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K.3.6 Run-Time Exception Handling

The run-time system expects the operating environment (your operating system or
the device driver system) to provide the address of the exception handling procedure.
The run-time system calls this exception handler using this address.

To provide this address, you can implement two primitives in your logical record
system: TQSETERH to establish the current exception handler, and TQGETERH
to provide the address of the current exception handler to the run-time system.

The following is a sample PL/M-86 procedure heading for the TQSETERH
primitive:

TQSETERH: PROCEDURE (PROC_ADDR) PUBLIC;
DECLARE PROC_ADDR POINTER;

END TASETERH;

The TQSETERH primitive must allocate a storage area to store the address of the
current exception handler. The TQGETERH primitive must return a POINTER in
the location specified by the run-time system so that the run-time system can call the
current exception handler. The following is a sample PL/M-86 procedure heading
for the TQGETERH primitive:

TGGETERH: PROCEDURE (PROC_ADDR_PTR) PUBLIC;
DECLARE PROC_ADDR_PTR POINTER;
DECLARE PROC_ADDR BASED PROC_ADDR_PTR POINTER;

END TAQGETERH;

The following exception condition is in operating environment exception returned by
the default logical record system or your system to the run-time system:

Exception Code Meaning

1501H Command line preconnection facility has detected an invalid
preconnection syntax.

The run-time system expects to receive the following status codes from some of the
primitives and drivers in the default logical record system or your system:

Status Code Meaning

15FFH A read was attempted but the “file pointer”” pointed to the
end of the file.

15FEH A read was attempted past the end of a record.

The exception code range 1520H to 15FFH is reserved for exceptions you can define
for your logical record system.
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K.3.7 Linking Conventions

To link your own set of logical record system primitives with the required library
modules and Pascal-86 modules, specify on the linker’s command line your logical
record system module after specifying the other modules, so that references to the
logical record system primitives that are in the run-time system libraries will be
satisfied.

In addition, you must link in the null library RTNULL.LIB to resolve run-time system
references to the default primitives you are not using. If, however, you are using some
of the default primitives found in the default libraries PS6RN2.LIB and/or
P86RN3.LIB, and you link in these default libraries, then you do not need
RTNULL.LIB.

If you are using the default libraries PRB6RN2.LIB and P86RN3.LIB (the default
logical record system), yet you wish to supply some device driver primitives to override
the default primitives, then link in your device driver primitives (and your version of
the TQDEVICE primitive described in K.3.2) before linking in the default libraries
P86RN2.LIB and P86RN3.LIB.

For more examples of linking modules and for more information about the linking
and locating process, see Chapter 12 or your specific operating-system appendix.

K.3.8 Interfacing to the Default Logical Record System

To use Intel’s logical record system (the libraries PS6RN2.LIB and P86RN3.LIB)
with your own operating system (other than an Intel operating system), you have to
provide primitives with the same names as the following primitives, and link your set
of primitives in place of the LARGE.LIB library used for the Series I1I. The names
are:

DQSALLOCATE

DQSFREE

DQSGETS$SIZE
DQSTRAPSEXCEPTION
DQ$SGET$EXCEPTIONSHANDLER
DQSEXIT

DQS$SDELETE

DQSATTACH

DQSOPEN

DQS$SCREATE

DQSCLOSE

DQ$DETACH

DQSREAD

DQSWRITE

DQSSPECIAL

DQSSEEK

DQSTRUNCATE
DQSGET$CONNECTIONSSTATUS
DQSGETSARGUMENT
DQSFILESINFO

For details on the Intel versions of these primitives, see the Intellec Series 111 Micro-
computer Development System Programmer’s Reference Manual, Order Number
121618.

K-22



APPENDIX L
COMPILER INVOCATION AND ADDITIONAL
INFORMATION FOR SERIES lll USERS

This appendix contains information that is specific to the Intellec Series III Micro-
computer Development System. It covers the following areas:

+  Compiler invocation and file usage

» Sample link, locate, and execute operations

» Examples of compiler control invocation lines
» Interrupt handling on the Series I11

* Related publications

L.1 Compiler Operation

The Pascal-86 compiler is a program that translates your Pascal instructions into
object code modules that can be linked and located for execution.

You create a Pascal program by typing instructions into a file using the CREDIT
text editor, and submitting the file to the Pascal-86 compiler. The file you submit is
called a source file, and the file containing the compiled program is called an object
file. (The content of the object file is also known as object code.) In Pascal-86 you
can compile parts of a program, and each separate compilation is known as an object
module.

The following discussions assume that you have a Series III system up and running,
and that you have a suitable copy of the Pascal-86 compiler. Chapter 1 of this manual
leads you through a complete program development sequence using a sample Pascal
program supplied with the compiler. Details on the operating system environment are
provided in the Intellec Series III Microcomputer Development System Console
Operating Instructions, Order Number 121609.

L.1.1 Invoking the Compiler

You invoke the Pascal-86 compiler by using the RUN command. The RUN command
is used to load and execute any program specifically in the 8086 environment for the
Series I1I system. The following is a sample compiler invocation:

gRUN PASC86 PROG1.SRC XREF<cr>»

The name PASCS86 is the name of the compiler as supplied, without the extension
(i.e., the full name is PASC86.86, but you don’t supply the .86 extension in the
invocation line). PROG1.SRC is the name of the source file that contains the Pascal
instructions. XREF is a primary control which tells the compiler to generate a cross-
reference listing of source program identifiers (XREF is described in 10.3.23). The
XREF control, like all other compiler controls, is optional for the invocation line.

The above example assumes that the compiler and the source program PROG1.SRC
reside on drive 0 (:FO0:). If PROG1.SRC is on drive 1, the invocation line is:

JRUN PASC86 :F1:PROG!T.SRC XREF<cr>»
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The invocation line takes this general form:

RUN [:Fa:lpasc8e [:Fdlsource|[controls]

where

RUN is the name of the command to execute the compiler.

‘Fa: specifies which drive PASC86.86 and/or source resides on,
if not on drive 0. The source file does not have to be on the
same drive as the compiler.

PASC86 is the name you use for the compiler PASC86.86.

source is the name of the source file containing the Pascal program.

controls are optional primary or general compiler controls described
in Chapter 10. You can have many controls in the invocation
line with a space between each control, and you can extend
the invocation line by using the ampersand (&) as a contin-
uation character to replace a space.

«cr> stands for use of the RETURN key on the keyboard.

The following are some examples:

MRUN :F1:PASC86 :F1:MYPROG PRINTC:LP:) TITLECYTEST 247)<¢cr>

In this example, both PASC86.86 and MYPROG are on drive 1. PRINT and TITLE
are compiler controls.

MRUN PASC86 :F1:KLUDGE.SRC NOPRINT<Ccr»

In this example, PASC86.86 is on drive 0, but KLUDGE.SRC, the source program,
is on drive 1. NOPRINT is a compiler control that prevents all printed output (except
error messages) usually generated by the compiler.

NOTE

The RUN command assigns the extension 86 to any filename you specify
without an extension. You must specify the filename’s extension if it is not
86. If you specify a filename that has no extension, specify a period (.) after
the name in the RUN invocation line. For example, if you rename PASC86.86
to COMPIL, include a period after the name COMPIL (i.e., COMPIL.)
when you invoke it using RUN. If you choose a new name with a new exten-
sion, specify both the new name and the new extension on the RUN invoca-
tion line.

L.1.2 Files Used by the Compiler

Input Files

You supply the Pascal source program name for source in the invocation line (see
the previous section). You can also include other source files by using the INCLUDE
control, as described in 10.3. These files must be standard ISIS-II disk files contain-
ing the text of Pascal instructions.
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Output Files

By default, the compiler produces two output files, unless you use specific controls to
suppress or redirect them: the /isting file and the object file. Also by default, error
messages appear at your console and in the listing file.

The listing file (sometimes called the PRINT file) contains a listing of the source
program, plus any other printed output generated by the compiler as specified by the
listing selection controls described in Chapter 10. The object file (sometimes called
the object code file or object module) contains the actual code in object module format,
which can eventually be executed (after you use the linking and locating facilities
described in Chapter 13). These files are described in more detail in Chapter 12.

The listing file and the object file have the same name as the source file, except that
the listing file has the extension LST, and the object file has the extension OBJ. The
files are created if they do not exist, or overwritten if they do exist, and they appear
on the same drive as the source file. You can optionally change the names and/or
drives for the listing and object files by using the PRINT and OBJECT controls,
respectively (described in 10.3).

For example, if you invoke the compiler using the line:

MRUN PASC86 :F1:MYPROG<cr>

the compiler creates (or overwrites) the file MYPROG.LST on drive 1 to contain the
listing, and the file MYPROG.OBJ on drive 1 to contain the object module.

You can optionally direct certain sections of printed output to files other than the
default listing file described above. In addition to using the PRINT control to specify
another file as the listing file, you can specify a different file to receive error messages
by using the ERRORPRINT control. Section 10.3 gives details on the use of these
controls.

Work Files

The compiler creates and uses work files during its operation, and deletes them at
the completion of compilation. These files are designated :WORK: files and they
cannot conflict with your files.

The Series 111 operating system provides a mechanism to select the drive where work
files can be temporarily stored. The default drive is drive 1 (:F1:), but you can select
another drive using the RUN WORK command, as in this example:

BRUN WORK ::FO0:<¢cr>

This example selects drive O as the drive to hold work files.

L.1.3 Compiler Messages

When you invoke the compiler, it displays the sign-on message:

Series-II]l Pascal-86, Vxy
Copyright 1981, 1983, 1984 Intel Corporation

Compiler Invocation and Additional Information for Series III Users
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where
X is the version number of the compiler.
y is the change number within the version.

As the compilation proceeds through its phases, the compiler displays messages that
trace the compilation. As each phase starts, the name of the phase is displayed; when
the phase terminates, the numeric parameter (if any) and comma are added. The
name of the phase is prefixed by NO if the phase was not executed. The name of
each phase (except for PARSE and ANALYZE) is the same as the control name
that defines the phase.

These messages take the form:
PARSECn), ANALYZECn), [NO]XREF, [NOJOBJECT

where

n is the number of errors detected during execution of that
particular phase.

The output files controlled by the PRINT and ERRORPRINT controls may be
directed to the console (:CO:), in which case the compilation trace messages are
interrupted with END clauses to show when a phase ends.

When a compilation is finished, the compiler terminates with the message:

Compilation of module verdict, n Errors[s] Detected.
End of Pascal-86 Compilation.

where
module is the name of the source module,
verdict is either ABORTED or COMPLETED, and
n is the total number of errors detected during the compilation.

L.2 Linking, Locating, and Executing on the Series Il
L.2.1 Sample Link Operations

The following link operation takes two object modules, MYMOD1.0OBJ and
MYMOD2.0BJ, links them together, then links in the Pascal run-time libraries to
form the output module MYPROG.86. To extend the LINK86 command to the next
line without transmitting the command, type the ampersand (&) character before
the RETURN key, and continue typing the command on the next line (do not type
the ampersand character between letters of a file name). The continued line will start
with two asterisks (**):

MRUN LINK86 MYMOD1.0BJ, MYMOD2.0BJ, P86RNO.LIB, &<cr>
MMPS6RNT.LIB, P86RN2.LIB, P8GRN3.LIB, 87NULL.LIB, &<cr>
WM ARGE.LIB TO MYPROG.86 BIND «<cr>»

The linker first reads MYMOD1.0BJ and MYMOD2.0BJ for external references
and resolves those references between them. Then, the linker attempts to resolve any
more external references in the modules by looking at the public symbols in the
libraries P86RNO.LIB, P86RN1.LIB, P86RN2.LIB, P86RN3.LIB, 87NULL.LIB,
and LARGE.LIB. Use of 87ZNULL.LIB implies that the modules do not perform real
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arithmetic. The final output module is MYPROG.86, which can then be loaded and
executed on the Series II1.

