i ab?e  
types ,  i n c l u d i n g  a r r r y s  ? r e  sup o r t e d ,  w i x l e f h e  excep t ron  o f  

and R CORD. An  EN^; must pe p resen t  a f t e r  t h e  l a s t  
F !k fd  o f  t E e  r e c o r d  t o  i n d i c a t e  t h e  end o f  t h e  r e c o r d .  

WRITE, r a t h e r  t h a n  WRITELN, shou ld  be used when w r i t i n g  
reco rds .  I f  WR!TELN i s  used, an end o f  l i n e  c h a r a c t e r  r s  
w r i t t e n  f o l l o w i n g  t h e  r e c o r d  and s p e c i a l  c o n s r d e r a t r o n  must 
be g i v e n  f o r  i t  when r e a d i n g  t h e  r e c o r d  back i n .  

Example: PROGRAM RECORD-DEMO; 

VAR REC1:RECORD; 
NAME:STRING[20]; 
GRADE:REAL; 
AGE:INTEGER; 

END; 

BASIC E q u i v a l e n t :  None. 

REPEAT REPEAT S t m t l ;  ... ;Stmtn UNTIL C o n d i t i o n ;  

REPEA i s  use3 t p  loop t h r o u  r o u p  o f  s ta tements  u n t i l  a  
spec i  T i  ed con i t ~ o n  occurs  %eastatgmenf s  a r q  gxecuted a t  
l e a s t  once, even i f  t h e  U N ~ I L  c o n d ~ t ~ o n  i s  i n i t i a l l y  f a l s e .  
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The conditjon is tes$ed after the grou of statements is 
executed. Condition may be any normay expression. To test a 
condition before executing a group of statements, use WHILE. 

Example: Refer to example under EOF 

BASIC Equivalent: None 

RESET PROCEDURE RESET(File,Filespec); 

RESET is used to open a file which will be used in input 
mode. Tbe,lO$B 1s first closed by,RESET before the open takes 
place. File must refer to a variab!e of type FILE. 
Filespec refers to the file specific tions and may be 

eithe a string 1 iteral (within quotes? or a string type 
variaLle. 

Example: Refer to example under EOF 

BASIC Equivalent: CLOSE #1  
OPEN #1,4,0,"D:TEST.TXTW 

REWR l TE PROCEDURE REWR ITE(Fi le,Fi 1 espec) ; 

REWRITE is used to open a file which will be used in output 
mode. The IOCB is first closed by REWRITE before the open 
takes plaqe. File must refer to a variable of type FILE. 
Filespec refers,to the f?le,specifications and,may be 

eithe a string literal (within quotes) or a string type 
variaLle. 

RND 

Example: Refer to example under EOF 

BASIC Equivalent: CLOSE #1  
OPEN #1,8,0,"D:TEST.TXT" 

FUNCTION RND(I~XP):INTEGER; 

The RND function is a random number generator. A random 
~nteger number-is returned between zeSo and the value of 
lexp , ~nclusive. lexp may be any integer expression. 

Example: PROGRAM RND-DEMO; 
VAR 11,12:INTEGER; 

BEGIN 
FOR I 1 : = 1  TO 50 DO 

BEGIN 
I 2: =RND 25 ; 
wR I TELN[ 121 

END 
END. 

BASIC Equivalent: 12=RND(O)*25 

SELECTKEY 

This special built-in function returns a true value if the 
SELECT key on the Atari keyboard is being pressed at the time 
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t h e  i n s t r u c t i o n  i s  executed. 

Example: Re fe r  t o  example under OPTIONKEY 

BASIC E q u i v a l e n t :  IF  PEEK(53279)=2 THEN . . .  
SETCOLOR PROCEDURE SETCOLOR(Register,Hue,Luminance); 

T h i s  b u i l t - i n  procedure i s  used t o  s e t  t h e  a r t i c u l a r  hue and 
Iumiqance, t o  be ass igned t o  a  p a r t i c u l a r  coqor r e g i s t e r  

R g i s t e r  may be any i n t e g e r  exp ress ion  which r e s u l t s  i n  a  
va tue  i n  t h e  range  0-4. Hue may be any i n t g g e r  exp regs ion  
which r e s u l t s  i n  a va lue  i n  t h e  range  0-15. Luminance may 
be anv i n t e a e r  exDress ion which r e s u l t s  i n  an even number i n  
t h e  r a  ge 0 ~ 1 4 .  F O ~  f u r t h e r  i n f o r m a t i o n  on t h e  SETCOLOR 
commana, r e f e r  t o  t h e  A t a r  i BAS l C  manual. 

Example: PROGRAM SETCOLOR-DEMO; 

D R A W T O $ ~ O '  
PLOT42 l j  
DRAW 0  22, 
DRAWTO[ 30, 

END. 

BASIC E q u i v a l e n t :  Same as BASIC 

SHL E x p r l  SHL Expr2 

The SHL g  e r a t g r  per forms a  b i t w i s e  s h i f t  o f  ' E x p r l '  t o  t h e  
l e f t  by f x p r 2  b i t  p o s i t i o n s .  Each b i t  o s i t i o n  s h i f t e d  i s  
equ j va  e n t  t o  x  r l  m u l t j p l  i e d ,  by 2. T E ~  v a l u e  r e t u r n e d  i s  
an i n t e g e r  and1Lo!h ' E x p r l  and ex 1-2' r e f e r  t o  i n t e  e r  t y p e  ! express ions .  When m u l t i p l y i n g  an i n . e g e r  b  a  v a l u e  w8ich i s  

ower o f  two, t h e  SHL i s  more e f f i c i e n t  ghan t h e  m u l t i p l y  t*P. 
Example: PROGRAM SHL DEMO; 

VAR 1,J:INTEGER; 

BEG l N 
J:=2;  
I  : = J S H L 8 ;  
WRITELN('2*256=', I)  

E N D .  

BASIC E q u i v a l e n t :  I=J*(some power o f  2) 

SHR E x p r l  SHR Expr2 

The SHR o p e r a t o r  ger forms a  b i t w i s e  s h i f t  o f  ' E x p r l '  t o  t h e  
r i g h t  by Expr2 i t ~ p o s i t i o n s .  Each b i t  p o s i t i o n  s h i f t e d  i s  
e q u i v a l e n t  t o  ' E x e r l ' d j v i d e d , b y  2. The v a l u e  r e t u r n e d  i s  an 
i n t e g e r . a n d  b o t h  E x p r l  and Expr2 '  r e f e r  t o  i n t e  e r  t y p e  
express ons.  When d i v i d i n g  an i n t e g e r  by a  v a l u e  w g i  ch i a  
powgr 04 two, t h e  SHR i s  more e f f i c i e n t  t han  t h e  d i v i d e  ~ D I V  
o r  / I ) .  



Draper Pascal 2.1 Pascal Definitions 

Example: PROGRAM SHR DEMO; 
VAR I,J:INTEGER; 

BEGIN 
J:=1024; 
I :=J SHL 7; 
~ ~ 1 ~ ~ ~ ~ ( ' 1 0 2 4 / 1 2 8 = ' , I )  

END. 

BASIC Equivalent: I=J/(some power of 2) 

SIN FUNCTION SIN(Var):REAL; 

$IN js 9 fupction which returns the sine ~f he value of 
Var ~ a r  may be el ther an, l NT GER var 1 abFe or a REAL 
variable. The value returned 1s a7ways REAL. 

Example: Refer to the example under DEG 

BASIC Equivalent: A=SIN(2) 

SOUND PROCEDURE SOUND(Voice,Pitch,Distortion,Volume); 

This built-in procedure is used to sy port,the sound 
capabi 1 ities of the Atari computer. eolce refers to one of 
the four so~nd~registers and m$y,be $ny inte er expression 
which results in a value 0-3. Pitch 1s use! to set the 
frequency of the sound. It ma be an integer.expression 
which results in a value 0-25g. ~isxortion is used to set 
the urity of the tone. It may be an integer expression 
whicE results in an eventnumber, in txe range 0-14. A value of 
1Q reates a pure tone. Volume determines how loud the tone 
wilf be played. It may be any inte er expression which 
results in a value 1-15. A value 07 1 creates a barely 
audible sound and a value of 15 creates a loud sound. A value 
~f 0 is used to turn off the sound. For,additlonal 
information on SOUND, refer to the Atarl BASIC manual. 

Example: PROGRAM SOUND DEMO; 
VAR I:INTEGER; 

BEGlN 
FOR 1:=29 TO 121 DO 

BEG I N 
SOUND 0 1 10,lO); 
WAIT((5j f *  HOLD FOR 1/4 SECOND *)  

END- 
SOUND~O,O,O,O) ( *  TURN OFF SOUND *)  

END. 

