





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix B
ASCII Table

DOMAIN Pascal uses the ASCII character set for representing character data. Table B—1 shows the deci-
mal, octal, and hexadecimal values for all ASCII characters.

B-1 ASCII Table



Table B-1. ASCII Codes

oct dec  hex character oct dec hex  character
0 0 O NUL @ 40 32 20 space
1 1 1 SOH "A 41 33 21 !
2 2 2 STX "B 42 34 22 ”
3 3 3 ETX "C 43 35 23 #
4 4 4 EOT ‘D 44 36 24 $
5 &5 5 ENQ "E 45 37 25 %
6 6 6 ACK "F 46 38 26 &
7 7 7 BEL "G 47 39 27 ’
10 8 8 BS "H 50 40 28 (
11 9 9 TAB ) 51 41 29 )
12 10 A LF “J 52 42 2A *
13 11 B VT K 53 43 2B +
14 12 C FF L 54 44 2C ,
15 13 D CR ™M 55 45 2D -
16 14 E SO "N 56 46 2E .
17 15 F Sl "0 57 47 2F /
20 16 10 DLE P 60 48 30 0
21 17 11 DC1 "Q 61 49 31 1
22 18 12 DC2 R 62 50 32 2
23 19 13 DC3 "S 63 51 33 3
24 20 14 DC4 T 64 52 34 4
25 21 15 NAK U 65 53 35 5
26 22 16 SYN v 66 54 36 6
27 23 17 ETB "W 67 55 37 7
30 24 18 CAN "X 70 56 38 8
31 25 19 EM "Y 71 57 39 9
32 26 1A SUB "z 72 58 3A :
33 27 1B ESC " 73 59 3B ;
34 28 1C FS "] 74 60 3C <
35 29 1D GS 1 75 61 3D =
36 30 1E RS o 76 62 3E >
37 31 1F US " 77 63 3F ?

ASCII Table
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Table B-1. ASCII Codes (continued)

oct

dec

hex

character

dec

hex

char

100 64 40 @ 140 96 60 ’
101 65 41 A 141 97 61 a
102 66 42 B 142 08 62 b
103 67 43 C 143 99 63 c
104 68 44 D 144 100 64 d
105 69 45 E 145 101 65 e
106 70 46 F 146 102 66 f
107 71 47 G 147 103 67 g
110 72 48 H 150 104 68 h
111 73 49 l 151 105 69 i
112 74 4A J 152 106 6A j
113 75 4B K 153 107 6B k
114 76 4C L 154 108 6C I
115 77 4D M 155 109 6D m
116 78 4E N 156 110 6E n
117 79 4F o 157 111 6F o
120 80 50 P 160 112 70 p
121 81 51 Q 161 113 71 q
122 82 52 R 162 114 72 r
123 83 53 S 163 115 73 s
124 84 54 T 164 116 74 t
125 85 55 U 165 117 75 u
126 86 56 v 166 118 76 '
127 87 57 w 167 119 77 w
130 88 58 X 170 120 78 X
131 89 59 Y 171 121 79 y
132 90 5A Z 172 122 7A z
133 91 5B [ 173 123 7B {
134 92 5C \ 174 124 7C |
135 93 50 ] 175 125 7D}
136 94 5E . 176 126 7E -
137 95 5F _ 177 127 7F del
B-3 ASCII Table
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Appendix ‘ C

Extensions to Standard
Pascal

This appendix describes DOMAIN Pascal’s extensions to ISO standard Pascal.

C.1 Extensions to Program Organization

Chapter 2 describes the elements that make up a Pascal program. This section describes the extensions to
standard Pascal.

C.1.1 Identifiers

Although an identifier must begin with a letter, you can include underscores (_) or dollar signs ($) in the
name. For example, mailing_$lists is a legal identifier.

C.1.2 Integers

You can specify integers in any base from 2 to 16. To do so, 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 1= 8#723; /¥ octal (base 8) */

C-1 Extensions to Standard Pascal



C.1.3 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.) 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. }
The DOMAIN Pascal compiler ignores the text of the comment, and interprets the first matching delimit-
er as the end of the comment.

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 that switch.

Finally, DOMAIN Pascal permits you to put compiler directives inside comment delimiters. However, if
you do so, you cannot use spaces; see the listing for “Compiler Directives” in Chapter 4 for details.

C.1.4 Sections

DOMAIN Pascal allows you to assign code and data in your program to a nondefault section. A section is
a named contiguous area of main memory.

C.1.5 Declarations

You can declare the label, const, type, and var declaration parts in any order. You can specify the decla-
ration parts an unlimited number of times.

In addition to label, const, type, and var declaration parts, you can also declare a define part (which is
detailed in Chapter 7).

C.1.6 Constants

You can set a constant equal to a real, integer, string, char, or set expression. The constant can also be
the pointer expression nil. The expression can contain the following types of terms:

® A real number, an integer, a character, a string, a set, a Boolean, or nil

® A constant that has already been defined in the const declaration part (note that you cannot use a
variable here)

® Any predefined DOMAIN Pascal function (e.g., chr, sqr, Ishft, sizeof), but only if the argument
to the function is a constant

® A type transfer function

Extensions to Standard Pascal Cc-2
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You can optionally separate these terms with any of the following operators:

Operator Data Type of Operand
+ =t Integer, real, or set

/ Real

mod, div, !, &, - Integer

For example, the following const declaration part defines eight constants:

CONST
x = 10;
y = 100;

zZ =X +Yy;

current_year 1994,

leap_offset (current_year mod 4);
bell = chr(7);

pathname “//et/go_home”;
pathname_len sizeof (pathname) ;

C.1.7 Labels

In standard Pascal, only integers can be used as labels. In DOMAIN Pascal, you can use both identifiers
and integers as labels.

C.2 Extensions to Data Types

Chapter 3 describes the data types supported by DOMAIN Pascal. This section describes the extensions
that DOMAIN Pascal supports.

C.2.1 Initializing Variables in the Var Declaration Part

DOMALIN Pascal lets you initialize variables in the var declaration part. You can initialize integer, real,
Boolean, char, subrange, set, enumerated, array, record, and pointer variables with an assignment state-
ment following the data type; for example:

VAR
X : integer := 17;
r : real := 5.3E-14;
a : array[l..7] of char := “Wyoming~’;

For arrays in particular, DOMAIN Pascal supports many extensions for simplifying initialization. See
Chapter 3 for details.

C.2.2 Integers

DOMAIN Pascal supports the following two nonstandard predeclared integer data types:

e Integerl6 —— Use it to declare a signed 16-bit integer. (Integer and integer16 have identical
meanings.)

o Integer32 —- Use it to declare a signed 32-bit integer. A signed 32-bit integer variable can be any
value from -2147483648 to +2147483647.
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C.2.3 Reals

DOMAIN Pascal supports the following two nonstandard predeclared real data types:

® Single — Same as real.

® Double —- Use it to declare a signed double-precision real variable. DOMAIN Pascal represents
a double-precision real number in 64-bits. A double—precision real variable has approximately 16
significant digits.

C.2.4 Pointer Types

In addition to the standard pointer type, DOMAIN Pascal supports a univ_ptr type and a special pointer
type that points to procedures and functions.

The predeclared data type univ_ptr is a universal pointer type. A variable of type univ_ptr can point to a

variable of any type. You can use a univ_ptr variable in the following contexts only:

® Comparison with a pointer of any type

® Assignment to or from a pointer of any type

® Formal or actual parameter for any pointer type
© Assignment to the result of a function

DOMAIN Pascal supports a special pointer data type that points to a procedure or a function. By using
procedure and function data types, you can pass the addresses of routines obtained with the addr
predeclared function. (See the addr listing of Chapter 4 for a description of this function.) You may only
obtain the addresses of top-level procedures and functions; you cannot obtain the addresses of nested or
explicitly declared internal procedures and functions. (See Chapter 5 for details about internal proce-
dures.)

C.2.5 Named Sections

By default, DOMAIN Pascal stores all variables declared in the var declaration part at the program or
module level to the DATAS section. However, DOMAIN Pascal enables you to assign variables to sections
other than DATAS$. Named variable sections are synonymous with named common blocks in FORTRAN.

C.2.6 Variable and Type Attributes

DOMAIN Pascal supports attributes for variables and types. These attributes supply additional information
to the compiler when you declare a variable or a type.

DOMAIN Pascal currently supports three of these attributes: volatile, device, and address. The volatile
and device attributes enable you to turn off certain optimizations that would otherwise ruin programs that
access device registers or shared memory locations. The address attribute associates a variable with a spe-
cific virtual address.

C.3 Extensions to Code

Chapter 4 describes the action part (the executable block) of a Pascal program. This section describes the
extensions.
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C.3.1 Bit Operators

DOMAIN Pascal supports three bit operators for bitwise and, not, and or operations. These operators per-
form Boolean operations by comparing the bits in each bit position of two integer arguments. For details
on these three operators see the “Bit Operators” listing in Chapter 4. In addition to these three bit opera-
tors, DOMALIN Pascal supports an xor function which performs a bitwise exclusive or operation on two in-
tegers.

C.3.2 Bit-Shift Functions

DOMAIN Pascal supports the following three bit—shift functions:

o Rshft, which shifts the bits in an integer a specified number of spaces to the right.

© Arshft, which shifts the bits in an integer a specified number of spaces to the right and preserves
the sign of the integer.

o Lshft, which shifts the bits in an integer a specified number of spaces to the left.

For syntax details, see the rshft, arshft, and Ishft listings in Chapter 4.

C.3.3 Compiler Directives
DOMAIN Pascal supports the compiler directives shown in Table 4-9 in Chapter 4.
You can place a directive anywhere in your program. To use a directive, specify its name in a comment or

as a statement. For example, all of the following formats are valid:

{%directive}
(*%directive*)
%directive

If you specify a directive within a comment, the percent sign must be the first character after the delimiter.
(Spaces count as characters.)

C.3.4 Addr Function

DOMAIN Pascal supports an addr function that returns the virtual address of the specified variable or
routine. For syntax details, see the addr listing of Chapter 4.

C.3.5 Max and Min Functions

DOMAIN Pascal supports a max and a min function for finding the larger and smaller of two operands,
respectively.

C.3.6 Discard Procedure

DOMAIN Pascal supports a discard procedure for explicitly discarding the computed value of an expres-
sion. It usually is used with a function (which in standard Pascal must return a value) for which the value
is not needed. The optimizer may eliminate the computation and issue a warning message if the return
value isn’t used, but discard explicitly throws away the computed value and so eliminates the warning
message.
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C.3.7 /0O Procedures

DOMAIN Pascal supports the I/O procedures of standard Pascal, plus the following four procedures:

® Open, which opens permanent files for I/O access.

o Close, which explicitly closes an open file.

