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Preface

The DOMAIN Pascal Language Reference explains how to code, compile, bind, and execute DOMAIN
Pascal programs.

We’ve organized this manual as follows:

Chapter 1 Introduces DOMAIN Pascal and provides an overview of its extensions.

Chapter 2 Defines DOMAIN Pascal building blocks (like the length of an identifier)
and describes the structure of the main program.

Chapter 3 Explains all the DOMAIN Pascal data types.

Chapter 4 Contains alphabetized listings describing all the functions, procedures,
statements, and operators that you can use in the code portion of a pro-
gram.

Chapter 5 Explains how to declare and call procedures and functions.

Chapter 6 Details compiling, binding, debugging, and executing.

Chapter 7 Describes how you can break your program into two or more separately—

compiled modules (which can be in DOMAIN Pascal, DOMAIN FOR-
TRAN, or DOMAIN Q).

Chapter 8 Contains an overview of the I/O resources available to DOMAIN Pascal
programmers.

Chapter 9 Covers errors and warnings and how to handle them.

Appendix A Is a table of DOMAIN Pascal reserved words and predeclared identifiers.

Appendix B Is an ASCII table.

Appendix C Describes DOMAIN Pascal’s extensions to ISO/ANSI standard Pascal.

Appendix D Describes DOMAIN Pascal’s deviations from ISO/ANSI standard Pascal.

Appendix E Describes built-in routines available for systems programmers.

Audience

We wrote this manual to serve programmers at a variety of levels of Pascal expertise. Our goal is to keep
the writing as simple as possible, but to assume that you know the fundamentals of Pascal programming. If
you are totally inexperienced in a block-structured language like Pascal or PL/I, you probably should
study a Pascal tutorial before using this manual. If you have a little experience with a block-structured lan-
guage, you will probably benefit most by experimenting with the many examples we provide (particularly
in Chapter 4). If you are an expert Pascal programmer, turn to Appendix C first for a list of our exten-
sions to standard Pascal.
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Summary of Technical Changes

This manual describes the DOMAIN Pascal compiler available with Software Release 9.5 and supersedes
all earlier documents. The last update to the DOMAIN Pascal manual was at SR9.0. The following list de-
scribes some of the features added to DOMAIN Pascal since SR9.0:

The compiler reports many new error and warning messages.

The new built-in functions max and min return the larger and smaller, respectively, of two val-
ues. .

The new built-in procedure discard explicitly discards the computed value of an expression.
DOMAIN Pascal now supports the ISO/ANSI standard Pascal procedures pack and unpack.
New compiler optimizations eliminate variable assignments that are never used.

A new compiler directive, %slibrary, allows the use of precompiled library include files. Also, the
new compiler option -slib allows you to precompile a file so that %slibrary can use it.

The —opt compiler option now allows you to select a predetermined level of optimization for your
program. You can select from level 0 (which is equivalent to —nopt) to level 3.

The —cpu compiler option now accepts the following additional arguments for targeting the run-
time CPU: 560 | 330 | 90 | 570 | 580 | 3000.

Three new routine options are available: nosave, noreturn, and d0_return.

The volatile attribute has been changed so that the attribute no longer is inherited by an entire
record for which one field is declared volatile.

Enumerated type variables can now have a maximum of 2048 elements. The old limit was 256.
The compiler no longer requires that DOMAIN Pascal source filenames end with .pas.
A new optional parameter for the open procedure allows you to specify a buffer size.

A new systems programming function, set_sr, saves the current value of the hardware status regis-

ter and then inserts a new value.

Revisions to Manual

A number of changes have been made to this manual for this revision. To help you find the revisions,
change bars like the one next to this paragraph appear on the revised pages indicating where new informa-
tion has been added or existing information has been revised.

Related Manuals

Preface

Getting Started With Your DOMAIN System (002348) explains the fundamentals of the DOMAIN
system.

The DOMAIN System User’s Guide (005488) provides more detailed information on the DO-
MAIN system.

The DOMAIN C Language Reference (002093) describes the DOMAIN implementation of the C
language.
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The DOMAIN FORTRAN Language Reference (000530) describes the DOMAIN implementation
of FORTRAN.

The DOMAIN System Command Reference (002547) describes the Shell and Display Manager
(DM) concepts and commands.

The DOMAIN System Call Reference (007196) describes the system service routines provided by
the operating system, and explains how to call these routines from user programs.

