
































































































































































































































































































































































































































Table B-1. Regquired Exception Codes

SYMBOLIC NAME HEX VALUE MEANING

E$OK /] The operation completed normally.

ESPRECON 1501 Invalid syntax has been detected in
command line preconnection parameters.

ESNWRITE 1503 The file is not open for writing.

ESNREAD 1504 The file is not open for reading.

ESEOF 15FF A read was attempted but the file was

positioned at end of file.

ESEOR 15FE A read was attenpted past the end of
a record.

ESPATHEQ 15FD The name of the file already open was
not equal to the name specified.

ESMEM goe2 Insufficient memory for requested
operation.

ESFEXIST go20 The file, which should not have
existed, does in fact exist.

ESFNEXIST 0e21 The file, which should have existed,
does not in fact exist.

Your LRS procedures may return other codes to signal other exceptional
conditions. The range of codes from 1520H through 15EFH is reserved for your
use. When the run-time system encounters any of these codes (except ES$OK) or
any other codes it does not recognize, it calls the current exception
handler.

Specification Format

The specifications of each of the LRS procedures are divided into identical
sections. The DESCRIPTION section gives a brief summary of the function
performed by the routine and indicates under what conditions you might wish
to provide your own version of the routine.

The PROCEDURE INTERFACE section shows the general form of the PL/M-86 syntax
you should use to declare the procedure if you write your own version in
PL/M-86. Identifiers printed in lower case are merely descriptive; you may
use other identifiers in your own procedure declarations. PL/M-86 is used as
the standard for definition since all LRS procedures conform to PL/M-86
usage in calling sequence and register usage.



If a procedure returns an exception code, the REQUIRED EXCEPTION CODES
section defines which codes have special meaning to the run-time system.
Your LRS procedures may return other codes to denote other exceptional
conditions. Codes that the run-time system does not recognize are passed to
the current exception handler.

The run-time library RTNULL.LIB contains minimal versions of the LRS
procedures. The sections entitled RTNULL VERSION define the actions taken by
the procedures in RTNULL.LIB. You may find that some of the RTNULL versions
suit the needs of your application. You can use the procedures in RTNULL.LIB
if you are supplying an entire LRS and therefore not linking to the
libraries that contain the default LRS. If you link RTNULL.LIB after the
libraries that contain your LRS, any LRI procedures that you do not supply
are linked from RTNULL.LIB.

Following the specifications you will find an example implementation of a

set of specialized device drivers.

Data Types

The following data types are used in the specifications:

BYTE -- An eight-bit item.

WORD ~- A two-BYTE item.

POINTER ——~ Equivalent to PL/M-86 type POINTER (four bytes).
SELECTOR ~- Equivalent to PL/M-86 type SELECTOR. A 16-bit

iAPX 86,88 paragraph number (the base portion
of a four-byte POINTER).

Data Structures

Two types of data structures are central to the operation of an LRS:

l. File descriptors
2. File/device driver tables

FILE DESCRIPTORS

A block of memory, called a file descriptor, is needed to store attributes
of an active file. Memory space for file descriptors is supplied by the LRI
procedure TQSFILESDESCRIPTOR. Each file descriptor is 48 bytes long and
begins at a paragraph boundary (i.e., at an address that is evenly divisible
by 16). The first (lowest addressed) 16 bytes of a file descriptor are used
by device drivers. If you are supplying all of the device driver procedures
for a file (i.e. you are not using any of the default driver procedures),
your drivers may use this area for information specific to the file (for
example, for storing the open attributes of the file). The remaining 32
bytes are reserved for higher levels of the run-time system.




FILE/DEVICE DRIVER TABLES

Routines that actually transfer data and communicate with external files or
devices are called file/device drivers or just device drivers. Because of
the unique requirements of different devices and file types, there is a need
for different device drivers. The default logical record system supplies two
sets of drivers: one for formatted files and one for unformatted files. Each
set contains ten procedures to perform ten file actions: open, close, read,
write, seek, skip to the end of a record, mark the end of a record, rewind,
backspace, and mark the end of a file.

You can replace or supplement the default device drivers by writing your own
driver routines in accord with the LRI procedure specifications that follow.
The mechanism for connecting your device drivers to the run-time system
consists of device driver tables used together with the LRI procedure
TQSDEVICE. A device driver table is an array of long pointers to the entry
points of the ten device driver procedures. When you supply a set of device
driver routines, you must also supply a device driver table containing the
addresses of those routines. The run-time system uses these addresses to
form indirect calls to your driver routines. In addition, you must supply
your own TQSDEVICE routine to inform the run-time system which device driver
table to use for any given file. The device driver table is illustrated in
figure B-2.

| OPEN | (low addresses)

| END FILE * | (high addresses)

* Not used for Pascal-86/88 support.
Figure B-2. Table of Addresses for File/Device Drivers

Note that the order of entries in the table is important. The function of a
driver routine determinets its position in the table. For example, when the
run-time system needs to perform a file open, it always calls the first
routine in the table. Since the run-time system forms indirect calls using
the address in the device driver tables, you may assign any names to your
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driver routines.

The following example shows one way of setting up a device driver

PL/M-86.