If the modules MYMOD1.0BJ and MYMOD2.0BJ do perform real arithmetic, then
they must be linked with either the 8087 Numeric Data Processor or the 8087
Emulator. If you are using the emulator, the LINK86 command would be:

MqRUN LINK8G6 MYMOD?1.0BJ, MYMOD2.0BJ, P86RNO.LIB, &<cr>
WP 8C6RN1.LIB, P86RN2.LIB, P86RN3.LIB, CEL87.LIB, &<cr>

MM c087, E8087.L1B, LARGE.LIB TO MYPROG.86 BIND <cro>»

The inclusion of CEL87.LIB, E8087, and E8087.LIB provides support for real arith-
metic using the software emulator. This link sequence fully supports all of the features
of Pascal-86.

L.2.2 Sample Locate Operations

The following is a sample locate operation using the default settings for controls:

JRUN LOC86 SAMPL1T.LNK<cr>

This sample locate operation binds the logical segments of SAMPLI.LNK to addresses
beginning at 00200H (H is for hexadecimal), the default. The output module is called
SAMPLI1 (the root name of the input module without the LNK extension). Unless
you specify a TO clause, the output module (the absolutely located program) will
always have the same root name as the input module.

The following is a sample locate operation using the ORDER and ADDRESSES
controls:

MRUN LOC86 SAMPL2.LNK &<cr»
MMORDER(CCLASSES(CODE ,STACK,DATA)) &<cro>
WA DDRESSES(CLASSESCCODEC20000H) ,STACKC(C4FO0O0O0HI))<cr>

In the invocation line, you can use the ampersand character (&) to continue a long
line without executing it.

This sample locate operation collected together the logical segments by class names
in the order specified in the ORDER control. The locater then assigned addresses as
specified in the ADDRESSES control to the logical segments collected into the CODE
and STACK classes. The DATA class received its address assignment from the default
algorithm.

L.2.3 Executing Programs

The output module from the locater can be loaded and executed in the 8086 environ-
ment by using the Series III RUN command. Position-independent (PIC) and
loadtime locatable (LTL) modules produced by LINK86 with the BIND option can
also be loaded and executed by the RUN command. These modules could also be
used as input to the DEBUG-86 debugger or a similar debugging tool.

To run correctly, a program must be complete, i.e., it must contain all modules neces-
sary to run. For example, in order to run in the Series III 8086 environment with
run-time support, a program must contain modules from the run-time support librar-
ies described in 12.2.2. To run in a foreign environment, you must supply your own
run-time support and follow the guidelines in Appendix K.
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To run a complete program in the Series III 8086 environment, simply use the RUN
command. In the example below, both the RUN program and the SAMPLI program
are on drive 0. To refer to any program on a different drive, specify the drive number
d in the format :Fd:.

MRUN SAMPL1.<cr>

Note that in the example, SAMPLI1 appears with a period at the end. This period
tells the RUN command not to look for an .86 extension. If the program were named
“SAMPL1.86", you would not put a period at the end:

MRUN SAMPL1<cr)>

If your program’s name has an extension other than .86, you must specify the exten-
sion with the name. If its name has an .86 extension, you need not specify it. If its
name has no extension, you must specify the final period.

NOTE

If you use the BIND option with LINK86 on a module that is ready to be
processed by the RUN loader, and you do not specify its name in a TO
clause, the linker will use the root name (and device) of the first file specified
as input, but will not append the LNK extension.

L.3 Series llI-Specific Compiler Controls

This appendix includes a fold-out page for system-specific examples of most of the
Pascal-86 compiler controls. This page is designed to be opened out and used in
conjunction with the corresponding text in 10.3.

L.4 Interrupt Handling on the Series lll

The Intellec Series III maps the seven Multibus interrupt lines (INTO through INT7)
onto interrupt vector entries numbered 56 through 63; therefore, your application
may not use these for software interrupts. Interrupt vector entries available for user
software include 64 through 183. Refer to the Intellec Series III Microcomputer
Development System Programmer’s Reference Manual, Order Number 121618 for
details.

8087 Support

You may incorporate an 8087 Numeric Data Processor in your Series III by install-
ing the iSBC 337 Multimodule Numeric Data Processor. Refer to the iSBC 337
Multimodule Numeric Data Processor Hardware Reference Manual for more infor-
mation.

NOTE

The Series IT1I Operating System is designed for use by a single operator and
supports neither reentrancy nor multitasking.



Pascal-86 User’s Guide Compiler Invocation and Additional Information for Series III Users

L.5 Related Publications

Below is a list of other Intel publications you are likely to need in order to use
Pascal-86. Most of them describe related Intel products. The manual order number
for each publication is given immediately following the title.

e Pascal-86 Pocket Reference, 121541
A companion to this manual, providing summary information for quick reference.
» A Guide to the Intellec Series 111 Microcomputer Development System, 121632

A guide to the use of the Series III and associated tools as a total development
solution for your iAPX 86 and iAPX 88 microcomputer applications. This tutorial
manual takes you through hands-on sessions with the Series III operating system,
the CREDIT text editor, the Pascal-86 compiler, the iAPX 86, 88 Family Utili-
ties, the DEBUG-86 applications debugger, and the ICE-86A In-Circuit
Emulator.

o Intellec Series 111 Microcomputer Development System Product Overview,
121575

A summary description of the set of manuals that describe the Intellec Series 111
development system and its supporting hardware and software. This brief manual
includes a description of each manual related to the Series I11, plus a glossary of
terms used in the manuals.

o Intellec Series 111 Microcomputer Development System Console Operating
Instructions, 121609
» Intellec Series III Microcomputer Development System Pocket Reference, 121610

Instructions for using the console features of the Series III, including the
DEBUG-86 applications debugger. The Console Operating Instructions provides
complete instructions, and the Pocket Reference gives a summary of this
information.

o Intellec Series III Microcomputer Development System Programmer’s Refer-
ence Manual, 121618

Instructions for calling system routines from user programs for both micro-
processor environments, MCS-80/85 and iAPX 86, in the Series I11.

o ISIS-II CREDIT CRT-Based Text Editor User's Guide, 9800902
o CREDIT CRT-Based Text Editor Pocket Reference, 9800903

Instructions for using CREDIT, the CRT-based text editor supplied with the
Series III. The User's Guide provides complete operating instructions, and the
Pocket Reference summarizes this information for quick reference.

s [APX 86,88 Family Utilities User's Guide, 121616
e [APX 86,88 Family Utilities Pocket Reference, 121669

Instructions for using the 8086-based utility programs LINK86, LIB86, LOCS6,
CREF86, and OH86 in 8086-based development environments to prepare
compiled or assembled programs for execution. The User’s Guide provides
complete operating instructions, and the Pocker Reference summarizes this
information for quick reference.

o ASMB86 Language Reference Manual, 121703
o ASM86 Macro Assembler Operating Instructions, 121628
o ASMS86 Macro Assembler Pocket Reference, 121674

Instructions for using ASM86 in 8086-based development environments. The
Language Reference Manual gives a complete description of the assembly
language; the Operating Instructions gives complete instructions for operating
the assembler; and the Pocket Reference provides summary information for quick
reference. You need these publications if you are coding some of your routines
in assembly language.
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PL/M-86 User’s Guide, 121636
PL/M-86 Pocket Reference, 121662
Fortran-86 User’s Guide, 121570
Fortran-86 Pocket Reference, 121571

Instructions for using the PL/M-86 and Fortran-86 languages and compilers in
iAPX 86-based development environments. The User’s Guide gives a complete
description of the language and compiler (or translator), and the Pocket Refer-
ence provides summary information for quick reference. You need these publi-
cations if you are coding some of your programs in PL/M-86 or Fortran-86.

e PSCOPE High-Level Program Debugger User’s Guide, 121790

Instructions for using PSCOPE, the symbolic debugger for high-level language
programs. The User’s Guide provides complete operating instructions.

ICE-86 A In-Circuit Emulator Operating Instructions for ISIS-II Users, 9800714
ICE-86A Pocket Reference, 9800838

ICE-88 In-Circuit Emulator Operating Instructions for ISIS-I1I Users, 9800949
ICE-88 Pocket Reference, 9800950

Instructions for using the ICE-86A and ICE-88 In-Circuit Emulators for
hardware and software development. The Operating Instructions manuals give
complete user descriptions of the In-Circuit Emulators, and the Pocket Refer-
ence guides provide summary information for quick reference. You need the
corresponding publications if you are using the ICE-86A or ICE-88 emulator.

e TheiAPX 86,88 User's Manual, 210201-001

This manual contains general reference information, application notes, and data
sheets describing the 8086, 8087, 8088, and 8089 microprocessors and their use.
Extensive discussions of hardware and development software (including PL /M-
86, assembly language, LINK86, and LOC86), plus numerous examples of system
designs and programs, are included.

e 8087 Support Library Reference Manual, 121725

This manual contains specific information on the 8087 support libraries that are
available. It includes full descriptions of the DCON87.LIB, CEL87.LIB, and
EH87.LIB, as well as a discussion of the IEEE math standard.

e Run-Time Support Manual for iAPX 86,88 Applications, 121776

This manual describes in detail the run-time interface needed to run programs
on the 1APX 86,88 family of microprocessors. It includes a description of the
run-time libraries required by high-level language compilers, the concepts behind
Intel’s various operating system environments, the specifications for Intel’s
Universal Development Interface (UDI), and the definition of the Logical Record
Interface (LRI).
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Comments

Causes subsequent code to implement checking in
PROG1.SRC

Lists the approximate assembly code for the object
code and appends the listing to the source listing in
drive 1

Generates debug records in the object module
PROG.OBJ compiled from the source file PROG.SRC

Sends error messages to the file specified in the
pathname argument SAMPLE.ERR on drive 1

Causes extension warnings to occur for any Intel
extension to standard Pascal in the file PROG.SRC

Specifies procedures INTERRUPTA and INTER-
RUPTB as interrupt procedures, but does not gener-
ate the interrupt vector for the entry points

Prevents the listing of source lines in the object file
SOURCE.OBJ until a LIST control is encountered

Prevents the creation of an object module from
PROG3.SRC

Sends printed output to the file LIST2 on drive 1

Causes the subtitle ‘MODULE ONE’ to appear on
every page until another subtitle control (if any)
appears in PROG1.SRC

Causes the title ‘EUCLIDS GCD PROGRAM’ to
appear on every page

Directs the compiler not to include type records in
the file TEMP.OBJ on drive 1

Produces a cross-reference listing of all identifiers in
the file SOURCE.SRC and appends the listing to the
default listing file SOURCE.LST on drive 1

Control

CHECK/NOCHECK

CODE/NOCODE

DEBUG/NODEBUG

ERRORPRINT /NOERRORPRINT

EXTENSIONS/NOEXTENSIONS

INTERRUPT

LIST/NOLIST

OBJECT/NOOBJECT

PRINT/NOPRINT

SUBTITLE

TITLE

TYPE/NOTYPE

XREF/NOXREF

Compiler Invocation and Additional Information for Series III Users

Examples

MRUN PAS286 PROG?1.SRC CHECK <cr>»
MRUN PAS286 :f1:SO0URCE.SRC CODE «<cr>

RRUN PAS286 PROG.SRC DB «<cro

aRUN PAS286 SAMPLE.SRC <cr>

EPC:F1:5SAMPLE.ERR)

w@RUN PAS286 PROG.SRC NOET «<cr»

QRUN PAS286 PROG1.SRC

ITCINTERRUPTA INTERRUPTB)I«<cr»

RRUN PAS286 :F1:SOURCE.SRC NOLIST <cr>
wRUN PAS286 PROG3.SRC NOOJ«<ccr»

MRUN PAS286 :F1:SOURCE.SRC PRINTC:F1:LIST2)<cr>

gRUN PAS286 PROG1.SRC SUBTITLEC'MODULE ONE')<ccrv

jRUN PAS286 EUCLID.SRC TTC*EUCLIDS GCD PROGRAM’) «<cr>

gRUN PAS286 :F1:TEMP.,SRC NOTY <cr>

MRUN PAS286 :F1:SOURCE.SRC XREF «<cr>

L-9/L-10



APPENDIX M
COMPILER INVOCATION AND ADDITIONAL
INFORMATION FOR iRMX™ 86 USERS

This appendix contains information that is specific to the iRMX 86 Operating System.
It covers the following areas:

e System requirements

e  Compiler invocation and file usage

= Examples of compiler control invocation lines

« Examples of system-dependent floating-point library linkage
¢ Calling iRMX 86 primitives

e Related publications

M.1 Compiler Operation

The Pascal-86 compiler is a program that translates your Pascal instructions into
object code modules that can be linked and located for execution.