BASIC Equivalent: SOUND (Same as BASIC) 

SQR FUNCTION SQR(Var):REAL; 

The $QR function returns the square of the value of 'Var'. 
Var may either be an INTEGER variable or a REAL variable. 
The value returned will always be REAL. 

Example: PROGRAM SQR DEMO; 
VAR Rl,R2:REAL; 

BEGIN 
Rl:=lO.O; 
R2:=SQR(R1) 
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END. 

BASIC Equivalent: R2=Rl*R1 

SQRT FUNCTION SQRT(Var):REAL; 

The $QRT fugction returns the s uare root of the value of 
Var Var may either be an !!TEGER variable or a REAL 
variable. The value returned wi 1 1  always be REAL. 

Example: PROGRAM SQRT DEMO; 
VAR RI,R2:REAL; 

BEG1 N 
R1:=10.0- 
R~:=SQRT(R~) 

END. 

BASIC Equivalent: R2=SQR(R1) 

STARTKEY 

This s ecial built-in function returns a true value if the 
START Rey on ,the,Atari keyboard is being pressed at the time 
the instruction is executed. 

Example: Refer tp example under OPTIONKEY 

BASIC Equivalent: IF PEEK(53279)=1 THEN . . .  

STATUS PROCEDURE STATUS(locbno,lvar); 

This built-in procedure,is used to retrieve s$atus 
information from a particular device. locbno refers to 
either an absolyte IqCB number (preceded b a # ) ,  0r.a FILE 
type variable. lvar is an INTEGER variabre which w ~ l l  
contain the return code of the STATUS command. The actual 
status values returned from the device can be interrogated by 
using DVSTAT. 

Example: Refer to example under DVSTAT. 

BASIC Equivalent: STATUS (Same as BASIC) 

ST l CK FUNCTION STICK(Number):INTEGER; 

This function returns the status value of q particular 
joystick attached to the computer. Number refers to the 
controller jack that the jo stick is plugged into. It may be 
an integer expression wh~cx results jn a value of 0-3. 
~arues returned for the various positions of the joystick are 
shown below: 

Example: PROGRAM JOYSTICK-DEMO; 
VAR 1:INTEGER; 

BEG I N 
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REPEAT I :=STIC$(Oi ;  

WRITELN S i c k  0  i s  ' , I )  
UNTIL KEY RESS 

END. 

BASIC E q u i v a l e n t :  I=STICK(O) (Same as BASIC) 

STR FUNCTION STR(Var):STRING; 

T h i s  b u i l t - i n  f u n c t j o n  j s  used t o  c o n v e r t  a  number i n t o  i t ' s  
s t r l n  e q u i v a l e n t .  Var may e i t h e r  be  an i n t e g e r  t y p e  
v a r l a g l e  o r  a  r e a l  t y p e  variable. 

Example: PROGRAM STR DEMO; 
V A R  1:INTEGER; 

R:REAL; 
S:STRING; 

BEGIN 
1 :=20;  
S : =STR ( 
WR 1 TELN 
R:=3.14 
S:=STR( 
W R  l TELN 

END. 

BASIC E q u i v a l e n t :  S=STR(I) 

STR l G FUNCTION S T R I G ( N U ~ ~ ~ ~ ) : I N T E G E R ;  

T h i s  f u n c t i o n  i s  used t o  check on t h e  s t a t u s  o f  t h e  j o  s t i c k  , 
t r i g g e r  b u t t o n .  A v a l u e  o f  zero i s  r e t u r n e d  i f  t h e  b u t r o n  i s  
b e i n g  pressed a t  t h e  t i m e  t h e  i n s t r u c t i o n  i s  executed.  A 
y a l u e  o f  one i s  r e t u r n e d  when t h e  b u t t o n  i s  n o t  pressed.  

Number r e f e r s  t o  t h e  c o n t r o l l e r  j ack  t h a t a t h e  j o y s t i c k  i s  
p lugged i n t o .  I t  may be any ~ n t e g e r  expression which r e s u l t s  
i n  a  v a l u e  0-3. 

Example: PROGRAM STRIG DEMO; 
VAR [:INTEGER; 

BEGIN 
REPEAT 

WRITELN 'P ress  b u t t o n  on j o y s t i c k  0  t o  s t o p ' )  
UNTIL STR G ( O ) = O  

END. 
i 

BASIC E q u i v a l e n t :  IF  STRIG(O)=O THEN . . .  

STR l NG 

STRING i s  a  t pe code used t o  d e f i n e  v a r i a b l e s  which c o n t a i  
a  number o f  & a r a c t e r s  A f i x e d  amount o f  memor i s  r e s e r v e 3  
f o r  ,each s t r l n g ,  b u t  t h e  a c t u a l  l e n g t h  o f  t h e  = r r i ng  i s  
v a r i a b l e .  Any.ATASCI! codes may be c o n t a i n e d  w i t h i n  a s t r i n g  
v a r l a  e. S t r i n g  variables may be d e f i n e d  w i t h  l eng ths  o f  
1-255 c h a r a c t e r s .  The l e n g t b  s p e c i f i c a t i o n  i s  made by p u t t i n g  
t h e  l e n g t h  w l t h i n  b r a c k e t s  A ]  a f t e r  t h e  word STRING. I f  no 
l e n g t h  code i s  s p e c i f i e d ,  a  e f a u l t  l e n g t h  o f  80 c h a r a c t e r s  
i s  assumed. The f u n c t i o n s  and rocedures  used t o  man ipu la te  
s t r i n g s  a r e  CONCAT, COPY, DELEYE, INSERT, LENGTH, and POS.  

Example: PROCEDURE STRINGJEMO; 
V A R  A:STRINGS 

B : S T R I N G [ ~ O ] ;  
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i s  a  s t r i n g  o f  eng t  
i s  a  s t r i n  o f  leT8:k ?8 
i s  a  s i ?  egement 5) s t r i n g  
a r r a y  w i t h  each e  ement hav ing  
a  l e n g t h  o f  20 

BASIC E q u i v a l e n t :  DIM A$(80) No e q u i v a l e n t  f o r  s t r i n g  
a r r a y s .  

TRACEOFF PROCEDURE TRACEOFF; 

T h i s  s p e c i a l  b  i l t - i n  p rocedure  i s  used t o  t u r  o f f  a  pseudo 
i n s t r u c t i o n  coye t r a c e  t h a t  i s  a c t i v e  i f  t u r n e a  on by 
TRACEON. The wra around b u f f e r  used by t h e  t r a c e  1s n o t  
r e 1  eased by TRACEOFF. 
Example: Re fe r  t o  example under TRACEON. 

BASIC E q u i v a l e n t :  None 

TRACEON PROCEDURE TRACEON. 
PROCEDURE TRACEON f ' Number) ; 

T h i s  s p e c i a l  b u i l t - i n  procedure i s  used t o  t u r n  on a  pseudo 
i n s t r u c t i o n  t r a c e ,  f o r  debugging purpoges.  The t r a c e  t a b l e  i s  
ma in ta i ned  i n  a  memory b u f f e r .  Number i s  used t o  s p e c l f y  
t h e  number o f  t r a c e  e n t r i e s  t o  m a i n t a i n .  I t  i s  a  wraparound 
t pe t r a c e  b u f f e r  where new e n t r i e s  o v e r l a y  o l d  e n t r ~ e s  i f  
t z e  b u f f e r  i s  n o t  l a r g e  enou h  t o  c o n t a i n  a1 1 o f  t h e  
i n s t r u c t i o n s  executed.  Each ? race  e n t r y  i s  n i n e  by tes  l o n g  
The t r a c e  e n t r i e s  may be d i s p l g  ed a t , p rog ram t e r m i n a t i o n  by 
e n t e r ~ n  CTRL-T. Re fe r  t o  t h e ,  gu e r y l s o r  s e c t i o n  o f  t h i s  
manual %or  more, i n f o r m e t i o n  ~ u m g e r  may be any i n t e g e r  
express ion .  I  f Number ( a n i  t h e  paren theses ]  a r e  n o t  
s p e c i f i e d ,  t h e n  t h e  t r a c e  i s  r e - a c t i v g t e d  using an e x i s t i n  
b u f f e r  f r om a  p r p v i o u s  TRACEON where Number was s p e c i f  leg. 
I f  t h e  v a l u e  o f  Number i s  zero,  t h e n  t h e  t r a c e  b u f f e r  i s  
r e l e a s e d  from memory and t h e  t r a c e  i s  t u r n e d  o f f .  Note t h a t  
t h e  MAXGRAPH command w i l l  a l s o  t u r n  o f f  t h e  t r a c e  and r e l e a s e  
t h e  memory used f o r  t h e  t r a c e  b u f f e r .  