DECLARE VT _DRIVER TABLE (1@) POINTER;

VT_DRIVER_TABLE
VT _DRIVER_TABLE
VT_DRIVER_TABLE
VT _DRIVER_TABLE
VT_DRIVER_TABLE
VT _DRIVER_TABLE
VT_DRIVER_TABLE
VT _DRIVER_TABLE
VT _DRIVER_TABLE
VT _DRIVER_TABLE

(0)
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

@VT_OPEN;

@VT CLOSE;
@VT_READ;

@VT WRITE;
@VT_SEEK;
@VT_SKIP;
@VT_END_RECORD;
@VT_REWIND;
@VT_BACKSPACE;
@VT_END FILE;
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Connection Procedures

The following procedures are used to establish connections at run time
between the logical record system and your device driver procedures,

—————————— —— —————————— —————— v —

DESCRIPTION

This routine supplies space for file descriptors. It is called by the
run-time system before each file open if the run-time system does not
already have a free file descriptor. The default version of
TQSFILESDESCRIPTOR calls the UDI procedure DQS$SALLOCATE. You should provide
your own version of TQ$FILESDESCRIPTOR if one of the following conditions
prevail:

1. Your system does not include DQSALLOCATE.
2. Your application requires only a fixed number of file descriptors,
thereby enabling you to use a simpler allocation algorithm.
PROCEDURE INTERFACE
TQSFILESDESCRIPTOR:
PROCEDURE (£f£d$sel$p) WORD PUBLIC REENTRANT;
DECLARE fd$sel$p POINTER;

DECLARE fd BASED fd$sel$p SELECTOR;
DECLARE err$code WORD;

’
RETURN err$code;
END;

INPUT PARAMETERS

fd$sel$p contains the address of the output item fd.

OuUTPUT

fd identifies a 48-byte area that the run-time system may use for a file
descriptor.

This is a typed procedure (function). The value of the procedure is a
WORD (here called err$cogg) that indicates the result of calling this
procedure.

REQUIRED EXCEPTION CODES
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ESOK

COMMENTS
The run-time system does not return space when a file descriptor is freed by
a file close. However, when a file is to be opened and a free file

descriptor exists, the run-time system re-uses that space and does not call
TQS$SFILESDESCRIPTOR.

RTNULL VERSION

The version of TQS$SFILESDESCRIPTOR in RTNULL.LIB provides six file
descriptors in a statically allocated memory space.
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DESCRIPTION

This procedure determines which set of device drivers is to be used for a
given file. The procedure is called prior to every file open. If you wish to
provide your own device drivers you must supply a TQ$DEVICE procedure, since
it is the sole means of enabling the run-time system to call the drivers in
your LRS.

PROCEDURE INTERFACE

TQSDEVICE:
PROCEDURE (name$p, name$Slength, driver$table$addr$p)
WORD PUBLIC REENTRANT;
DECLARE name$p POINTER,
name$length BYTE,
driver$table$addr$Sp POINTER;
DECLARE driverS$table$addr
BASED driver$table$addrSp POINTER;
DECLARE err$code WORD;

;
RETURN errS$code;
END;

INPUT PARAMETERS

name$p points to the path name of the file that is to be opened, and
name$length contains its length. If you want your device drivers to
operate on some, but not all, files, your TQ$DEVICE must examine the
path name to determine which device drivers to use. For example, if your
application requires a special set of device drivers to handle a
videotape machine, you may decide to select them whenever the logical
device :VT: is used as the pathname. Take care not to create any
unnecessary system dependencies by the way your TQ$DEVICE examines path
names. Do not change the path name; the run-time system assumes that the
contents of the area addressed by name$p are not changed.

driver$table$addr$p points to an area that contains the address
(driverStableSaddr) of one of the default device-driver tables. Do not
change this area 1If you wish to use the default table.

OUTPUT

If you do wish to substitute one of your device-driver tables for the
table determined by the run-time system, overwrite driver$Stable$addr
with the address of your table.
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This is a typed procedure (function). The value of the procedure is a
WORD (here called err$code) that indicates the result of calling this
procedure.

REQUIRED EXCEPTION CODES

E$OK
COMMENTS

RTNULL VERSION

There is no version of TQS$DEVICE in RTNULL.LIB. If your application does no
I1/0, the compilers do not generate calls to TQSDEVICE. If you are supplying
your own device drivers, you must code your own version of TQ$SDEVICE.

RTNULL.LIB does, however, contain null versions of the default driver tables
and driver routines. These cause the processor to halt, if they are ever
called. Therefore, if you do not want to use any of the default drivers,
your TQ$DEVICE routine must always overwrite the default driver table
address with the address of one of your driver tables.
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Control Procedures

The procedures in this section control execution of the LRS.

DESCRIPTION

This procedure sets up an exception handler, processes file preconnection
parameters that may be entered in the program invocation line, and performs
any other initialization of the LRS. TQ$INITIALIZE is called at the
beginning of program execution.

PROCEDURE INTERFACE
TQSINITIALIZE:

PROCEDURE (list$addr$p) WORD PUBLIC REENTRANT;
DECLARE list$addr$p POINTER;
DECLARE list$addr BASED list$addr$p WORD;
DECLARE err$code WORD;
H
RETURN err$code;
END;

INPUT PARAMETERS

list$addr$p contains the address of the output item list$addr.

