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Disk Based Documentation#

This document contains the "Getting Started" section plus other sections from the actual Draper
Pascal manual. It is designed to get you up and running and doing useful things with Draper Pascal
in a very short time. It does not, however, contain a detailed description of all the Draper Pascal
definitions or pretend to be a comprehensive tutorial or user's reference. Registered users will receive
the actual Draper Pascal manual which does contain a complete description of all definitions plus
other information. Details on registering are in the last section titled "Registration Form".

The Shareware Concept#

Draper Pascal is distributed on a Shareware basis. You may use Draper Pascal without charge for
the purpose of evaluating it's suitability for your use. If you find that Draper Pascal is worth continuing
to use, then you are requested to become a registered user and gain the additional benefits that

go along with it. Simply complete the registration form and mail it in to us with the very reasonable
payment of only $15.00. When you register your copy of Draper Pascal, you'll receive the latest
version of the software if your registered version is not current, along with a comprehensive printed
user manual.
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If you have received this copy from a Users' Group, "Software Library" or "SIG", and have paid a
small fee (usually $3 to $10), you have NOT acquired the registered rights or continued right to use
Draper Pascal. This fee was for the convenience of obtaining the diskette with Draper Pascal on it.
The fee does NOT apply to the registration fee.

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

You may NOT charge any fee for the Draper Pascal program or documentation without our written
approval.

You may NOT distribute Draper Pascal or it's documentation in connection with ANY commercial
venture, product, publication or service unless you obtain the royalty-free license by registering.

Features#

» Draper Pascal is a complete package allowing the user to create, compile, and execute
programs written in the Pascal language.

» Many features from both UCSD and ISO standard Pascals plus many extensions, such as sound
and graphics, to make use of the versatile Atari hardware.

» Pascal structured programming features, including IF-THEN-ELSE, WHILE-DO, CASE-OF-
ELSE, FOR-TO/DOWNTO-DO, and REPEAT-UNTIL are included.

« FUNCTIONs and PROCEDUREsSs using local or global variables. Integer type variables can be
passed directly.

» Data types supported include: Character, String, Integer, Real, Boolean, Record, and File. One
and two dimension arrays are also supported for all data types other than File and Record.

* Only one disk drive and 48K RAM are required. Multiple, and double density, disk drives are
supported.

* Machine language subroutines may be loaded and called.

* Program chaining is supported.

* No limit on source program size. "Include” files are supported.

» One-pass compiler generates pseudo code directly.

¢ Maximum program pseudo code size is about 30K bytes.

» Textual compiler error messages.

» Execution debugging features include instruction trace and stack display.

» Special options for error display and break key disable.

 Single keystroke program execution repeat, exit to DOS, or exit to Main Menu program are
featured.

* Includes Editor program to create, modify, and print Pascal source files, or other text type files.

* Includes Main Menu program (Pascal source included) for easy select of Compiler, Editor, or
utility functions, such as directory or file listing. Main Menu program may be replaced with a user
written program to create a turnkey operation.

» Ramdisk support. Details provided to registered users.

» Works with most popular versions of DOS.

» Easy to use. No linking required. Compile and execute immediately.

* Royalty free license available to registered users.

* Includes sample programs.

« Comprehensive user manual provided to registered users. Complete examples and BASIC
equivalents given for each reserved word.

Introduction#

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

Pascal is a high-level structured programming language developed by Niklaus Wirth in 1971. It is
easy to understand 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 exactly like ISO
and UCSD versions, some which are similar, and many "extensions" which bring out the true power
of the Atari computer in an easy to use manner. It was designed to require only one disk drive for
operation, but not be limited to only one. At this time, it has been shown to work with all hardware and
software configurations where enough memory is provided. This implementation also has a number
of commands which are familiar to Atari BASIC 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 you how to program in Pascal. However, if you already know Atari BASIC, then you can
understand the Pascal statements more easily by referring to their BASIC equivalents shown after
the definition of each Pascal reserved word in the complete manual provided to registered users.
It is recommended that you read this manual completely to be familiarized with its features and
restrictions.

What is Draper Pascal made of?#

This implementation of Pascal is made up of three main components. They are the Supervisor
(sometimes referred to as runtime routines), the Compiler, and the Editor. The Supervisor is a high
performance machine language program which simulates a 16-bit pseudo computer. The Compiler
translates Pascal source code into pseudo-code instructions to be executed by the Supervisor. The
Editor is used to enter and modify Pascal source programs. It may also be used to edit data files,
or BASIC programs which have been LISTed to a disk or tape. These components are explained in
detail within this manual.

For a description of the various files included on the supplied diskette, refer to the 'System
Information’ section.

About the DOS#

Draper Pascal can be used with most popular Disk Operating Systems. It has been tested with Atari
DOS 2.5, SpartaDOS 3.2d, and MYDOS. You should format a diskette with DOS 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 down the
Option key while booting unless you are using SpartaDOS. If using SpartaDOS, you may want to
rename AUTORUN.SYS to PASCAL.COM and create a STARTUP.BAT file containing the following
two lines:

BASI C OFF
PASCAL

This documentation file is not required to be on that same diskette.
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Ramdisk support#

Draper Pascal supports the use of the "Ramdisk" capability provided by using a DOS that supports
a ramdisk like Atari DOS 2.5 or SpartaDOS 3.x with an Atari computer system having sufficient
memory to support the ramdisk. While using this feature, the Editor takes less than two seconds to
load and the Compiler takes less than three seconds. Details on setup and use of this feature are
provided in the complete manual provided to registered users.