Example: PROGRAM TRACE DEMO; 
V A R  NAME:STRIRG; 

BEGIN 
TRACEOY 100);  
WRITE i n t e r  your name ' ) ;  
REAdbNAME) ; 
TRACE0 F  

END. 

BASIC E q u i v a l e n t :  None 

TRUE 

TRUE i s  a  BOOLEAN cons tan t  r e p r e s e n t i n g  t h e  t r u e  s t a t e .  I t  i s  
i n t e r n a l l y  e q u i v a l e n t  t o  an i n t e g e r  c o n s t a n t  o f  one. 

Example: Re fe r  t o  t h e  example under BOOLEAN 

BASIC E q u i v a l e n t :  None 
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UNLOCK PROCEDURE UNLOCK(Fi1espec); 

This.pro ed re is u$ed to unlock a djsk file which was 
reviousyy Yocked Fi lespec specif ie? the name of the, f i 1 e 
!o be,unlo=ked. mag be either a var~able of type string or 
a string literal wit in quotes). 

Example: PROGRAM UNLOCK-DEMO; 
VARIABLE F1LENAME:STRING; 

BEG 1 N 
FILENAME:='D:TEST.TXT1; 
UNLOCK(FILENAME) 

END. 

BASIC Equivalent: XI0 36,#1,0,0,"D:TEST.TXT" 

VAL 

VAR 

FUNCTION VAL(Svar):INTEGER or REAL; 

This function is used to return the valye of a strin 
var i ab 1 e .which contains a number. Svar must be a ,  sfr i ng 
t pe variable. The number must start at the be inning,of the 
siring variable. REAL values are returned to R ~ A L  variables, 
and INTEGER values are returned to INTEGER variables. 

Example: PROGRAM VAL DEMO; 
VAR 1:INTEGER; 

R : REAL; 
S:STR ING; 

BEG l 
S : 
I : 
WR 
S : 
R : 
WR 

END. 

BASIC Equivalent: I=VAL(S$) 

VAR Namel,Name2, ..., Namen : T e. 
VAR Name1 ,Name2,. . . ,Namen : ~#i~+[~umber] 

OF Type; 

VAR is used to allocate variables to be used b a program. 
Variables which are defined at the beginning of a program, 
before procedures and functions are global and*ma be 
referenged by .any statement in Che pro ram. ~ariabres which 
are defined within procedures and func&ions are local 
variables and may on1 be referenced by staFements within 
those procedures and vunct ions. Val id Type codes are F I LEI 
CHAR, INTEGER, REAL, BOOLEAN, RECORD, and STRING. Refer to 
the descriptions of the individual type codes for more 
information about them. ARRAYS ma be specified for any type 
other than FILE or RECORD. Refer go, the description under 
ARRAY for more information. The variable names may be any 
words that begin with a letter and are not the same as Pascal 
reserved words. The name may be of an length, but only the 
first ei ht characters are significang and must be unique. A 
section gisting Pascal reserved words is included within this 
manual . 
Example: Refer to the example under STRING. 

BASIC Equjvalent: None for files. DIM for strings and arrays. 
None required for numbers. 
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WAIT PROCEDURE WAIT(Number); 

This special built-in procedure is used to,sus end Fro ram 
execution for a s ecified length of time. ~umEer is ?he 
number of si?tietRs of a second foy the pyogram to wait. A 
value of 60 is equal to 1 second. Number may be any integer 
express ion. 

Example: Refer to example under SOUND 

BASIC Equivalent: None 

WH l LE WHILE Condition DO Statement; 
WHILE is used to repeat execution of a s$atement until a 
specified condition is false. Condition ma 
expression which results in a true (1) or fayse (0 
condition. The conditjon is-evaluated before the s atemen$ is 

will not be executed. 
executed. If the condition is initially false, Statement 

Example: PROGRAM WHILE DEMO; 
VAR INPUT:FILE; 

DATA:STRING; 

BEGIN 
RESET(INPUTllD:TEST.TXT'); 
WHILE NOT EOF(INPUT) DO 

BEG l N 
READLN INPUT DATA); 
WR I TEL (DATA J 

END: 
6 

CLOSE(INPUT) 
END. 

BASlC Equivalent: None 

WRlTE File,Exprl,Expr2 . . . ) j .  
WRlTE File,Exprl :~ldwdth.. 
WRITE t ~ i l e , ~ x p r l : ~ l d w d t h : ~ u m 6 e c . .  . ) ;  

The WRlTE is used to move data from memory to an external 
device such as the televisio?/mon?tor screen, disk drive, 
cassette recorder, or modem. File is ,optional and, if 
present, determines the device to receive the data. If 'File' 
is not !resent, then the screen is used. The variables may be 
of any y e other than FILE. Expressions are permitted in the 
We E sta%zTyt. The end-of-1 ine ch racter carria e return) 
wilT not ow the data for WRITE ?see WRI 4 ELN). qnteger 
numbers with values of zero through 255 may be sent to the 
output device. For example, to send a form feed command to a 
rint r (defined s file PRINTER), you can use 
RITE PRINTER,CHR?IZ) . Numbers by themselves will print as 

iormaf inteaer or reaIy;alues. TO write out an inteaer value 
in hexadecimal format, precede the variable name or-integer 

. yalue with a percent sign ( % ) .  Lit ral c nstants may be used 
in the WRITE statement, also. The Titera? must be enclosed 
within a pair of single quote marks. It may be any character 
other than a quote mark. To write a quote mark, sa 
WRITE(CHR(39)), because 39 is the ASCl l value of txe quote 
mark. 

Write formatting is supported. Refer to the example under 
WR I TELN . 
Example: Refer to example under PROCEDURE 
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BASIC Equivalent: PRINT (followed by a semicolon) 

WR l TELN WRITELN Fi e,Exprl,Expr 
WRITELN Fi e,Exprl:Fldwzfh: : ? j e  
WRITELN t ~ i l e , ~ x p r l : ~ l d w d t h : ~ u m ~ e c . .  . ) ;  

The WRITELN is identical to the WRITE except that an 
end-of-line character is sent to the output device after the 
variables (if present) have been written. If no expressions 
are present then only the end-of-line character is written. 
If all arameters and the parenthesis are missing, then an 
end-of-Tine character is written to the screen. 

rite formatti g is sup orted. It is ha dled differently, 
Iepending on tfie type o? data to be wriften. To cause 
formatting to happen, follow the,express!on with a colon ( : )  
and then an integer expression. Fldwdth . If the colon is 
n ~ t  present, then the value of-the expression will be written 
with a field width equal to the number of character positions 
that the data represents. 

For inte er values 'Fldwdth' s ecifies The minimum field 
width. I ?  'Fldwdth' is greater !ban the number of digits in 
the integer,value $he value is rigbt ustified in a fleld 
containing Fldwdkh osjtions. If Fldwdth is less than the 
number of digits in tge inte er value, the width of the field 
IS increased to contain the qull integer value. 

For character data, 'Fldwdth' specifies-the absolute field 
width. The character will be right justified within the 
field. 

For, str i n data 
If ~ldwdth is 
gtrin the str 
F 1 dw8th DOS it 

, 'Fldwdth' specifies the maximum field,width. : 
greater than the number of characters in the ' 
ing is right justSfjed in a field containing 
ions. If Fldwdth is less than the number of 

characters'in the string, then tbe string value will be 
tryncated on the right and only Fldwdth characters will be 
written. 

For real data, 'Fldwdth' performs the same as with inte er 
data Nu dec ig emitted. If the second colon ( : g  and 
NumdeEVtare $oth ,omlt&ed, then the real value wi 1 1  be 
printed,in scient~fic notation. When the second colon and 
Numdec are present, the,real v?lue is not printed in 
scient'fic notation, and Numdec specifies the number of 
decimal posit~ons to be printed. 'Numdec may be any integer 
value from 0 through 254. If 'Numdec is greater than the 
number of significant decimal positjons in,the value, then 
zeros are addeg on the right until Numdec decimal.positions 
are taken. If Numdec is less than the number of significant 
decimal positions in the value, then $he value written is 
truncated (not rounded) after Numdec decimal positions. 

In the example that follows, a blank is represented by a 
lowercase letter b. 