OUTPUT

TQSINITIALIZE must £ill list$addr with the address of the list that it
creates of preconnection parameters. This value is passed later to
TQSGETSPRECON. (If you code your TQSINITIALIZE to be reentrant, the
preconnection list can not be stored in memory local to TQSINITIALIZE.)
If your application does not use preconnection, list$addr may be filled
with a zero pointer or a pointer to a dummy list entry (five bytes of
zeros) .

This is a typed procedure (function). The value of the procedure is a

WORD (here called errS$code) that indicates the result of calling this
procedure.

REQUIRED EXCEPTION CODES

ESOK
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COMMENTS

The default version of TQ$INITIALIZE does nothing but make the following
calls to subsidiary LRS procedures and check their returned condition codes.
All of these functions should return E$SOK if they complete successfully.

ECODE = TQSESTART; /* Set up exception handler. */
ECODE = TQ$PARSECL(listsaddrS$p); /* Parse command line. */
ECODE = TQS$SINITIO; /* Initialize I/0 system. */
ECODE = TQSINITMM; /* Initialize memory manager. */

Associated with the procedure TQSPARSECL is the data structure TQ$DEFAULTPL.
You may either selectively override any of these subsidiary features in the
LRS, or override the entire TQSINITIALIZE procedure.

The default TQSESTART establishes the LRS's exception handler as the current
exception handler by calling the UDI procedure DQSTRAPSEXCEPTION. The LRS's
exception handler displays a message on the console and causes the job to be
aborted. You need to supply your own version of TQS$SESTART if you wish to use
another exception handler.

The default TQSPARSECL parses any preconnection parameters that may have
been entered in the program invocation command. Preconnection parameters
associate external path names with internal program objects (the
program—parameter-list of the PROGRAM statement in Pascal-86/88; unit
numbers in FORTRAN-86/88). TQSPARSECL fills list$addr with a POINTER to the
list that it creates of preconnection parameters. This pointer is passed
later to TQSGETSPRECON. If your application does not use dynamic
preconnection, you may wish to provide a version of TQ$SPARSECL that merely
fills list$addr with a POINTER to TQSDEFAULTPL.

The data structure TQ$DEFAULTPL contains the default proconnections defined
by FORTRAN-86/88 and Pascal-86/88. The defaults are:

0 For FORTRAN-86/88...

1. UNIT5

CI:
2. UNITo :CO:

non

o For Pascal-86/88...

1. INPUT = :CI:

2. OUTPUT = :CO:

You may supply your own version of TQ$SDEFAULTPL if you wish to change the
default preconnections. Refer to the discussion of TQSGETSPRECON for the
format of a preconnection list.

The default TQ$INITIO does nothing. You may supply your own version of
TQ$INITIO to perform any initialization required by your device drivers.

The default TQSINITMM does nothing. You may supply your own version of
TQSINITMM to perform any initialization required by your memory management
routines TQSALLOCATE, TQ$FREE, and TQSGETSSMALLSHEAP.

If you supply your own version of TQSINITIALIZE, you must perform your own
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preconnection parsing and supply your own preconnection lookup routine
(TQSGETSPRECON) and your own exception handling routines (TQS$SETSERH,
TQSGET$ERH, and an exception handler). Supplying your own version of
TQSINITIALIZE overrides the default initialization required by these default
LRS procedures,

RTNULL VERSION

The null version of TQSINITIALIZE sets up the default preconnections, but
does no preconnection parsing and does not establish a default exception
handler. It does initialize the null version of TQ$SFILESDESCRIPTOR. (Refer
to the discussion of TQSFILESDESCRIPTOR.)

The null version of TQSESTART does nothing (i.e., if an exception handler is
already established, it remains so).

The null version of TQSPARSECL returns a pointer to TQSDEFAULTPL.

The null version of TQS$SDEFAULTPL is an empty list (no preconnections).




DESCRIPTION

This procedure is called before every file open to look up any preconnection
parameter that may have been specified for the file.

PROCEDURE INTERFACE

TQSGET$SPRECON:

PROCEDURE (unit, 1$filename$p, 1lSfilename$length,
p$filename$addr$Sp, precon$root) BYTE

PUBLIC REENTRANT;
DECLARE unit
1$filenameS$p
1$filename$Slength
pS$filename$addrsSp
precon$root
DECLARE p$filename$addr
BASED pS$filename$Saddr$p
DECLARE pS$filename$length

’
RETURN p$filename$length;
END;

INPUT PARAMETERS

The input parameters depend on
FORTRAN-86/88 or Pascal-86/88:

BYTE,
POINTER,
BYTE,
POINTER,
SELECTOR;

POINTER;
BYTE;

whether the calling program is written in

o If 1$filename$Slength is zero, then the calling program is written

in FORTRAN-86/88 and unit

contains the unit number of the file.

o Otherwise, the calling program is written in Pascal-86/88;
1$filename$p points to a string containing the logical file name
(Pascal-86/88 file variable) and l$filename$length contains the
(non-zero) length of the string.

pSfilename$addr$p points to the output item p$filename$Saddr.

precon$root indicates the beginning of the preconnection list to be used
for converting the unit number or logical file name to a physical file

name (actual path name). (This

will help you if you design your LRS

procedures to be reentrant, since the preconnection list will not be in
memory that is local to this procedure.) Refer to the TQS$SINITIALIZE
procedure for information on how the preconnection list is built.

ouTPUT
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This is a typed procedure (function). The value of the procedure is a
BYTE that indicates the length of the physical file name (path name)
that corresponds to the input unit number or logical file name. If no
corresponding entry is found in the preconnection list or if your
application does not use preconnection, the value returned by the
procedure must be zero.