® Find, which locates a specific element in a record-structured file.

® Replace, which modifies an existing element in a record-structured file.

As in standard Pascal, you can create a temporary file with the rewrite procedure; however, by using the
open procedure, you can create a permanent file. (Here, “permanent” means a file that exists even after
the program terminates.)

When a program terminates, the operating system automatically closes any open files. However, because
an open file can clog system resources, DOMAIN Pascal provides a close procedure that allows you to
close a file from within your program.

The find procedure locates records from a record-structured file. Records here refer to the elements in a
file whose file variable was declared as a file of data type. By using replace in combination with find, you
can replace an existing record.

From a DOMAIN Pascal program, you can easily access Input Output Stream calls (known as IOS calls)
and formatting calls (known as VFMT calls).

For syntax details, see the open, close, find, and replace listings in Chapter 4. For an overview of 1/0
(including IOS calls and VFMT calls), see Chapter 8.

C.3.8 If Statement

DOMAIN Pascal supports an and then and or else extension to the if statement. You can use and then
and or else to guarantee that DOMAIN Pascal will evaluate the Boolean expressions of a condition in the
order that you write them. They also guarantee “short-circuit” evaluation; that is, at runtime, the system
will only evaluate as many expressions as is necessary. For details, see the if listing in Chapter 4.

C.3.9 Loops

DOMAIN Pascal supports for, while, and repeat, which are the three looping statements of standard Pas-
cal. DOMAIN Pascal also supplies the following two additional statements for further control within a
loop:

© A next statement for skipping over the current iteration of a loop
® An exit statement for unconditionally jumping out of the current loop

For syntax details, see the next and exit listings of Chapter 4.

C.3.10 Range of a Specified Data Type
DOMAIN Pascal supports

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

For syntax details, see the firstof and lastof listings in Chapter 4.
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C.3.11 Integer Subrange Testing

By default, DOMAIN Pascal does not check the value of input data to see that it falls within the defined
range of a variable declared as a subrange of integers. To ensure subrange checking, call the in_range
function. For syntax details, see the in_range listing in Chapter 4.

C.3.12 Extensions to Read and Readin

In addition to allowing input into any real, integer, char, or subrange variable, as standard Pascal allows,
DOMAIN Pascal’s read and readln also allow input to a Boolean or enumerated variable.

C.3.13 Premature Return From Routines

As in standard Pascal, DOMAIN Pascal returns control to the calling routine after executing the last line
in the called routine. If you want to return to the calling routine before reaching the last line, you can is-
sue a return statement. For syntax details, see the return listing in Chapter 4.

C.3.14 Memory Allocation of a Variable

DOMAIN Pascal supports a sizeof function. This function returns the size (in bytes) that a data type
(predeclared or user~defined), variable, constant, or string inhabits in main memory.

C.3.15 Extensions to With

DOMAIN Pascal supports the standard format of with and also supports the following alternative format:

with vi:identifier1, v2:identifier2, ... vN:identifierN do
stmnt;

An identifier is a pseudonym for the record variable v. To specify a record, use the identifier instead of
the record variable v. Furthermore, to specify a field in a record, use identifier.field_name rather than
v.field_name.

For example, given the following record declaration

basketball_ team = record
mascot : array[l..15] of char;
height : single;

end;

consider the following three methods of assigning values:

readln(basketball_ team.mascot); {Not using WITH.}
readln(basketball_team.height); {Not using WITH.}
WITH basketball_team DO {Using standard WITH.}
begin
readln(mascot) ;
readln(height);
end;

WITH basketball team : B DO {Using extension to WITH.}
begin
readln(B.mascot);
readln(B.height);
end;
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The extension is useful for working with long record names when two records contain fields that have the
same names.

C.3.16 Type Transfer Functions

DOMALIN Pascal supports type transfer functions which enable you to change the type of a variable or ex-
. pression within a statement. To perform a type transfer function, use any user—created or standard type
name as if it were a function name in order to “map” the value of its argument into that type.

With one exception, the size of the argument must be the same as the size of the destination type. (Chap-
ter 3 describes the size of each data type). This size equality is required because the type transfer function
does not change any bits in the argument. DOMAIN Pascal just “sees” the argument as a value of the new
type. The one exception is that integer subranges are compatible.

C.3.17 Extensions to Write and Writeln

DOMAIN Pascal allows you to specify a negative field width for chars, strings, and arrays of chars. Also,
if you specify a one-part field width for a real number, DOMAIN Pascal adds or removes leading blanks.
See the listing for write and writeln in Chapter 4 for details.

C.4 Extensions to Routines

Chapter 5 describes procedures and functions. The term “routine” means either procedure or function.
Also, the term “argument” refers to the data passed to a routine while “parameter” means the templates
for the data to be received.

The following subsections describe DOMAIN Pascal’s extensions to routine calling.

C.4.1 Direction of Data Transfer

In standard Pascal, you cannot specify the direction of parameter passing. However, DOMAIN Pascal
supports extensions to overcome this problem. You can use the following keywords in your routine decla-
ration:

® In — This keyword tells the compiler that you are going to pass a value to this parameter, and
that the routine is not allowed to alter its value. If the called routine does attempt to change its
value (i.e., use it on the left side of an assignment statement), the compiler issues an “Assignment
to IN argument” error.

® Out —- This keyword tells the compiler that you are not going to pass a value to the parameter,
but that you expect the routine to assign a value to the parameter. It is incorrect to try to use the
parameter before the routine has assigned a value to it, although the compiler does not issue a
warning or error in this case.

If the called routine does not attempt to assign a value to the parameter, the compiler may issue a
“Variable was not initialized before this use” warning. This could occur if your routine only as-
signs a value to the parameter under certain conditions. If that is the case, you should designate
the parameter as var instead of out.

In some cases, the compiler cannot determine whether all paths leading to an out parameter as-
sign a value to it. If that happens, the compiler does not issue a warning message.

® In out — This keyword tells the compiler that you are going to pass a value to the parameter, and
that the called routine is permitted to modify this value. It is incorrect to call the routine before
assigning a value to the parameter, although the compiler does not issue a warning or error in this
case. The compiler also doesn’t complain if the called routine does not attempt to modify this
value.

Extensions to Standard Pascal C-8




C.5 Universal Parameter Specification

By default, DOMAIN Pascal and standard Pascal check to ensure that the argument you pass to a routine
has the same data type as the parameter you defined for the routine. As an extension, you can tell
DOMAIN Pascal to suppress this type checking. You do this by using the keyword univ prior to a type
name in a parameter list. By using univ, you can pass an argument that has a different data type than its
corresponding parameter.

Univ is especially useful for passing arrays.

C.5.1 Routine Options

Standard Pascal supports a forward option. DOMAIN Pascal supports the forward option, and also sup-
ports the following routine options:

e Extern —— By default, Pascal expects a called routine to be defined within the source code file
where it is called. The extern option tells the compiler that the routine is possibly defined outside
of this source code file.

© Internal —— By default, all routines defined in modules become global symbols. But, if you de-
clare the routine with the internal option, the compiler makes the routine a local symbol.

® Variable —— By default, you must pass the same number of arguments to a routine each time you
call the routine. However, by using the variable option in a routine declaration, you can pass a
variable number of arguments to the routine.

© Abnormal —- This option warns the compiler that a routine can cause an abnormal transfer of
control.

@ Val_param —- By default, DOMAIN Pascal passes arguments by reference. However, by using
the val_param option, you tell DOMAIN Pascal to pass arguments by value.

® Nosave — This option indicates that the contents of data registers D2 through D7, address regis-
ters A2 through A4, and floating-point registers FP2 through FP7 will not be saved when a called
assembly language routine finishes and returns to the DOMAIN Pascal program. However, two
registers are preserved: AS, which holds the pointer to the current stack area, and A6, which
holds the address of the current stack frame.

® Noreturn -~ This option specifies an unconditional transfer of control; once a routine marked
noreturn is called, control can never return to the caller.

® DO_return — By default, a Pascal function returning the value of a pointer type variable puts that
value in address register A0. DO_return tells the compiler to put the value in A0 and data register
DO.

C.5.2 Routine Attribute List

You can specify a routine attribute list when you declare a routine. Within the routine attribute list, you
can specify a nondefault section name.

A “section” is a named contiguous area of an executing object. (Refer to the DOMAIN Binder and Li-
brarian Reference for full details on sections.) By default, the compiler assigns code to the PROCEDURE$
section and data to the DATAS section. Thus, by default, all code from every routine in the program is
assigned to PROCEDURES, and all data from every routine in the program is assigned to DATAS. How-
ever, DOMAIN Pascal permits you to override the default of PROCEDURES$ and DATAS$ on a routine-
by-routine basis. (You can also override the defaults on a variable-by-variable or module-by-module ba-
sis.) This makes it possible to organize the runtime placement of routines so that logically related routines
can share the same page of main memory and thus reduce page faults. Conversely, you can declare a
rarely called routine as being in a separate section from the frequently called routines.
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C.6 Modularity

DOMAIN Pascal allows you to bfeak your program into separately compiled source files. After compiling
all the source files, you can bind the resulting objects into one executable object file. Chapters 6 and 7
document the details.

C.7 Other Features of DOMAIN Pascal

DOMAIN Pascal supports many other features, such as the ability to call routines written in other
DOMAIN languages. However, the remaining features are all implementation-dependent features, and
not actual extensions.
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Appendlix D

Deviations From
Standard Pascal

This appendix describes DOMAIN Pascal’s deviations from ISO standard Pascal, and documents the sec-
tions in the ISO standard document to which DOMAIN Pascal does not completely adhere.

D.1 Deviations From the Standard

DOMALIN Pascal does not include certain features of standard Pascal, and this list documents the devia-
tions:

© Identifiers in standard Pascal may be longer than 32 characters and still be considered unique.
© DOMAIN Pascal ignores the file list in the program heading.
o DOMAIN Pascal allows arrays of up to seven dimensions only.

o Although DOMAIN Pascal recognizes the packed syntax, it does not support pa'cked arrays or
packed sets.

'D.2 Deviations From Specific Sections of the Standard

The following lists the sections in the ISO standard document to which DOMAIN Pascal does not com-
pletely adhere, and the reason it does not adhere to that section.