Programming With General System Calls (005506) covers writing DOMAIN Pascal programs that
use stream calls and many other important system calls.

The DOMAIN Binder and Librarian Reference (004977) describes how to use the bind utility to
link object modules and the librarian utility to create library files.

The DOMAIN Language Level Debugger Reference (001525) describes the high-level language
debugger, DEBUG.

The DOMAIN Software Engineering Environment™ (DSEE) Reference (003016) describes the
DOMAIN DSEE product.

The DOMAIN®/Dialogue™ User’s Guide (004299) describes the DOMAIN/Dialogue product.

Pascal Tutorials

Jensen, K. and N. Wirth, revised by Mickel, A. and J. Miner. Pascal User Manual and Report.
Third Edition. Springer-Verlag, New York: 1985.

Grogono, Peter. Programming in Pascal. Revised Edition. Reading, Massachusetts: Addison—
Wesley, 1980.

Cooper, D., and M. Clancy. Oh! Pascall New York: WW Norton, 1982.

Problems, Questions, and Suggestions

We appreciate comments from the people who use our system. In order to make it easy for you to com-

and the Reader’s Response form for documentation comments. By using these formal channels you make

Q municate with us, we provide the User Change Request (UCR) system for software-related comments,

it easy for us to respond to your comments.

You can get more information about how to submit a UCR by consulting the DOMAIN System Command
Reference. Refer to the crucr (CREATE_USER_CHANGE_REQUEST) Shell command description. You
can view the same description on-line by typing:

$ help crucr

For your documentation comments, we’ve included a Reader’s Response form at the back of each manu-

al.
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Documentation Conventions

Unless otherwise noted in the text, this manual uses the following symbolic conventions.

boldface

lowercase

italics

typewriter

Extension

color

{ Braces }

<>

CTRL/Z

Preface

Boldface words or characters in descriptions of statement or keyword
syntax represent the keywords that you must use literally.

Lowercase words or characters in descriptions of statement or keyword
syntax represent values that you must supply.

Italicized words in descriptions of statement or keyword syntax represent
optional items.

Typewriter font is used for examples and for variable, program, and rou-
tine names within text.

The word “Extension” used in a section heading indicates that all the in-
formation described in the section is a DOMAIN Pascal extension to the
ISO standard.

Words printed in color denote user input to a program example or on a
command line. Color also indicates an extension to ISO standard Pascal.

Braces enclose comments in a program or command.
A vertical bar separates items in a list of choices.

Angle brackets enclose the name of a key on the keyboard;
e.g.,<RETURN>.

The notation CTRL/ followed by the name of a key indicates a control
character sequence. You should hold down <CTRL> while typing the
character.

Horizontal ellipsis points in descriptions of statements and keyword syn-
tax indicate that the preceding item may be repeated one or more times.
In program examples, horizontal ellipsis points mean irrelevant parts of
the example have been omitted.

Vertical ellipsis points mean that irrelevant parts of a figure or example
have been omitted.
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Chapter | 1

Introcluction

This manual describes DOMAIN Pascal, which is our version of ISO standard Pascal (ISO 7185-1982
Level 0). Niklaus Wirth developed Pascal in the late 1960s to serve primarily for teaching and for realizing
efficient, reliable, and portable programs. Since then, Pascal has become a widely used commercial lan-
guage. Pascal contains a small set of constructs, and it is fairly easy to learn.

You should be somewhat familiar with Pascal before attempting to use this manual. If you are not, please
consult a good Pascal tutorial. (We've listed some good tutorials in the Preface.) If you are somewhat fa-
miliar with Pascal or if you are expert in a highly block-structured language such as PL/I, then you should
be able to write programs in DOMAIN Pascal after reading this manual.

1.1 A Sample Program

The best way to get started with DOMAIN Pascal is to write, compile, and execute a simple program. Fig-
ure 1-1 shows a simple program that you can use to get started. You are welcome to type in this program
yourself, but you can use the getpas utility (described in the next section) to save some typing.

PROGRAM getting started;
{A simple program to try out.}

VAR
X : integerils;
Y : integer32;

BEGIN

write(’Enter an integer —— ’);
readln(x);

y = X ¥ 2.
writeln;
writeln(y:1,
END.

’

is twice 7, x:1);

Figure 1-1. Sample Program
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Suppose you store the program in file easy.pas. (Although it is not required that the filename end with
the .pas extension, we recommend its use so that you can readily identify Pascal source programs.)