PROGRAM WRITELN-DEMO; 
VAR 1:INTEGER; 

R:REAL; 
C:CHAR; 
S:STRING[4]; 

BEG I N 
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WRITELN WRITELN),iii I). 
) * gives 1234 * gives 12341234 

WRITELN I:1 * gives 1234 
WRITELN 1:7 * gives bbb1234 

* gives * gives * gives * gjves * gives * gjves * gives 

1.23400000E+OO 
1.23400000E+00 
bb1.23400000E+O 
bbbbb 1 
bbbbl . i 
1.23400 
1.23400 

* gives A * gives AA * gives A * gives bbA 
WRITELN S); * gives ABC 
WRITELN S,S * gives ABCABC 
WRITELN WRITELN[S:31; S:l [ * * gives gives ABC A 
WRITELN S:5 * gives bbABC 
END. 

BASIC Equivalent: PRINT (not followed by a semicolon) 

XCTL PROCEDURE XCTL(Fi1espec); 

This s ecial built-in procedure is uged to transfer control 
to =no!her Pascal ,pro ram Fi lqs gc ma be e~ther a string 
variable or a strin Yitekal (witlin quoEes). ~t must 
completely specify ?he P-code to be executed next. This means 
that the .PCD' extension must be present in the filename. If 
data is to be passed from the current program to the next 
ro ram, then it must first be stored somewhere (like disk) g ?he current ro ram and retrieved b the next pro ram. If 

tge pro ram to pe ?ransferred #to is no{ on the d!ske!te 
currentgy in the drive s ecif led a message is given asking 
YOU to insert the correct diskette. 

Example: PROGRAM XCTL-DEMO; 

BEG l N 
XCTL('D:NEXT.PCD') 

END. 

BASIC Equivalent: RUN "D:NEXT" 

X I0 PROCEDURE XIO(Number,File,Auxl,Aux2,Filespec); 

XI0 is used to ~erform special input/out ut o erations. It 
may be used wit any device. One use is !o fi$l an area-oq 
the screen betreen plotted points and lines with a,specific 
color. Number IS an ~nteger number with a value in the 
range 0-255. The number specified depends,on the operation 
requested and the device. File may be e~ther an absolute 
IOCB qumber,(pre~eded by a # )  or a variable of type FILE. 
'Auxl and Aux2 are auxiliary control codes and are 
dependant,on the particular device and comand number. 
F~lespec supplies the file specification to the device 

handler. It may be either a string variable or a string 
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l i t e r a l  ( w i t h i n  q u o t e s ) .  T h e  s t a n d a r d  v a l u e s  f o r  ' N u m b e r '  a r e  
a s  f o l l o w s :  

3 OPEN 
5 GET RECORD 
7 GET CHARACTERS 
9 PUT RECORD 
1 1  PUT CHARACTERS 
1 2  CLOSE 
1 3  STATUS REQUEST 
17  DRAW L l NE 

F I L L  
l8 RENAME 
32 DELETE 
33 3 5 LOCK F I L E  

UNLOCK F l L E  
36 P O I N T  3 7 
3 8 NOTE 
254 FORMAT 

E x a m p l e :  PROGRAM XIO-FILL-DEMO; 

B A S I C  E q u i v a l e n t :  X I 0  18,#6,0,O,"S:"  
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System l n f o r m a t i o n  

System l n f o r m a t i o n  

Loca t i ons  $80 - 
l o c a t i o n s  
r o u t i n e s .  Page 

used by t h e  

The Supe rv i so r  i s  loaded i n t o  memor b  DOS a t  t h e  address $1D7C. Y 'C I f  t h i s  memory , l oca t i on  i s  n o t  a v a i  ab e, t h e n  an e r r o r  message i s  
g l ven ,  a l o n g  w i t h  an e x p l a n a t ~ o n  o f  t h e  p robab le  cause o f  t h e  
prob lem.  The pse do code rogram t o  be executed i s  loaded i n  
memory immediateyy a f t e r  !he end o f  t h e  S u p e r v i s o r .  The pseudo 
machine s tack  e ~ t e n d s ~ f r o m  t h e  end o f  t h e  pseudo code program t o  
t h e  MEMTOP p o s i t i o n ,  j u s t  b e f o r e  sc reen  memory. 

F i lename D e s c r i p t i o n s  

The f i l e s  named below a r e  i n c l u d e d  i n  t h i s  ARC f i l e :  

Superv iso r  o b j e c t  code 
Com i l e r  pcode 
E d i t o r  pcode 
Main Menu pcode 
Main Menu Pascal  source  
E r r o r  code e x p l a i n o r  (used b  Compi le r )  
Reserved word 1 i s t  (used by gompi l e r )  
T e x t  f o r  comn i le  e r r o r s  (used bv 

See ::Ramdisk Support:: 
See Ramdjsk Support  
See "Ramd~sk Suwwort" . . 

Used t $  suppress t i t l e  
(See Suppress i n  t h e  T i t  1 e  Screen") 

Ka l  e l  doscope sampye program source 
Roman numeral sample program source 
I n t r o d u c t i o n  manual 

I n t e r n a l  Data Formats 

V a r i a b l e s  a r e  a l l o c a t e d  on t h e  s t a c k .  V a r i a b l e s  o f  t pe FILE 
r e s e r v e  no space on t h e  s t a c k .  The o t h e r s  a r e  a1 locaged as 
f o l  lows:  

VAR X:BOOLEAN 
V A R  X:INTEGER 
VAR X:ARRAY[n] OF INTEGER 
VAR X:CHAR 
V A R  X:ARRAY[n] OF CHAR 
V A R  X:REAL 
V A R  X:ARRAY[n] OF REAL 
VAR X:STRIN [ 1 
VAR X : ARRAYFn? OF STR I  NG[a] 

2 b y t e s  
2  b y t e s  
2 * ( n  + 1)  by tes  $ +bytes 

n  + 1) by tes  

t i y i E s +  1 )  b  t e s  
[Exp a j ned  beyow 
E x p l a i n e d  below] 

S t r i n g s  and s t r i n g  a r r a y s  have e x a c t l y  t h e  same fo rmat  i n t e r n a l l y .  
The f i r s t  two b  t e s  h o l d  t h e  a c t u a l  number o f  e lements i n  t h e  
s t r i n g  a r r a  I +  it i s  n o t  an a r r a y ,  t h i s  v a l u e  i s  1 .  The n e x t  two 
b y t e s  t e l l  Xtie maximum l e n g t h  o f  a  s t r i n g  e n t r y .  T h i s  ends t h e  
f i x e d  p a r t  o f  s t r i n g  a l l o c a t i o n s .  The r e m a i n i n g  p a r t s  a r e  repea ted  
f o r  as many t imes  as t h e r e  a r e  e n t r i e s  i n  t h e  a r r a y .  Only  one s e t  
i s  p r e s e n t  f o r  non-a r ray  s t r i n  d e f i n i t i o n s .  There i s  a one byce 
l o n g  p r e f i x  which .shows t h e  ac?ual , l e n  t h  o f  t h a t  a r t i c u l a r  
s t r i n g  e n t r  I t  i s  f o l  lowed immediategy by t h e  d a t a  o f  t h e  
s t r i n g .  I f  ghe maximum l e v  t h  o f  t h e , s t r i n g  e n t r i e s  i s  an even 
number, t hen  a  one b y t e  f Ty le r  b y t e  i s  added t o  t h e  end o f  each 
s t r i n g  e n t r y .  T h i s  i s  r e q u i r e d  because t h e  v a r i a b l e s  a r e  s t o r e d  on 
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the stack and the stack width is two b tes. Non-array strin s of 
8 0  and 8 1  bytes long each, would each gake up 8 6  ,bytes totay. A 
two element string array of length 10 would require 28 bytes 
total. 

Records take-up no extra displacement. They are used,at,com ile 
time to specify the range of fields to be ~ncluded within tEe 
record. 

Suppressing the Title Screen 

If ou.desire not to have the initial title s 
folrowin procedure wi 1 1  suppress it: Make, th 
modifications, using DOS, to the desired disk 
1. Unlock the file NOTITLE.OBJ. 
2. Use the DOS cop function (C 

AUTORUN. sys) Ko the spec i a! t:eE!e7hF? 
do1 lowing when prompted for tEe f i 1 enames 

AUTOI?UN;SYS,NOTITLE.OBJ/A 
The (A is required and instructs DOS to app 
3. Un ock AUTORUN.SYS. 
4. Rename AUTORUN.SYS to something else (like 
5. Rename NOTITLE.OBJ to be AUTORUN.SYS. 

creen displaye 
e following 
ette: 

e Supervisor 
TLE.OBJ). Ente 
to be copied: 

end the file. 