6.1.2 You may redeclare NIL.

6.1.5 You are not required to include a sequence of digits after a period in a float-
ing-point number.
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6.1.8

6.2.2

6.4.3.3

6.4.5

6.4.6

6.5.5

6.6.3.3

6.6.3.5, 6.6.3.6
6.6.3.6

You are not required to leave a blank between a number and a word-type
operator. For example, DOMAIN Pascal accepts the following:

result := 10mod 1;

The following type of declaration works under DOMAIN Pascal:

TYPE
rec = record
ptr : “my_var;
my_var : integer
end;

my_var = rec;

There is no requirement that all values of a tag-type in a record appear as
case constants.

DOMAIN Pascal does not detect a reference to an inactive variant field.
Also, it does not mark variant fields as inactive when a new variant tag be-
comes active.

Subranges of the same type that are defined with different ranges are consid-
ered identical.

DOMAIN Pascal considers structurally identical types to be identical. For ex-
ample, the following are identical under DOMAIN Pascal:

TYPE
first = array[l..20] of integer32;
second = array[l..20] of integer32;

Also, DOMAIN Pascal ignores the keyword packed, so structurally identical
sets are considered identical.

You may assign structured types containing a file component to each other.

You may make an assignment from an integer expression that includes a
value outside one of the variables’ declared subranges. Also, you may pass an
integer argument that is outside the corresponding parameter’s declared sub-
range. In addition, DOMAIN Pascal considers sets of different subranges
from the same enumerated type to be compatible for assignment and as pa-
rameters.

DOMAIN Pascal does not detect when a field variable passed as a var pa-
rameter is modified. It also does not detect a modification to a file variable
when a reference to the buffer exists.

You may pass the selector of a variant or a component of a packed variable
as a var parameter. Also, DOMAIN Pascal accepts a procedure call like the
following where x is declared in the procedure heading as being a var pa-
rameter:

proc_name ( (X)) ;

DOMAIN Pascal treats integer and subrange of integer as identical.
DOMAIN Pascal considers the following to be identical:

VAR VAR
a : integer; a,b : integer;
b : integer;
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6.6.5.2

6.6.5.3

6.6.5.4

6.6.6.2
6.6.6.3
6.6.6.4
6.7.2.2

6.7.2.4

6.8.1

6.8.3.5

6.8.3.9

DOMAIN Pascal does not detect a put of an undefined buffer variable at
compiletime. It does not consider a read of an enumerated type to be an er-
ror, or an assignment from a file variable of an enumerated type followed by
a get to be an error. You may write an integer expression that includes a
value outside one of the variables’ declared subranges. Also, you may make
an assignment from an integer expression that includes a value outside one of
the file variables’ declared subranges.

You may dispose a pointer that is active because it has been de-referenced
as a parameter or in a with block. In addition, DOMAIN Pascal does not re-
port an error if you use a pointer variable after you have disposed of it or if
you dispose of a dangling pointer (that is, a pointer with an address assigned
to another pointer).

You also may use a record allocated with a long form of new as an operand in
an expression or as a variable in an assignment statement. You may pass as
an argument a variable that was allocated with new and that uses variant tags.

DOMAIN Pascal does not report an error if you use different tags for a vari-
able in new and dispose. It also does not detect the activation of a variant on
a variable that new allocated with a different tag, or if your program includes
illegal variant tags in a dispose.

The pack procedure accepts a normal array where packed is expected, and a
packed array where a normal array is expected.

In pack, DOMAIN Pascal does not detect an uninitialized component in the
unpacked array. Similarly, in unpack, DOMAIN Pascal does not detect an
uninitialized component in the packed array.

On some nodes, the sqr function does not detect overflow.
On some nodes, trunc and round do not detect overflow.
Succ, pred, and chr do not detect overflow.

DOMAIN Pascal does not detect an overflow or underflow on integer arith-
metic. Also, it allows you to supply a negative value for j in .an expression
like the following:

i mod j

DOMAIN Pascal does not detect operations on overlapping sets with incom-
patible elements.

DOMAIN Pascal permits jumps between branches of a case statement and
from one structured statement into the middle of another.

DOMAIN Pascal does not detect the lack of a case statement constant corre-
sponding to a runtime case value.

DOMAIN Pascal does not detect an underflow of an assignment from pred to
a for statement index variable. Also, it does not issue an error if there is an
overflow in the final value of a for statement index variable.

DOMAIN Pascal does not detect the possibility that an inner block will
change the value of a for statement’s index variable. Also, DOMAIN Pascal
allows a non-local variable, a formal parameter, or a value parameter to be
used as a for statement’s index variable. You also can use a program level
global variable as the index variable for a for statement that resides in an in-
ner block.
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6.9.1 DOMAIN Pascal does not detect an overflow of a subrange boundary for a
read statement.

6.9.3.1 You may supply a nonpositive field width or a nonpositive fractional-digits
field width to a write or writeln.

6.10 You don’t have to declare input and output in a program heading to use
them in the program. You can, however, repeat parameters in a program
heading (e.g., program testing (output, output);) or redeclare pro-
gram parameters as some type other than a file. Also, you don’t have to de-
clare program parameters in the var declaration part of your program.
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Appendix E

Systems Programming
Routines

programmers are those who need to do very low-level work in their programs and who need direct access
to specific registers and bits within those registers. They frequently write some programs in Pascal and
some in assembly language.

O DOMAIN Pascal includes several routines designed specifically for systems programmers’ use. Systems

If you are a systefns programmer, you might use these routines when writing device drivers, or when doing
other low-level manipulations of the hardware status register.-

E.1 Overview

O Table E-1 briefly describes the available systems programming routines, all of which are extensions to
standard Pascal. A more complete explanation follows.

Table E-1. Systems Programming Routines

Routine Action

disable Turns off the interrupt enable in the hardware status register.

enable Turns on the interrupt enable in the hardware status register.

set_sr Saves the current value of the hardware status register and then
inserts a new value.

E-1 Systems Programming Routines




E.2 Restrictions for Use

All the routines described in this appendix generate privileged instructions and may only be executed from
supervisor mode. If you try to run a program using one of these routines while in user mode, you get a
privilege—violation error.
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Disable —-- Turns off the interrupt enable in the hardware status register. (Exten-
sion)

FORMAT

disable {disable is a procedure.}

Argument

Disable takes no arguments.

DESCRIPTION

Disable is a built-in procedure for systems programmers’ use. It turns off the interrupt enable in the
hardware status register and should be used with its complementary procedure enable.

By turning off the interrupt enable, disable allows you to prevent an interrupt from coming in while the
program is in a critical section. After the critical section finishes, you should use enable to turn the in-
terrupt enable back on.

The disable-enable pair look like this in code:

disable;

{ Critical section. }
{ No interrupts allowed while this section is executing. }

enable;

If you mistakenly use only disable, your program will essentially grind to a halt since no interrupt sig-
nals will be able to get to it. You should only use the disable-enable pair around very small sections of
code.
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Enable —— Turns on the interrupt enable in the hardware status register. (Exten-

sion) C \‘ ‘

FORMAT

enable {enable is a procedure.}

Argument

Enable takes no arguments.

DESCRIPTION C

Enable is a built-in procedure for systems programmers’ use. It turns on the interrupt enable in the
hardware status register and usually is used with its complementary procedure disable.

By turning on the interrupt enable, enable allows your program to receive interrupts. Usually, disable
will have been used to prevent the reception of interrupts during a critical section of code. After the
critical section finishes, enable lets the interrupts flow.

The disable-enable pair look like this in code:

disable: : ( >

{ Critical section. }
{ No interrupts allowed while this section is executing. }

enable;

Because the interrupt enable is turned on by default, there is no effect if you mistakenly use only en-
able in your program.
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Set_sr —- Saves the current value of the hardware status register and then in-
serts a new one. (Extension)

FORMAT

oldsr := set_sr(newsr); ; {set_sr is a function.}
Argument

oldsr The old value of the hardware status register.

newsr The new value of the hardware status register.
DESCRIPTION

Set_sr is a built-in function for systems programmers’ use. It reads the hardware status register (SR)
and replaces its current value with newsr. The original value then is assigned to oldsr. This translates to
assembly language code something like this:

move.w SR,doO
move.w newsr, SR
move.w dO,o0ldsr

The function eliminates six instructions in what often was a time-critical path.
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The letter f means “and the following page”; the letters ff mean “and the following pages”. Symbols are
listed at the beginning of the index.

Symbols

(* *) (parentheses/asterisks)
as comment delimiters 2-3, 6-6
& (ampersand)
as bit operator 4-23
differences from and 4-12
* (apostrophe)
including in string 2-4
* (asterisk)
as default array size indicator
3-21
as indefinite repeat count
indicator 3-22
@ (at sign)
as continuation character 1-2
\ (backslash)
as continuation character 1-2
{} (braces)
as comment delimiters 2-3, 6-6
" (caret) (See Up-arrow)
: (colon)
and designating field widths
4-168ff
and otherwise clause of case
4-26
in case statement 4-25
in record declarations 3-14
in routine headings 5-1f
in variable declarations 2-10
(dollar sign)
as AEGIS shell prompt 1-2
in identifier names 1-4, 2-1
* (double quotes)
as comment delimiters 2-3, 6-6
(equal sign)
in record declarations 3-14
in type declarations 2-9
! (exclamation point)

&

as bit operator 4-23
differences with or 4-108
> (greater than)
as standard output redirection
character 6-16
< (less than)
as standard input redirection
character 6-16
() (parentheses)
and extensions to if 4-76f
as section name delimiters 3-26
in enumerated declarations 3-9
using to organize complex
expressions 4-62
% (percent sign)
as compiler directive indicator
4-32
. (period)
and record field names 4-125
; (semicolon)
and compiler directives 4-32
and else part of an if 4-76
and use with end 4-52
[1 (square brackets)
and nondefault section names
5-12
and set assignment 4-139
in array declarations 3-20
in array initialization 3-20f
in record initialization 3-16
~ (tilde)
as bit operator 4-23
_ (underscore)
in identifier names 1-4, 2-1
* (up-arrow)
and de-referencing a procedure
or function pointer 4-117
~ in pointer declarations 3-24
\0 (DOMAIN C null character)
and passing strings 7-22f
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including in string 2-4