Getting Started#

This section is intended to show by example how to use the Draper Pascal system. You will edit,
compile, and run a sample program. Information displayed by the computer is shown in normal type
while responses to be entered by you are shown underlined with dashes (---). To begin with, make
sure you have 48K RAM installed and no cartridge in place. Boot the disk now by placing it in disk
drive 1 and turning on the power to the Atari computer. After the Supervisor has finished loading, you
will see a screen that looks like this:

DRAPER PASCAL

1 - Run Program

2 - Disk Directory
3 - Conpil e Program
4 - Edit a Program
5 - Exit to DCS

6 - List afile

7 - Trace on

DRAPER SOFTWARE
EDI TOR

- Add line(s) at end
- Change |ine(s)

- Delete line(s)

- Edit a line

Filer nenu

- Insert before line
- List line(s)

- Menu

- Print line(s)

- Quit

- Scan line(s)

Exit to Conpiler
L,MP, QS X ?->F Sel ect Filer nenu

QIVZIr—Tmmoo>»

X0

A C D E,

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

L

Enter filenane -> SAMPLElL

ACDEFI,LLMP QS X ?->L

Line from->

Line to ->

1: PROGRAM KALEI DOSCOPE;
2: VAR 1,3, K, WX | NTEGER,

3: BEG N

4: NMAXGRAPH( 19);

5: GRAPHI CS(19);

6: X =0;

7. REPEAT

8: FOR W=3 TO 50 DO

9: BEGN

10: FOR I:=1 TO 10 DO
11: BEG N

12: FOR J:=0 TO 10 DO
13: BEG N

14 K: =l +J;

15: COLOR(J*3/ (1 +3) +I *W 12);
16: PLOT(I +8, K) ;

17: PLOT(K+8, 1) ;

18: PLOT(32-1, 24-K);
19: PLOT(32-K, 24-1);
20: PLOT( K+8, 24-1);
21: PLOT(32-1,K);
22: PLOT( | +8, 24- K)
23: PLOT(32-K, 1)

24 END

25: END

26: END

27: UNTIL X=99 (* UNENDI NG LOOP *)
28: END.
ACDEFI,LLMP QS X ?->I

Li ne -> 15

15: (* MY FIRST EDI T *)

16:

Load a file

Enter the name of the file
to be | oaded. The name of
the last file edited,
conpiled, or run will be
filled in by the Editor.
You nay have to overtype
it wwth the name shown.

List the file on the
screen

Just press RETURN for
"Line from and 'Line to'.
This will give a list of
the entire programin
menory.

Let's insert a coment
before |ine 15.

Enter the data to be
i nserted when pronpted for
line 15. Just press RETURN



ACDEFI,L,LMP, QS X ?->L

Line from->

Line to ->

1: PROGRAM KALEI DOSCOPE;
2: VAR 1,7, K, WX | NTEGER,

3: BEG N

4: NMAXGRAPH( 19);

5: GRAPHI CS(19);

6: X =0;

7. REPEAT

8. FOR W=3 TO 50 DO

9: BEGN

10: FOR I:=1 TO 10 DO
11: BEG N

12: FOR J:=0 TO 10 DO
13: BEG N

14: K: =l +J;

15: (* MY FIRST EDIT *)
16: COLOR(J*3/ (1 +3) +1 *W 12);
17: PLOT(I +8, K);

18: PLOT(K+8, 1) ;

19: PLOT(32-1, 24-K);
20: PLOT(32-K, 24-1);
21: PLOT(K+8, 24-1);
22: PLOT(32-1,K);
23: PLOT( I +8, 24-K);
24: PLOT(32-K, 1)
25: END
26: END
27: END

28: UNTIL X=99 (* UNENDI NG LOOP *)
29: END
ACDEFI,L,LMP QS X ?->F

A - Append file
D- Directory list
L - Load file

S - Save file

S

Enter filenane -> SAMPLElL

ACDEFI,L,LMP QS X ?->X

when pronpted for |ine 16.
This will term nate insert
node.

List again to verify that
t he change was made
correctly.

Let's save the program
back to disk drive 1
under the sane nane.

Now let's exit directly to
t he Conpiler.
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Enter Fil ename:
SAVPLE1L

Enter List Qutput Filespec
Default is E

0000 PROGRAM KALEI DOSCOPE;
0000 VAR I, J, K, W X: | NTEGER,
0003 BEG N

0003 MAXGRAPH(19);

0017 GRAPHI CS(19);

001B X =0;

001E REPEAT

0022 FOR W=3 TO 50 DO
002A BEG N

0035 FOR |:=1 TO 10 DO
003D BEG N

0048 FOR J: =0 TO 10 DO
004F BEG N

005A K: =l +J;

0062 COLOR(J*3/ (1 +3) +I *W 12);
008A PLOT(1+8, K);
0098 PLOT(K+8,1);
00A6 PLOT(32-1, 24-K);
00BS8 PLOT(32-K, 24-1);
00CA PLOT(K+8, 24-1);
oopcC PLOT(32-1,K);
O0OEA PLOT( I +8, 24-K) ;
OO0OFC PLOT(32-K, I)
010A END

010A END

010C END

011C UNTIL X=99 (* UNENDI NG LOOP *)
0142 END.

0147

ADDR  NAME

0003 |

Enter nanme of programto
be conpil ed. The nanme of
the | ast program edited,
compiled, or run will be
filled in by the

Compi | er.

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



0004 J
0005 K
0006 W
0007 X
5 Conpiler table entries used
*** Program Execution Conpleted *** Press the SELECT key at
Hi ghest Stack Address Used = $AFF8 this point to take us to
<START>Repeat , <SELECT>Menu, <ESC>Exi t the mai n nenu.
DRAPER PASCAL
VERSI ON 2.1
1 - Run Program
2 - Disk Directory
3 - Conpile Program
4 - Edit a Program
5 - Exit to DOs
6 - List afile

7 - Trace on

Copyright 1989
by Norm Dr aper

1 Select '1' to run the
- programthat was just
compi | ed.

Enter nanme of programto be run

SAVPLE1L The nanme of the | ast
------- program edi ted, conpil ed,
or run will be filled in

by the main nmenu program
Overtype the nane if you
want to run a different
program

At this point you should have a nice kaleidoscope pattern being displayed on your television screen.
To stop it, press the BREAK key. To repeat execution, press the START key. To return to the main
menu, press the SELECT key. To exit to DOS, press the ESC key.