!d, the 

!r the 

Trace Format 

A few lines of trace information would look like the following: 

The 'PC' stands for program counter. It actually refers to the 
offset of the instruction to be executed. This.corresponds,to,the 
offset shown on the left side of the com ile listing. The IN 
stands for instruction. The one to four gytes following ittare the 
actual hex values of the pseudo code to be executed next. SP 
stands for stack ointet J t  IS the actual address of the current 
location on the stack. i v  is stack value. The stack width i~ two 
bytes, $0 two bytes are shown. The actual meanin s of the various 
gseudo instruction codes are not included w ~ t h  txis manual but may 
ecome available in the future. 
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R e s e r v e d  Word L i s t  

ABS 

ADDR 

AND 

ARCTAN 

ARRAY 

ASC 

BEG l N 

BLOAD 

BOOLEAN 

CALL 

CASE 

CHAR 

CH R 

CLOSE 

COLOR 

CONCAT 

CONST 

COPY 

COS 

CVTREAL 

DEG 

DELETE 

D I V 

DO 

DOS 

DOWNTO 

DRAWTO 

DUMPSTK 

DVSTAT 

ELSE 

END 

EOF 

EOLN 

EX l T 

EXP 

EXP 10 

FALSE 

F I L E  

FOR 

FUNC 

FUNCT l ON 

GOTOXY 

GRAPH l CS 

H l MEM 

I F 

l NSERT 

l NTEGER 

l ORESULT 

KEYPRESS 

LENGTH 

LN 

LOCATE 

LOCK 

LOG 

LPENH 

LPENV 

MAXGRAPH 

MOD 

NOT 

NOTE 

ODD 

OF 

OPEN 

OPT 1 ONKEY 

OPT l ONS 

0 R 

ORD 

PADDLE 

PEEK 

PLOT 

PO 1 NT 

POKE 

POS 

PROC 

PROCEDURE 

PROGRAM 

PTR l G 

PURQE 

RAD 

READ 

READLN 

REAL 

RECORD 

REPEAT 

RESET 

REWR 1 TE 

RND 

SELECTKEY 

SETCOLOR 

SH L 

SHR 

S I N  

SOUND 

SQR 

SQRT 

STARTKEY 

STATUS 

ST  l CK 

STR 

STRIG 

STR l NG 

THEN 

TO 

TRACEOFF 

TRACEON 

TRUE 

UNLOCK 

U N T I L  

VAL 

VAR 

WA l T 

WH l L E  

WR l TE 

WR l TELN 

XCTL 

X I 0  
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Operator 

Operators 

Operators 

Operat ion 

arithmetic: 

Relational: 

Logical : 

OR 
AND 
NOT 

assignment 

addition 
subtraction 
multiplication 
division 
modulo (remainde after 

d i v i s ~ o n ~  

equal ity 
inequality 
less than 
reater than 

gess than or equal to 
greater than or equal to 



Draper Pascal 2.1 Editor Command Summary 

Editor Command Summary 

Add lines to en f file in memory. Terminate add mode by 
entering a nulf Plne. 

Change string of characters in one or more lines. 

Delete one or more lines. 

Edit one or more lines. Make change directly on the line 
presented. 

Filer commands 

Append disk file to end of file currently in memory. 
List disk directory on screen. 

Load disk file into memory. Anything currently in memory 
will be erased. 

Save file currently in memory onto disk. 

Insert before line number you specify. Terminate insert 
mode by enter~ng a null l ~ n e .  

List lines from memory on the screen. 

Display Editor menu 

Print one or more lines on printer ( P : ) .  

Quit Editor execution and return to Main Menu screen. 

Scan one or more lines for character string you specify. 

Exit directly to the Compiler. 

Display Editor menu. 
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E r r o r  Messages 

Compi le Time E r r o r  Messages 

Com i l e r  t a b l e  o v e r f l o w  (max 170) 
NuTger ex e c t e d  
- expected 

I den t  i f i e r  expected 
q o n s t a ~ t  t y p e  i d e n t i f i e r ,  number, o r  s t r i n g  c o n s t a n t  expected 

8EG I N expected TOQ many n e s t i n g  l e v e l s  
: expected 

' . ' expected 
1 - 1  expected 
~ A d e c  1 a r e d  i den t  i f i e r  

i d e n t i f i e r  expected 

t y p e  

'OF' ex e c t e d  
nismatcRpd d a t a  t y p e s  

TO' o r  DOWNTO' expected 
'UNTIL expected 
Vaqge e r r o r  

( , expected 
ex ec ted  

& i t e r a ?  t o o  I o n  o r  m i s s i n  end quo te  ( '  ) 
END' b u t  no R E ~ O R D  s t a r t e l  

I n c o r r e c t  number o f  parameters  
INTEGER t y p e , i d e n t i f i e r  expected 
STRING t y p e  i d e n t i f i e r  expected 
REAL t y p e  i d e n t i f i e r  expected 
CHAR t y p e  i d e n t i f i e r  expected 
FILE t y p e  i d e n t i f i e r  expected 
HEX t y p e  i d e n t i f i e r  expected 
STRING c o n s t a n t  expected 
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Execu t i on  Time E r r o r  Messages 

INDEX TOO HIGH 

T h i s  message occu rs  i f  an a t t emp t  i s  made t o  
s t o r e  a  s t r i n g  a r r a y  element i n t o  an occurance 
t h a t  i s  h i g h e r  t h a n  d e f i n e d  f o r  t h e  v a r i a b l e .  
For  exam l e ,  i f  you t r i e d  t o  s t o r e  t h e  
t w e n t i e t R  e n t r y  o f  an a r r a y  t h a t  was o n l y  
d e f i n e d  t o  h o l d s t e n  occurances,  you.would  g e t  
the,message. T h l s  message o n l y  a  p l i e s  t o  
s t r i n g  a r r a y s  s i n c e  o t h e r  a r r a y  t ypes  a r e  n o t  
checked f o r  v a l i d  occurance numbers. 

UNABLE TO OPEN DEBUG IOCB ( 7 )  

T h i s  message i s , i s s u e d  i f  t h e  l i s t  o u t p u t  
ev 1 ce s p e c i f  i n  response t o  t h e  WHERE? 

?FILESPger', prompx cannot  be opened. The 
grompt i s  i ssued  on1 f o r  t h e  debug f e a t u r e s  

r a c e  and s tack  d i s p l a y .  

CIO ERROR xxx FOR IOCB' # y  

Some k i n d  o f  I npu t -Ou tpu t  o p e r a t i o n  was 
per formed which r e s u l t e d  i n  an abnormal r e t u r n  
code f rom t h e  A t a r i  o p e r a t i n g  system. Re fe r  t o  
xour BASIC o r  DOS,manya l , f? r , the  meaning o f  

he e r r o r  number xxx y  i s  t h e  IOCB number 
which t h e  e r r o r  occureh  on.  Note t h a t  t h i s  
messa e  w i l l  n o t  be p r i n t e d  i f  OPTIONS(O) i s  
i n  e f % e s t .  !n  t h i s  case i t  i s  our 
yespons ib i ,  i t y  t o  check t h e  r e f u r n  code by 
i n t e r r o  a t i n g  IORESULT a f t e r  each 1/0 t y p e  
i n s t r u c g i o n .  

AT OFFSET 

T h i s  message accompanies some o t h e r  e r r o r  
message and r e f e r s  t o  t h e  o f f s e t  w i t h i n  t h e  
pseudo code o f  t h e  i n s t r u c t i o n  t h a t  had t h e  
e r r o r .  R e f e r , t o  t h e  o f f s e t  shown on your  
comp i le  ! i s t i n g  t o  de te rmine  t h e  Pasca l  
i n s t r u c t i o n  t h a t  exper ienced  t h e  e r r o r .  

STOPPED BY <BREAK> KEY 

T h i s  message i n d i c a t e s  t h a t  e x e c u t i o n  o f  t h e  
program was s topped because t h e  BREAK key was 
pressed. The o f f s e t  o f  t h e  i n s t r u c t i o n  
e x e c u t i n  i s ,shown i n  t h e  'AT OFFSET' messa e  
Note tha?  t h i s  message w i  1 1  n o t  occur  (and  ?he 
p r o  ram w i l l  n o t  s t o p  a f t e r  8REAK i s  p ressed)  
if ~ P T I O N S ( ~ )  i s  i n  e f f e c t .  