Arctan function 4-14

Abbreviating record names 4-165ff
Abnormal routine option 5-11

Abs function 4-9

Absolute pathnames 6-10

__ Absolute value function 4-9

Access
of variables 2-12
of variables in nested routines
2-13f
Accessing routines
in separate modules 7-7ff
Accessing variables 7-3ff
Accuracy
and expansion of operands 4-3
Action part
of a program 2-12, 4-1ff
of a routine 2-12
Addr function 4-10
as extension C-5§
Address attribute 3-30
Address registers
and d0_return 5-11
and nosave 5-11
Addresses
and procedure or function
pointers 4-117
manipulating with pointers 4-116
passing using pointers 3-25
returning with addr 4-10
AEGIS shell
and compiling 6-3
continuation character 1-2
-align compiler option 6-5
Allocating space
for machines with more address
space 4-95
with new 4-94f
Ampersand (&)
as bit operator 4-23
differences from and 4-12
And operator 4-12f
with not 4-102
And then
extension to if 4-76f
example 4-77f
Anonymous data types 2-10
and parameters 5-2
restrictions in routine headings
5-2
Apostrophe (’)
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Arctangent

function 4-14

relationship with tangent 4-14
Arguments

and calling a routine 5-2

and cross-language

communication 7-14

and passing arrays 7-14, 7-24f
definition 5-1

differences in C and Pascal 7-20
passing a variable number 5-10
passing by reference 5-11

and arrays 7-24
and C 7-20
and FORTRAN 7-15

passing by value 5-11

and C 7-20

passing characters to C 7-22f
passing characters to FORTRAN

7-17
example 7-18f
restrictions when passing 5-3

Arithmetic operators

list 4-2

Arithmetic right shift 4-19f
Arrays 3-19ff

and C and Pascal 7-24ff
and FORTRAN and Pascal 7-13f
as parameters
and univ 5-6
assigning values to 4-16f
strings 4-17
data types supported 3-1
defaulting the size of 3-21
example of assignments 4-16f
first value 4-66
how to use 4-16ff
indexes 4-16f
and pack procedure 4-112
and unpack procedure 4-160
initializing 3-20f
example 4-80 , 4-86
initializing externally stored 7-4f
internal representation 3-22f
last value 4-83
of records .
assigning values to 4-127
packed
and pack procedure 4-112
and unpack procedure 4-160




example 4-113 , 4-161
passing to C 7-24ff
size of one element 3-23
storage 3-22f
in C 7-25
in FORTRAN 7-14
string 3-20
subscript checking 6-14f
subscripts
default starting point in C 7-24
unpacked
and pack procedure 4-112
and unpack procedure 4-160
using repeat counts to initialize
3-21f
Arshft function 4-19f
ASCII character set
and chr 4-28
and ord 4-110
for character variables 3-9
ASCII table B-1ff
Assembly language
and nosave routine option 5-11
with —exp 6-10
Assignments
of integer values 2-2
of variables to sections 3-26f
to arrays 4-16f
Asterisk (*)
as default array size indicator
3-21
as indefinite repeat count
indicator 3-22
At sign (@)
as continuation character 1-2
Attributes
inheritance of 3-30f
of routines 5-12f
variable and type 3-27ff
address 3-30
and pointers 3-31
device 3-28ff
volatile 3-27f

Average computation sample
program 7-25

~b compiler option 6-6

and compiler output 6-3
Backslash (\)

as continuation character 1-2

Begin 4-21f
and case statement 4-26
and compound statements 4-151
example 4-22, 4-53
.bin suffix 6-6
of Pascal object file 6-3
Binary
expressing integer in 2-2
example 4-24
Binary output compiler option 6-6
Binding a program 6-1, 6-15f
example 7-11
Bit operations (See also Bit
operators)
arithmetic right shift 4-19f
exclusive or 4-173
left shift 4-85f
right shift 4-137f
Bit operators
differences between “&” and

“and” 4-12

differences between “!” and “or”
4-108

differences from logical operators
4-23

example 4-24
extensions C-5
overview 4-23f
Bit precision
controlling with type transfer
functions 4-158
Blanks
and compiler directives 4-32
Boolean data type 3-1, 3-7f
and pred’s value 4-118
and succ’s value 4-152
and write and writeln 4-171f
correspondence with logical 7-13
first value 4-66
initializing 3-7f
internal representation 3-8
last value 4-83
Boolean expressions
and logical and 4-12f
and logical not 4-102
and logical or 4-108
and repeat/until 4-128
and while loops 4-163
Braces ({})
as comment delimiters 2-3, 6-6
Branching
and case statement 4-25ff
and if 4-76
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types supported 4-1

c

Calling a routine 5-2

Caret (") (See Up-arrow)

— Case sensitivity 2~4

and calling C from Pascal 7-20

and compiling in DOMAIN/IX
shell 6-3

and strings 2-4
Case statement 4-25ff
and deviations from standard
D-3
differences from if/then/else
4-25f
example 4-26f
in variant record declarations
3-14
summary 4-1
Changes to manual vi
Changing a parameter
and in out 5-4
Changing data types 4-157{f
restrictions 4-157
Char data type (See Character data
type)
Character data type 3-1, 3-8f
and arrays 4-17f
and chr 4-28
and pred’s value 4-118
and succ’s value 4-152
and write and writeln 4-169f
first value 4-66
initializing 3-8
internal representation 3-9
last value 4-83
Character representation
in ASCII B-1ff
Character strings
and case sensitivity 2-4
definition 2-4
passing to C 7-22f
passing to FORTRAN 7-17
example 7-18f
Chr function 4-28f
example 4-29
Close procedure 4-30f
summary 8-7
Closing a file 4-30f, 8-7
and flushing the buffer 4-121,
4-30

Code
extensions to
summary 1-4f, C-4ff
Code generation modes 6-8£
Colon ()
and designating field widths
4-168ff
and otherwise clause of case
4-26
in case statement 4-25
in record declarations 3-14
in routine headings 5-1f
in type declarations 2-10
—comchk compiler option 6-6
Comment delimiters
matching 6-6
requirements with —iso 6-11
using compiler directives in 4-32
Comments 2-3
and -iso compiler option 6-11
checking with compiler option
6-6
delimiters in strings 2-4
extensions to 1-4, 2-3, C-2
Common blocks
and cross-language
communication 7-14f
Communication
between programming languages
7-1ff
Compiler directives 4-32ff
as extensions C-5
examples 4-34ff
list 4-33f
using within comments 2-3, 4-32
Compiler errors 9-5ff
Compiler optimizations
and abnormal routine option
5-11
and discard 4-43
and goto 4-72
and noreturn routine option 5-11
and using exit 4-58
preventing with addr 4-10
suppressing 3-28ff
techniques 6-12
Compiler options
-align 6-5
array subscript checking 6-14f
~b 6-6
and compiler output 6-3
binary output 6-6
—comchk 6-6
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—~cond 6-7
and -config 6-8
conditional compilation 6-7
-config 6-7f
and -cond 6-7
—cpu 6-8f
—db debugger preparation 6-9
—dba debugger preparation 6-9
—dbs debugger preparation 6-9
—exp 6-10
expanded listing file 6~10
—idir 6-10
—iso 6-10f
-1 6-11
list of 6-4f
listing file 6-11
~map 6-11f
-msgs 6-12
-nalign 6-5
-nb 6-6
—-ncomchk 6-6
-ncond 6-7
-ndb debugger preparation 6-9
-nexp 6-10
~niso 6-10f
-nl 6-11
-nmap 6-11f
—nmsgs 6-12
-nopt 6-12f
-npeb 6-13
-nsubchk 6-14f
-nwarn 6-15
-nxrs 6-15
—-opt 6-12f
and debugger preparation 6-9
optimization 6-12f
—peb 6-13
register saving 6-15
searching for include files 6-10
-slib 6-13f
syntax 6-14
—subchk 6-14f
and extern arrays 7-4f
target workstation selection 6-8f
-warn 6-15
warning messages 6-15
—xrs 6-15
Compiler output
and working directory 6-3
Compiling 1-2
code generation modes 6-8f

command to use 6~-3
conditionally 4-34ff
and %debug directive 4-39
stopping 4-36
creating executable object 1-2,
6-3
errors generated 9-4ff
pas command 6-3
precompilation with —slib 4-40,
6-13f
warnings generated 9-4ff
with -config option and compiler
directives 4-34
Complex data type
simulating in Pascal 7-13
Component type
of an array 3-19
Compound statements 4-151
and begin 4-21
terminating with end 4-52
Concepts
in encyclopedia 4-8
—-cond compiler option 6-7
and -config 6-8
and %debug directive 4-39
Conditional action
with branching statements 4-1
with case statement 4-25ff
with if 4-76
Conditional compilation 6-7
and compiler directives 4-34ff
stopping 4-36
and %debug directive 4-39
~config compiler option 6-7f
and compiler directives 4-34ff
and -cond 6-7
%config directive 4-37
Const declaration part 2-8f
Constants
and case statement 4-25
declaring 2-8f
declaring Boolean types 3-8
declaring character types 3-9
declaring integer types 3-3f
declaring real number types 3-5f
extensions C-2f
Conventions
documentation vi
in error messages 9-4
Converting a number to a character
using chr 4-28
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Copying an array
using pack 4-112
using unpack 4-160
Copying sample programs
using getpas 1-2f
Cos function 4-41f
Cosine function 4-41f
—cpu compiler option 6-8f
Creating a new file 4-105, 8-5
example 4-107
with reset 4-131
Crefpas utility 6-17f
example 6-18
Critical section
and disable E-3
and enable E-4
Cross-language communication 1-5,
7-11ff
Cross-reference listing file
creating with crefpas 6-17f
Current iteration of a loop
skipping 4-99

D

DO_return routine option 5-11
DATAS
and nondefault sections 3-26f
and %slibrary directive 4-40
and symbol map file 6-11
as default data section 2-7, 7-2
overriding this default section
5-12f
restrictions with -slib 6-14
Data

passing between FORTRAN and
Pascal 7-14f

Data registers
and d0_return 5-11
and nosave 5-11
Data types (See also individual data
type listings)
and parameters 5-2
and routine headings 5-2
and write and writeln 4-169ff
anonymous 2-10
arrays
and FORTRAN and Pascal
7-13f
of records 4-127
overview 3-19ff
using 4-16ff