Another program, SAMPLEZ2, is also provided for you to practice with. It will display Roman numerals
for powers of two between 1 and 4096. Compile it, turn on the trace via the main menu, and run it.
After it is finished, press CTRL-T to display the trace table, and CTRL-S to display the stack contents.
When prompted for 'Where? Filespec', enter 'E:". For a description of the stack display line, refer to



the 'DUMPSTK' command in the 'Pascal Definitions' section of the manual provided to registered
users.

Main Menu#

The Main Menu is the initial program to be run by the Supervisor. It is written in Pascal. The source
code is provided for it and you may customize it as you see fit. The disk filename for the source is
'INIT.PAS'. The pseudo code program that is initially executed is 'INIT.PCD'. It would be wise to copy
'INIT.PCD' to another name to be used in case your compile of the menu program is not successful.
Or, you could rename INIT.PAS to something else, like NEWINIT.PAS, and compile it to produce
NEWINIT.PCD. Then you can use the 'run' option (mentioned below) to test your modified program.

The Main Menu appears as follows:

DRAPER PASCAL
VERSI ON 2.1

1 - Run Program

2 - Disk Directory

3 - Conpile Program

4 - Edit a Program

5 - Exit to DOS

6 - List afile

7 - Trace on

Copyright 1989
by Norm Dr aper

Each of the menu options will now be explained:
Run Program#

Use this option to execute a program that has previously been successfully compiled. You will see
the following prompt:

Enter nane of programto be run

The Main Menu program will fill in the name of the last program edited, compiled, or run. If this is the
one you want, all you have to do is press RETURN. If it is not the one you want, just overtype the
name shown with the one you want.

Disk Directory#

This option will provide you with a list of all, or selected, files on one of your disk drives. You will
receive the prompt 'Filespec?'. If you just press RETURN at this point, you will see a list of all files on
the default drive. If you enter 'D2:', you will see all files on drive 2. To show only selected files, use
wildcards in the normal manner. For example, enter '‘D1:INIT.* to show only files named INIT with
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any suffix from drive one. At the end of the list, you will be prompted to press any key to continue.
After pressing any key, the Main Menu will be re-displayed.

Compile Program#

This option sends you directly to the Pascal compiler. You will be prompted for the name of the
program to be compiled, after the Compiler is loaded. If you have already edited, compiled, or run
a program, the name will be shown and may be used by just pressing the RETURN key. For more
information, refer to the section of this manual on 'The Compiler'.

Edit a Program#

Control is transfered to the Draper Pascal Editor when this option is chosen. For more information,
refer to the section of this manual on 'The Editor'.

Exit to DOS#
Pascal execution is terminated by this option. Control is passed to the Disk Operating System.
List a file#

This convenience entry is provided to allow you to view, on the screen, any text file on disk or tape.
You are prompted to enter the name of the file to be listed. The file is assumed to reside on the
default drive if a colon (:) is not found within the name you specify. At the end of the list, you will be
prompted to press any key to continue. After pressing a key, the Main Menu will appear again.

Trace on#

The wraparound internal trace may be turned on (or off) with this option. The trace is used only

for debugging purposes and may be viewed at program termination time by pressing CTRL-T.
Program execution speed is slightly degraded while the trace is active. You will be prompted to enter
the number of trace entries to be maintained by the system. Each trace entry requires 10 bytes of
storage at the high end of memory. The trace may not be used during graphics displays because
screen memory is also at the high end of memory. To turn the trace off and remove the memory
allocation of the trace table, enter zero when prompted for the number of entries to maintain. The
trace format is described in the manual provided to registered users.

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 LISTed to disk or tape. It is a line
oriented editor. Combined with some type of formatting program, it may be used for word processing
applications. The entire source to be edited must be in memory at one time. If your Pascal program
will not fit within the limits of the Editor, then you can use the INCLUDE feature of the Compiler to
allow segments of a program to be edited separately. Refer to the section on "THE COMPILER" for
more information on the INCLUDE feature. Source code for the Editor is listed in the manual provided
to registered users. Some key points to be noted about this editor are as follows:

1. Each line is referred to by line number, however, no line numbers are stored either internally or
on the disk or tape.

2. Each line may contain up to 80 characters. This may be changed by altering the constant called
MAXLENGTH and re-compiling the Editor. A source listing of the Editor is provided to registered
users.

3. 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
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correspond with a decrease in MAXLENGTH, and vice versa. A source listing of the Editor is
provided to registered users.

. When entering or editing a line, the line must be terminated by pressing the RETURN key.

. As lines are inserted into, or deleted from, the source file, the remaining lines are automatically
renumbered.

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

7. Due to operation of the Atari operating system, a blank line may not be directly entered. To
enter a blank line, you must first enter a non-blank character (like a period), then use the Editor
Change command to change the character to a space.

8. Input operations (Append and Insert) are terminated by entering a null line (just pressing the
RETURN key).

9. The BREAK key is disabled by the Editor to prevent loss of data. It is enabled again at
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 receive an option to either save the data or ignore it and continue.

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

(G20 S8

(o2}

Wiki-Editing pending

EDI TOR COVMANDS

CGeneral Pronpts

The follow ng pronpts are general in nature and are conmmon anong
many of the editor commands to be descri bed bel ow.

Li ne ->

You are pronpted to enter one line nunber, as opposed to a range
of line nunbers. It is used by the INSERT Editor command and
refers to the line before which the inserted Iine(s) will be

pl aced.

Line from->

This is the first pronpt for a range of |ine nunbers. Enter the
| ow nunber of the range. If you just press RETURN, |ine nunber 1
I s assumned.

Line to ->

Enter the high Iine nunber in the range desired. If only one |ine
is to be acted upon, that nunmber nust be entered in both this
pronpt and the one nentioned above. |If you just press RETURN, the
hi ghest line nunber in the buffer will be assuned. |If the nunber
you enter is less than the 'Line from value, the 'Line from
value will be used here.



18

Draper Pascal 2.1 The Editor

Enter filenamne ->

This prompt is shown when | oadi ng, appendi ng, and saving files.
The last filenanme used is filled in after the arrow If this is
the file you wish to use now, then all you have to do is press
RETURN. A full filespec may be entered, but is not required. If a
colon (:) is not found within the fil enanme specified, then the
default drive is assuned. If the filenanme given does not contain a
period (.), then a suffix of .PAS is assuned.