You create a Pascal program by typing instructions into a file using a text editor
(such as EDIT) and submitting the file to the Pascal-86 compiler. The file you submit
is called a source file and the file containing the compiled program is called an object
file. (The content of the object file is also known as object code.) In Pascal-86 you
can compile parts of a program; each separate compilation is known as an object
module.

The following discussions assume that you have a suitable copy of the Pascal-86
compiler and an iRMX 86 application system on which the compiler can run. To run
the compiler on an iRMX 86 based system, you must have the following hardware
and software:

e The iRMX 86 Universal Development System Interface (and other iRMX 86
layers necessary to support the Universal Development System Interface).

* At least one mass storage device. The installation of the compiler always requires
a single or double density diskette drive, since the product is delivered in diskette
form.

e Enough memory to run the compiler (above and beyond that required for the
Operating System). The memory requirement varies for different releases of the
compiler, but the code, static data, and dynamic memory requirment is around
150K.

Chapter 1 of this manual leads you through a complete program development sequence
using a sample Pascal program. Details of the Operating System environment are
provided in the iRMX 86 Release 5 Operator’s Manual.

M.1.1 Invoking the Compiler

The compiler is supplied on an iRMX 86 format diskette. It may be desirable to copy
the compiler to another disk or to one of the directories that the Operating System
automatically searches when commands are entered. The compiler consists of a single
file: PASCS6.
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You can invoke the Pascal-86 Compiler from the system console using the standard
command format described in the iRMX 86 Release 5 Operator’'s Manual. You can
specify continuation lines by using the ampersand (&) as a continuation character.
The ampersand can appear any place there is a space or other delimiter.

The invocation command has the general form:

-[directory ]JPAS (86 sourcepath [controls]<c r»

where

directory is that portion of the pathname that identifies the device and
directories which contain the file PASC86. If you omit the
directory portion of the pathname, the Operating System
automatically searches several directories for the file
PASCB86. The directories searched and the order of the search
are iRMX 86 configuration parameters.

sourcepath is the pathname of the file containing Pascal-86 source code.
Refer to the iRMX 86 Release 5 Operator's Manual for more
information about pathnames.

controls is the optional primary or general compiler controls described
in Chapter 10. You can specify many controls in an invoca-
tion line if you separate them with spaces (the ampersand
(&) creates a continuation line and also separates controls).

<cr) indicates a carriage return.
The following are some examples:
-:FD0:PASC86 :WDO:DIR1/MYPROBG.SRC PRINTC:LP:) TITLEC*TEST 24')<cr>

In this example, the compiler resides on device :FDO:. The compiler is directed to
compile the source module :WDO:DIR1/MYPROG.SRC, send the output listing to
:LP:, and place “TEST 24” in the header on each page of the listing.

-PASC86 :F1:PROG1.SOURCE NOPRINT<¢cr>

In this example, the compiler resides in a directory that the Operating System
automatically searches; thus, it does not require a device or directory name. The
compiler is directed to compile the source module :F1:PROGL1.SOURCE. This file
resides on the device with the logical name :F1: and has the name PROG.SOURCE.
NOPRINT is a compiler control that suppresses all printed output (except error
messages) usually generated by the compiler.

M.1.2 Files Used by the Compiler

Input Files

You supply the Pascal source program name for sourcepath in the invocation line
(see the previous section). You can also include other source files by using the
INCLUDE control, as described in section 10.3 of this manual. These files must be
standard iRMX 86 named files containing the text of Pascal instructions.
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Output Files

By default, the compiler produces two output files (unless you use specific controls to
suppress or redirect them): the listing file and the object file. Also by default, error
messages appear at your console and in the listing file.

The listing file (called the PRINT file) contains a listing of the source program, plus
any other printed output generated by the compiler as specified by the listing selec-
tion controls described in Chapter 10. The object file (sometimes called the object
code file or object module) contains the actual code in object module format, which
can eventually be executed (after you use the linking and locatiing facilities in
Chapter 12). These files are described in more detail in Chapter 11.

The listing file and the object file have the same name as the source file, except that
the last pathname component of the listing file has the extension LST and the last
pathname component of the object file has the extension OBJ. The compiler creates
the files if they do not exist and overwrites them if they do exist. You can optionally
change the pathnames for the listing and object files by using the PRINT and
OBIJECT controls, respectively (described in section 10.3).

For example, if you invoke the compiler using the command line:
-PASC86 :PROG:MYPROG.SRC«¢cr»>

the compiler creates (or overwrites) the file MYPROG.LST in directory :PROG: to
contain the listing, and it creates (or overwrites) the file MYPROG.OBJ in directory
:PROG: to contain the object modules.

You can optionally direct certain sections of printed output to files other than the
default listing file described previously. In addition to using the PRINT control to
specify another file as the listing file, you can specify a different file to receive error
messages by using the ERRORPRINT control. Section 10.3 gives details on the use
of these controls.

Work Files

The compiler creates and uses work files during its operation which are deleted at
the completion of the compilation. All of these files are created in the directory with
logical name :WORK:. You should not place your own files in this directory if their
names conflict with the compiler’s work files. You can set the location of the :WORK:
directory during system configuration.

M.1.3 Compiler Messages

When you invoke the compiler, it displays the sign-on message:

iRMX 86 Pascal-86, Vxy
Copyright 1981, 1983, 1984 Intel Corporation

where
X is the version number of the compiler and
y is the change number within the version.

As the compilation proceeds through its phases, the compiler displays messages that
trace the compilation. As each phase starts, the name of the phase is displayed; when
the phase terminates, the numeric parameter (if any) and commas are added. The
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name of the phase is prefixed by NO if the phase was not executed. The name of
each phase (except for PARSE and ANALYZE) is the same as the control name
that defines the phase.

These messages take the form:
PARSEC(n), ANALYZECn), [NO]XREF, [NO]JOBJECT

where

n is the numer of errors detected during execution of that
particular phase.

The output files controlled by the PRINT and ERRORPRINT controls may be
directed to the console (:CO:), in which case the cempilation trace messages are
interrupted with END clauses to show when a phase ends.

When a compilation is finished, the compiler terminates with the message:

Compilation of moduleverdict, n Errors[s] Detected.
End of Pascal-86 Compilation.

where
module is the name of the source modulp,
verdict is either ABORTED or COMPLETED, and
n is the total number of errors detected during compilation.

M.2 Linking, Locating, and Executing on the iRMX™ 86
System

This section shows some examples of linking, locating, and executing Pascal-86
programs in an iRMX 86 environment. When reading this section, keep in mind the
following information:

e In order to run a Pascal-86 program in an iRMX 86 environment, you must link
it to the iRMX 86 universal development interface (UDI) library called
LARGE.LIB.

e The 8087 emulator is not supported for use in an iRMX 86 environment. If you
plan to use real arithmetic, you must include the 8087 Numeric Processor Exten-
sion in your system and you must link your programs to the libraries 8087.LIB
and EH87.LIB.

M.2.1 Sample Link Operations

The following link operation takes two object modules, MYMODI1.0OBJ and
MYMOD2.0BJ, links them together, and then links in the Pascal run-time libraries
to form the output modules MYPROG. To extend the LINK86 command to the next
line without transmitting the command, type the ampersand (&) character before
the carriage return, and continue typing the command on the next line (do not type
the ampersand character between characters of a pathname). The continued line will
start with two asterisks (**):

-LINK86 MYMOD1.0BJ, MYMOD2.0BJ, P86RNO.LIB, &<cr>
**P86RN1.LIB, P86RN2.LIB, P86RN3.LIB, 87NULL.LIB, &<cr>
**LARGE.LIB TO MYPROG BIND MEMPOOLC+4000H) &<cr>
**SEGSIZECSTACK(+400H))

M4
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The linker first reads MYMOD1.0OBJ and MYMOD2.0OBJ for external references
and resolves those references between them. Then, the linker attempts to resolve any
more external references in the modules by looking at the public symbols in the
libraries PBORNO.LIB, PB6RNI1.LIB, P86RN2.LIB, P86RN3.LIB, 87NULL.LIB
and LARGE.LIB. Use of 87NULL.LIB implies that the modules do not perform real
arithmetic. The final output module is MYPROG, which can then be loaded and
executed on an iRMX 86 system.

If the modules MYMOD1.0BJ and MYMOD2.0OBJ perform real arithmetic, you
must link them with the 8087 Numeric Processor Extension library (8087.LIB), the
library that implements IEEE standarized math features (EH87.LIB), and the library
that implements the real built-in functions (CEL867.LIB). This LINK86 command
18:

-LINK86 MYMOD1.0BJ, MYMOD2.0BJ, POBG6RNO.LIB, &<cr>
**P86RN1.LIB, P8B86RN2.LIB, P86RN3.LIB, CEL87.LIB, &<cr>
**8087.LIB, LARGE.LIB TO MYPROG BIND MEMPOOL(C+4000H) &<cr>
**SEGSIZE(CSTACKC(+400H))

M.2.2 Sample Locate Operations

The following is a sample locate operation using the ORDER and ADDRESSES
controls:

-L0C86 SAMPLE2.LNK &<cr>
**0RDERCCLASSES(CODE, STACK, DATA)) &<ccr>
**ADDRESSESC(CLASSESCCODEC2000H), STACK(4FO0O0H)))<¢cr>

In the invocation link, you can use the ampersand character (&) to continue a long
line without executing it.

This sample locate operation collects together the logical segments by class names in
the order specified in the ORDER control. The locator then assigns addresses as
specified in the ADDRESSES control to the logical segments collected into the CODE
and STACK classes. The DATA class receives its address assignment from the default
algorithm.

If you are locating your program for eventual execution in an iRMX 86 environment,
ensure that the addresses you assign to the program do not conflict with the memory
reserved for the operating system and your application tasks. Also, ensure that you
do not assign your program to memory locations that the Operating System normally
assigns as dynamic memory. If you assign absolute addresses to your program, you
must reserve those memory locations during iRMX 86 configuration.