If a corresponding entry is found, place a pointer to the physical file
name in p$filename$addr, and return the length of the physical file
nane.

REQUIRED EXCEPTION CODES

This procedure returns no explicit exception code. If no match is found
in the preconnection list, the procedure must return a value of zero.

COMMENTS

If you do not supply your own version of TQ$INITIALIZE or TQS$SPARSECL, the
parameter precon$root of TQSGETSPRECON points to a linked list, each entry
of which has the following format:

POINTER BYTE BYTE (n)

—— — ———— - — - ——— ———— ] — - —————— ——— T —— ——— — i —————— - - - —— - v —

For the last entry in the linked list, the LOCATION OF NEXT ENTRY is zero,
or else the last entry is a null entry indicated by a STRING LENGTH of zero.
Each (non-null) STRING contains one preconnection assignment in the same
form as appears in the program invocation line; for example:
DATAFILE=:F1:CUST12.DAT (Pascal-86/88)
UNIT4=:LP: (FORTRAN-86/88)

RTNULL VERSION

The version of TQSGETSPRECON in RTNULL.LIB always returns a length of zero.
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DESCRIPTION

This procedure terminates execution of the job. You must supply your own
version of this procedure if your system does not have the UDI procedure
DQSEXIT. (The default version of TQSEXIT calls DQSEXIT.)

PROCEDURE INTERFACE

TQSEXIT:
PROCEDURE (termination$type) PUBLIC REENTRANT;
DECLARE terminationStype WORD;

i
END;
INPUT PARAMETERS

terminationStype has a value of zero or one. Zero means normal
termination; one indicates that termination is due to an exception.

OuTPUT

(None.)

REQUIRED EXCEPTION CODES

(None.)

COMMENTS

This procedure must not attempt to return control to the calling procedure.

RTNULL VERSION

The RTNULL.LIB version of TQSEXIT causes the processor to halt.



Device Driver Procedures

The device driver procedures perform I/0 operations for a file. When you
supply your own device drivers, the code you write is concerned only with
generalized aspects of I/0 such as buffering, transferring bytes of data to
and from physical devices, and recognizing record boundaries. You do not
have to be concerned with assembling bytes into integers, reals, strings, or
other item types. This work is done by higher levels of the run-time system.

FILE MARKERS

The mwodel of file processing assumed by the LRI uses three kinds of file
markers:

1. End-of-record mark
2. End-of-file mark
3. Current file position pointer

Your device drivers may implement these markers in any way that is
appropriate for the files and devices you deal with. The following
suggestions illustrate some of the possible implementations:

o The end-of-record mark may be a CR-LF (carriage return, line feed) pair
in a text file, the inter-record gap on a magnetic tape file, or
whatever form of record seperator is suitable for the file or device.

o For disk storage devices, the end-of-file mark may be a position
pointer. Magnetic tape files might use a tape-mark as the end-of-file
mark.

o The current file position pointer marks a specific character, which is
not necessarily at the beginning or end of a record.

BUFFERING

No file buffering is performed in the run-time system above the LRI level.
The default device drivers (i.e., those in the LRS supplied by Intel)
provide buffering (except for text files and formatted output to
non-seekable devices). If you are supplying your own device drivers, you
must also provide whatever buffering is necessary for your application.




DESCRIPTION

The run-time system calls open before performing any input or output on a
file., The open routine makes the connection to a physical file, allocates
buffers, sets the file pointer to the beyginning of the file, and otherwise
prepares the file for subsequent I/0 operations.

The default open procedure uses the UDI procedures DQ$OPEN, DQSATTACH,
DQSDETACH, DQSCREATE, DQ$ALLOCATE, DQ$FREE, DQS$SPECIAL, and
DQSGETSCONNECTIONSSTATUS. You must supply your own open procedure if your
system is missing any of these interfaces.

PROCEDURE INTERFACE

open:
PROCEDURE (fd, name$Sp, nameSlength, attribute,
rec$length) WORD PUBLIC REENTRANT;

DECLARE fd SELECTOR,
nameS$p POINTER,
name$length BYTE,
attribute WORD,
rec$length WORD;

DECLARE err$code WORD;

H
RETURN errS$code;
END;

INPUT PARAMETERS
fd identifies the file descriptor for the file to be affected.

name$p points to an area containing the path name of the file, and
name$length contains its length in bytes. The path name comes either
from the FORTRAN-86/88 or Pascal-86/88 module or from the TQ$SGET$PRECON
routine. (Do not modify the contents of the area addressed by name$p.
The run-time system assumes that the contents of this area remain
unmnodified.) If name$length is zero, the driver should assume that it is
a scratch file (work file) to be deleted after the close operation.