To compile a program, simply enter the Shell command pas followed by the filename. If you do use the
.pas extension, you can include or omit that extension at this step. DOMAIN Pascal doesn’t care which
way you type it. For example, to compile easy.pas, you can enter either of the following commands:

$ pas easy
or
$ pas easy.pas
The compiler creates an executable object in filename easy.bin. To execute this object you merely enter

its name; for example:

$ easy.bin
Enter an integer —- 15

30 is twice 15

1.2 On-Line Sample Programs

Many of the programs from this manual are stored on-line, along with sample programs from other
DOMAIN manuals. These programs illustrate features of the Pascal language, and demonstrate program-
ming with DOMAIN graphics calls and system calls.

The sample programs are stored in one master file (to conserve disk space). To extract a sample program
from this master file, you must execute the getpas program. Getpas prompts you for the name of the sam-
ple program and the pathname of the file to which you want to copy it.

Before you use getpas for the first time, you must create the proper links. If the on-line examples are
stored on your node, you only need to create the following single link:

$ crl ~com/getpas /domain_examples/pascal_examples/getpas

However, if the on-line examples are stored on another node, you need to create the following two links:

$ crl /domain_examples/pascal_examples @
$_ //othernode/domain_examples/pascal_examples
$ crl ~com/getpas //othernode/domain_examples/pascal_examples/getpas

where othernode is the name of the disk on which the examples are stored. (The @ symbol on the first
line of this example is the AEGIS shell’s continuation character. You must include it to continue a com-
mand on another line. In a DOMAIN/IX shell, the backslash (\) is the continuation character.)
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Once you create the appropriate links, you can execute the getpas program. Here is a getpas demonstra-
tion:

$ getpas
Welcome to getpas —— please wait, initializing master file

Enter the name of the program you want to retrieve, or
enter HELP to get a list of available programs, or
enter QUIT to exit -- getting started

Program getting_started has been found.

What pathname would you like to store getting started in?
(default is getting_started.pas) —-- easy.pas
Program getting started written to output file easy.pas

Enter the name of the program you want to retrieve, or
enter HELP to get a list of available programs, or
enter QUIT to exit —— quit

Getpas warns you if you try to write over an existing file.

As stated, many of this manual’s sample programs are available from getpas. When one is, the name of

the program appears just after the program listing. You simply have to run getpas and request the appro-
priate program_name.
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1.3 Overview of DOMAIN Pascal Extensions

DOMALIN Pascal supports many extensions to ISO/ANSI standard Pascal. The purpose of this section is to
provide an overview of these extensions. For a complete list of all the extensions, see Appendix C. From
Chapter 2 to Chapter 5, all extensions to the standard are marked in color like this or are noted explicitly
in text as an extension. For a list of all omissions from the standard, see Appendix D.

Naturally, the more you take advantage of DOMAIN Pascal extensions, the less portable your code will
be. Therefore, if you are very concerned with portability, you should avoid using the following features.

1.3.1 Extensions to Program Organization

Chapter 2 describes the organization of a DOMAIN Pascal program contained within one file. Following is
an overview of the extensions described within the chapter. You can:

e Specify an underscore (_) or dollar sign ($) in an identifier.

® Specify integers in any base from 2 to 16.

® Specify comments in three ways.

® Specify that the compiler assign the code or data in your program to nondefault named sections.
® Declare the label, const, type, and var declaration parts in any order.

® Declare a define part, which is in addition to label, const, type, and var declaration parts.
(Chapter 7 details this extension more fully.)

e Use constant expressions when declaring constants, as long as the components of the expressions
are constants.

® Use both identifiers and integers as labels.

1.3.2 Extensions to Data Types

Chapter 3 describes the data types supported by DOMAIN Pascal. DOMAIN Pascal supports the following
extensions that allow you to:

e Specify two additional pointer types. The first is a special pointer to procedures and functions.
The second is a universal pointer type that will hold a pointer to a variable of any data type.

e [Initialize static variables in the var declaration part of your program.
e Group variables into named sections for better runtime performance.

e Specify variable and type attributes that let you better control compiler optimization.