The Commands

A - Add line(s) at end

This command is used to add lines after the last line currently in
the buffer. If the buffer is currently enpty, then line 1 will be
assuned as the starting point. In this manner, you can create a
new file if one has not been | oaded. You can append as nany lines
as you like. Wien you are finished entering lines, just press
RETURN wi t hout entering any data on the line (null line).

Pronpts used: None

C - Change line(s)

The Change command al l ows you to change one specified string
pattern to another for the first occurance in each [ine within the
range of lines specified. After being pronpted for the I[ine nunber
range, you are asked for the data to 'Change from->' and ' Change
to ->'. Enter any string of characters at each pronpt. | nbedded
bl anks are allowed. If you just press RETURN for the 'Change to'
pronpt, the first occurance of the 'Change froml data w thin each
line will be del eted.

Pronpts used: 'Line froml, 'Line to', 'Change fronl, 'Change to'

D - Delete line(s)

This command allows you to delete a line or a range of lines from
the file in nenory. The whole file in nenory will be deleted if
you just press RETURN when pronpted for both 'Line from and 'Line
to'. Be aware that all lines followi ng the range deleted will be
renunbered, to fill the gap just made. If you desire to delete a



nunber of |ine ranges, delete those with the highest nunbers first
and proceed toward the beginning of the file. That way, you won't
have to do a LIST after each range delete to find out what the new
l'ine nunbers for the following lines are.

Pronpts used: 'Line froml, 'Line to
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Draper Pascal 2.1 The Editor

E - Edit line(s)

The Edit command is used to edit (or nake individual changes to) a
line or range of lines that already exist in nmenory. If a range is
specified, the lines are presented to you one at a tinme. As each
line is presented, you may use any of the normal Atari editing
keys (like right and left cursor, insert, delete), to alter the
data. Just press RETURN when you are finished with each change. If
you don't want to nmake a change to a Iine shown, just press
RETURN.

Pronpts used: 'Line fromi, 'Line to

F - Filer nenu

The Filer is a subsystem which handl es comruni cation with an
external device (disk or tape). The features provided are as
fol |l ows:

A - Append file

Afile is read fromdi sk or tape and added to the end of the
file currently in nenory. The data in nenory prior to the
append remai ns unchanged.

Pronpts used: 'Enter filenang'

D- Directory list

This command is used to provide a directory list of the
different files on a diskette. You are pronpted for
"Filespec? . Enter the disk drive nunber and sel ection
criteria for the directory list. If you just press RETURN you
will see a directory list of all files on the default drive.
To see all files on drive two, enter 'D2:' or 'D2:*.*'. To see
only files with a suffix of PAS on drive one, enter



"D1:*. PAS' .
Pronpts used: 'Fil espec?

L - Load file

This is the way to load a file into nmenory fromdi sk or tape.
If any data was currently in nmenory, it is deleted and
replaced by the file read in.

Pronpts used: 'Enter fil enang'
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S - Save file

Data is copied fromnmenory to disk or tape with this conmand.
The data currently in nenory remains unchanged. You are
pronpted for filenane and nmay use whatever name you wi sh. It
IS not necessary to save a file under the same nane as was
used to load the file. You should save data to disk frequently
if you are maki ng extensive changes. That way you won't have
to re-do as nmuch if sonethi ng goes w ong.

Pronpts used: 'Enter filenang'

| - Insert before line

This command allows you to insert one or nore lines at any point
within the file in menory. The inserted data is placed before the
l'i ne nunber you specify. To terminate insert node, just press
RETURN wi t hout entering any data on the sanme line (null line).
Note that all lines after the point of insertion wll
automatically be renunbered.

Pronpts used: 'Line ->

L - List line(s)

One or nore lines of data fromnenory are listed on the screen
with this cormmand. During the list, you may stop the scrolling by
pressing either the space bar or RETURN. To resunme scrolling,
press any ot her key other than ESC. The ESC key may be pressed to



prematurely ternminate the |isting.
Pronpts used: 'Line fromi, 'Line to

M- Menu

The main Editor nenu is presented in response to this command. A
question mark (?) may al so be used to display the nain menu.
Pronpts used: None

P - Print line(s)

This command is used to create a list of data in nmenory on a
printer attached to the Atari parallel port (P:). Internal line
nunbers are also directed to the printer although they do not
actually exist within the file on disk or tape.

Pronpts used: 'Line fromi, 'Line to
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Q- Quit

This command is used to exit fromthe Editor when you are finished
editing your data. Control is given to the Main Menu program |f
you have changed the data in nmenory and have not saved it prior to
quitting, you will be given the option of saving the data or
ignoring the changes and exiting. If you are going to conpile a
Pascal programimediately after quitting the Editor, you may use
the ' X command descri bed bel ow.

Pronpts used: None

S - Scan line(s)'

This command allows you to display all lines within a specified
range which contain a specified character string. The character
string may contain any characters, including inbedded bl anks. To
tenmporarily stop the listing, press either the space bar or
RETURN. To abort the listing, press ESC. Press any other key to
conti nue as normal .

Pronpts used: 'Line froml, 'Line to', 'Scan for'



X - Exit to Conpiler

This conmmand term nates the Editor and transfers control directly
to the Conpiler. If the file in nenory has been changed but not
saved prior to the Exit command, you will be pronpted to either
save the file or ignore the changes and proceed to the Conpiler
Pronpts used: None
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The Conpil er

The Conpiler is used to translate words that we humans under st and
into "words" that the conputer can understand. The conputer words
are referred to as pseudo-code, or p-code for short. These
pseudo-code instructions are understood and executed by the
Super vi sor.

This is a single pass goal oriented conpiler. It expects the
proper syntax for a statenent. If correct syntax is not found, the
conpi l ati on stops, and an error nunber with associated text
description is displayed. At this point, you are given the option
of quitting or returning to the Editor to correct the problem and
do the conpil e again.