The attribute WORD contains several bit parameters that provide more
information about the file. Your open driver may either use or ignore
these parameters, depending on their relevance to the files and devices
the driver is designed to support. Some of the parameters may be
relevant to other driver procedures that will be called later to operate
on the file. In this case you should store the parameters in the user
portion of the file descriptor for the file. The bit parameters are
defined in table B-2. The bits are numbered from least significant (bit
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zero) to most significant (bit 15).

rec$§length contains the record length to be associated with the file. A
value of zero indicates that the record length is variable.

Table B-2. Attribute Bit Items for Open

1,0 Status of file.

26 Unknown status; file may or may not already exist.
(This is the default setting and the only setting for
Pascal-86/88.)

g1 New file; file must not already exist.
19 0ld file; file must already exist.
11 Scratch file; file must be deleted on execution

of close.
2 Access to file.
7} Sequential access; seek driver routine will not

be called. (This is the only setting for
Pascal-86/88.)

1 Direct access; seek driver routine may be called.
3 Format of file.

a Unformatted; file contains binary data.

1 Formatted; file contains character data (typically

ASCII-encoded and printable on line printer).

4 (Reserved.)
5 Record delimiter.
] None. The first character of a record is treated as

any other character. (This is the only setting for
Pascal-86/88.)

1 The first character of every record is a vertical
spacing control for a printer.
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Table B-2.

Attribute Bit Items for Open (cont'd.)

20

g1

19

11

Interactivity.

Not an interactive file.

Possibly interactive file. The device should be
treated as an interactive console (no buffering).

For FORTRAN-86/88 CARRIAGE = CONSOLE files,

this is used for the $ (dollar-sign) edit descriptor,
which can suppress the record terminator in
sequential formatted output statements.

In Pascal-86/88 this is used to indicate

TEXTFILE output.

Path check.

I/0

No action required. (This is the only setting for
Pascal-86/88 support.)

Compare the path name supplied with this call to
open against that associated with the open
connection. 1If they are unequal, return the ES$PATHEQ
exception code without taking any other action. If
they are equal, accept the new open attributes
without changing the file pointer. This feature is
used to support the FORTRAN-86/88 OPEN statement.
mode.

Destructive write only.

Read only.

(Reserved.)

Update. (FORTRAN-86/88 only.)

(Reserved.)

—— - — — —— ——————— T ————— —— ————— — T —————— - ——— — T ———— T ——————— ‘i it

ouTPUT

This is a typed procedure (function). The value of the procedure is a
WORD (here called err$code) that indicates the result of calling this

procedure.

REQUIRED EXCEPTION CODES
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ESOK. For FORTRAN-86/88, also ESFEXIST (for a new file that already
exists), ESFNEXIST (for an old file that does not exist), and ESPATHEQ
(for failure of a path check).

COMMENTS

RTNULL VERSION

Causes the processor to halt.
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DESCRIPTION

This procedure closes a file, flushing out any data that may be left in
buffers and returning buffer space.

PROCEDURE INTERFACE

close:
PROCEDURE (fd, dispose) WORD PUBLIC REENTRANT;
DECLARE £d SELECTOR,

dispose BYTE;
DECLARE err$code WORD;

H
RETURN errS$code;
END;
INPUT PARAMETERS
fd identifies the file descriptor for the file to be affected.
dispose contains several bit items that specify what to do with the
file. These bits are defined in table B-3. The bits are numbered from

least significant (bit zero) to most significant (bit seven).

Table B-3. Disposition Parameters for Close

——— o ———————— T —_————— —— —— ——— ——— ——— A ——— ——— T ————— ——— ———— ———_—— > o — T ———

BITS VALUE INTERPRETATION
1,0 Disposition of file:
g0 Dispose as appropriate for status of file as

specified in open. (For example, if work file,
delete.) This is the only setting for Pascal-86/88.

g1 Do not delete the file.
19 Delete the file.
11 (Reserved.)

2-7 (Reserved.)

—— e —————— ———— — —— " ——— " ——— —— ———— — ——— — T —— T — ] — T —— — T ———— — ——— —————————— o t—— —
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OUTPUT
This is a typed procedure (function). The value of the procedure is a
WORD (here called err$code) that indicates the result of calling this
procedure,

REQUIRED EXCEPTION CODES

ESOK

COMMENTS

Note that, when a file is closed, the space used by its file descriptor is
not returned. The file descriptor is re-used by the run-time system if
another file is opened, and TQSFILESDESCRIPTOR is not called before that
open.

RTNULL VERSION

Causes the processor to halt.
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DESCRIPTION

This procedure reads a specified number of bytes from a file.

PROCEDURE INTERFACE

read:
PROCEDURE (fd, buffer$p, count,
actual$count$p) WORD PUBLIC REENTRANT;

DECLARE £d SELECTOR,
buffers$p POINTER,
count WORD,

actual$count$p POINTER;
DECLARE actual$count BASED actual$count$p WORD;
DECLARE err$code WORD;
i
RETURN err$code;
END;
INPUT PARAMETERS
fd identifies the file descriptor for the file to be affected.

count specifies the number of bytes to be read.

buffer$p and actual$count$p contain the addresses of output items.

OUTPUT

Store the data read by this procedure at the location addressed by
buffer$p.

Fill actual$count with the number of bytes actually read.

This is a typed procedure (function). The value of the procedure is a
WORD (here called err$code) that indicates the result of calling this
procedure.