Boolean
and FORTRAN and Pascal
7-13
overview 3-7f
changing 4-157ff
character
and arrays 4-17f
overview 3-8f
checking
suppressing with univ 5-5f
correspondence for C and Pascal
7-21ff
list 7-21
correspondence for FORTRAN
and Pascal 7-12ff
list 7-12
declaring 3-1ff
declaring user~defined types 2-9
enumerated
overview 3-9f
extensions to 1-4, C-3f
file 3-23
finding size of 4-147f
first possible values 4-66
integer
and FORTRAN and Pascal
7-13
overview 3-2ff
passing to C 7-22
last possible values 4-83
of for loop variables 4-68
pointer
overview 3-24ff
real number
overview 3-4ff
passing to C 7-22
records 3-12ff
using 4-125ff
sets
overview 3-10ff
using 4-139ff
subrange 3-10
text 3-23
those supported 3-1
~db debugger compiler option 6-9
~dba debugger compiler option 6-9
-dbs debugger compiler option 6-9
Deallocating space
with dispose 4-45f
%debug directive 4-39
as conditional compilation
designator 6-7
Debugger 6-16f
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and compiler options 6-9
Debugging a program 6-16ff
and %debug directive 4-39f
Declaration part order
extensions to 1-4, C-2
Declarations
extensions C-2
in routines 2-11
overview 2-7ff
Declaring
arrays 3-19f
Boolean constants 3-8
Boolean data types 3-7
character constants 3-9
character variables 3-8
constants 2-8f
data types 3-1ff
enumerated variables 3-9
integer constants 3-3f
integer variables 3-3
labels 2-7f
real number constants 3-5
real number variables 3-4f
sets 3—10f
subrange variables 3-10
user-defined data types 2-9
variables 2-10
variables in modules 7-3f
Decrementing loop index variables
4-68
Defaults
array subscripts in C 7-24
code section 2-7
data section 2-7

field widths with write and writeln

4-169ff
global symbols and internal 5-9
local symbols and internal 5-9
text file line length 2-4
Define declaration part 2-10, 7-3
example 7-3f
syntax 7-4
Defining routines in separate files
5-9
Delayed access
and input/output 8-4
Deleting file contents
with rewrite 4-134
De-referencing a pointer 4-116f

procedure or function types
4-117

restrictions 3-25
Deviations
from specific sections of the
standard D-1ff
from standard Pascal D-1ff
Device attribute 3-28ff
and attribute inheritance 3-30f
Device drivers
and systems programming
routines E-1
Directives
compiler (See Compiler
directives)
Disable E-3
Discard procedure 4-43f
as extension C-5
Discarding
a computed value 4-43
storage space with dispose 4-45f
Dispose procedure 4-45f
and new 4-94f
Div operator 4-47f
Division
modulus
example 4-48 , 4-93
using div 4-47f
using mod 4-92f
Documentation conventions vi
in error messages 9-4
Dollar sign ($)
as AEGIS shell prompt 1-2
in identifier names 1-4, 2-1
DOMAIN C
and dO_return routine option
5-11
and val_param routine option
5-11
calling from DOMAIN Pascal
7-20ff
data types’ correspondence to
Pascal 7-21ff
list 7-21
differences in argument passing
7-20
null character (\0)
and passing strings 7-22f
struct 7-27
DOMAIN FORTRAN
and dO_return routine option
5-11
calling a subroutine 7-16
calling from DOMAIN Pascal
7-121f
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complex data types
simulating in Pascal 7-13

data types’ correspondence to
Pascal 7-12ff

list 7-12
logical data types 7-13
~ DOMAIN Pascal 1-1ff
and -iso compiler option 6-10f
extensions to standard 1-4ff
predeclared identifiers
list A-2
reserved words
list A-1
DOMAIN Software Engineering
Environment 6-18
DOMAIN/Dialogue 6~19
DOMAIN/IX shell
and compiling 6-3
continuation character 1-2
Double data type
internal representation 3-7
overview 3-4
Double quotes (”)
as comment delimiters 2-3, 6-6
Double-precision data type
internal representation 3-7
Downto
using to decrement 4-68
DSEE (See DOMAIN Software
Engineering Environment)
Dynamic storage
allocating with new 4-94f
deallocating with dispose 4-45f
Dynamic variables (See variables
dynamic)

E

E
as explicit exponent 2-2
E constant :
and exp function 4-60
%eject directive 4-39
Eliminating warning messages
with discard 4-43
Else clause of if 4-76f
example 4-78
%else directive 4-35
%elseif predicate %then directive
4-35
%elseifdef predicate %then directive
4-36

%enable directive 4-35, 4-37
Enable E-4
Encyclopedia of DOMAIN Pascal

code 4-8ff

End 4-52f

and begin 4-21

and case statement 4-25f

and compound statements 4-151
example 4-22, 4-53

in record declarations 3-13f
without accompanying begin 4-52

End of file

and read and readln 4-123
and reset 8-4
testing for 4-54

End of line

and readln 4-123
and writeln 4-168
testing for 4-56

%endif directive 4-36
Enforcing order evaluation 4-77
Enumerated data types 3-1, 3-9f

and firstof 4-66

and index variables 4-68
and in_range 4-81

and lastof 4-83

and pred’s value 4-118
and sets 4-139ff

and succ’s value 4-152
and write and writeln 4-171f
first value 4-66

internal representation 3-9f
last value 4-83

Eof function 4-54f
Eoln function 4-56f
Equal sign (=)

in record declarations 3-14
in type declarations 2-9

Equality

in sets 4-142

%error directive 4-38
Error status

and opening files 4-106
example 4-132, 4-135

Error_S$print

and error messages 9-2
example 4-132, 4-135

Errors 1-6, 9-1ff
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printing 9-1f
with %error 4-38
testing for specific 9-2f
when testing for end of line 4-56

Example

abbreviating record names 4-166f
absolute value 4-9

accessing routines in separate
modules 7-8ff

addr function 4-10

allocating dynamic storage 4-96f

and operator 4-13

arctan function 4-14

arithmetic right shift 4-19f

array assignments 4-16f, 4-18

array declarations 3-20

array of records 4-127

arshft 4-19f

begin 4-22, 4-53

bit operators 4-24

building a linked list 7-26f

calling a FORTRAN function
7-15

calling a FORTRAN subroutine
7-16

calling a routine 5-2

calling C from Pascal 7-22ff

calling FORTRAN from Pascal
7-151f

case statement 4-26f

changing data types 4-157ff

character strings 2-4

chr function 4-29

close 4-31

closing a file 4-31

comments 2-3

compiler directives 4-34ff

compiling 6-3

constant declarations 2-8f, 4-13f

converting a number to a
character 4-29

cosine 4-41

crefpas utility 6-18

declaring all data types 3-2

device attribute 3-29f

direction of parameter passing
5-4f

discard procedure 4-44

division 4-48

end 4-22, 4-53

end of file 4-55

end of line 4-57
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eof 4-55

eoln 4-57

error_$print 4-132, 4-135, 9-2

exclusive or 4-174

exit 4-58

exp function 4-61

externally stored variables 7-3f

find procedure 4-64

finding length of an object
4-144f

finding the maximum 4-88

finding the minimum 4-91

firstof function 4-67

fixed record declarations 3-13

for loops 4-18, 4-69

forward routine option 5-9

function 4-22, 4-44, 5-5, 5-14

get procedure 4-71

if statement 4-76ff

in operator 4-144, 4-80

%include directive 4-71

initializing arrays 4-80, 4-86

in_range function 4-82

integer assignments 2-2

integer data type declarations 3-3

label declarations 2-8, 4-73f

lastof function 4-67

left shift 4-85f

%list and %nolist directives 4-71

In function 4-84

logarithms 4-84

logical and 4-13

logical not 4-102

logical or 4-109

loops 4-100, 4-164, 4-58, 4-69

Ishft 4-85f

max function 4-88

membership in a set 4-144, 4-80

min function 4-91

modulus division 4-48, 4-93

new procedure 4-96f

next 4-100

nondefault section names 3-27,
5-13

not operator 4-102

odd function 4-103

open procedure 4-106f

opening a file 4-106f

or operator 4-109

ord function 4-111



otherwise clause of case 4-26f

pack procedure 4-113

packed arrays 4-113, 4-161

packed record declarations 3-15

packed record layout 3-19

page procedure 4-115

parameter list 5-2f

passing a variable number of
arguments 5-10

passing arrays to C 7-25

passing character strings to C
7-23

passing pointers 7-26f

pointer data types 4-116f, 4-96f

pointer declarations 3-24ff

pred function 4-119

procedures 4-64, 5-9

program headings 2-7

put procedure 4-120ff

readln 4-124

real number data type
declarations 3-5

real numbers 2-3

real numbers’ internal
representation 3-6f

record data type declarations
3-13ff, 4-45, 4-94

record initialization 3-16f

repeat/until 4-129, 4-31

reset procedure 4-132, 4-31

return statement 4-133

returning the address of a
variable 4-10

rewrite 4-135

right shift 4-137f

round function 4-136

routine headings 5-2

routine options 5-8

rshft 4-137f, 4-20

set data type declarations 3-11

set operators 4-140ff, 4-80

sine 4-145

sizeof function 4-148

square root function 4-150

squaring a number 4-149

subrange data type declarations
3-10

succ function 4-153

traceback utility 6-17

truncating 4-156

type declarations 2-9

type transfer functions 4-159

universal parameters 5-6f
unpack procedure 4-161
value parameters 5-3
variable parameters 5-3
variable routine option 5-10
variant record declarations 3-15
volatile attribute 3-28
while loops 4-164, 4-97
with statement 4-166f
write and writeln 4-14, 4-169ff,
4-172
writing to a file 4-120ff
xor function 4-174
Example programs (See Sample
programs)
Exclamation point (1)
as bit operator 4-23
differences with or 4-108
Exclusive or 4-173f
example 4-174
Executable object file 1-2, 6-1
and .bin suffix 6-3, 6-6
and compiler directives 4-38
and %eject directive 4-39
and %list and %nolist directives
4-40
creating 6-6
creating with binding 6-16
Executing a program 6-16
%exit directive 4-38
Exit statement 4-58f
example 4-58
Exiting from a loop 4-128, 4-163,
4-58, 4-68, 4-99
—exp compiler option 6-10
Exp function 4-60f, 4-61
Expanded notation 2-2
Expansion of operands 4-3
and arshft 4-19
and bit operations 4-23
and rshft 4-137
and type transfer functions 4-158
and univ 5-7
Exponent
expressing explicitly 2~2
Exponentiation
simulating 4-60
Expressions 4-62
discarding computed value 4-43
using nil in 4-101
Extensions C-1ff
abnormal routine option 5-11
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additional functions and
procedures 1-4f

addr function 4-10
address attribute 3-30
arithmetic right shift 4-19
array initialization 3-20f
arshft 4-19
assigning variables to sections
3-26f
attribute inheritance 3-30f
attributes
variable and type 3-27ff
bit operators 4-23
Boolean initialization 3-7f, C-1ff
changing data types 4-157ff
character initialization 3-8
close procedure 4-105ff, 4-30f
code 1-4
comments 2-3
compiler directives 4-32ff
d0_return routine option 5-11
data types 1-4
declaration part order 1-4
device attribute 3-28ff
direction of parameter passing
5-4f
discard procedure 4-43f
exclusive or 4-173
exiting from a loop 4-58, 4-99
extern routine option 5-9

finding the length of an object
4-147f

firstof function 4-66

if statement 4-76f

in_range function 4-81f

integer initialization 3-3

internal routine option 5-9

lastof function 4-83f

left shift 4-85

loops 4-1

Ishft 4-85

next statement 4-99

nondefault section names 5-12f

noreturn routine option 5-11

nosave routine option 5-11

order of declaration parts 2-7

otherwise clause of case 4-25f

overview C-1ff

passing a variable number of
arguments 5-10

pointer data types 3-25f
pointer initialization 3-25f

pointer operations 4-116f
program organization 1-4
real number initialization 3-5
record initialization 3-16f
replace procedure 4-130
right shift 4-137
routine attributes 5-12f
routines 1-5
rshft 4-137
set initialization 3-11
sizeof function 4-147f
standard Pascal 1-4ff, C-1ff
type transfer functions 4-157ff
universal parameters 5-5f
val_param routine option 5~11
variable routine option 5-10
volatile attribute 3-27f
with statement 4-166f
example 4-166f

xor function 4-173

Extern routine option 5-9

and routines in separate modules

7-7

and variables in separate modules

7-3
example 7-3f
External references
resolving with binding 6-15
External routines 1-5, 7-3ff