M.2.3 Executing Programs

If you have used LINK86 BIND control to produce position-independent code (PIC)
and load-time-locatable (LTL) modules, you can load and execute these modules in
an iRMX 86 environment by entering their pathnames at the system console. Output
from LLOC86 can also be loaded and executed in the same manner, as long as you
adhere to the restrictions outlined in the previous section.

To run correctly, a program must be complete; that is, it must contain all modules
necessary to run. For example, in order to run in an iRMx 86 environment with run-
time support, a program must contain modules from the run-time support libraries
described in section 12.2.2. To run in a foreign environment, you must supply your
own run-time support and follow the guidelines in Appendix K.
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To run a complete program in an iRMX 86 environment, simply enter the pathname
of the program. In the example that follows, the program SAMPL]1 resides in one of
the directories that the Operating System automatically searches. The directories
searched and the order of search are iRMX 86 configuration parameters. To refer to
a program in a different directory, specify the complete pathname of the program.

-SAMPL1<cr>

M.3 Interrupt Handling in an iRMX™ 86 Environment

Section 8.9 describes several procedures that aid in interrupt processing. Because the
iRMX 86 Operating System implements its own form of interrupt processing (refer
to the iRMX 86 Nucleus Reference Manual), Pascal-86 programs that run in an
iRMX 86 environment must not use these Pascal-86 interrupt control procedures.

M.4 Calling iRMX™ 86 Primitives from a Pascal Program

The operating system primitives provided by the various layers of iRMX 86 are avail-
able to the Pascal-86 programmer. In order to call an iRMX 86 primitive from a
Pascal-86 program, you must follow the instructions for calling a PL/M-86 program
from Pascal as described in Appendix J of this manual.

Calling iRMX 86 primitives also requires you to link to the interface libraries associ-
ated with the operating system primitives which your application program calls. The
names of these interface libraries and order of linkage are described in the iRM X 86
Configuration Guide.

M.5 Related Publications

This section lists other Intel publications you might need in addition to this one. The
manual order number for each publication immediately follows the title. The
paragraph following each title describes the manual.

e Pascal-86 Pocket Reference, 121541
A companion to this manual, providing summary information for quick reference.
e Introduction to the iRMX 86 Operating System, 9803124

A general introduction to the iRMX 86 Operating System. This manual discusses
the features of the Operating System and introduces some of the terminology. It
also lists and describes each of the manuals in the iRMX 86 manual set.

*  [RMX 86 Release 5 Operator’'s Manaul, 172764
e IRMX 86 Disk Verification Utility Reference Manual, 144133

Instructions for entering commands at an iRMX 86 terminal. The operator’s
manual describes file-naming conventions and provides a complete description of
all commands available with the Operating System. The disk verification utility
manual describes an interactive utility which examines and restores iIRMX 86
volumes.

* [RMX 86 Human Interface Reference Manual, 9803202
*  [RMX 86 Nucleus Reference Manual, 9803122
* IRMX 86 Release 5 Basic 1/0 System Reference Manual, 172766
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e IRMX 86 Release 5 Extended I/O System Reference Manual, 172767
e IRMX 86 Loader Reference Manual, 143318

Instructions for invoking system calls from user programs.

e [iRMX 86 Programming Techniques, 142982
*  Guide to Writing Device Drivers for the iRMX 86 and iRMX 88 I/O Systems,
142926

Additional information about the Operating System.
e EDIT Reference Manual, 143587

Instructions for using EDIT, the text editor available for use on the iRMX 86
Operating System.

e  [APX 86,88 Family Utilities User's Guide, 121616
e  [APX 86,88 Family Utilities Pocket Reference, 121669

Instructions for using the utility programs LINK&86, LIB86, LOC86, CREF86,
and OHS86 in iAPX 86-based environments to prepare compiled or assembled
programs for execution. The user’s guide provides complete operating instruc-
tions and the pocket reference summarizes the information for quick reference.

o AMSS86 Language Reference Manual, 121703

o ASM8E6 Macro Assembler Operating Instructions for 8086-Based Systems,
121628

o ASMS86 Macro Assembler Pocket Reference, 121674

Instructions for using ASM86 in iAPX 86-based development environments. The
language reference manual gives a complete description of the assembly language.
The operating instructions manual gives complete instructions for operating the
assembler. The pocket reference provides summary information for quick refer-
ence. You need these publications if you are coding some of your routines in
assembly language.

PL/M-86 User's Guide, 121636
PL/M-86 Pocket Reference, 121622
FORTRAN-86 User's Guide, 121570
FORTRAN-86 Pocket Reference, 121571

Instructions for using the PL/M-86 and FORTRAN-86 languages and compi-
lers in iAPX 86-based development environments. The user’s guide gives a
complete description of the language and compiler, and the pocket reference
provides summary information for quick reference. You need these publications
if you are coding some of your programs in PL/M-86 or FORTRAN-86

e The iAPX 86,88 User’s Manual, 210201

This manual contains general reference information, application notes, and data
sheets describing the 8086, 8087, 8088, and 8089 microprocessors and their use.
Extensive discussions of hardware and development software (including PL /M-
86, assembly language, LINK86, and LOC86), plus numerous examples of system
designs and programs, are included.

» 8087 Support Library Reference Manual, 121725

This manual contains specific information on the 8087 support libraries that are
available. It includes full descriptions of the DCONS87.LIB, CEL87.LIB, and
EH87.LIB, as well as a discussion of the IEEE math standard.

e Run-Time Support Manual for iAPX 86,88 Applications, 121776

This manual describes in detail the run-time interface needed to run programs
on the iAPX 86,88 family of microprocessors. It includes a description of the
run-time libraries required by high-level language compilers, the concepts behind
Intel’s various operating system environments, the specifications for Intel’s
Universal Development Interface (UDI), and the definition of the Logical Record
Interface (LRI).



GLOSSARY

This glossary defines terms used in the text of this manual. Some of these terms
pertain to the Pascal language, some to the compiler, and some to the processor or
system environment in which you develop or run programs. For further information
concerning a term defined here, refer to the section(s) of this manual that are cited
in parentheses after the definition.

argument: a variable, expression, procedure, or function, specified in a procedure or
function invocation, that communicates information to that procedure or function. It
matches one of the parameters of the invoked procedure or function. (4.1.2, 6.1)

argument list: a list of arguments given in a function designator or a procedure state-
ment. (4.1.2, 7.1.3, 7.2.2)

array: a variable of an array type. (5.3.2)

array type: a structured type consisting of a fixed number of components, or elements,
that are all of the same type. (5.3.2)

assignment-compatible: said of an expression and a type if the value of that expres-
sion can be assigned to a variable of that type. (5.3.4)

automatic: said of variables that are created and destroyed in accordance with the
structure of a program. In Pascal, these are all variables that are declared explicitly
within a procedure or function. (5.1)

base address: in an iAPX 86 or iAPX 88 microcomputer system, the 16-bit portion
of an address that determines the location of the segment being addressed. (12.3.2)

base type: the type of the components, or elements, of a set type; this must be an
ordinal type. (5.3.2)

block: 1. when used in discussing the Pascal language, a section of a source program
that includes declarations, definitions, and statements; performs a particular function;

and may have other blocks nested within it (or be nested within another block).
(2.1) 2. when used in the source listing output from the Pascal-86 compiler, a
BEGIN...END, REPEAT..UNTIL, or CASE...OF... END statement group, which
may have other such statement groups nested within it. (11.1.2)

block-structured language: a programming language in which the programs are
composed of blocks. (2.1)

buffer variable: the implicitly declared variable associated with a file variable and
used to hold its current file component. (5.3.2, 5.4.2)

call by reference: communication of an argument to a subprogram (procedure or
function in Pascal) by passing the address of the argument. In Pascal-86, this method
is used with arguments to variable parameters. (J.1)

call by value: communication of an argument to a subprogram (procedure or function
in Pascal) by passing the actual value of the argument. In Pascal-86, this method is
used with arguments to value parameters. (J.1)
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commient: a sequence of characters, enclosed between a left and a right comment
bracketing symbol and including those symbols, which supplies documentation infor-
mation not to be translated by the compiler. (3.2.1)

compatible: said of two types that may be combined in expressions, or of two param-
eter lists whose parameter types match. (5.3.4, 6.4.7)

compiler: the program that translates your Pascal instructions into object code ready
to be linked and located. (11)

component type: the type of the components, or elements, of an array type. (5.3.2)

conditional compilation: process whereby the compiler skips selected portions of the
source file if specified conditions are not met.

conditional statement: a statement that selects for execution one of its component
statements; in Pascal, an IF or CASE statement. (7.2.4)

constant: a data item that cannot change during program execution. It may be a
literal constant (e.g., a signed integer or a literal string) or a named constant referred
to by an identifier. (5.1, 5.2)

control: an instruction to the compiler, given either in the compiler invocation line or
in a control line within the source text. (10)

control line: a line, within the text of a source program, that starts with a dollar sign
in the leftmost column, and contains compiler controls rather than constructs that
are part of the Pascal program. (10.1)

current file component: the onc component of a file variable that is accessible at a
given time. (5.3.2, 5.4.2)

declaration: a program construct that introduces an object having meaning at run
time, such as a variable, procedure, function, or label. (2.1, 5)

default value: the input parameter value or control value that is assumed by a program
(such as a compiler) if no value is explicitly given. (10.1)

definition: a program construct that introduces an object having meaning at compile
time, such as a constant or a type. (2.1, 5)

denormalized: said of a real value if it has a zero exponent and a zero explicit or
implicit leading bit, but is not a normal zero. (14.7)

dereferencing a pointer: accessing a dynamic variable by referring to its associated
pointer variable. (5.3.3)

directive: a word symbol that has a special meaning, but which can also be defined
as an identifier in.programs. In Pascal-86, only one directive (FORWARD) is defined.
(6.5, F)

driver: a routine that transfers data or performs other communication with an exter-
nal device. (K.2.1)

dynamic: said of variables that are generated at run time by statements within a
program, rather than being declared explicitly. (5.1, 5.3.3)
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dynamic symbol table: the compiler’s dictionary. Information about all the symbols
is recorded here. It is dynamic because it can grow from main memory to mass storage.
(10.3.20)

empty set: the set (object of a set type) that contains no elements. (5.3.2)
empty statement: a statement that contains no symbols and performs no action. (7.2)

entire variable: a complete variable of a given type, rather than a component of a
structured variable. (5.4.2)

enumerated type: a simple, ordinal type that defines an ordered set of values by listing
the identifiers that denote these values. (5.3.1)

error: 1. in the Pascal-86 compiler output listing, a mistake in the source program
that is severe enough to prevent generation of an object module. (11.1.3, 13.1) 2. a
run-time condition that may cause the output of a program to be wrong, due to a
logical mistake in the source program or due to invalid input. (14.1)

exception: a run-time condition that may cause the output of a program to be wrong,
due to a logical mistake in the source program or due to invalid input; also called a
run-time error. The use of the term “exception” implies that in some cases, a routine
can be called to handle the situation, and then processing can continue normally.
(14.1)

executable: said of the parts of a program that cause the processor to perform actions
at run-time. In Pascal, statements are executable, whereas definitions and declara-
tions are not. (7.2)

exponent: in the internal representation of a real value, the part that designates (in
binary) the base-2 exponent of the number. (7.1.8, H.1)

expression: a language construct, used in statements, which is evaluated at
run-time. (7.1)

extension: a language feature not present in the corresponding standard language; in
this manual, a feature in Pascal-86 that is not part of the Draft Proposed Standard
Pascal (ISO/DP 7185). (1.2.4, 11.1.3)

external: said of a procedure or function that is referenced in the module being
compiled, but is declared in another module. (4.2.3)

fatal error: an anomaly in the compiler or compile-time environment that makes it
impossible to proceed with the compilation. (11.1.3, 13.1)

field: a component, or element, of a record type. (5.3.2)

field designator: the construct used to reference a component, or field, of a record
variable. (5.3.2, 5.4.2)

field identifier: the identifier by which a field of a record is referenced. (5.3.2)

file: 1. a variable of a file type (5.3.2). 2. a collection of information on a physical
input or output device. (5.3.2, J.2)

file descriptor: a run-time data structure containing the attributes of a physical file;
one exists for every file that is preconnected or open. (K.2.1)
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file type: a structured type consisting of a sequence of components that are variable
in number, are all of the same type, and are accessed sequentially. (5.3.2)

floating-point number: see real number.