The Conpiler itself is witten in Draper Pascal and occupi es about
28K of RAM nenory space.

The first pronpt fromthe Conpiler is '"Enter filenane:'. The nanme
of the last programedited, run, or conpiled is filled in for your
convenience. If this is the one you want, just press RETURN. If it
is not the one you want, just overtype it with the name you
desire. The nane you provide will becone the new default nane for
the Editor, Conpiler, and Main Menu 'Run' option. No suffix is

al | oned when specifying filename. The Conpiler will add the
standard '.PAS to it for you. If the source does not reside on
the default disk drive, then you nust prefix the filename with
"Dn:' where 'n'" is the disk drive nunber where the source resides.
The default disk drive is normally disk drive nunber one, but is
changed to the Randi sk drive nunber if you are taking advantage of
the Randi sk feature of a Disk Operating Systemthat supports it.
Ranmdi sk initialization is explained in the manual provided to

regi stered users.

The next pronpt is 'Enter List Qutput Filespec'. The default (if
you just press RETURN) is the screen (E:). The list output may go
to any normal output device, such as printer (P:) or disk

(D: LI STNAME. PRN) .

A nunber of additional points are nmentioned bel ow

1. Comments are delimted by '(* on the left end and '*)' on the
right end. Any characters may appear w thin coments. Conmments
may appear anywhere within the program

2. 'Include' files are supported. You may have procedures,
functions, or any part of a programincluded in a conpile,
even though it is not actually part of the file being
conpiled. It is a variation of a comment which allows you to
do this. The format is as follows:

(*$1 XXXXXXXX *) or (*$I DL: XXKXXXXXX *)
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The dollar sign and 'I' nust be right next to '(*' and nust be
foll owed by one space. Then you may nention the 'D for disk
and drive nunber (if other than the default drive is to be
used). Followit with a colon (:) and the filename. A suffix
of '.PAS will be automatically added to the file nanme. Then
have at | east one space and '*)'.



10.

Pascal source files nust reside on disk

The out put pseudo-code fromthe conpile will be directed to
the sanme disk drive that the Pascal source resides on. It wll
be created with a filename suffix of '.PCD . If you have

mul tiple disk drives and the source and pcode will not both
fit on one disk, have a small file on the output disk with an
"include' for the source which resides on the other disk.

The hexadeci mal offset of the pseudo instructions generated is
given at the left side of the output listing. This offset may
be useful for debuggi ng purposes. It may be referred to when

| ooking at a programtrace (see TRACEON i n the Pasca
Definitions section of the manual provided to registered
users). It also may be referred to in case of an error nessage
or term nation caused by pressing the BREAK key. The of fset
shown may not al ways be accurate. |If not exact, the values are
very cl ose

The name and stack offset of each variable defined is shown at
the end of the conpile listing. The offset value is shown in
hexadeci mal . Each stack entry is two bytes wide. The first
three stack entries are reserved for systemuse. Therefore,
the offset of the first variable will be 0003, which is
actually six bytes into the stack. If a variable is defined
within a procedure or function, the offset shown is relative
the begi nning of that procedure or function.

The programis ready to run imedi ately after the conpile is
finished. No linking is required. (Sone Pascal systens require
l'i nki ng of output code after the conpile and before
execution).

Nest ed procedures are supported. You may define one procedure
wi t hi n anot her.

Recursive procedures are supported. A procedure may cal
itself. If variables are defined within the procedure, they
are cleared with each entry into the procedure and refreshed
upon exit fromthe recursive procedure call

No forward references are allowed. A procedure may not be

referenced before it is defined. In nost cases, nesting the
procedures will take care of this problem
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11.

12.

13.

14.

15.

16.

17.

Doubl e density disk drives are supported for both source and
pcode files. The pcode will be witten to the sane drive that
the initial source is taken from

Only integer type paraneters nmay be passed to procedures and
functions. Qther types of data may be passed by using gl oba
type vari abl es setup at the begi nning of the program (not
within a procedure or function).

A function may only return an integer type value. Procedures
do not return val ues.

Hexadeci mal constants and literals are prefixed by dollar
signs (9$).

To wite out an integer in hexadecinmal format, precede the
vari able name with a percent sign (9.

A total of 170 conpiler table entries my be used. One table
entry is used for each variable definition, procedure nane,
function nane, and paraneter name used with procedures and
functions. Table entries for variables defined wthin
procedures are re-used following the "END for that procedure.
The nunber of table entries used within a conmpile is displayed
at the end of the output list fromthe Conpiler

The time needed to conpile a program can be reduced by turning
off the ANTIC chip within the conputer. This turns off the
display to the screen yet gives a fairly significant increase
to the Atari's internal speed. In a normal Pascal program you
can have PCKE(559,0) to turn it off and POKE(559,34) to turn
it back on. But a special conpile tinme option is provided to
make use of this feature to speed up conpiles. It is as

foll ows. Have a statement (*$S+*) to turn the ANTIC off

(i ncrease speed), and use (*$S-*) to turn the ANTIC on (resune
normal speed). These options may appear anywhere within a
program The ANTIC is automatically turned back on at conpile
termination and at tinme of error (if any).
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The Supervi sor

The Supervisor is a high performance machi ne | anguage program
whi ch sinulates a pseudo 16-bit stack oriented conputer. It
executes the pseudo code that is generated by the Conpiler

It is |oaded into nenory by di sk operating systemat the hex

| ocation $1D7C, which is just above DOS in menory. It should work
with any DOS that allows a programto |oad at that address, such
as Atari DOS 2.1S, Atari DOS 2.5, or SpartaDOS version 2.x or

hi gher. A nessage will be displayed if the Supervisor cannot be

| oaded at the proper |ocation.

The disk filenanme for the Supervisor's object code is

"AUTORUN. SYS'. It may be renaned to anything you desire, such as
" PASCAL. COM , but will not be automatically | oaded when the disk
is booted if the name is other than ' AUTORUN. SYS' . To start the
Pascal systemfromthe DOS nenu, use the 'L', binary | oad, option
to load ' AUTORUN. SYS' into nenory. Execution wll begin
automatical ly.