1.3.3 Extensions to Code

Chapter 4 describes the action portion of your program. DOMAIN Pascal supports the following exten-
sions to executable statements: ‘

e An addr function that returns the address of a specified variable
e Bit operators or functions for bitwise and, not, or, and exclusive or operations

e Three bit-shift functions (rshft, arshft, and Ishft)
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® An open procedure for opening files and a close procedure for closing files
® Many compiler directives that enable features like include files and conditional compilation

® A discard procedure for explicitly discarding an expression’s value and so suppressing some com-
piler optimizations

® An exit statement for jumping out of the current loop
® A find procedure for locating a specified element in a file

® A firstof and a lastof function for returning the first and last possible value of a specified data
type

® Some additional capabilities for the if statement

® Anin_range function for determining whether a specified value is within the defined range of an
integer subrange or enumerated type

® A max and a min function for finding the greater and lesser of two specified expressions

® A next statement for skipping over the current iteration of a loop

© A replace procedure that allows you to modify an existing element in a file

® A return statement for causing a premature return to a calling procedure or function

® A sizeof function for returning the size (in bytes) that a specified data type requires in storage

® Additional type transfer functions that transform the data type of a variable or expression into
some other data type

® Some additional capabilities for the with statement

1.3.4 Extensions to Routines

Chapter 5 describes procedures and functions (routines). This chapter documents extensions that allow
you to:

® Specify the direction of parameter passing with the special in, out, and in out keywords.
® Use the univ keyword to suppress parameter type checking.

® Specify routine attribute clauses and routine options clauses to control how the compiler processes
a routine.

1.3.5 Extensions to Program Development

Chapter 6 explains how to compile, bind, debug, and execute your program. Program development tools
are an implementation-dependent feature of a Pascal implementation; that is, there is no standard for
these tools.

1.3.6 External Routines and Cross-Language Communication

Chapter 7 explains how to write a program that accesses code or data written in another separately—com-
piled module or library. It also describes how to access routines written in DOMAIN FORTRAN or
DOMAIN C. The entire chapter describes implementation—dependent features.
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1.3.7 Extensions to 1/0

Chapter 8 describes input and output from a DOMAIN Pascal programmer’s point of view. DOMAIN
Pascal supports all the standard I/O procedures. In addition, it supports the open, close, find, and re-
place procedures. As a further extension to the standard, DOMAIN Pascal permits you to easily access
the operating system’s I/O and formatting system calls.

1.3.8 Errors

Chapter 9 lists compiletime and runtime error messages and explains how to deal with them. Error mes-
sages are an implementation-dependent feature of Pascal.
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Chapter 2

Blueprint of a Pf@gram

This chapter describes the building blocks and organization of a DOMAIN Pascal program.

2.1 Building Blocks of DOMAIN Pascal

When describing a language implementation, it is customary to describe the basic building blocks or ele-
ments of that implementation. This section defines identifiers, integers, real numbers, comments, and
strings. It also explores case-sensitivity and spreading source code across multiple lines.

2.1.1 Identifiers

In this manual, the term “identifier” refers to any sequence of characters that meets the following criteria:
@ The first character is a letter

® The remaining characters are any of the following:

A..Z and a..z
0..9

_ (underscore)
$ (dollar sign)

2-1 Blueprint of a Program



An identifier can be any length, but DOMAIN Pascal ignores any characters beyond the 32nd. Therefore,
DOMAIN Pascal cannot distinguish between the following two identifiers (the column ruler at the top is
there to help you with character counting):

{ ruler: 1 2 3 }
{ 1234567890123456789012345678901234  }

Accounts_receivable_kansas_city_kn
Accounts_receivable_kansas_city_mo

Identifiers are case—insensitive.

2.1.2 Integers

The first character of an integer must be a positive sign (+), a negative sign (-), or a digit. Each succeed-
ing character must be a digit. (See the “Integers” section in Chapter 3 for a description of the range of
various integer data types.)

An unsigned integer must begin with a digit. Each succeeding character must be a digit.

Note that Pascal prohibits two consecutive mathematical operators. If you want to divide 9 by negative 3,
you might be tempted to use the following expression:

9 DIV -3

However, this produces an error, since Pascal interprets the negative sign as the subtraction operator (and
that makes two mathematical operators in a row). Where the sign of an integer can be confused for an ad-
dition or subtraction operator, enclose the integer with parentheses. Thus, the correct expression for 9 di-
vided by negative 3 is:

9 DIV (-3)

Pascal assumes a default of base 10 for integers. If you want to express an integer in another base, use the
following syntax:

base#value

For base, enter an integer from 2 to 16. For value, enter any integer within that base. If the base is

greater than 10, use the letters A through F (or a through f) to represent digits with the values 10 through
15.