F

Factorial computation sample
program 5-14
Field widths
for write and writeln 4-169ff
File data type 3-2, 3-23
and find procedure 4-63
Filenames
and .pas extension 1-2, 6-3
Files 3-23f
closing 4-30f, 8-7
creating 4-105, 8-5
deleting contents with rewrite
4-134
end of 4-54
and read and readln 4-123
and reset 8-4
end of line 4-56
finding a specific record 4-63
getting the next record 4-70
inserting a formfeed 4-114
example 4-115
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nodifying
allowing with rewrite 4-134
opening 4-105ff, 8-5f
example 4-122
methods supported 4-105f
organization types supported 8-5
overview 3-23f
reading 4-123, 8-6
record-structured 3-24
and replace 4-130
replacing a record in 4-130
temporary 8-5
text 8-5
types supported 8-5
UASC 8-5
variable
and input/output 8-3
writing to 4-120f, 4-168, 8-6
and rewrite 4-134
Find procedure 4-63ff
common errors returned 9-3
example 4-64
summary 8-7
Finding the maximum 4-87
Finding the minimum 4-90

Finding whether an integer is odd
4-103
Firstof function 4-66f
and pred’s value 4-118
example 4-67
Fixed record files 8-5
Fixed records 3-13
assigning values to 4-125
Floating point
and target workstation selection
6-8f
M68881 co-processor 6-8f
Floating-point numbers
definition 2-2
Floating—point registers and nosave
5-11
For 4-68f
and deviations from standard
D-3
and exit 4-58
and next 4-99
example 4-18, 4-69
summary 4-1
Format of module 7-2
Format of program 2-5ff
Formatting output

and VFMT input/output method
8-2
Formfeed
and %eject directive 4-39
inserting in a file 4-114
Forward routine option 5-8f
and nested routines 2-14
example 5-9 :
Functions (See also Routines ) 2-11
and nondefault section names
5-12
arctan 4-14
calling 5-2
calling FORTRAN 7-15
differences from procedures 2-11
discarding a return value 4-43
example 4-22, 4-44, 5-5
headings 2-11, 5-1
mathematical
list 4-4
recursive
example 5-14
returning from 4-133

G

Get procedure 4-70f
example 4-71
similarities to read 4-70
summary 8-6
getpas 1-2f
demonstration 1-3
Global symbols
and internal routine option 5-9
Global variables 2-12ff
Goto 4-72ff
and declaring target labels 2-7
comparing with exit 4-58
comparing with next 4-99
example 4-73f
reasons to use sparingly 4-72
requirements with —iso 6-10
using with nested routines 4-74
Greater than (>)
as standard output redirection
character 6-16

H

Hardware status register E-3ff
setting a new value E-5
Headings
of modules 7-2
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of program 2-7

of routines 2-11, 5-1
Hexadecimal

expressing integer in 2-2
Hierarchy of access

in nested routines 2-13

Identifiers 1-4, 2-1f
and declaring constants 2-8
and deviations from standard
D-1
and reserved words A-1
extensions C-1
-idir compiler option 6-10
If 4-76ff
differences from case 4-25f
example 4-22
extensions C-6
summary 4-1
%if predicate %then directive 4-34f
%ifdef predicate %then directive
4-36
In operator 4-80
example 4-144, 4-80
In out parameters 5-4f
In parameters 5-4f
%include directive 4-39
and -slib 6-14
example 4-71
Include files 4-39
and %exit directive 4-38
and -idir 6-10
and %ifdef directive 4-36
precompiling with -slib 6-13f
Incrementing loop index variables
4-68
Index type
of an array 3-19
Indexes (See also Subscripts) 3-19f
in for loops 4-68f
of arrays 4-16f
Inequality
in sets 4-142
Inheritance of variable and type
attributes 3-30f

Input and Output (See
Input/Output)

Input Output Streams
and stream markers 8-5
ID 8-3

overview 8-2

Input standard input stream 8-3
Input/Output

and delayed access 8-4
and deviations from standard
D-3
and put procedure 4-120ff
and read and readln 4-123
and replace 4-130
and reset procedure 4-131f
and rewrite 4-134
and write and writeln 4-168ff
close procedure 4-30f
extensions to 1-6, C-6
finding a specific record 4-63
getting the next record 4-70
Input Output Streams 8-2
methods supported 8-1
open procedure 4-105ff
overview 8-1ff
procedures
and array assignment 4-18
procedures supported
list 4-4
requesting with reset 8-4
VFMT 8-2
writing to a file 4-134

Input/Output default streams 8-3
In_range function 4-81f

and subrange data types 3-10
as extension C-7
example 4-82

Integer data types 3-1

and pred’s value 4-118

and succ’s value 4-152 _
and write and writeln 4-170
declaring 3-3

extensions C-3

first values 4-66

initializing 3-3

internal representation 3-4
last values 4-83

meaning in FORTRAN and
Pascal 7-13

overview 3-2ff
passing to C 7-22
passing to FORTRAN 7-13

Integer16 3-3
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and expansion of operands 4-3
and sqr function 4-149
internal representation 3-4



Integer32 3-3
and error status 4-63
and expansion of operands 4-3
and sqr function 4-149
first value 4-66
internal representation 3-4
last value 4-83
Integers
definition 2-2
expressing in other bases 2-2
extensions C-1
rounding to nearest 4-136
truncating to 4-156
Interfaces
designing with
DOMAIN/Dialogue 6-19
Internal representation
arrays 3-22f
Boolean data type 3-8
character data type 3-9
enumerated data types 3-9f
integer data types 3-4
packed records 3-18
pointer data types 3-26
real number data types 3-6f
sets 3-11f
subrange data types 3-10
unpacked records 3-17
Internal routine option 5-9
and routines in separate modules
7-7
International Standards Organization
(See 1SO)
Interrupt enable
controlling E-3f
Intersection of sets 4-141
I/0 (See Input/Output)
I0S (See Input Output Streams)
—iso compiler option 6-10f
and comments 2-3
and goto 4-72f
and mod 4-92f
ISO standard Pascal 1-1
and -iso compiler option 6-10f
and mod operator 4-92f
deviations from D-1ff
extensions
overview C-1ff

J

Jumping out of a loop 4-128,
4-163, 4-68
with exit 4-58
with next 4-99

K

Keywords (See also Reserved words)
in encyclopedia 4-8

L

-1 compiler option 6-11
Labels
and goto 4-72
declaring 2-7f
example 4-73f
extensions C-3
syntax 2-8
Lastof function 4-83f
and succ’s value 4-152
example 4-67
Left shift 4-85f
Length N
finding with sizeof 4-147
example 4-147f
of character string
implicit argument 7-17, 7-23
of record
specifying when opening a file
4-106
Less than (<)
as standard input redirection
character 6-16
Libraries
precompiling with -slib 4-40,
6-13f
using 6-16
Limits
elements in a set 3-11
elements in enumerated set type
3-11
identifier length 2-2
length of line 8-5
lines in file 8-5
maximum storage for a set 3-12
minimum size of packed record
3-18
minimum storage for a set 3-12
number of dimensions in an
array 3-19
number of parameters 5-1
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number of pathnames with —idir
6-10
subranges of integers in set type
3-11
Lines
end of 4-56
and readln 4-123
and writeln 4-168
Linked list 7-26ff
and dispose 4-46
and nil pointer 4-101
building 4-96
Links
creating 1-2
%list directive 4-40
List
linked 7-26ff
and dispose 4-46
and nil pointer 4-101
building 4-96
Listing file
and %eject directive 4-39
and -exp 6-10
and -1 6-11
and %list and %nolist directives
4-40
cross—-reference 6-17f
Ln function 4-84
example 4-84
Local symbols
and internal routine option 5-9
Local variables 2-12ff
Locating a specific record 4-63
Logarithms
natural
and e 4-60
and In 4-84
Logical and 4-12f
Logical not 4-102
Logical operators
and 4-12f
list 4-2
not 4-102
or 4-108f
Logical or 4-108f
Longword alignment
compiler option 6-5
Loops
decrementing 4-68
example 4-100, 4-164, 4-58,
4-69

exiting prematurely 4-128,
4-163, 4-58, 4-68, 4-99
extensions C-6
for 4-68f
incrementing 4-68
repeat/until 4-128f
skipping current iteration 4-99
summary 4-1
terminating prematurely 4-128,
4-163, 4-58, 4-68
while 4-163f
Lowercase and uppercase characters
and calling C from Pascal 7-20
sensitivity to 2-4
Low-level calls (See Systems
programming routines)
Lshft function 4-85f
Jst suffix
for listing file 6-11

M

M68020 microprocessor 6-8f
M68881 floating~point co—processor
6-8f

Main program (See Program)
Mantissa

of real number 3-6f
-map compiler option 6-11f
Mapping file

and -map option 6-11f
Markers

of streams 8-5
Mathematical functions

list 4-4
Mathematical operators

allowed in constant declarations

2-9

consecutive 2-2, 4-62

list 4-2
Max function 4-87f

as extension C-5
Maximum

finding with max 4-87
Maximums (See Limits)
Membership in a set

determining 4-80
Messages

errors 1-6, 9-1ff
Min function 4-90f

as extension C-5
Minimum

finding with min 4-90
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Minimums (See Limits)