function: a subprogram, or subordinate block, that returns a value and that is invoked
by using its function designator in an expression. (2.1, 6)

function designator: a language construct, used as an operand in an expression, that
invokes a function. It consists of the function name, followed by a parameter list if
needed. (7.1.3)

functional parameter: a function that is used as a parameter of a procedure or another
function. (6.4.6)

general control: a control that may appear either in the invocation line or in a control
line anywhere in the source program text, and that may be changed later in the source
program. (10.1)

global: said of program objects that are declared or defined at the outer level of a
program block or a module. (4.1.2, 6.1)

group: in an IAPX 86 or iAPX 88 microcomputer system, a collection of logical
segments that must be located within a 64K-byte range; that is, within a memory
segment. (12.3.2)

heap: a pool of memory, provided through the Pascal-86 run-time system, from which
storage for dynamic variables is taken. (5.3.3)

host type: the ordinal type on which a subrange type is based. (5.3.1)

identifier: a sequence of letters or digits, beginning with a letter, that denotes a
module, procedure, function, constant, type, variable, parameter, or field designator.
(3.3.1)

INCLUDE file: a separate file of source code that is inserted, or included, in the
source input to the compiler by means of an INCLUDE control in the source text.
(10.2, 10.3)

index type: the type of the array selector, or index, used to reference an element of
an array; it must be an ordinal type. (5.3.2)

indexed variable: the construct used to reference a component of an array variable.
(5.3.2,5.4.2)

integer (literal integer): a sequence of digits, optionally terminated by a numberbase
symbol (B, b, Q, q, H, or h), that represents a decimal, binary, octal, or hexadecimal
integer. (3.3.2)

integer type: an ordinal type that represents a subrange of the whole numbers. (5.3.1,
5.3.4)

interface specification: the part of a module that follows the module heading and
defines the interface between that module and other modules. This interface consists
of the objects in other modules that may be referenced by this module, and the objects
in this module that may be referenced by other modules. (4.2.3)
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interrupt: a signal, sent when an external event occurs, that causes a microprocessor
CPU to stop what it is doing, perform a special routine to handle the interrupt, and
then resume the interrupted processing where it left off. (8.9.1, 10.3, K.1)

interrupt procedure: a procedure that is called when an interrupt occurs, to handle
that interrupt. (8.9.1, 10.3, K.1)

interrupt vector: an array of absolutely-located entries, starting at memory location
0, that are reserved for the addresses of interrupt procedures, one for each interrupt
number. (10.3, K.1)

invocation line: the line of text used to invoke the compiler. (system-dependent
appendix)

keyword: a word symbol that has a special meaning ‘and cannot be defined as an
identifier in programs. (3.1, F)

label: a sequence of decimal digits (decimal integer) used to mark a statement so
that a GOTO statement may refer to it. (3.3.4)

lazy input: an input buffering scheme whereby the run-time system fills the buffer
variable for an input file only after it ensures that new data has been requested. This
scheme differs from the standard Pascal buffering method, which involves reading
ahead in the file to allow overlapping of input with computations. Lazy input is neces-
sary for interactive programs, to ensure that a program does not query the terminal
for input until it has prompted the user for that input. (8.7)

library: a file that contains object modules and is created and maintained by a library
utility such as LIB86. (12.2.1)

line marker: the implementation-defined character or character sequence that
indicates the end of a line in a text file. In Pascal-86, this is an ASCII carriage return
followed by an ASCII line feed. (5.3.2)

link: to combine together several compiled or assembled object modules to prepare
them for locating and execution. (12.1, 12.2)

listing file: the file containing printed output produced by the compiler. (system
dependent appendix)

literal integer: see integer.

literal real number: see real number.

literal string: see string.

load-time locatable (LTL) code: object code that can be located at load time using
the RUN loader, and that may refer to segment base addresses to access other
segments in memory. Position-independent code (PIC) is always load-time locatable,

but load-time locatable code is not always position-independent. (12.3.3)

local: said of program objects that are declared or defined within a subordinate block
in a program, rather than at the outer level. (4.1.2, 6.1)

locate: to bind the code in linked object modules to memory addresses so that it may
be executed. (12.1, 12.3)

logical blank: a blank or blank substitute that may separate symbols in a program.
(3.2)
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logical record: a unit of data containing exactly one component of a non-text file, or
one line of a text file. This is the unit of data that is processed by the Pascal-86 run-
time system. (K.2)

logical record interface: the software interface between the Pascal-86 run-time support
libraries and the operating system. (K.2)

logical segment: a piece of an object module that is acted on by the programs that
link and locate the object module. (12.1)

LTL: see load-time locatable (LTL) code.
main program module: see program module.
memory segment: see segment.

module: a separately compiled program unit. In Pascal-86, it may include a module
heading and interface specification; global declarations for labels, data, procedures,
and functions; and/or a main program block. (2.2, 4, I)

module heading: a program construct that begins a module and identifies it by name.
(4.2.2)

named constant: a constant that has been associated with an identifier by defining it
in a constant definition. (5.2)

NaN: in real (floating-point) number representation, one of several bit patterns that
are not actual numbers. (NaN stands for ““Not a Number.”) The presence of NaNs
in a computation generally indicates a real arithmetic exception condition. (7.1.8)

nested: contained; said of a procedure or function block that lies within an enclosing
procedure or function block, of a statement block (BEGIN...END, REPEAT...
UNTIL, or CASE...OF...END) that lies within another statement block, and of an
INCLUDE control invoked because of a file brought in by a previously invoked
INCLUDE control. (2.1, 11.1.2)

neutral object: in a Pascal-86 program being compiled, an object whose type has
been “‘neutralized” by the compiler because of a program error. This object is treated
as compatible with any type, so that subsequent references to an incorrect type speci-
fication do not cause additional errors to be reported. (13.3)

non-main module: a module other than the program module, that is, a module that
does not contain the main program. (4.1.1)

nonterminal symbol: in the syntax notation or other specification of a programming
language, a term (such as identifier or expression) standing for a language element
or construct that must be filled in by the programmer. (Preface, page viii)

normal zero: the real value whose exponent is of minimum value and whose signifi-
cand is all zeros. (14.7)

normalized: said of a real value if it is a normal zero or if its leading significand bit
is one and the exponent is greater than zero. (14.7)

object: one of the following user-defined or predefined entities in a Pascal program:
module, procedure, function, constant, type, variable, parameter, field designator, or
label. (3.3.1) '
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object code: program code that has been processed by an assembler or compiler, and
that may have been processed further by a linking and/or a locating program. (system-
dependent appendix)

object file: a file containing compiled object code. (system-dependent appendix)

object module: the compiled code output by one separately compiled Pascal source
module. (system-dependent appendix)

offset: in an iAPX 86 or iIAPX 88 microcomputer system, the 16-bit portion of the
address that gives the position of the addressed location within the segment specified
by the base address. (12.3.2)

operand: an item, such as a variable or constant of some type, that can be evaluated
and is combined with other such items in an expression by means of operators. (7.1)

operator: a language element specifying an operation to be performed on one or two
operands in an expression. (7.1)

ordinal type: a simple type whose values can be mapped onto a subset of the nonne-
gative integers. (5.3.1)

parameter: a program object, named in a program, procedure, or function heading,
that provides communication between the program, procedure, or function and its
environment. In the case of a procedure or function, the parameter is matched by an
argument in the statement that invokes the procedure or function. (4.1.2, 6.4)

parameter list: a list of parameter identifiers given in the heading of a program,
procedure, or function. (4.1.2, 4.2.1, 6.4.1)

physical record: a unit of data occupying one division of a physical 1/0O device; for
instance, a block on a disk. (K.2)

PIC: see position-independent code.

pointer type: a type whose variables are used to reference dynamic variables. (5.1,
5.3,5.3.3)

portable: said of programs that can be transported from one processor to another
without modification. (1.2.3)

position-independent (PIC) code: object code that can be located at load time using
the RUN loader, and that does not refer to segment base addresses in order to access
other segments in memory. Position-independent code is always load-time locatable
(LTL), but load-time locatable code is not always position-independent. (12.3.3)

precedence: the rule determining in what order the operators in an expression are to
be applied when the expression is evaluated. (7.1)

preconnection: the association of a physical file with a logical file (file variable) before
a program is run; that is, at invocation time. (12.4.1)

predefined: said of a program object— such as a program parameter, type, constant,
procedure, or function—whose definition or declaration is part of the Pascal-86
language, so it need not be defined or declared in programs. Also said of an identifier
that stands for such an object. (3.3.1)

primary control: a control that must appear either in the invocation line or in a control
line preceding the first non-control line in the source program text, and that serves
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as a global control affecting the entire compilation. (10.1) Compare with general
control.

private: said of a program object that may be referenced only by the module in which
it occurs; also said of a symbol (identifier or label) that stands for such an object.
(4.2.3)

private heading: in a non-main module, the heading that begins the private section
of a module and gives the module a name. (2.5, 4.2.4)

private section: the part of a module in which private objects—objects which only
that module may reference—are defined. (4.2.3)

procedure: a subprogram, or subordinate block, that is invoked by a procedure state-
ment. (2.1, 6)

procedural parameter: a procedure that is used as a parameter of a function or another
procedure. (6.4.5)

program block: the block that defines the main program, with which execution will
start when the program is run. (2.1, 4.1.1)

program heading: in a program module, the heading that begins the program block
and gives the program module a name. (2.5, 4.2.1)

program module: the module that contains the main program, with which execution
will start when the program is run. (2.2, 4.1.1)

program parameter: a paramcter, defined in a program heading, that denotes an input
or output file to be used by the program. (4.1.2, 4.2.1)

public: said of a program object that other designated modules may freely reference;
also said of a symbol (identifier or label) standing for such an object. (4.2.3)

public section: a part of a module in which public objects are defined. (4.2.3)
real number (literal real number): a sequence of digits and symbols representing a
decimal number that includes a fractional part. It specifies a significand (integral

part) and either an exponent, a sequence of fraction digits, or both. (3.3.3)

real type: a simple, non-ordinal type that represents a real, or floating-point, number.
(5.3.1, 5.3.4)

record: 1. a variable of a record type. (5.3.2) 2. see logical record. 3. see physical
record.

record type: a structured type consisting of a fixed number of components (fields),
possibly of different types, that are referenced by means of identifiers. (5.3.2)

record variant: one of several different structures, or sets of fields, that data items of
a record type may assume. (5.3.2)

recursive: said of a procedure or function that calls itself, either directly or indirectly.