For example, consider the following integer constant declarations:

half life := 5260; /* default (base 10) */
hexograms := 16#1c6; /* hexadecimal (base 16) */
luck = 2#10010; /* binary (base 2) */
wheat. = 8#723; /* octal (base 8) */

2.1.3 Real Numbers

DOMAIN Pascal supports the standard Pascal definition of a real number, which is
integer.unsigned_integerEinteger

In other words, a valid real number may or may not contain a decimal point. If the number contains a

decimal point, you must specify at least one digit to the left of the decimal point and at least one digit to

the right of the decimal point. To express expanded notation (powers of 10), use the letter e or E followed
by the exponent; for example: ‘
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§.2 means +5.2
5.2E0 means +5.2
-5.2E3 means -5200.0
5.2E-2 means +0.052

Compare the right and wrong way for writing decimals in your program:

.5 {wrong}
0.5 {right}
5E1 {right}

Note that although using .5 in your source code causes an error at compiletime, entering .5 as input data
to a real variable does not cause an error at runtime.

2.1.4 Comments

You can specify comments in any of the following three ways:

{ comment }
(* comment *) ’
"comment”

(The spaces before and after the comment delimiters are for clarity only; you don’t have to include these
spaces. If you use a compiler directive within comment delimiters you cannot use spaces; see the listing for
“Compiler Directives” in Chapter 4 for details.) For example, here are three comments:

{ This is a comment. }
(* This is a comment. *)
"This is a comment."

Unlike standard Pascal, the comment delimiters of DOMAIN Pascal must match. For example, a com-
ment that starts with a left brace doesn’t end until the compiler encounters a right brace. Therefore, you
can nest comments, for example:

{ You can (*nest*) comments inside other comments. }

Standard Pascal does not permit nested comments. If you want to use unmatched comment delimiters, as
standard Pascal allows, you must compile with the —iso switch. Chapter 6 describes this switch.

The DOMAIN Pascal compiler ignores the text of the comment, and interprets the first matching delimit-
er as the end of the comment.

-

Use quotation marks to set off comments only if you are converting existing applications to the DOMAIN
system. In all other programs, you should use either of the other two methods.

Note that Pascal comments can stretch across multiple lines; for example, the following is a valid com-
ment:

{ This is a comment
that stretches across
multiple lines. }

NOTE: You can use the —~comchk compiler option (described in Chapter 6) to warn you
if a new comment starts before an old one finishes. This option can help you find
places where you forgot to close a comment.
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2.1.5 Strings

We refer to strings throughout this manual. In DOMAIN Pascal, a string is a sequence of characters that
starts and ends with an apostrophe. Unlike an identifier, you can use any printable character within a !
string. Here are some sample strings: N

7N

“This is a string.”
1181

‘bl2~{q"%pl’
‘can’’t”’

To include an apostrophe in a string, write the apostrophe twice; for example:

‘I can’“t do it.~
“Then don““t try!”

NOTE: Within a string, DOMAIN Pascal treats the comment delimiters as ordinary
characters rather than as comment delimiters.

2.1.6 Case Sensitivity C

DOMAIN Pascal, like standard Pascal, is case—insensitive to keywords and identifiers (i.e., variables, con-
stants, types, and labels), but case-sensitive to strings. That is, DOMAIN Pascal makes no distinction be-

tween uppercase and lowercase letters except within a string. For example, the following three uses of the
keyword begin are equivalent:

BEGIN
begin
Begin

However, the following two character strings are not equivalent:

“The rain in Spain’;
“THE RAIN IN SPAIN’;

2.1.7 Spreading Source Code Across Multiple Lines

In Pascal, you can start a statement or declaration at any column and spread it over as many lines as you ( ~
want. However, note that you cannot split a token (keyword, identifier, or string) across a line. For exam-

ple, consider the writeln statement which can take character strings as an argument. The following use of

writeln is wrong because it splits the string across a line:

WRITELN(“This is an uninteresting
long string”);
Instead, the line should appear this way:

WRITELN(“This is an uninteresting long string’);

NOTE: By default, any text file you open for reading can have a maximum of 256 char-
acters per line. You can specify an optional buffer size when you open the file,
however, to change that default.

O
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2.2 Organization

You can write a DOMAIN Pascal program in one file or across several files. This section explains the
O proper structure for a program that fits into one file. Chapter 7 details the structure for a program that is
spread over several files.

A DOMAIN Pasca