REQUIRED EXCEPTION CODES
ESOK; ESEOF when end of file is encountered before count bytes are read;
ESEOR when end of record is encountered before count bytes are read.

COMMENTS
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The run-time system calls this routine to read all or part of a record. When
only part of a record is read, several calls may be necessary to read the
entire record. The ESEOR exception signals when the end of a record is
reached., For files with fixed length records, the run-time system never
tries to read more bytes than the fixed number defined for the record.
However, this driver must be able to recognize the end of a record, and be
able to position the file pointer to the beginning of the next record before
the next read operation.

RTNULL VERSION

Causes the processor to halt.
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DESCRIPTION

This procedure writes a specified number of characters to a file.

PROCEDURE INTERFACE

write:
PROCEDURE (£fd, buffer$p, count) WORD PUBLIC REENTRANT;
DECLARE fd SELECTOR,
buffer$p POINTER,
count WORD;

DECLARE err$code WORD;
éETURN err$code;
END;
INPUT PARAMETERS
fd identifies the file descriptor for the file to be affected.
buffer$p points to the beginning of the data to be written.

count specifies the number of bytes to be written.

OUTPUT
This is a typed procedure (function). The value of the procedure is a

WORD (here called errscode) that indicates the result of calling this
procedure.

REQUIRED EXCEPTION CODES

ESOK

COMMENTS

The run-time system may call this procedure several times in order to
complete an entire record, even if the records are fixed in length. When the
record is complete, the run-time system calls the endS$record driver to mark
the end of the record. It is the responsibility of write to perform any
output buffering that may be desired.
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RTNULL VERSION

Causes the processor to halt.
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DESCRIPTION

This routine is called for files opened for direct access to position the
file pointer before a read or write operation. (This routine is not used by
the Pascal-86/88 run-time system.)

PROCEDURE INTERFACE

seek:
PROCEDURE (£fd, mode, high$Soffset, lowSoffset) WORD
PUBLIC REENTRANT;

DECLARE fd SELECTOR,
mode BYTE,
lowSoffset WORD,
highSoffset WORD;

DECLARE err$code WORD;

i
RETURN errScode;
END;
INPUT PARAMETERS
fd identifies the file descriptor for the file to be affected.
low$offset and highsoffset together form a four-byte (DWORD) unsigned
integer (here called offset) that represents either a position in the

file or the number of bytes to move the file position pointer, depending
on the setting of mode.

mode indicates the type of seek required. The values of mode are defined
in table B-4.
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Table B-4. Mode Parameters for Seek

) Seek to the record number specified in offset.
Note that the first record of a file is record number 1.

1 Move file pointer back by offset bytes within
current record.

2 Set file pointer to offset within current record.

3 Move file pointer forward by offset bytes within

current record.

4 Move file pointer to end of file,

—————————— ——_—— — ——— - —— ——— ———— —————— —— f— —————— —— —— —— T ———————————— - ——————

OuUTPUT

This is a typed procedure (function). The value of the procedure is a
WORD (here called errS$Scode) that indicates the result of calling this
procedure.

REQUIRED EXCEPTION CODES

E$OK

COMMENTS

Modes 1 through 4 are not currently supported or required.

RTNULL VERSION

Causes the processor to halt.
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DESCRIPTION

This procedure moves the file pointer forward to the beginning of the next
sequential record. The procedure is called when processing of a record is
finished, even though only part of the record was read (as caused by a slash
(/) in a FORTRAN-86/88 format or by READLN in Pascal-86/88).

PROCEDURE INTERFACE

skip:
PROCEDURE (fd) WORD PUBLIC REENTRANT;
DECLARE £d SELECTOR;

DECLARE err$code WORD;
H
RETURN errs$code;
END;
INPUT PARAMETERS

fd identifies the file descriptor for the file to be affected.

OUTPUT

This is a typed procedure (function). The value of the procedure is a
WORD (here called err$code) that indicates the result of calling this
procedure.,

REQUIRED EXCEPTION CODES

ESOK; ESEOF if end of file is encountered.

COMMENTS

RTNULL VERSION

Causes the processor to halt.



DESCRIPTION

This procedure marks the end of a record. The run-time system calls this
routine every time output to a record (even a fixed-length record) is
completed (as caused by a slash format in FORTRAN-86/88 or by a Pascal-86/88
WRITELN) .

PROCEDURE INTERFACE

end$record:
PROCEDURE (£f£d) WORD PUBLIC REENTRANT;
DECLARE fd SELECTOR;
DECLARE err$code WORD;

i
RETURN errS$code;
END;

INPUT PARAMETERS

fd identifies the file descriptor for the file to be affected.

OUTPUT

This is a typed procedure (function). The value of the procedure is a
WORD (here called err$code) that indicates the result of calling this

procedure.

REQUIRED EXCEPTION CODES

E$SOK

COMMENTS

Your driver should mark the file in a manner appropriate for the particular
device and access mode being used. (For example, for text files you may want
to write carriage return and line feed characters.) For files with
fixed-length records, the driver may either increment the record pointer or
pad the balance of the record with a distinguishable character. A call to
this driver implies that the program has terminated output to the record,
and that the rest of the record is either undefined or defined by this

driver.
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RTNULL VERSION

Causes the processor to halt.
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——————— ———— ———————— " —— - ————

DESCRIPTION

This routine sets the file pointer to the beginning of file and performs any
device control functions necessary to rewind the physical device.