(2.1)

reentrant: said of a procedure or function that can be interrupted, then called again
from an interrupt handler or another task before the first invocation is finished. (2.1)
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referenced variable: the construct used to reference a dynamic variable by means of
its associated pointer variable. (5.3.3, 5.4.2)

repetitive statement: a statement that specifies that its component statements are to
be executed repeatedly; in Pascal, a WHILE, REPEAT, or FOR statement. (7.2.6)

scalar type: see simple type.

scope: of a definition or declaration, the portion of the source program over which
the stated symbol-object association holds. (4.1.2, 6.1)

segment: in an iAPX 86 or iAPX 88 microcomputer system, an area of memory that
starts at a 16-byte boundary, consists of up to 64K contiguous bytes, and can be
addressed without changing the base register used. (12.3.2)

semantics: the set of rules for determining, given a syntactically acceptable program
in a given language, what that program means—that is, what actions it will cause the
processor to take. (3)

set: a variable of a set type. (5.3.2)

set constructor; an expression, consisting of a list of elements enclosed between square
brackets, which represents a set. (7.1.2)

set type: a structured type whose values represent a collection of objects of an ordinal
type. (5.3.2)

sign bit: in the internal representation of a real value, the bit that indicates the sign
of the number. (7.1.8, H.1)

signed integer: an integer (literal integer) preceded by an optional plus or a minus
sign. (3.3.2)

signed real number: a real number (literal real number) preceded by an optional plus
or a minus sign. (3.3.3)

significand: in the internal representation of a real value, the part that designates (in
binary) the significant bits of the number. (7.1.8, H.1)

simple statement: a statement, such as an assignment statement or a procedure state-
ment, that contains no other statements. (7.2)

simple type: a type whose variables have a single value; also called scalar type. (5.3,
5.3.1)

source code: code written in a programming language such as Pascal. (system-
dependent appendix)

source file: a file containing source code. (system-dependent appendix)

statement: 1. when used in discussions of the Pascal language, a program construct
that defines an action to be performed by the program. (2.1, 2.5, 7.2) 2. when used
in the source listing output from the Pascal-86 compiler, a construct delimited by a
semicolon not within a parameter list or beginning with DO, THEN, ELSE,
OTHERWISE, UNTIL, or the OF in a CASE statement. (11.1.2)

static: said of variables that exist for the entire run of a program. In Pascal-86, only
global variables are static. (5.1)
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static symbol area: memory used by the compiler for context information necessary
because of block structure. (10.3.20)

string: a sequence of one or more characters enclosed by apostrophes, representing a
value of type CHAR (if a single character) or of type PACKED ARRAY [1..n] OF
CHAR, where 7 is greater than 1 and is equal to the number of enclosed characters.
(3.3.5)

string type: a structured type defined as PACKED ARRAY [1..n] OF CHAR, where
n is a positive integer. (5.3.2, 5.3.4)

strongly typed: said of a programming language, such as Pascal, in which every data
item must have a type, and in which strict type compatibility rules must be
followed. (5.3)

structured statement: a statement, such as a compound statement or a REPEAT
statement, that contains one or more embedded statements. (7.2)

structured type: a type whose variables are made up of a number of single values;
such a type is built up from simple types. (5.3, 5.3.2)

subrange type: a simple, ordinal type defined as a subrange of an ordinal type. (5.3.1)

syntax: the set of rules defining what sequences of symbols make up acceptable
programs in a given programming language. (3)

tag field: in a record containing record variants, a field, common to all variants, which
identifies the variant assumed at a given time. (5.3.2)

terminal symbol: in the syntax notation or other specification of a programming
language, a symbol (such as a keyword, letter symbol, or punctuation symbol) that is
to be used verbatim in programs. (Preface, page vii)

text file: a file type that has components of type CHAR and is subdivided into lines
by means of implementation-defined line markers. (5.3.2)

token: a program symbol, such as a keyword, punctuation symbol, identifier, or literal
string, that is divisible from other such symbols by one or more logical blanks. (3.3)

type: a program object denoting a set of values which a data item can assume. Every
constant, variable, parameter, and expression in Pascal has a type. (5.1, 5.3)

type constructor: a keyword specifying a structuring method for a structured type.
There are four type constructors in Pascal: ARRAY, RECORD, SET, and FILE.
(5.3.2)

unnormalized: said of a real value in the temporary real format if its exponent is
greater than zero and its explicit leading bit is zero. (14.7)

value parameter: in a procedure or function declaration, a parameter whose argument
is evaluated once, when the procedure or function is invoked, and is not changed by
the procedure or function. Its argument may be any expression of the proper
type. (6.4.2)

variable: a data item whose values can change during program execution, and which
the program processes. It is referred to by an identifier. (5.1, 5.4)
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variable parameter: in a procedure or function declaration, a parameter whose
argument may be changed by the procedure or function. Its argument must be a
variable. (6.4.3)

variant: see record variant.

variant record: a record type with record variants. (5.3.2)

warning: in the output from the compiler, a message indicating an anomaly in
programming style that may point to a problem, but that will not affect the validity

of the compiled object code. A warning is less serious than an error. (11.1.3, 13.1)

workfile: a temporary file created by a program (such as a compiler) for its own
internal use and deleted when the program finishes. (system-dependent appendix)
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ABS, 8-6
adding operators, 7-1
addition, 7-5
allocating dynamic variables, 8-12
AND, 7-7
approximate assembly code listing, 10-11, 11-6
ARCCOS, 8-9
ARCSIN, 89
ARCTAN, 8-10
argument list, 4-6, 6-1, 7-5, 7-13
arguments, 4-6, 6-1, 7-5, 7-13
arithmetic
errors, 14-1, 14-2
floating-point, 7-10
functions, 8-5
mixed-mode, 7-6
operators, 7-5
real, 7-10
array
large, Appendix H
types, 5-9
variables, 5-9, 5-19
ASCII character set, Appendix G
ASM86 Macro Assembly Language
communicating with modules in, Appendix J
example subroutine, Appendix J
assembly language
code listing, 10-11, 11-6
communicating with modules in, Appendix J
Pascal compared to, 1-1
assignment compatibility, 5-17 thru 5-19
assignment statements, 7-13
AT87DENR, 8-28
AT87ERRORS, 8-29
AT87EXCEPTIONS, 8-28
AT87MASK, 8-29
AT87NVLD, 8-29
AT870OVER, 8-28
AT87PRCN, 8-28
AT87RSVD, 8-28
AT87UNDR, 8-28
AT87ZDIV, 8-28
automatic type conversions, 7-3, 7-6
automatic variables, 5-1

base type, 5-13
binary tree traversal program, 2-2, 2-6, 9-3
blanks, 3-3
block, 2-1
block-structured language, 2-1
Boolean
functions, 8-5
operators, 7-7
BOOLEAN, 5-6, Appendix H

buffer variable, 5-14, 5-21

built-in functions, Chapter 8, Appendix F
built-in procedures, Chapter 8, Appendix F
BYTES parameters, 6-6

call

to function, 7-4

to procedure, 7-13
call by reference (variable parameter), 6-5
call by value (value parameter), 6-5
carriage return character, 5-6, 11-2
case constants

in CASE statement, 7-15

in record type specification, 5-10
CASE statements, 7-15
CAUSEINTERRUPT, 8-28
CHAR, 5-6, Appendix H
character

input/output program, 9-21

sets, 5-6, Appendix G

strings, literal, 3-6

strings, as arrays, 5-10
check exceptions, 14-4
CHECK control, 10-10
CHR, 8-2
closing files, 4-5, 5-14, B-1
code listing

approximate assembly language, 10-11, 11-6

Pascal-86 source, 10-23, 11-2
code segment (section) of object module, 11-6, 11-8, 12-1
CODE control, 10-11
collating sequence, 5-6, Appendix G
command line, 10-2, 12-4, Appendix L
comments, 3-3
COMPACT control, 10-12, Appendix 1
compatibility

assignment, 5-17 thru 5-19

of parameter lists, 6-4

of types, 5-17 thru 5-19
compilation, conditional, 10-6, 10-20 thru 10-22
compilation summary, 11-6
compile-time errors and warnings, 13-3
compiler

capacity, Appendix C

controls, Chapter 10

features, summary of, 1-1, 1-4

installation, 1-6

operating instructions, Appendix L

output, 11-1

symbol table, 10-2, 10-37, 10-39
component type, 5-9
components

of arrays, 5-9, 5-20

of files, 5-14, 5-21
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of records, 5-10, 5-21 summary table, 10-1
of sets, 5-13, 74 SYMBOLSPACE, 10-37
compound statements, 7-14 TITLE, 10-38
COND control, 10-14 TYPE, 10-39
conditional compilation, 10-6, 10-20 thru 10-22 use of, 10-8
conditional statements, 7-14 XREF, 10-40
conjunction (AND), 7-7 conversion
constant definitions, 4-1, 4-4, 5-2 of temperatures, sample program, 1-9, 9-1
constant segment (section) of object module, 11-8, 11-9 of numbers, functions for, 8-6
constants, 5-1 of types, automatic, 7-3, 7-6
integer, 3-5 COS, 8-8
literal, 3-4, 5-2 CR, 5-6, 11-2
named, 5-2 cross-reference listing, 10-40, 11-4
predefined, Appendix F current file component, 5-21
real, 3-5
string, 3-6

data
constants, 3-4 thru 3-6, 5-1, 5-2
declarations, 2-1, 4-4, 5-19
definitions, 2-1, 4-4, 5-18

control lines, 10-2
control variable, in FOR statement, 7-17
controls, 10-1

CHECK, 10-10 representations, Appendix H
CODE, 10-11 segment (section) of object module, 11-6, 11-8, 12-1
COMPACT, 10-12, Appendix 1 types, 5-3 thru 5-19
COND, 10-14 variables, 5-1, 5-19
DEBUG, 10-15 deallocating dynamic variables, 8-12
EJECT, 10-16 DEBUG control, 10-15
ERRORPRINT, 10-17 DEBUG-86 applications debugger, 1-8
EXTENSIONS, 10-19 debugging, 1-8
for listing device/file selection, 10-4 declarations, 2-1
for listing format and content, 10-5 function, 6-1, 6-3
for object content and program checkout, 10-7 label, 4-10
for program optimization and run-time procedure, 6-1