Miscellaneous statements
list 4-5f

Mixing

numeric types in expressions 4-3

Mod operator 4-92f

- -and -iso compiler-option 6-11--

example 4-48, 4-93
Modifying a file

allowing with rewrite 4-134
Modifying a parameter

and in out 5-4
Modifying a record

with replace 8-6f
Modules 7-1ff

differences from programs 7-2

headings 7-2
Modulus division 4-92f

example 4-48, 4-93
-msgs compiler option 6-12
Multiple object files

and binding 6-1

-nalign compiler option 6-5
Natural logarithms

and e 4-60

calculating with In 4-84
-nb compiler option 6-6
-ncomchk compiler option 6-6
-ncond compiler option 6-7

-ndb debugger compiler option 6-9

Nested comments 2-3
Nested include files 4-39
Nested loops
and exit 4-58
example 4-58, 4-69
Nested routines 2-13f
and goto 4-74
and nondefault section names
5-13
New procedure 4-94ff
and dispose 4-45f
example 4-96f
-nexp compiler option 6-10
Next statement 4-99f
and for loops 4-68
and repeat/until loops 4-128
and while loops 4-163
example 4-100
Nil pointer 4-101

and calling dispose 4-46
and new
example 4-97

example 7-26
~niso compiler option 6-10f
-nl compiler option 6-11
-nmap compiler option 6-11f
-nmsgs compiler option 6-12
%nolist directive 4-40
Nondefault section names 5-12f

and accessing externally stored

variables 7-6

and passing data 7-14f

example 5-13
-nopt compiler option 6-12f
Noreturn routine option 5-11
Nosave routine option 5-11
Not operator 4-102
-npeb compiler option 6-13
-nsubchk compiler option 6-14f
-nwarn compiler option 6-15
—-nxrs compiler option 6-15

o)

Object file
and .bin suffix 6-3, 6-6
creating 6-6
executable 6-1 (See also
Executable object file)
Octal
expressing integer in 2-2
0Odd function 4-103
Odd numbers 4-103
On-line sample programs 1-2f
Open procedure 4-105ff
and close 4-30
and reset 4-131
common errors returned 9-3
difference from rewrite 4-106
example 4-122
summary 8-5f
Opening a file 4-105ff, 8-5f
and error status 4-106
and reset 4-131
and rewrite 4-134
example 4-106f, 4-122
methods supported 4-105f
specifying buffer size 4-106
Operators
allowed in constant declarations
2-9
and 4-12f
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O

div 4-47f
mathematical
consecutive 2-2, 4-62
list 4-2
mod 4-92f
not 4-102
or 4-108f
set 4-80
-opt compiler option 6-12f
and debugger preparation 6-9
Optimization techniques 6-12
Optimizations
compiler 6-12f
and discard 4-43
and goto 4-72
levels of 6-12f
preventing with addr 4-10
suppressing 3-28ff
Options

compiler (See Compiler options)

routines (See Routine options)
Or else
extension to if 4-76f
Or operator 4-108f
with not 4-102
Ord function 4-110f
example 4-111
Order of precedence
of operators 4-3
and organizing expressions
4-62
Organization of program
overview 2-5ff
Otherwise clause of case 4-26
example 4-26f
Out of bounds condition
and pred function 4-118
and succ function 4-152
Out parameters 5-4f
Output (See Input/Output)

Output standard output stream 8-3

p

Pack procedure 4-112f
example 4-113
valid index values 4-112
Packed arrays
and deviations from standard
D-1
and pack procedure 4-112
and unpack procedure 4-160

example 4-113, 4-161

Packed records 3-15f

internal representation 3-18

Packed

warning with sets 3-11

Page advance

inserting in a file 4~114

Page procedure 4-114f

example 4-115
summary 8-6

Parameter list

example 5-2f
format 5-1f

Parameters

and C and Pascal 7-20

and cross-language
communication 7-14

and passing characters 7-7
and routine headings 5~1f
arrays
and univ 5-6
definition 5-1
difference between variable and
value 5-3f
in 5-4f
in out 5-4f
out 5-4f
passing direction 5-4f
types of 5-3f
universal 5-5f
cautions 5-7
example 5-6f
value 5-3f
variable 5-3f

Parentheses ()

and extensions to if 4-76f
as section name delimiters 3-26
in enumerated declarations 3-9

using to organize complex
expressions 4-62

Parentheses/asterisks (* *)

as comment delimiters 2-3, 6-6

pas compiler command 6-3
.pas suffix

of Pascal source code 6-3
with -1 option 6-11

Pascal (See DOMAIN Pascal)
Passing arguments
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Passing parameters
specifying direction 5-4f
Pathnames
absolute 6-10
and -1 option 6-11
of file to open 4-105
of Pascal source code 6-3
relative 6-10
-peb compiler option 6-13
PEB (See Performance
Enhancement Board)
Percent sign (%)
as compiler directive indicator
4-32
Performance Enhancement Board
6-8, 6-13
Period (.)
and record field names 4-125
Pointer data types 3-2, 3-24ff
and address registers 5-11
and attribute inheritance 3-31
and dispose 4-45f
and new 4-94f
and passing arguments 7-20
example 7-22ff
and stream markers 8-5
and type transfer functions 4-159
and variable and type attributes
3-31
example 4-116f, 4-96f
extensions to 1-4, C-4
initializing 3-25f
internal representation 3-26
nil 4-101
nil value and dispose 4-46
passing to C 7-26ff
procedure and function types
3-25
restrictions for de-referencing
3-25
standard 3-24
univ_ptr 3-25, 4-117
and addr 4-10
using 4-116f
Precedence
of mathematical operators 4-3
and organizing expressions
4-62
Precompilation of include files 4-40,
6-13f
Precompiled libraries 4-40
Pred function 4-118f

example 4-119
Predecessor of a value
returning 4-118
Predeclared data types
and declaring variables 2-10
Predeclared files
closing 4-30
Predeclared identifiers A-2
Predicate
in compiler directives 4-34ff
definition 4-34
Previously declared routines
and forward 5-8f
Printing
a file
and inserting a formfeed
4-114
a warning message
with %warning 4-38
an error message
with %error 4-38
error messages 9-1f
PROCEDURES$
and symbol map file 6-11

as default code section 2-7, 7-2

overriding this default section
5-12f

Procedures (See also Routines) 2-11

and nondefault section names
5-12
calling 5-2
calling FORTRAN 7-16
differences from functions 2-11
example 4-133, 4-22, 4-64,
5-9
headings 2-11, 5-1
returning from 4-133
Program
action part 2-12
as routine
and nesting 2-13
differences from modules 7-2
Program development
extensions 1-5
steps 6-2
Program heading 2-7
Program organization
extensions 1-4
overview 2-5ff
Programming languages
communication between 7-1ff
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Put procedure 4-120ff
example 4-120ff
summary 8-6

Q

Quotient
calculating using div 4-47f

R
Range
finding whether a value is in
4-81

of a data type
extensions C-6
of integer data types 3-3
of real number data types 3-4
Read and readln 4-123f
example 4-124
extensions C-7
similarities to get 4-70
summary 8-6
Reading a file 4-123, 8-6
and reset 4-131
Real number data types 3-1
and write and writeln 4-170f
declaring 3-4f
extensions C-4
initializing 3-5
internal representation 3-6f
overview 3-4ff
passing to C 7-22
Real numbers
definition 2-2
Records 3-12ff

abbreviating names using with
4-165ff

and dispose 4-45f

and new 4-94f

assigning values to 4-125f

data types supported 3-1

finding a specific one 4-63

fixed 3-13

differences from variant 3-14

using 4-125
fixed-length 8-5
getting the next 4-70
initializing 3-16f
internal representation 3-17f
packed 3-15f
packed record storage 3-18

replacing occurrence of 4-130
shortening names 4-165ff
unpacked 3-15f
using 4-125ff
using to simulate complex 7-13
variable-length 8-5
variant 3-14f
and sizeof 4-147f
using 4-126
Record-structured files 3-24
and replace 4-130
Recursion
and routines 5-14
Redirected standard input 6-16
Redirected standard output 6~16
Registers
and d0_return 5-11
indicating those saved 5-11
saving 6-15
Relative pathnames 6-10
Remainder
of division
and mod 4-92f
Repeat counts
and array initialization 3-21f
Repeat/until 4-128f
and exit 4-58
and next 4-99
contrasting with while 4-129,
4-164
example 4-129, 4-31
summary 4-1
Replace procedure 4-130
example 4-64
summary 8-6f
Replacing a record in a file 4-130
Request for input 8-4
Reserved words A-1
Reset procedure 4-131f
and input/output 8-3f
and using get 4-71
example 4-132, 4-31
Retaining values of routine variables
7-3
Retrieving sample programs
using getpas 1-2f
Return statement 4-133
as extension C-7
example 4-133
Returning
from a routine 4-133
the address of a variable 4-10
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the length of an object 4-147f
the ordinal value of an
expression 4-110

the predecessor of a value 4-118

the size of an object 4-147f
the successor of a value 4-152
—~Rewrite procedure 4-134f
and temporary files 8-5
calling before put 4-121
difference from open 4-106
example 4-135
Right shift 4-137f
Round function 4-136, 4-136
Rounding a number 4-136
and write and writeln 4-171
Routine
as a term 5-1
Routine options
abnormal 5-11
d0_return 5~11
example of forward 5-9
examples 5-8
extensions C-9
extern 5-9

and routines in separate
modules 7-7

format of 5-8
forward 5-8f
internal 5-9

and routines in separate
modules 7-7

noreturn 5-11
nosave 5-11
val_param 5-11
variable 5-10

Routines (See also Functions and
Procedures)

accessing those in separate
modules 7-7ff

example 7-8ff
action part 2-12
and nondefault section names
5-12
and universal parameters 5-5f
arguments 5-1ff
attributes 5-12f
calling 5-2
extensions to 1-5, C-8f
headings 2-11, 5-1
example 5-2
nested 2-13f

and nondefault section names
5-13
options 5-8ff
parameters 5-1ff
recursion 5-14
summary 2-11ff