PROCEDURE INTERFACE

rewind:
PROCEDURE (fd, mode) WORD PUBLIC REENTRANT;
DECLARE fd SELECTOR,

mode BYTE;
DECLARE err$code WORD;

i
RETURN errS$code;
END;
INPUT PARAMETERS
fd identifies the file descriptor for the file to be affected.
mode specifies access rights to the file after it is rewound. The values

correspond to those of bits 8 and 9 of the attribute parameter of the
open driver:

VALUE INTERPRETATION
) Destructive write only.
1 Read only.
2 (Reserved.)
3 Update.

OUTPUT

This is a typed procedure (function). The value of the procedure is a
WORD (here called err$code) that indicates the result of calling this
procedure,

REQUIRED EXCEPTION CODES

ESOK

COMMENTS
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RTNULL VERSION

Causes the processor to halt.



DESCRIPTION

This procedure positions the file pointer to the beginning of the previous
record. (It is not used for Pascal-86/88 support.)

PROCEDURE INTERFACE
backspace:

PROCEDURE (fd) WORD PUBLIC REENTRANT;
DECLARE fd SELECTOR;
DECLARE err$code WORD;
;
RETURN err$code;
END;

INPUT PARAMETERS

fd identifies the file descriptor for the file to be affected.
ouTPUT
This is a typed procedure (function). The value of the procedure is a

WORD (here called errScode) that indicates the result of calling this
procedure.

REQUIRED EXCEPTION CODES

E$OK
COMMENTS

RTNULL VERSION

Causes the processor to halt.
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DESCRIPTION

This procedure marks the current position of the file pointer as the end of
the file. (This procedure is not used for Pascal-86/88 support.)

PROCEDURE INTERFACE

end$sfile:
PROCEDURE (fd) WORD PUBLIC REENTRANT;
DECLARE fd SELECTOR;

DECLARE err$code WORD;
i
RETURN err$code;
END;
INPUT PARAMETERS

fd identifies the file descriptor for the file to be affected.

OUTPUT

This is a typed procedure (function). The value of the procedure is a
WORD (here called err$code) that indicates the result of calling this
procedure.

REQUIRED EXCEPTION CODES

COMMENTS

If there is data in the file beyond the location indicated by the current
file pointer, that data is truncated.

RTNULL VERSION

Causes the processor to halt.
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Exception Handler Procedures

Refer also to the TQ$SINITIALIZE procedure.

——————— ————— — —— —— — - ——————— ——

DESCRIPTION

This procedure establishes the address of the exception handler to be used
in processing all subsequent exceptional conditions. The run-time system
calls this procedure from TQSINITIALIZE once at the start of program
execution to establish the default exception handler. You must supply your
own version of TQSSETS$ERH if your system does not have the UDI procedure
DQSTRAPSEXCEPTION.

PROCEDURE INTERFACE
TQSSETSERH:
PROCEDURE (handler$addr) PUBLIC REENTRANT;
DECLARE handler$addr POINTER;

I
END;

INPUT PARAMETERS

handler$Saddr is the address of the new exception handler.

OUTPUT

(None.)

REQUIRED EXCEPTION CODES

(None.)

COMMENTS

The handler address should be stored so that it is accessible by TQ$GETSERH.
At any one time, only one exception handler can be in effect for the set of
modules linked to one LRS; therefore, handler$addr may be stored in local
memory without limiting reentrancy of the LRS.

In multitasking systems a contention condition can occur wherein one task
has updated only one word of the handler address when interrupted by anothet
task that needs to read the entire address. If this condition can occur in
your application, you must provide for synchronization to prevent it from

B-38



occurring.

If you supply your own version of TQ$SETSERH, you should do the same for
TQSGETSERH.

RTNULL VERSION

The version of TQ$SETSERH in RTNULL.LIB returns without actually

establishing an exception handler. Refer also to the null version of
TQSGETSERH.
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DESCRIPTION

This procedure is called by any procedure in the run-time system that has an
exception condition to report. TQSGETSERH delivers the address of the
current exception handler so that the calling procedure can formulate an
indirect call to that error handler. You must supply your own version of
TQSGETSERH 1f your system does not have the UDI procedure
DQSGETSEXCEPTIONSHANDLER.

PROCEDURE INTERFACE
TQSGETSERH:
PROCEDURE (handler$addr$p) PUBLIC REENTRANT;
DECLARE handler$addr$p POINTER;
DECLARE handler$addr BASED handler$addr$p POINTER;

14
END;

INPUT PARAMETERS

handler$addr$p contains the address of the output item handler$addr.

OUTPUT

Fill handler$addr with the address of the current exception handler (as
provided earlier by TQSSETSERH) .

REQUIRED EXCEPTION CODES

(None.)

COMMENTS
The pointer fetched by TQSGETSERH has two primary uses:

l. It is used to formulate an indirect call to the current exception
handler. The run-time system always calls TQSGETSERH before calling the
exception handler to ensure that the address used in the call refers to
the most recently established handler.