environment, 10-8 variable, 5-19
for source selection and processing, 10-6 default values for controls, 10-1, 10-2
general, 10-1 definitions, 2-1
IF/ELSEIF/ELSE/ENDIF, 10-20, 10-21 constant, 5-2
INCLUDE, 10-22 type, 5-3
INTERRUPT, 10-23 denormalized numbers, 14-7
LARGE, 10-25, Appendix I denormalized operand exception, 14-6
LIST, 10-27 denotations of variables, 5-20
MOD86/MOD186, 10-28 dereferencing a pointer, 5-16
NOCHECK, 10-10 descriptions of Pascal language, 1-2
NOCODE, 10-11 development environment, 1-5
NOCOND, 10-14 development process, 1-6
NODEBUG, 10-15 development system, Intellec, 1-5
NOERRORPRINT, 10-17 device drivers, Appendix K
NOEXTENSIONS, 10-19 difference, set, 7-7
NOLIST, 10-27 differences between versions of Pascal, Appendix A
NOOBIJECT, 10-29 directive, FORWARD, 6-8
NOPRINT, 10-31 DISABLEINTERRUPTS, 8-28
NOTYPE, 10-39 disjunction (OR), 7-7
NOXREF, 10-40 DISPOSE, 8-12, Appendix K
OBJECT, 10-29 DIV, 7-6
OPTIMIZE, 10-30 division
primary, 10-1 integer, 7-5
PRINT, 10-31 real, 7-5
RESET, 10-32 drivers for I/O devices, Appendix K
SET, 10-32 dynamic
SMALL, 10-34, Appendix I allocation procedures, 8-12
SUBTITLE, 10-36 variables, 5-1, 5-15, 5-21
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effects of controls on other controls, 10-3
EJECT control, 10-16
EMPTY, Appendix B
cmpty set, 5-13, 7-4
empty statement, 7-12
ENABLEINTERRUPTS, 8-28
end of file, 8-5
end of line, 8-5
ENDPOSITION, Appendix B
entire variables, 5-20
enumerated types, 5-6
environment
program development, 1-5
run-time, 1-5
EOF, 8-5
EOLN, 8-5
equality operator, 7-8
equivalence operator, 7-8
ERRORPRINT control, 10-17
error handlers, for floating-point arithmetic, 7-11,
Appendix L
error mask, 8087, 7-12, 8-28
error messages, 11-3, Chapter 13
error numbers, significance of, 13-1
errors,
compile-time, 13-3
in invocation line, 13-2
in primary controls, 13-2
operating environment, 14-3
run-time, 14-1
examples
assembly language subroutine called from Pascal-86,
Appendix J
binary tree traversal program, 2-2, 2-6, 9-3
character input/output program, 9-15
compiler output, 11-2, 11-3, 11-6, 11-7
interrupt processing program, 9-13
list processing program, 9-19
matrix multiplication program, 9-15
maze game program, 9-16
quadratic roots progam, 9-9
temperature conversion program, 1-9, 9-1
text editor program, 9-11
exceptions, Chapter 14
check, . 14-4
floating-point function, 14-4
floating-point 8087, 14-4
input/output, 14-1
integer, 14-3
operating environment and heap, 14-3
range, 14-4
set, 14-3
executable, 7-12
executing programs, Appendix L
EXP, 8-7
exponent, 7-10
exponentiation, 8-7
exports list, Appendix 1
expressions, 7-1

Index

evaluation of, 7-1, 7-2

simple, 7-2

syntax, 7-2
extended precision format, 7-4, 7-10, 7-11, Appendix H
extensions to standard Pascal, 1-3, 10-19, Appendix A

messages noting, 11-2, 13-1, 13-2, 14-1
EXTENSIONS control, 10-19
external

program objects, in interface specification, 2-5, 4-4, 4-7,

11-8
references, resolving, 12-1 thru 12-5

factors, 7-2
Fahrenheit to Celsius conversion program, 1-9, 9-1
FALSE, 5-6
fatal errors, 11-4, 13-1 thru 13-3, 13-18 thru 13-20
field
designators, 5-11, 5-21
identifiers, 5-10
list, 5-11
of record, 5-10
field, tag, 5-11
file
types, 5-14
variables, 5-13, 5-21
file/device description, Appendix K
files
closing of, 4-5, 5-14
input to, 8-14 thru 8-16, 8-18, 8-23
length of, 5-14
non-text, 5-14, 8-13, 8-14
on Pascal-86 release diskettes, 1-6
opening of, 4-5, 5-14, 8-13 thru 8-15
output from, 8-14, 8-20, 8-24
physical, 5-14, 12-6, Appendix K
preconnection of, 12-6
text, 5-14, 8-14 thru 8-25
floating-point
arithmetic, 7-10, 12-2, 14-7
exceptions, function, 14-4
exceptions, 8087, 12-4
number representations, 7-10
FOR clause in interface specification, 4-8
FOR statements, 7-17
FORWARD directive, 6-8
freeing dynamic variables, 8-12
function
declarations, 2-1, 6-3, 6-4
designators, 7-4
heading, 6-3
references, 7-4
functional parameters, 6-7
functions, 6-1
predefined, 2-5, 8-1, Appendix F

general controls, 10-1, 10-2
GET, 8-17
GETB8087ERRORS, 8-29
global objects, 4-5
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GOTO statements, 4-11, 7-21
greater than, 7-8

greater than or equal to, 7-8
group, 12-1, 12-5

heap, 5-15, 8-12

heap exceptions, 14-3
high-level languages, 1-1
horizontal tab character, 11-2
host type, 5-7

how to use this manual, v
HT, 11-2

iAPX 86, memory concepts, Appendix J
iAPX 86,88 processor family, 1-1
utilities, 1-6, 12-1
iAPX support, 10-29
ICE-86A emulator, 1-7, 1-8
ICE-88 emulator, 1-7, 1-8
identifiers
defining, 4-6
form of, 3-4
predefined, Appendix F
IF statements, 7-14

IF/ELSEIF/ELSE/ENDIF control, 10-20, 10-21

implication, logical, 7-7, 7-8
implicit leading bit, 7-11
IN, 7-8
INBYT, 8-25
INCLUDE control, 10-23
INCLUDE files, 10-6, 10-22, Appendix L
inclusion, set, 7-7
index type, of array, 5-9
indexed variables, 5-20
inequality operator, 7-8
inequivalence operator, 7-8
infinity arithmetic, 14-8
infix notation program, 9-3
input
file, 8-14
port, 8-25
text file, 8-14 thru 8-25
input files to compiler, Appendix L
input/output exceptions, 14-1
INPUT, 4-6, 4-7, 5-14, 8-14, 8-15, 8-23
installing the compiler, 1-6
integer
arithmetic exceptions, 14-3
constants, 3-5
part, 8-9
signed, 3-5
type, 5-16
INTEGER, 5-5, Appendix H
integers, literal, 3-5
Intellec Series I1I system, 1-5, 1-8
interface specification, 2-5, 4-2, 4-7

internal representations of data, Appendix H

interrupt
control procedures, §-27
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handling, for real arithmetic errors, 7-11, Appendix L
handling, general, 8-27, 10-24, Appendix K
procedures, 10-8, 10-24, Appendix K
processing, Appendix K
sample program, 9-13
vector, Appendix K
INTERRUPT control, 10-23
intersection, set, 7-7
invalid operation exception, floating-point, 14-5
inverse trigonometric functions, 8-8 thru 8-10
invocation line, 12-4, Appendix L
errors, 13-2
INWRD, 8-25
iSBC 86/12A system, 1-7, 1-8
I/0 device drivers, Appendix K
iRMX, Appendix M

keywords, 3-1, Appendix F

labels, 3-6, 4-10, 7-20
declarations of, 4-10
language elements, 3-1
large array, Appendix H
LARGE control, 10-25, Appendix I
lazy input, 8-13, 8-14
length of file, 5-14
less than, 7-8
less than or equal to, 7-8
lexical elements, 3-1
LF, 5-6, 11-2
libraries, 1-6, 1-7, 12-2
run-time support, 1-6, 1-7, 12-2
LIB86, 1-7, 12-2
limit exceeded errors, 11-14, 13-1 thru 13-3, 13-17 thru
13-19
line feed character, 5-6, 11-2
line marker, 5-14
linking, 1-5, 1-8, 12-1, 12-4
LINKS86, 1-7, 1-8, 12-1, 12-4
LIST control, 10-27
list processing, 5-13
sample program, 9-21
listing file, 11-1
or device, selection and processing,
controls for, 10-4
listing format and content, controls for, 10-5
listing preface, 11-1
literal integers, 3-5
literal real numbers, 3-5
literal strings, 3-6
LN, 8-7
load-time locatable code, 12-3, 12-4
local objects, 4-5
locating, 1-7, 1-8, 12-5, Appendix L
LOCS86, 1-7, 1-8, 12-5
logarithm, natural, 8-7
logical blanks, 3-3
logical implication, 7-7, 7-8
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logical record

interface, Appendix K

system, Appendix K
logical segments, 11-6, 11-8, 12-1
LONGINT, 5-5, Appendix H
LONGREAL, 5-8, 7-11, Appendix H
loop control statements, 7-16
LORD, 8-2
lower-case letters, 3-2
LROUND, 8-11
LTL, 12-3
LTRUNC, 8-11

main program module, 2-5, 4-1 thru 4-4
coded in other languages, Appendix J
MASKB8087ERRORS, 8-29
matrix multiplication program, 9-15
MAXINT, 5-5, Appendix F
MAXLONGINT, 5-5, Appendix F
MAXWORD, 5-5, Appendix F
maze game program, 9-17
membership, set
denotation members, 5-13, 7-2, 7-4
operator, 7-8
memory
allocation, on heap, 5-15, 8-11, Appendix K
managers, Appendix K
representation of data types, Appendix H
messages, 11-2, Chapter 13
error, 13-1 thru 13-3, 13-8 thru 13-17
extension, 13-3 thru 13-5
fatal error, 13-1 thru 13-3, 13-18 thru 13-20
limit exceeded, 13-1 thru 13-3, 13-18, 13-19
sign-on, Appendix L
trace, Appendix L
warning, 13-1 thru 13-3, 13-5 thru 13-8
microcomputer development system, 1-5, 1-7
mixed-mode arithmetic, 7-6
MOD, 7-6
MOD86/MOD186, 10-28
module heading, 4-7
modules
in other languages, Appendix J
linking together, 12-1
main program, 2-5, 4-1 thru 4-4
non-main, 2-5, 4-1 thru 4-4
multiplication, 7-5
multiplying operators, 7-1

named constants, 5-2
NaN, 7-11, 14-6, 14-7
negation
arithmetic, 7-5
logical, 7-7
nesting
of blocks, 2-1, 2-4, 4-2
of INCLUDE files, 10-23, 11-2
of procedures and functions, 2-4, 4-2, 11-2
of statement “blocks,” 11-2

Index

neutral objects, 13-3
NEW, 8-12, Appendix K
next value, 8-4
NIL, 5-16
NOCHECK control, 10-10
NOCODE control, 10-11
NOCOND control, 10-14
NODEBUG control, 10-15
NOERRORPRINT control, 10-17
NOEXTENSIONS control, 10-19
NOLIST control, 10-27
non-main module, 2-5, 4-1 thru 4-4
non-text files, 5-14, 8-14, 8-15
nonterminal symbols, vii, Appendix D
NOOBJECT control, 10-29
NOPRINT control, 10-31
normal zero, 14-7
normalized numbers, 14-7
NOT, 7-7
notation
for computer dialogue, vii
for extensions to standard Pascal, vii
for language syntax, vii, Appendix D
NOTYPE control, 10-39
NOXREEF control, 10-40
number conversion
automatic, in expression evaluation, 7-6
built-in functions for, 8-4
Numeric Data Processor, 8087, 1-1, 1-6, 7-10, 12-2, 14-4

objects, program, 4-4

neutral, 13-3
object code, 12-1, 12-2

content, controls for, 10-7
object file, 11-1, 11-8
object module, 11-8, 12-1, 12-2
OBJECT control, 10-29
ODD, 8-5
offsets

of entry points, 11-5
OHS86, 1-7, 1-8
open and closed subsystems, Appendix I
opening files, 4-5, 5-14, 8-13 thru 8-16
operands, 7-1, 7-3
operating environment exceptions, 14-2
operating instructions, Appendix L
operating system