INSUFFICIENT MEMORY 

T h i s  message i n d i c a t e s  h a t  an a t t emp t  was f made t o  inc rease  t h e  ya ue o f  t h e  s t a c k  
p o i n t e r  t o  a  v a l u e  wh ich  would o v e r l a y  screen 
memory o r  t h e  t r a c e  b u f f e r ,  i f  t h e  t r a c e  was 
a c t i v e .  I t  may a l s o  be caused by m a n i p u l a t i o n  
o f  a  r e c o r d  w i t h o u t  s u f f i c i e n t  room between 
t h e  t o p  o f  t h e  s t a c k  and t h e  t o p  o f  a v a i l a b l e  
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memory (MEMTOP) t o  t e m p o r a r i l y  h o l d  i t .  

INVALID OPCODE 

T h i s  message shou ld  n o t  occur .  I t  i n d i c a t e s  
t h a t  a  pseudo i n s t r u c t i o n  was encountered 
which i s  i n v a l i d ,  I f  you e t  t h i s  message, i t  
means t h a t  your .PCD f i g e  has been c o r r u p t e d  
somehow o r  an XCTL was made t o  a  f i l e  t h a t  was 
n o t  a  p s e u d ~ ~ c o d e  f i l e .  To c o r r e c t ,  r e - comp i l e  
t h e  program i n  ques t ion .  I t  may a l s o  occur  i f  
you a t t emp t  t o - r u n  a Draper  Pascal  p r o  ram 
which was compi led under a  p r e v i o u s  reqease o f  
t h i s  so f twa re .  
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Main Menu Program 

Main Menu Program 

I * INITIAL MENU PROGRAM * 
:$$ft9F 09/08/89 *I 

PROCEDURE PRESSANY; 
BEG1 N 

WR I TEL! ; 
WRlT Press any key to continue');  READ^ AEPLY 

END ; 

GO 
WR 
WR 
WR 
WR 
WR 
WR 
WR 
WR 
WR 
WR 
WR 
WR 
WR 
WR 
WR 
WR 
WR 
GO' 
WR 
WR 
GO' 
RE1 
UN' 
ce: 

BEGlN (*MAIN*) 
DRIVENO:=PEEK PETAULT DRV)i 

D ,DRIVENO, :I); 

DRAPER PASCAL'); 
I TELN 
I TELN ( VERSION 2.1'); 
I TELN 
l TELN t ' 1 - Run Program'); 
I TELN . 
I T E L N ~ '  2 - Disk Directory') 
I TELN 
I T E L N ~  3 - Compile Program' 
I TELN ' 
I TELN f ' 4 - Edit a Program') 
I TELN ' 
I T E L N ~ '  5 - Exit to DOS'); 
ITELN* 
I T E L N ~  6 - List a file'); 

7 - Trace on'); 
Copyright 19!9'); 

by Norm Draper ) ;  

AND (REPLY<'8'); 

Program * )  
REPEAT 

WRITELN(' Enter name of program 
WRlT LN. 
PoK&u~soR ,ON 
J:=ADDR PGMNAM 
FOR 1:=6 TO 16 

J 

to be run' 
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POKE CASTFILE+I,PEEK(J+I)); 
I : =POS BASENAME); 
I F  1 0 6  ? H ~ N  

BEG 1 N 

ignored'); 

PCD'); 

:D'); 

e listed'); 
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INIT.PCD'); 

~f entries to maintain: 

I VE , I N I T . PC0 ) ; 

END 
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E d i t o r  P r o g r a m  

E d i t o r  P r o g r a m  S o u r c e  L i s t i n g s  

PROGRAM ED I TOR ; 
, P a s c a l  

CON 

VAR 

.ENGTH] 

MAXLEN 

PROCEDURE MENU : 
B E G I N  

WRITE(C  lj 
wR I T E L N r  
WR ITELN ' 

(CLEAR))6RAPER S o F p A R E  ) ; 
EDITOR ) ;  

A - A d d  1 
C - C h a n  
D - ~ e l e ?  
E - E d i t  
F - F i l e r  
l - l n s e r  
L - L i s t ,  
M - Menu  
P - P r i n t  
B - Q u i t  
S - S c a n  
X - E x i t  

i n  ( s )  a 
e ( i i n e ( s  

t , b e f  oi-$ 
1 i n e ( s )  
\ - 

END - 
P R O ~ E D U R E  SHOWL 
BEG1 N 

I F  NUMBER<100 

NUMBER, : 
I F  NUMBER<IO 

WRITE(OUTPUT, 
END ; 
PROCEDURE GETDA 
B E G I N  

SHOWLINE(NUMB 
POKE(LMARGIN, 

ER) 
LMI) ;  
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R E A D L N ( D A T A ) ;  
I F  IORESULT=137 THEN 

WRITELN C H R ( B E L L ) , ' L ~ ~ ~  ' , N  
POKE LMAR d IN,LMO 
POKE [ CURSOR-HoR 1 j LMO ) 

END; 

UMBER, '  t r u n c a t e d ' ) ;  

PROCEDURE INC-LASTLINE;  
B E G I N  

L A S T L I N E : = L A S T L I N E + l ;  
I F  L A S T L I N E > M A X L I N E S  THEN 

BEG l N 
WRITELN 'BUFFER FULL - S T A N D B Y ' ) ;  
L A s T L  I N k :  =MAxL I NEs 

END - - 

END. 
P R O ~ E D U R E  GETRANGE; 
BEG1 N 

END ; 
PROCEDURE GETFN. 
CONST LASTF  I L E = $ I D ~ ~ ;  
B E G I N  

W R I T E ( ' E n t e r  f i l e n a m e  - >  ' 
Y:=ADDR DATA 
FOR x:=6 T o  14  D o  

WR 
WR 
RE 
Y :  
FO 

I F 

I; 
END ; 

POKE Y+X PEEK(LAST 

I TI=( 
S ITEL, ( D A ~ A ) ;  

POKE CA$TF ILE+X ,P  
P o s 6  F I LENAMEj  

INSE T[DRIVE,FILE 
=LENGTH(FILENAME)- 

POS , , F I LeNAME 
INSERT(  .PAS , F I L  

'F  I LE+X) 
I 

=O THEN 
:NAME, I + 

9 

I N E ;  

1 ; 
T L  l NE 

( 4 0 - L M 1 )  
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PROCEDURE GETONE; 
BEG l N 

WRIT  ( ' L i n e  - >  ' ) ;  
READFLOW). 
I F  LOW<1 +HEN LOW:=1 

END ; 
PROCEDURE SAVE; 
B E G l N  

GETFN : 

ELSE  
FOR I : = 1  TO L A S T L I N E  DO 

BEG I N 
WRITELN O U T P U T , T ( I ) ) ;  
X := IORE U L T ;  

Y:=X 

Q 
I F  X<>O THEN 

END; 
REWRITE OUTP T , ' E :  
O P T I O N S ( 4 ) ;  Y*  D l S A  CE BREAK KEY *) 
I F  Y<>O THEN 

' B 
WRITELN(CHR(BELL),'***Error ' , Y J 1  w h i l e  sav ing  t o  d i s k ' ) ;  

CHGSW: =O 
END; 
PROCEDURE CHECKUPD; 
B E G I N  

I F  CHGSW=1 THEN 
BEG l N 

' F i l e  c h a g g e d  b u t  n o t  s a v e d '  k E n  I t o  IGNORE a n d  c o n i i n u e '  
WR l TELN  o r  "S" t o  SAVE and c o n t i n u e '  
REPEAT 

READ CMD) 
U N T I L  [ F M 9 = ' I t )  OR C M D = ' S 1 ) ;  
I F  CMD= S THEN SAV 

END 
END; 

L 
PROCEDURE KEYBOARD; 
BEG1 N 

I F  SW=1 THEN 
REPEAT 

SW: =SW 
U N T I L  KEYPRESS; 

I F  KEYPRESS THEN 
BEG l N 

READ(CMl3); 
I F  CMD= THEN 

SW:=1 
ELSE 

SW: =O 
END 

END; 

PROCEDURE APPEND; 
BEG1 N 

REPEAT 
INC-LASTLINE;  
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i l e r  
B R E A ~  
, COMP 

. . I )  

KEY 
l LER 

- - -  
GETRANGE ; 
FOR l : = O  TO L A S T L I N E - H I G H - 1  DO 

BEGIN  
X:=LOW+I ; 
Y : = H I G H + l + I ;  
T ( X ) : = T ( Y )  

END ; 
CHGSW : = 1  ; 
LASTLINE:=LASTLINE-(HIGH-LOW) 