The Supervi sor begins execution by |oading and executing the

Pascal program'INIT.PCD fromthe default drive, which is always
disk drive 1 inmedi ately after |oading the Supervisor. "IN T.PCD
is the name of the main nmenu program You nmay substitute any
conpi | ed Pascal program of your own by naming it "INIT.PCD . In
this manner, you can have a true turnkey system where your program
begi ns execution after booting the disk.

After term nation of each Pascal program the Supervisor gives you
a choice of what to do next. You are pronpted with the follow ng
line:

<START>Repeat , <SELECT>Menu, <ESC>Exi t

If you press the START key, your Pascal programw || execute again
fromthe beginning. If you press the SELECT key, control wll be
transfered to the main nmenu program (INIT.PCD). If you press the
ESC key, you will exit to the DOS utility nmenu. You al so have two
ot her options at this point. They are both used for debuggi ng

pur poses. If you press CIRL-S (the 'S key while holding down the
CTRL key), the stack values, at termnation tinme, will be

di spl ayed. If you press CIRL-T, the internal trace table, if
active, will be displayed. Wth either of these two debuggi ng
options, you will be asked where the display should be sent by the
pronpt 'WHERE? (FILESPEC)'. To see it on the screen, enter 'E'.

It also may be sent to printer or disk by follow ng nornal

fil espec nam ng conventions. |If the display is sent to the screen
you may stop the scrolling by use of the space bar. Press the ESC
key if you have seen enough and wish to return to the Supervisor
termnation pronpt. Any other key causes scrolling to continue as
nor mal .
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Pascal Definitions

Syntax is shown bel ow for each of the Draper Pascal reserved
words. The conpl ete manual provided to registered users, however,
contai ns COWLETE definitions, COVWLETE sanpl e prograns
demonstrating the use of each reserved word, as well as BASIC
equi val ent s.

ABS FUNCTI ON ABS( Nunber) : | NTEGER,;
ADDR FUNCTI ON ADDR( Var) : | NTEGER,
AND
ARCTAN FUNCTI ON ARCTAN( Var) : REAL;
ARRAY ARRAY[ Nunmber 1] OF Type

ARRAY[ Nurber 1, Nunber 2] OF Type
ASC FUNCTI ON ASC( Cvar) : | NTECER;
BEG N
BLOAD PROCEDURE BLOAD( Pr ogr anj ;
BOOLEAN
CALL PROCEDURE CALL( Address);
CASE CASE exprl OF constl : stnt1;

const2 : stnt?2;

constn : stntn
END;

CASE exprl OF constl : stnt1;
const2 : stnt?2;

constn : stntn

ELSE st nt x
END,

CHAR



CHR
CLCSE

COLOR

Draper Pascal 2.1

CONCAT
CONST

coPY

CVTREAL
DEG
DELETE
D Vv

DOS
DRAWIO
DUMPSTK
DVSTAT
END

ECF
EQLN
EXIT
EXP
EXP10

FALSE

FUNCTI ON CHR( expr 1) : CHAR
PROCEDURE CLOSE(Fi | €) ;

PROCEDURE COLOR( Nurber ) ;
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PROCEDURE CONCAT( Par mi, Parn®, ...): STRI NG
CONST nanel=val uel; nane2=val ue2;

FUNCTI ON COPY( Sour ce, | ndex, Length) : STRI NG
FUNCTI ON COS( Var) : REAL;

FUNCTI ON CVTREAL( | var) : REAL

PROCEDURE DEG

PROCEDURE DELETE( Sour ce, | ndex, Si ze) ;

PRCCEDURE DCS;
PROCEDURE DRAWIQ( X, YY) ;
PROCEDURE DUMPSTK;

PROCEDURE DVSTAT(A, B, C D) ;

EOF(Fi l ) ;

EOLN(Fi | e) ;

PROCEDURE EXI T;

FUNCTI ON EXP( Var ) : REAL;

FUNCTI ON EXP10( Var) : REAL;



FI LE

FOR FOR var := exprl TO expr2 DO st atenent;
FOR var := exprl DOANTO expr2 DO statenent,
FUNCTI ON
GOTOXY PROCEDURE GOTOXY( X, Y) ;
GRAPHI CS PROCEDURE GRAPHI CS( Nunber) ;
H MEM PROCEDURE HI MEM Val ue) ;
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| F I F exprl THEN stnt 1,
IF exprl THEN stm1 ELSE stnt 2;
| NSERT PROCEDURE | NSERT( Sour ce, Desti nati on, | ndex) ;
| NTEGER
| ORESULT FUNCTI ON | ORESULT: | NTEGER;
KEYPRESS FUNCTI ON KEYPRESS: | NTEGER;
LENGTH FUNCTI ON LENGTH( svar) : | NTEGER;
LN FUNCTI ON LN( Var) : REAL;
LOCATE FUNCTI ON LOCATE( X, Y) : | NTEGER,;
LOCK PROCEDURE LOCK( Fi | enane) ;
LOG FUNCTI ON LOGE( Var ) : REAL;
LPENH, LPENV FUNCTI ON LPENH: | NTECER,;
FUNCTI ON LPENV: | NTECER,;
MAXGRAPH PROCEDURE MAXGRAPH( Mbde) ;
MOD
NOT

NOTE PROCEDURE NOTE( | ocbno, Sect or, Byte);



oDD FUNCTI ON ODDX i exp) ;

OPEN PROCEDURE OPEN( Fi | eno, Aux1, Aux2, Fi | enane) ; ;
OPTI ONKEY
OPTI ONS OPTI ONS(Opt 1, Opt 2, . .., Opt n) ;
OR
ORD FUNCTI ON ORD( Real var) : | NTECER;
PADDLE FUNCTI ON PADDLE( Nurber ) : | NTEGER;
PEEK FUNCTI ON PEEK( Addr ess) : | NTEGER,;
PLOT PROCEDURE PLOT( X, Y);
PO NT PROCEDURE PO NT( | ocbno, Sect or, Byte);
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PCKE PROCEDURE POKE( Addr ess, Val ue);
POS FUNCTI ON POS( Pat t er n, Sour ce) : | NTECER;
PROCEDURE PROCEDURE Nane;