Intellec Series 111, 1-5

user-supplied, Appendix K
operators, 7-1, 7-5 thru 7-9

adding, 7-1

addition, 7-5

AND, 7-7

arithmetic, 7-5

Boolean, 7-7

conjunction (AND), 7-7

difference, set, 7-7

disjunction (OR), 7-7

DIV, 7-5

division, integer, 7-5
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division, real, 7-5
equality, 7-8
equivalence, 7-8
greater than, 7-8
greater than or equal to, 7-8
implication, logical, 7-7, 7-8
IN, 7-9
inclusion, set, 7-7
inequality, 7-8
inequivalence, 7-8
intersection, set, 7-7
less than, 7-8
less than or equal to, 7-8
membership, set, 7-8
MOD, 7-6
multiplication, 7-5
multiplying, 7-1
negation, arithmetic, 7-5
negation, logical, 7-7
NOT, 7-7
OR, 7-7
ordering, 7-9
precedence of, 7-1
relational, 7-8
relative complement, for sets, 7-7
remainder, 7-6
set, 7-7
subtraction, 7-5
unary identity, 7-5
unary negation, 7-5, 7-6
union, set, 7-7
OPTIMIZE control, 10-30
OR, 7-7
ORD, 8-1
order of parts of a program, 4-1 thru 4-4
ordering operators, 7-8
ordinal
functions, 8-1
types, 5-5
organization of this manual, v
OTHERWISE, 7-15
OUTBYT, 8-26
output
file, 8-14
port, 8-25, 8-26
text file, 8-14, 8-15, 8-16 thru 8-25
output files from compiler, 11-1, Appendix L
OUTPUT, 4-6, 4-9, 5-14, 8-15, 8-20, 8-24
OUTWRD, 8-26
overflow exception
floating-point, 14-6
integer, 14-3
overview of Pascal-86, 1-1

PACK, 8-13

PACKED prefix, 5-9

PAGE, 8-24

paging of output listing, 10-16, 11-1
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parameter lists, 4-6, 6-4
compatibility of, 6-7
parameters, 4-6, 6-1, 6-4, 7-4, 7-12
BYTES, 6-6
functional, 6-7
procedural, 6-7
program, 4-6, 4-10
value, 6-5
variable, 6-6
parentheses, in expressions, 7-2
parts of a program, 4-1 thru 4-4
period, at end of program, 3-2
physical files, 5-14, 12-6, Appendix K
physical records, Appendix K
PIC, 12-3
PL/M-86
communicating with modules in, Appendix J
Pascal-86 compared to, 1-2, 1-3
pointer
dereferencing, 5-16
types, 5-15
variables, 5-15
port input, 8-25, 8-26
port output, 8-25, 8-26
portability, 1-3-
POSITION, Appendix B
position-independent code, 12-3
postfix notation program, 9-3
PQCLOSE, Appendix B
precedence of operators, 7-1
preceding value, 8-3
precision, 7-11, 14-6
exception, floating-point, 14-5
preconnection of files, 12-6
PRED, 8-3
predefined
constants, Appendix F
functions, 2-5, 8-1, Appendix F
identifiers, Appendix F
procedures, 2-5, 8-1, Appendix F
program parameters, Appendix F
types, Appendix F
predicates, 8-5
prefix notation program, 9-3
preparing a file
for input, 8-14
for output, 8-14
primary controls, 10-1, 10-2
errors in, 13-2
PRINT control, 10-31
private
heading, 4-10
objects, 4-5
section, 4-5
procedure
call, 7-13
declarations, 2-1, 6-1
heading, 6-1, 6-2
statements, 7-13
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procedures, 6-1

8087, 8-28

predefined, 2-5, 8-1, Appendix F
procedural parameters, 6-7
processor-dependent language features, Appendix B
program

block, 2-4, 4-2

checkout, controls for, 10-8

development environment, 1-5

development process, 1-6

examples, 1-9, 2-2, 2-6, 9-1

execution, Appendix L

heading, 4-9

listing, 11-1

module, 2-5, 4-1 thru 4-4

parameters, 4-6, 4-9

parts of, 4-1 thru 4-4

segmentation, Appendix I

structure, 2-1, 4-1
public

objects, 4-5

section, 4-5

symbols, in compiler output, 11-5
publications, related

Intel, Appendix L, Appendix M
punctuation symbols, 3-2, Appendix F
PUT, 8-18

quadratic roots program, 9-10

RANDOM ACCESS 1/0, Appendix B
range exceptions, 14-4
READ, 8-18
READLN, 8-23
real
arithmetic, 7-10, 12-2, 14-7
arithmetic exception, 14-4
constants, 3-5
number representation, 7-10
numbers, signed, 3-5
types, 5-8, 5-17
REAL, 5-8, 7-10, Appendix H
recipients clause in interface specification, 4-7
record
types, 5-10
variables, 5-10, 5-21
variants, 5-10
records, physical, Appendix K
recursion, 2-4
reentrancy, 2-4
referenced variables, 5-21
relational operators, 7-8
relative complement, for sets, 7-7
remainder, 7-6
REPEAT statements, 7-17
repetitive statements, 7-16
reserved words, 3-1, Appendix F
RESET, 8-15, Appendix B
RESET control, 10-32

Index

resolving external references, 12-2 thru 12-5
result type, of function, 6-3
RETURN key on console, notation for, vii
REWRITE, 8-15, Appendix B
ROUND, 8-11
rounding, floating-point, 14-7
RUN command, Appendix L
running Pascal-86 programs, Appendix L
run-time
data representations, Appendix H
environment, 1-5
errors, 14-1
interface, Appendix K
storage management, Appendix K
support libraries, 12-2
system, 1-4, 14-1, Appendix K

sample assembly language subroutine called from Pascal,
Appendix J
sample compiler output, 11-2, 11-3, 11-6, 11-7
sample programs
binary tree traversal, 2-2, 2-6, 9-3 thru 9-9
character input/output, 9-21
interrupt processing, 9-13
list processing, 9-19
matrix multiplication, 9-15
maze game, 9-17
quadratic roots, 9-10
temperature conversion, 1-10, 9-2
text editor, 9-11
scalar types, 5-3, 5-4
scope, 4-4
SDK-86 kit, 1-7, 1-8
section numbers, in manual, vii
sections
of object module, 12-6
of program, private and public, 4-5
SEEKREAD, Appendix B
SEEKWRITE, Appendix B
segmentation, of program, Appendix |
segments, logical, 11-6, 11-8, 12-1
naming conventions, Appendix J
semantics, 3-1
semicolon, 3-2
separate compilation, 2-5, 4-7
set
constructors, 7-4
empty, 5-13, 7-4
exceptions, 14-3
operators, 7-7
types, 5-13
variables, 5-13
set 8087 error mask, 8-29
SET control, 10-32
SETINTERRUPT, 8-27
SETRANDOM, Appendix B
severity levels, of errors, 13-1, 13-2
sign bit, 7-10, 7-11
signed integer, 3-5
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signed real number, 3-5
significand, 7-10, 7-11
simple

expressions, 7-2

statements, 7-12

types, 5-5
SIN, 8-8
SMALL control, 10-34, Appendix 1
source

code, Appendix L

files, Appendix L

program listing, 11-1, 11-2

selection and processing, controls for, 10-6
special symbols, 3-2, Appendix F
SQR, 86
SQRT, 8-7
stack segment (section) of object module, 11-8, 11-9, 12-2
standard Pascal, 1-1, 1-4, Appendix A
statements, 7-12

assignment, 7-13

CASE, 7-15

compound, 7-14

conditional, 7-14

empty, 7-12

executable, 7-12

FOR, 7-17

GOTO, 4-11, 7-21

IF, 7-14

in compiler output, 11-2

loop control, 7-16

procedure, 7-13

REPEAT, 7-17
repetitive, 7-16
separator between, 3-2
simple, 7-12
structured, 7-12
terminator for, 3-2

WHILE, 7-16
WITH, 7-19
static variables, 5-1
stepwise refinement, 2-4
storage management, run-time, Appendix K
string
constants, 3-6
types, 5-10, 5-17
strings, literal, 3-6
strongly typed language, 1-2, 5-3
structured statements, 7-12
structured types, 5-8
subrange types, 5-7
subsystems, 2-5, Appendix I
open and closed, Appendix 1

SUBTITLE control, 10-36
subtraction, 7-5

SUCC, 8-4
symbol and cross-reference listing, 10-40, 11-4

SYMBOLSPACE control, 10-37, 11-8
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syntax, 3-1
diagrams, Appendix E
notation, vii, Appendix D

tab character, 3-3
tag field, 5-10, 5-12
tags, in variant record, 5-10
TAN, 8-8
temperature conversion program, 1-10, 9-2
temporary real format, 7-4, 7-10, 7-11, Appendix H
TEMPREAL, 5-8, 7-10, Appendix H
terms, 7-2
terminal symbols, viii, Appendix D
text editor sample program, 9-11
text files, 5-14, 8-14 thru 8-25
TEXT, 5-14, Appendix B
tokens, 3-4
top-down development, 2-4
TITLE control, 10-38
trace messages from compiler, Appendix L
transcendental functions, 8-6 thru 8-10
transfer functions, 8-10
transfer procedures, 8-13
tree traversal program, 2-2, 2-6, 9-3 thru 9-9
trigonometric functions, 8-6 thru 8-10
TRUE, 5-6
TRUNC, 8-10
TYPE control, 10-39
type
constructors, 5-9
definitions, 5-4
specifications, 5-4
types, 5-1, 5-3
array, 5-9
base, 5-13
compatibility of, 5-17 thru 5-19
component, 5-9
conversion of, 7-3, 7-6, 8-10
enumerated, 5-6
file, 5-14
host, 5-7
index, 5-9
integer, 5-16
ordinal, 5-5
pointer, 5-15
predefined, Appendix F
real, 5-8, 5-17
record, 5-10
result, of function, 6-3
scalar, 5-3, 5-4
set, 5-13
simple, 5-5
string, 5-10, 5-17
structured, 5-8
subrange, 5-7

unary operators
identity, 7-5
negation, 7-5, 7-6, 7-7
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underflow exception, floating-point, 14-6
union, set, 7-7

Universal PROM Mapper (UPM), 1-7, 1-8
Universal PROM Programmer (UPP), 1-7, 1-8
unnormalized numbers, 14-7

UNPACK, 8-14

unresolved external references, 12-2 thru 12-4
uppercase letters, 3-2

value parameters, 6-5
variable
declarations, 4-1, 4-3, 5-19
parameters, 6-6
variables, 5-1
buffer, 5-14, 5-21, 8-15
control, in FOR statements, 7-17
denotations of, 5-20
entire, 5-20
indexed, 5-20
referenced, 5-21
variant records, 5-10
variants, of a record, 5-10
versions of Pascal, differences between, Appendix A

Index

vocabulary
of this manual, Glossary
of the Pascal-86 language, 3-1, Appendix F

warnings, 11-2, 13-1 thru 13-3
WHILE statements, 7-16
WITH statements, 7-19
WORD, 5-5, Appendix H
work files, Appendix L
WRD, 8-3

WRITE, 8-20

WRITELN, 8-24

XREF control, 10-40

zero divide exception
floating-point, 14-4, 14-6
integer, 14-3

8087
emulator, 1-1, 1-6, 7-9, 12-2, 12-4, 12-6, 14-4, 14-7
Numeric Data Processor, 1-1, 1-6, 7-10, 12-2, 12-4, 14-4,
14-7
procedures, 8-28
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