END'  
P R O ~ E D U R E  D I RECTORY; 
BEG l N  

WRITE ' F i l e s p e c ?  ' ) ;  S READL (DATA 
I F  D A T A = *  &EN 

D A T A : T C ~ N C A T ( D R I V E  ' * . * ' ) ;  
I F  POS DATAJ=O TAEN 

I N S E ~ ~ ~ ~ A I V E  ATA 1 DATA = o  f ~ &  
I EPEATL ' 4. * ~ A T A  , LENGTH (DA 

OPEN(#5  , O  D A ~ A )  ; 
READLN ($5 ,  D A T A )  ; 
REPEAT 

WRITELN DATA) ;  
READLN$ i5  YATA) 

U N T l  L  EO #3 ; 
CLOSE (#5) 

END; 

PROCEDURE INSRT ;  
B E G I N  

CHGSW:=1 : 
GETONE ; 
GETDATA(L0W) '  
WHILE  DATA<> ' DO 

BEG l N  
FOR I : = L A S T L I N E  DOWNTO LOW DO 

BEG l N  
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OPT IONS i ) ; 
REWRITE 0 TP T 'E ' 
OPTIONS 4Y ( g  61 S A B ~  BR E A K  KEY 

END ; 

PROCEDURE APNDFILE; 
VAR 1OR:INTEGER; 
BEG l N 

OPTIONS(0); 
REPEAT 

OFTEN 

IF IORESU T<> THEN 
WRITELNk Fi?e not fo 

I I N T  I I I n R = O  : 

BEGIN 
INC LASTLINE; 

INPUTIT LASTL 
SULT=13 THEN 

FNn t 

4 
WRITELN(CHR(BELL), 

CLOSE 
WRITE 

END: 

-..-, 
-ASTLINE:=LASTLINE-1; 

:( INPUT) ; 
ILN(LASTLlNE,' lines 

PROCEDURE CHANGE; 
VAR PRTSW:INTEGER; 
BEG 1 N 

GETRANGE ; 
WRITE('Change from - > ' ) ;  

INE)); 

'Line ',LASTLINE,' truncated') 

now in memory') 
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REA 
WR I  
R  EA 
Y : =  

DELETE DATA 
I N s E R T [ D A T A i  
T ( I ) : = D A T A  

END 
PR+SW=I THEN 

BEGIN  

fKX~6ALi KEYBOAR 

END - - 

END 
END; 
PROCEDURE SCAN; 
B E G I N  

GETRANFE ; 
WRITE S c a n  f o r  - > I ) ;  

READL B (DATAI) ;  
FOR I : 

BEG l 
D A 
I F  
' i ~  : = T i  14. 

POS( A AI,DATA) 
BEGIN  

SHOWL l N 
WR 1 T E L N 7 6 A L i )  ; 
KEYBOARD; 
I F  CMD=ESC THE 

I :=HIGH+1 
END 

THEN 

9x1; 

THEN 

END 
END; 

PROCEDURE F I L E R ;  
BEGIN  

REPEAT 

I F  LASTL  
APNDF l L E  

END: 

INE>O THEN CHGSW: = 1  ; 

CHGSW: = O  ; 
LASTL INE :=O;  
APNDF 1 L E  
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END; 
' S '  :SAVE 

END 
END 

Q E t A U L T  D R V ) i  
D  ,DRIVENO, : 

CHGSW:=O; 
REWRITE(OUTPUT, 'E : ' ) ;  
MENU ; 

( *  D I S A B L E  BREAK 

REPEAT 

A ' :APPEND;  
'C9 :CHANGE;  
' D '  :DLTE;  
' E :  : E D I T ;  
' F  : F I L E R ;  
' 1 ' : I N S R T ;  
' L ;  :1, l$T; :;,, ? :MENU; 

: P R I N T ;  
' A ' .  . 

' 1 ;  

KEY * )  

,S , X , ? - > '  

ELSE 
WRITELN(CHR(BELL),'Invalid comman -..- 

ENABLE BREAK KEY * )  
T (DRIVE ,  I N I T . P C D 1 ) ;  

d ' )  

END. 
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Ramdisk Programs 

(*  RAMDISK.PAS *) 

PROGRAM RAMDISK' 
( *  As o f  09 /26/46 * )  - .  - -  , - -  -~ 

( *  T h i s  p r o  ram checks  t o  see i f  t h e  Rarndisk has a l r e a d y  been 
s e t u p  ye& f o r  D raper  P a s c a l .  I f if h a s  n o t  been, t h e n  t h e  
r e q u i r e d  f i l e s , a r e  c o  i e d , f r o m  d r i v e  one  t o  the .Ramdigk .  Then 
t h e  d e f a u l t  d r i v e  n u d e r  i s  changed t o  t h e  Ramdisk d r i v e  

s k  copy o f  INIT.PCD. 
by  t h e  second e n t r y  i n  

d r i v e  *) 

k d r i v e  *) 

(*  COPYFILE.M65 * )  

10 T I TLE "F I LE COPY UT l L I TY PROGRAM" 
20 ; BY NORM DRAPER 
30 
40 f AS OF 09/04/86 
50 ; 
60 .ORG $5000 ;09/04/86 
70 ; SPACE 2 
80 ; O p e r a t i n g  System Equates  ------------------------ 
90 SPACE 1 
0106 MEMLO .EQU 02E7 ; s t a r t  o f  u s e r  memory 
0 1  10 ICCOM .EQU $0342 ;ClO conmand 
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I CBAL 
l CBAH 
l  CELL 
l CBLH 
I CAX 1 
I CAX2 
DOS l N l 
C l ov 
EOL 
EOF = 
BELL = 
I OCB1 = 
IOCB2 = 
OPEN = 
GETCHR 
PUTCHR 
CLOSE = 
OREAD = 
OWRlT = 
 TART = 

L DX 
LD A 
STA 
STA 
LDA 
STA 
STA 

LOOP = 
LDX 
LDA 
STA 
LDA 
STA 
LD A 
STA 
JSR 
STY 
LDX 
LDA 
STA 
LDA 
STA 
LDX 
LD A 
STA 
JSR 
CPY 
BEQ 

;C IO  v e c t o r  

* 
# IOCB1  
BUFFADR 
ICBAL,X 
I CBAL+ 1 6  
BUFFADR+ 
ICBAH,X 
I CBAH+ 1 6  * 
# IOCB1  
BUFFLEN 
I C B L L  X 
B U F F L ~ N +  
ICBLH,X 
#GETCHR 
I CCOM , X 
C l ov 
SAVEY 
# IOCB1  
ICBLL ,X  
I C B L L + 1 6  
ICBLH,X 
ICBLH+16 
# I OCB2 
#PUTCHR 
I CCOM , X 
C l O V  
# O  
OKAY 

, x 
;RESET IOCB PTR 

;SAVE C I O  RC 
;RESET IOCB PTR 

, x 
, x 
;RESET IOCB PTR 

.. . - 
OKAY = * 

LDY SAVEY 
CPY #EOF 
BEQ DONE 
CPY # O  
BEQ SOOP 

DONE = 
RTS 

SAVE+ .BYTE o 
BUFFADR .WORD ENDPGM 
BUFFLEN . tORD $BCOO-ENDPGM 
ENDPGM = 

.ORG $02EO 

.WORD START 

.END START 
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S a m p l e  P r o g r a m s  

PROGRAM KALEIDOSCOPE; 
VAR I ,J ,K,W,X: INTEGER; 
B E G I N  

MAXGRAPH 3 
G R A P H I C S ( 1 4 j  ; 
X:=O; 
REPEAT 
FOR W:=3 TO 5 0  DO 

B E G I N  
FOR I : = 1  TO 1 0  DO 
B E G I N  

FOR J S = O  TO 1 0  DO 
B E G I ~  

K : = l +  
COLO 
PLOT 

PLOT 
PLOT 
PLOT 
PLOT 

END 
END 

I NG LOOP *)  
END 

U N T I L  X = 9 9  ( *  UNEND 
END. 

PROGRAM ROMAN ; * ROMAN NUMERAL SAMPLE PROGRAM *1 $PAPTED FROM PASCAL USER MANU L AND REPORT BY JENSEN AND 

BEGIN  Y:=I; 
REPEAT X : = Y a  WRITE ( X , '  '1 ;  

WHILE x > = i 6 0 0  DO 
B E G l  N 

W R I T E  ( ' M e ) ;  X 
END ; 

I F  X > = 5 0 0  THEN 
BEG 1 N 

WRITE ( ' D ' ) ;  X 
END ; 

W H I L E  X > = 1 0 0  DO 
B E G l  N 

WRITE ( ' C ' ) ;  X 
END ; 

I F  X > = 5 0  THEN 
BEG1 N 

WRITE ( ' L ' ) ;  X 
END ; 

W H I L E  X > = 1 0  DO 
BEG 1 N 

WRITE ( ' X ' ) ;  X 
END ; 

I F  X > = 5  THEN 
B E G l  N 

WRITE ( ' V ' ) ;  X 
END ; 

W H I L E  X > = l  DO 
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BEG l 

Sample Programs 
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P r i n t e r  Usage 

P r i n t e r  usage w i t h  Draper  Pascal  

To p r i n t  a Pasca l  source program, you can l oad  t h e  Qrogram i n t o  
memory u s i n g  t h e  E d i t o r  as normal .  Then use t h e  P command t o  
y r i n t  on t h e  p r i n t e r .    he source s ta tements  w i  1 1  be preceded by a  

i n e  number and a co lon .  