PROCEDURE Nane( Par mi, Parn®, ..., Parmm);
PROGRAM PROGRAM Nane;
PTRI G FUNCTI ON PTRI G( Nunber ) : | NTEGER,;
PURGE PROCEDURE PURGE( Fi | espec);
RAD
READ, READLN PROCEDURE READ Fil e, Varl, Var2,...Varn);
REAL
RECORD
REPEAT REPEAT Stntl; ... ;Stntn UNTIL Condition;

RESET PROCEDURE RESET(Fi | e, Fi | espec);



REWRI TE PROCEDURE REWRI TE(Fi | e, Fi | espec);

RND FUNCTI ON RND( | exp) : | NTEGER;
SELECTKEY
SETCOLOR PROCEDURE SETCOLOR( Regi st er, Hue, Lum nance) ;
SHL Exprl SHL Expr2
SHR Exprl SHR Expr2
SIN FUNCTI ON SI N( Var ) : REAL;
SOUND PROCEDURE SOUND( Voi ce, Pitch, Di stortion, Vol une);
SR FUNCTI ON SQR( Var) : REAL;
SQRT FUNCTI ON SQRT( Var) : REAL;
STARTKEY
STATUS PROCEDURE STATUS( | ocbno, I var);
STI CK FUNCTI ON STI CK( Nunber) : | NTEGER,;
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STR FUNCTI ON STR( Var ) : STRI NG,
STRI G FUNCTI ON STRI G( Nunber) : | NTEGER,;
STRI NG
TRACECFF PROCEDURE TRACEOFF;
TRACEON PROCEDURE TRACEQN,

PROCEDURE TRACEON(' Nunber) ;
TRUE
UNLCCK PROCEDURE UNLOCK( Fi | espec) ;

VAL FUNCTI ON VAL( Svar): | NTEGER or REAL;



VAR VAR Namel, Nane2, ..., Nanen : Type;

VAR Nanel, Name2, ..., Nanen : ARRAY[ Nunber ]
OF Type;
VAI T PROCEDURE WAI T( Nurber ) ;
VHI LE VWH LE Condition DO Statenent;
WRI TE WRI TE(Fi | e, Expr1, Expr2,...);

WRI TE(Fi | e, Expr1: Fl dwdt h. . .);
VWRI TE(Fi | e, Expr 1: Fl dwdt h: Nundec. . .);

VRl TELN VWRI TELN( Fi | e, Expr 1, Expr2,...);
VWRI TELN( Fi | e, Expr 1: Fl dwdt h. . .);
WRI TELN( Fi | e, Expr 1: Fl dwdt h: Nundec. . .);

XCTL PROCEDURE XCTL(Fi | espec);

Xl O PROCEDURE XI O( Number, Fi |l e, Aux1, Aux2, Fi | espec);
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System | nformati on

The Supervi sor uses zero page |locations $A0 - $BF. Locations $80 -
$9F are available for your use if desired. Various |ocations

bet ween $D4 and $FD are used by the floating point routines. Page
six ($600 - $6FF) is available for your use and not used by the
Pascal system

The Supervisor is |loaded into nenory by DOS at the address $1D7C.
If this menory |location is not available, then an error nessage is



given, along with an explanation of the probable cause of the
probl em The pseudo code programto be executed is | oaded in
menory i mmedi ately after the end of the Supervisor. The pseudo
machi ne stack extends fromthe end of the pseudo code programto

the MEMICP position,

just before screen nenory.

Fi | enane Descriptions

The files naned below are included in this ARC fil e:

AUTORUN. SYS
COWPI LER PCD
EDI TOR PCD
NI T. PCD

I NI T. PAS
EXPLNERR. PCD
RSVDWRDS. TXT
ERRORS. TXT

RANMDI SK1. DAT
RANMDI SK2. DAT
RAMDI SK3. DAT
NOTI TLE. OBJ

SAMPLEL. PAS
SAMVPLE2. PAS
PASCAL. DOC

Dr aper Pascal

ABS DEG

2.1

Super vi sor obj ect code

Conmpi | er pcode

Edi t or pcode

Mai n Menu pcode

Mai n Menu Pascal source

Error code explainor (used by Conpiler)

Reserved word list (used by Conpiler)

Text for conpile errors (used by
EXPLNERR. PCD)

Randi sk setup (See conpl ete manual)

Randi sk setup (See conpl ete manual)

Randi sk setup (See conpl ete manual)

Used to suppress title (See conplete
manual )

Kal ei doscope sanpl e program source

Roman nuneral sanpl e program source

Thi s introduction nanual
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Reserved Wrd Li st

FUNCTI ON  CDD READLN STRI NG



ADDR DELETE
AND DV
ARCTAN DO
ARRAY DOS
ASC DOWNTO
BEG N DRAWIO
BLOAD DUMPSTK
BOOLEAN DVSTAT
CALL ELSE
CASE END
CHAR ECF

CHR ECLN
CLCSE EXIT
COLOR EXP
CONCAT  EXP10
CONST FALSE
COoPY FI LE

60 3] FOR
CVTREAL FUNC
Draper Pascal 2.1

GOTOXY
GRAPHI CS
H VEM

I F

| NSERT

I NTEGER
| ORESULT
KEYPRESS
LENGTH
LN
LOCATE
LOCK
LOG
LPENH
LPENV
MAXGRAPH
MOD

NOT

NOTE

OF

OPEN

OPTI ONKEY
OPTI ONS
OR

ORD
PADDLE
PEEK

PLOT

PO NT
POKE

PGS

PRCC
PRCCEDURE
PROGRAM
PTRI G
PURGE
RAD

READ
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REAL THEN
RECORD TO

REPEAT TRACEOFF
RESET TRACEON
REWRI TE  TRUE
RND UNLOCK

SELECTKEY UNTI L
SETCOLOR VAL

SHL VAR
SHR VI T
SIN VI LE
SOUND VRl TE
SR WRI TELN
SQRT XCTL
STARTKEY X O
STATUS

STI CK

STR

STRI G

Qperators



Qper at or

arithnmetic:
+

*

[ or DIV
MOD

Rel at i onal

Logi cal :
OR
AND
NOT

Qperators
Operation

assi gnnment

addi ti on
subtraction
nmul tiplication

di vi si on

nodul o (remai nder after
di vi si on)

equality

inequal ity

| ess than

greater than
| ess than or equal to
greater than or equa

to
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01:
02:
03:
04:
05:
06:
07:
08:
09:
10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:

Error Messages
COWPI LE TI ME ERROR MESSAGES

Conpi l er table overflow (max 170)
Nunber expected

'=' expected

Identifier expected

Constant type identifier, nunber, or string constant expected
'"BEA N expected

Too many nesting |evels

"' expected

".' expected

";' expected

Undecl ared identifier

Invalid type of identifier

':=' expected

"END expected

';', "ELSE', or 'END expected

' THEN expect ed

"#' expected

'DO  expected

"#' or FILE type identifier expected
"['" expected

"]" expected

")' expected

Il1legal factor or identifier type
I NCLUDE file nesting too deep

' OF' expected

M smat ched data types

'"TO or 'DOANTO expected
"UNTIL" expected

Range error

"(' expected

',"' expected

Literal too long or missing end quote (')
"END but no RECORD started

I ncorrect nunber of paranmeters

| NTEGER type identifier expected
STRING type identifier expected
REAL type identifier expected
CHAR type identifier expected
FILE type identifier expected
HEX type identifier expected
STRI NG const ant expected
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| NDEX TOO H GH

2.1
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EXECUTI ON TI ME ERROR MESSAGES

This nmessage occurs if an attenpt is made to
store a string array elenent into an occurance
that is higher than defined for the variable.
For exanple, if you tried to store the
twentieth entry of an array that was only
defined to hold ten occurances, you would get
the nmessage. This nmessage only applies to
string arrays since other array types are not
checked for valid occurance nunbers.

UNABLE TO OPEN DEBUG | OCB (7)

This nmessage is issued if the |ist output

devi ce you specify in response to the ' WHERE?
(FILESPEC)' pronpt cannot be opened. The
pronpt is issued only for the debug features
trace and stack display.

Cl O ERROR xxx FOR 1 OCB # y

AT OFFSET

Sonme ki nd of I|nput-CQutput operation was
perfornmed which resulted in an abnormal return
code fromthe Atari operating system Refer to
your BASI C or DOS manual for the neaning of
the error nunmber 'xxx'. 'y' is the | OCB nunber
whi ch the error occured on. Note that this
message will not be printed if OPTIONS(0) is
in effect. In this case it is your
responsibility to check the return code by
interrogating | ORESULT after each I/O type
instruction.
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Thi s nessage acconpani es sone ot her error
nessage and refers to the offset within the
pseudo code of the instruction that had the
error. Refer to the offset shown on your
conmpile listing to determi ne the Pasca
instruction that experienced the error.
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STOPPED BY <BREAK> KEY

I NSUFFI CI ENT MEMORY

| NVALI D OPCCDE

Thi s nmessage indicates that execution of the
program was stopped because the BREAK key was
pressed. The offset of the instruction
executing is shown in the ' AT OFFSET' nessage.
Note that this nessage will not occur (and the
programw ||l not stop after BREAK is pressed)
if OPTIONS(4) is in effect.

Thi s nmessage indicates that an attenpt was
made to increase the value of the stack
pointer to a value which would overlay screen
menory or the trace buffer, if the trace was
active. It may al so be caused by nani pul ation
of a record w thout sufficient room between
the top of the stack and the top of avail able
menory (MEMIOP) to tenporarily hold it.

Thi s message shoul d not occur. It indicates
that a pseudo instruction was encountered
which is invalid. If you get this nmessage, it
means that your '.PCD file has been corrupted
sonehow or an XCTL was nmade to a file that was
not a pseudo code file. To correct, re-conpile
the programin question. It may al so occur if
you attenpt to run a Draper Pascal program

whi ch was conpi |l ed under a previous rel ease of



this software.
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Regi stration Form

Wien you register for a fee of only $15.00, you will receive a
copy of the l|atest version of the Draper Pascal manual. Also, if
a later version of the software is nore current than the version
you are registering, you will receive a diskette containing it.
In addition to all relative information in this manual, the

conpl ete manual provided to registered users contains the
fol | ow ng:

* Conpl ete Draper Pascal reserved word definitions

* Conpl ete Draper Pascal exanple prograns denonstrating the use
of each reserved word

* BASI C equi val ents for each reserved word, where applicable

* Information on setup and use of a Randi sk for Draper Pascal.
After proper initialization, the Editor will take I ess than two
seconds to load and the Conpiler will take less than three
seconds. Also, the default drive will be automatically set to
t he Randi sk.

* Aroyalty-free, non-exclusive license to allow you to
di stribute software devel oped using Draper Pascal

* Conpl ete Draper Pascal source listings for the Editor, Miin



Menu program Randisk initialization program and sanple
progr ans

* Editor command summary

* Information on how to suppress the title screen from being
di spl ayed

* Trace format descriptions

* Internal data format descriptions

* Notes on printer usage with Draper Pascal

* Technical support, by mail, at no charge

If you purchased Draper Pascal directly fromDraper Software in
your own nane, then your copy is already registered and you will
recieve all the benefits of registration. You do not need to send
in aregistration form

If you received Draper Pascal sone other way, you may register

your copy by filling out the following formand mailing it to the
listed address along with your check or nobney order.
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Draper Pascal 2.1 Registration Form
Mai | paynent to: Draper Sof tware
307 Forest Gove Drive
Ri chardson, TX 75080- 1939
Texas residents: Please add 8%t ax.

Note: Please allow three to five weeks for delivery.

NANME

COVPANY (i f any)

ADDRESS

Cl TY/ STATE




ZIP

Where did you obtain this copy of Draper Pascal ?