Rshft function 4-137f

example 4-20

Running a program 6-16

S

Sample programs 1-1ff
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abs_example 4-9
addr_example 4-10
and_example 4-13
append 7-27
arctan_example 4-14
array_example 4-18
arshft_example 4-20
begin_end_example 4-22, 4-53
bit_operators_example 4-24
build_a_linked_list 4-96f
building a linked list 7-26f
calling C from Pascal 7-22ff
calling FORTRAN from Pascal
7-15ff
case_example 4-27
chr_example 4-29
close_example 4-31
config_example 6-7
cos_example 4-41
cosine 4-41
discard_example 4-44
div_example 4-48
division 4-48
eof_example 4-55
eoln_example 4-57
exit_example 4-58
exp_example 4-61
find_and_replace_example 4-64f
firstof_lastof_example 4-67
for_example 4-69
forward_example 5-9
get_example 4-71
global_example 2-13
goto_example 4-74
hypot_c 7-22
hypotenuse 7-15
hypot_sub 7-16
if_example 4-78
in_example 4-80
in_out_example 5-4f




in_range_example 4-82
labeled 2-6
In_example 4-84
local_example 2-13
logarithms 4-61, 4-84
Ishft_example 4-86
math 7-8

math2 7-8
max_example 4-88
min_example 4-91
mixed_types 7-19
mod_example 4-93
modulus division 4-93
nesting_example 2-14
new procedure 4-96f
next_example 4-100
not_example 4-102
odd_example 4-103
on-line 1-2f
open_example 4-106f
ord_example 4-111
or_example 4-109
pack_example 4-113
page_example 4-115
pascal_cl1 7-22
pascal_c2 7-23
pascal_c3 7-25
pascal_c4 7-26f
pascal_fortranl 7-15
pascal_fortran2 7-16
pascal_fortran3 7-18f
pass_char 7-23
passing arrays to C 7-25
passing characters to C 7-23
pred_example 4-119
put_example 4-122
read_example 4-124
recursive_example 5-14
relativityl 7-10
relativity2 7-11
relativity3 7-11
repeat_example 4-129
reset_example 4-132
return_example 4-133
rewrite_example 4-134
round_example 4-136
sample_types 3-2
scope of variables 2-13
set_example 4-144
sine 4-145
sin_example 4-145

single_dim 7-25
sizeof_example 4-148
sqr_example 4-149
sqrt_example 4-150
structure summary 2-6
succ_example 4-153
trunc_example 4-156
type_transfer_functions_example
4-159

universal parameters 5-7
univ_example 5-7
unpack_example 4-161
value_parameter_example 5-3
variable_attribute_example 5-10
var_parameter_example 5-3
while_example 4-164
with_example 4-167
write_example 4-172
xor_example 4-174

Scope of variables 2-12ff

Sections (See also PROCEDURES$
and DATAS)

assigning variables to 3-26f
extensions C-4
nondefault
and routines C-9
as extension C-2
overriding defaults 5-12f
Semicolon (;)
and compiler directives 4-32
and else part of an if 4-76
and use with end 4-52
Set exclusion 4-141
Set operators
examples 4-140ff
list 4-2, 4-140
using 4-140ff
Sets 3-10ff
and subsets 4-142
and supersets 4-143
assigning values to 4-139
data types supported 3-1
equality and inequality 4-142
examples 4-139ff
exclusion 4-141
in operator 4-80
initializing 3-11
internal representation 3-11f
intersection 4-141
union of 4-140
using 4-139ff
Set_sr E-5
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Shell 1-2
continuation character 1-2
Shell prompts
and compiling 6-3
Shift
extensions C-5
using arshft 4-19f
using Ishft 4-85f
using rshft 4-137f
Sign bit
and arshft 4-19
and rshft 4-137
of real number 3-6f
Simple data types 3-1
Sin function 4-145f
Sine function 4-145f
Single data type
internal representation 3-6
overview 3-4
Single—precision real number
internal representation 3-6
Size
defaulting for arrays 3-21
of array elements 3-23
Sizeof function 4-147f
as extension C-7
example 4-148
-slib compiler option 6-13f
and %slibrary directive 4-40
syntax 6-14
%slibrary directive 4-40
and -slib 6-14
Source code
pathname 6-3
Spaces (See Blanks)
Spreading source code across lines
2-5
Sqr function 4-149
example 4-149
Sqrt function 4-150
example 4-150
Square brackets ([])
and nondefault section names
5-12
and set assignment 4-139
in array declarations 3-20
in array initialization 3-20f
in record initialization 3-16
Square root function 4-150
Squaring a number 4-149
Stack adjustments

and noreturn 5-11
Stack area
preserving 5-11
Stack frame 5-11
Standard input
and close 4-30
and testing for end of file 4-54
and testing for end of line 4-56
redirected 6-16
Standard input stream 8-3
Standard output
and close 4-30
redirected 6-16
Standard output stream 8-3

Standard Pascal (See ISO standard
Pascal)

Statements 4-151
and begin 4-21
and end 4-52
and if 4-76
compound 4-151
miscellaneous

list 4-5f

Static attribute 7-3
and Boolean initialization 3-7f
and character initialization 3-8f
and integer initialization 3-3
and pointer initialization 3-26

and real number initialization 3-5

and set initialization 3-11
Status_$t data type

and error messages 9-2
Stopping a program

with return 4-133
Storage

allocating with new 4-94f

deallocating with dispose 4-45f

of array elements 3-22f

in C 7-25
in FORTRAN 7-14

of packed record fields 3-18
Stream marker 8-5

advancing with get 4-70

and end of line 4-56

and finding a record 4-63

positioning with reset 4-131

setting with rewrite 4-134
Streams

default input/output 8-3

markers 8-5
String

as predefined array type 3-20
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example 4-124
Strings 7-22f (See also Character
strings)
and case sensitivity 2-4
definition 2-4
finding length of 4-147
Structural compatibility

and deviations from standard
D-2ff

Structured data types 3-1
Structured statements
and goto 4-72f
-subchk compiler option 6-14f
and extern arrays 7-4f
Subrange data types 3-1, 3-10
and in_range 4-81
internal representation 3-10
Subroutines
calling FORTRAN 7-16
Subscripts
of arrays 4-16f
of C arrays 7-24
Subsets of sets 4-142
Succ function 4-152f
example 4-153
Successor of a value
returning 4-152
Summary of Technical Changes iv
Supersets 4-143
Supervisor mode E-2
Switch
compiler (See Compiler options)
Symbol map file
and -map option 6-11f
Systems programming routines
disable E-3, E-1ff
enable E-3
list 4-7, E-1
set_sr E-3

T

Tag fields

and allocating storage with new

4-95

and records 3-14f

and sizeof 4-147f
TB utility (See Traceback)
Technical changes

summary iv

Terminating a loop 4-128, 4-163,
4-68
with exit 4-58
Terminating a program
and closing files 8-7
with return 4-133
Terminating a routine 4-133
Terminating statements
with end 4-52
Text data type 3-23
Text files 8-5
Tilde (~)
as bit operator 4-23
Traceback utility 6-17
Transfer of control
abnormal 5-11
unconditional 5-11
Trunc function 4-156
example 4-156
Truncating a number 4-156
Truncating strings 7-5
Truth table
for and 4-12
for exclusive or 4-173
for or 4-108
Type attributes (See Attributes
variable and type)
Type checking
suppressing with univ 5-5f
Type declaration part 2-9
Type transfer functions 4-157ff
and manipulating addresses
4-116
and pointers 4-159
as extensions C-8
example 4-159
restrictions 4-157

Typographical conventions (See
Documentation conventions)

U

UASC files
and text files 3-23
restrictions using replace 4-130
Underscore ()
in identifier names 1-4, 2-1
Union of sets 4-140
Universal parameters 5-5f
cautions 5-7
example 5-6f
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Universal pointer type 3-25, 4-117
and addr function 4-10
Univ_ptr (See Universal pointer
type)
Unpack procedure 4-160f
example 4-161
~ valid index values 4-160
Unpacked arrays
and pack procedure 4-112
and unpack procedure 4-160
Unpacked records 3-15f
internal representation 3-17
Unreachable code and noreturn
5-11
Unstructured ASCII (See UASC
files)
Until (See Repeat/until)
Up-arrow ()
and de-referencing a procedure
or function pointer 4-117
in pointer declarations 3-24
Uppercase and lowercase characters
and calling C from Pascal 7-20
sensitivity to 2-4
User interfaces
and DOMAIN/Dialogue 6-19
User mode E-2
User-defined data types
and parameters 5-2
declaring 2-9
declaring variables of 2-10

\'

Val_param routine option 5-11
and passing arguments to C 7-20
Value parameters 5-3f
Var declaration part 2-10
and modules 7-3f
and nondefault sections 3-26f
%var directive 4-36f
and %config 4-37
and -config 6-7
example 6-7
Var parameters 5-3f
Variable attributes (See Attributes
variable and type)
Variable length record files 8-5
Variable parameters 5-3f
Variable routine option 5-10

Variables

accessing those in separate
modules 7-3ff

and nested routines 2-13f
assigning to sections 3-26f
declaring 2-10
declaring in modules 7-3f
declaring with %var 4-36
dynamic
allocating storage for 4-94
deallocating storage for 4-45
global 2-12ff
initializing
extensions C-3
local 2~-12ff
reading values into 4-123
retaining values with static 7-3
scope of 2-12ff
writing values into 4-168
Variant records 3-14f
and dispose 4-45f
and new 4-94f
and sizeof 4-147f
assigning values to 4-126
VEMT input/output method
overview 8-2
Virtual addresses
manipulating with pointers 4-116
Volatile attribute 3-27f
and attribute inheritance 3-30f

w

—warn compiler option 6-15
%warning directive 4-38
Warning messages
compiler option 6-15
eliminating with discard 4-43
printing 9-1f
with %warning 4-38
While 4-163f
and exit 4-58
and next 4-99
contrasting with repeat/until
4-129, 4-164
example 4-164, 4-97
summary 4-1
Widths
of fields
for write and writeln 4-169ff
With statement 4-165ff
example 4-166f
extensions 4-166f, C-7f
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Witticism

attempted 9-4
Word boundaries

and packed records 3-18
Words

and internal representation of
sets 3-11f

Working directory
and compiler output 6-3
and -idir 6-10

Write and writeln 4-168ff
and Boolean data type 4-171f
and character data type 4-169f
and closing a file 4-30

and enumerated data types
4-171f

and integers 4-170
and put 4-121
and real numbers 4-170f
examples 4-133, 4-169ff, 4-172
extensions C-8
summary 8-6

Writing to a file 4-134, 4-168, 8-6
with put 4-120f

X

Xor function 4-173f
example 4-174
—xrs compiler option 6-15
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Reader’s Response

Please take a few minutes to send us the information we need to revise and improve our manuals from
your point of view.

Document Title: DOMAIN Pascal Language Reference
Order No.: 000792 Revision: 04 Date of Publication: January, 1987

What type of user are you?
System programmer; language
Applications programmer; language

System maintenance person ___ Manager/Professional
___ System Administrator . ____ Technical Professional
Student Programmer __ Novice
___ Other

How often do you use the DOMAIN system?

What parts of the manual are especially useful for the job you are doing?

What additional information would you like the manual to include?

Please list any errors, omissions, or problem areas in the manual. (Identify errors by page, section, figure,
or table number wherever possible. Specify additional index entries.)

Your Name ' Date

Organization

Street Address

City State Zip

No postage necessary if mailed in the U.S.
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