There a r e  two ways t o  p r i n t  d a t a  f rom your  program o n t o  t h e  
r i n t e r .  The f i r s t  j s  s i m i l a r  t o  t h e  way i t  would be done i n  

!ASIC. An example 1s: 

PROGRAM PRINT-1; 

VAR I , J :  INTEGER; 

BEGIN 

OPEN # 2  8 0 , ' P : '  
FOR !::I f 0  10 D 

BEG l N 
J : = I * l O .  
W R I T E L N ( # ~ ,  1 : l O j J )  

END ; 

END. 

The above example p r j n t s , a  m u l t i p l i c a t i o n  t a b l e  on t h e  p r i n t e r .  
The second way t o  p r i n t  i s  by.us1ng a FILE t y p e  v a r i a b l e  ass igned  
t o  a  p r i n t e r .  A n  example p r o v i d ~ n g  t h e  same r e s u l t s  as above i s :  

PROGRAM PRINT-2; 

VAR I , J :  INTEGER; 
PRINTER:FILE; 

BEG I  N 

REWRITE PRINTER ' P : ' ) ;  
FOR I : = \  TO 10 60 

BEG l  N 
J ' = I * l O '  
WRITELN(PRINTER,  I : 1 0 , ~ )  

END ; 

CLOSE(PRINTER) 

END. 
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Software L icense 

Software L icense 

Non-Exclusive, R o y a l t y - f r e e  

L icense t o  d i s t r i b u t e  t h e  

Draper Pascal Superv isor  

I .  Purpose 

T h i s  r o y a l t y - f r e e ,  non-exc lus ive l i c e n s e  i s  p rov ided t o  a l l o w  
w id  qpread use o f  so f tware  develo ed u s i n g  Draper Pascal. I t  
fRe?ies on,l, t o  t h e  o r i g i n a l  pu rc lase r  o f  Draper Pascal 

icensee 7 .  
I I  . The L icense 

Sub jec t  t o  t h e  c o n d i t i o n s  s t a t e d  he re in ,  Draper Software w i l l  
i t a n t s t o  t h e  Licensee a  r o y a l t y - f r e e ,  non-exc lus ive  l i c e n s e  t o  

i s t r i b u t e  t h e  r u n - t ~ m e  s  stem ( Superv isor  . Licensee i s  o n l y  
au tho r i zed  t o  d i s t r i b u t e  ghe Supervisor i n  o  b j e c t  code form and 
o n l y  i n  c o n j u n c t i o n  w i t h  so f tware  developed by Licensee which 
r e q u i r e s  t h e  Su e r v i s o r  f o r  proper o p e r a t i o n .  Licensee s h a l l  n o t  
use o r  u r p o r t  go au tho r i ze  any person t o  use any o f  t h e  
cop r i g i t s ,  trademarks, s e r v i c e  marks o r  t r a d e  names o f  Draper 
 of rware w i t h o u t  p r  l o r  w r  I t t e n  consen$ f rom Draper Software. 

The Superv isor  c o n s i s t s  o f  t h e  f i l e  named AUTORUN.SYS on t h e  
s u p p l i e d  d i s k e t t e .  I t  may be d i s t r i b u t e d  under another name i f  
Licensee so des i res .  

The supp!ied D isk  Operat ing System (DOS) i s  excluded and may n o t  
be d i s t r i b u t e d  by Licensee. 

i., 
1 1 1 .  The L icense Term 

T h i s  l i c e n s e  w i l l  r u n  f o r  a  te rm o f  f i v e  ( 5 t  years f rcm da te  o f  
l i ~ e n s e  accegtance. Extensions be ond t h a t  erm may be secured by 
w r  I t t e n  permiss ion from Draper ~ o F t w a r e .  

I  V .  Acceptance 

The term o f  t h i s  l i c e n s e  w i l l  beg in  two weeks a f t e r  Licensee has 
signed,and r e t u r n e d  a  copy o f  t h ~ s  l i c e n s e  t o  Draper Software, 
p r o v i d i n  t h a t  no r e j e c t  n o t i c e  was sent  t o  you by Draper Sof tware 
w i t h i n  t!e two week pe r iod .  
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V. Additonal Terms and Conditions 

Licensee understands and agrees that: 

1 .  The Su ervisor is distributed on an "as is" basis without 
warranfy of any kind from Draper Software. 

2. The entire risk as to thq performance and quality of the 
Supervisor is with the Licensee. 

3. If the Supervisor, as incorporated into Licensee's 
roducts proves defective following it's purchase, 
jcensee and not Draper Software, ra er Software s 

gistr i butors or retai lers, assumes a71 costs associated 
with or resulting from use of Licensee's products 
including all necessary repair or servicing. 

4. Dra er Software shall have no liability to Licensee or to 
cusfomers gf Licensee for loss or damage, including 
consequent1 1 qd/or incidqntql damage, caused or alleged 
to,be,causea, airectly or iqdlrectly, by the Supervisor. 
This.includ s, but is not limited to, any interry tion in 
service or toss of business or aqticipatory profits 
resulting from the ... . -use or operation of the Supervisor. 

Licensee shall indemnif;, and hold Dra er Software harmless 
from TnX claim, loss, or Iiabilit alTeged]y arising out of 
or re a ing to the operat~gn of t#e Supervisor aq usgd by 
Licensee or customers of Licensee pursuant to this license 
agreement. 

. , , 5 

Licensee shall not siggest imply or indicate in any manner 
that an of Licensee's software products which incorporate 
or use ghe 1 ~censed Supervisor are approved or endorsed by 
Draper Software. 

. - 
Licensee acknowledges that a failure t conf rm to the 
rovisions of Section V, Subsection C ?above1 wi 1 1  cause 

graper Software i rreparab 1 e harm and Draper of tware' s 
remedies at law will be inadequate. Licensee acknowledges 
and agrees that Draper Software shall have the right, in 
addition to other remedies, to obtain an immediate 
in'unction en'oinjng any breach of Licensee's obligations 
set forth in gection a = V.C above. 

. - * .  

No waiver or modification of any provisions of this license 
shall be effective unless in writing and signed b the party 
against whom such waiver or modification is soughg to be 
enforced. No failure or delay by either,party in exercising 
any right, power or remedy under this license shall operate 
as a waiver of any such right, power or remedy. 

This license shall bind and work to the benefit of the 
successors and assigns of the parties hereto. Licensee may 
not assign ri hts or delegate obli tions which .arise qn er 
this license to an third party wi?tout the ex ress written 
consent .of Draper zoftbyare. Any such assignmenf or 
dele ation, without written consent of Draper Software, 
shalg be void. 

The validity, construction and performance of this license 
shall be governed by the substantive law of the State of 
Texas and of the United States of America excluding that 
body of law related to choice of law. Any action or 
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p roceed in  b r o u  h t  t o  e n f o r c e  t h e  te rms o f  t h i s  l i c e n s e  
s h a l l  be %rough? i n  t h e  County o f  D a l l a s .  S t a t e  o f  Texas, i f  
under s t a t e  law. 

H. I n  t h e  even t  o f  an l e g a l  p roceed ing  between t h e  a r t i e s  
a r i q i n g  from t h i s  r i c e n s e ,  t h e  p r e v a i  1 i n g  a r t y  s F a l l  be 
e n t i t l e d  t o  r ecove r ,  i n  a d d i t i o n  t o  any o t i e r  r e 1  i f qwarded 
o r  g ran teg ,  i t s  rqasonab le  . c o s t s  and expgnses, i n c f u d i n g  
a t t o r n e y s  f ees ,  i n c u r r e d  i n  t h e  p roceed ing .  

Company Name ( i f  any) --. . 

Address 

C i t y ,  S t a t e ,  Z i p  - - .  - -.., 

Telephone Number =7 '--- .- - . . ". 

S i g n a t u r e  and Oa&e - 
1 -- - ...Aria . I *  , 