2. It can be saved to be used later in a call to TQSSETSERH to restore the
current exception handler after another handler has been temporarily
substituted.
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If you provide your own version to TQ$GETSERH, you should do the same for
TQ$SETSERH,

RTNULL VERSION

The version of TQSGETS$ERH in RTNULL.LIB causes the processor to halt, since
the null version of TQSSETSERH does not establish an exception handler.
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Memory Management Procedures

Several data structures of the run-time system have dynamic memory
requirements; namely:

Preconnection list
File descriptors
File buffers
Pascal-86/88 heap

0O 000

The run-time system takes two different approaches to allocation of space
for these structures.

1. The first three of these structures (the preconnection list, file
descriptors, and file buffers) are managed by LRS procedures. When you
provide your own versions of the procedures that deal with these
structures, you also take on the responsibility for allocating memory
for those structures.

2. The Pascal-86/88 heap is not managed by LRS procedures but rather by
procedures at higher levels of the run-time system. The heap-management
procedures call on LRS procedures for allocation of memory space for
the heap. Therefore, while you cannot provide your own procedures for
heap management, you can provide your own procedures for allocation of
space for the heap.

The Pascal-86/88 heap is used for storage of dynamic variables. You allocate
space for a dynamic variable by using the Pascal-86/88 procedure NEW; you
free dynamic variable space by using DISPOSE.

The run—-time system provides two memory managers to control the heap. The
Pascal-86/88 program automatically determines which memory manager to use
depending on the model of segmentation you select for the module being
compiled. Pointer types defined under the SMALL model (with —-CONST IN DATA-)
are 16-bit pointers and require that storage be allocated in the data group
DGROUP. Pointer types defined under other models use 32-bit pointers and
have no restriction on which segment or group they point to. Both memory
managers can be used in one program if the program contains modules compiled
both under SMALL (~CONST IN DATA-) and under other models.

The SMALL model memory manager calls the LRS procedure TQ$SGET$SMALLSHEAP to
determine the size and location of the small heap. The other memory manager
(called the large model memory manager) calls the LRS procedures TQSALLOCATE
and TQSFREE to dynamically control space for the heap. These LRS procedures
are explained in the following sections.

Note that neither of the memory managers is reentrant. This means that no
two tasks in a multitasking environment may invoke the same memory manager
concurrently. One way to avoid this problem is to provide synchronization in
your Pascal-86/88 program for the calls to NEW and DISPOSE, to ensure that
no two calls to either of these procedures are active at the same time. This
method works for either the larye or the SMALL-model memory manager.
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DESCRIPTION

This procedure is invoked only by the large model memory manager to expand
the Pascal-86/88 heap. TQS$SALLOCATE allocates an additional area of memory
for the heap. You need to supply your own version of TQSALLOCATE if your
system does not include the UDI procedure DQSALLOCATE.

PROCEDURE INTERFACE

TQSALLOCATE:
PROCEDURE (size, errScode$p) SELECTOR PUBLIC REENTRANT;
DECLARE sigze WORD,

err$Scode$Sp POINTER;
DECLARE err$code BASED err$codeS$Sp WORD;
DECLARE seg$addr SELECTOR;

H
RETURN seg$addr;
END;

INPUT PARAMETERS

size specifies the number of contiguous bytes of memory that the
run-time system needs to obtain.

errgcode$p contains the address for the output item err$code.

OUTPUT

Fill err$code with a code that indicates the result of executing this
procedure,

This is a typed procedure (function). The value of the procedure is a

SELECTOR that identifies a block of memory for the run-time system to
add to the heap.

REQUIRED EXCEPTION CODES

ESOK, ESMEM if there is not enough memory

COMMENTS
The large model memory manager performs buffering between NEW requests for

heap space and calls to TQ$ALLOCATE. TQSALLOCATE is called only to satisfy
NEW requests for large dynamic structures and when no more heap space is
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available for smaller NEW requests.

If you supply your own version of TQSALLOCATE, you should also supply your
own version of TQSFREE.

RTNULL VERSION

The version of TQSALLOCATE in RTNULL.LIB returns ESMEM.
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DESCRIPTION

This procedure is invoked only by the large model memory manager to return a
memory segment when Pascal-86/88 DISPOSE requests have eliminated all the
dynamic variables previously stored in that segyment. TQ$FREE returns memory
from the heap to the system. You need to supply your own version of TQSFREE
only if your system does not have the UDI procedure DQSFREE.

PROCEDURE INTERFACE

TQSFREE:
PROCEDURE (seg$addr, errS$code$p) PUBLIC REENTRANT;
DECLARE segS$addr SELECTOR,

err$code$p POINTER;
DECLARE err$code BASED errScode$p WORD;

i
END;
INPUT PARAMETERS

seg$addr identifies the memory block to be freed. This can only be a
block that was previously allocated via TQSALLOCATE.

err$code$p contains the address for the output item err$code.

OUTPUT

Fill err$code with a code indicating the result of executing this
procedure.

REQUIRED EXCEPTION CODES
ESOK
COMMENTS
If you supply your own version of TQSFREE, you should also supply a

TQSALLOCATE.

RTNULL VERSION

The version of TQSFREE in RTNULL.LIB returns ESOK without doing anything.
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———————————— — —— - ———— - —— > ——— —— -

DESCRIPTION

Pascal-86/88 programs compiled according to the SMALL model of segmentation
(-CONST IN DATA-) do not use TQS$SALLOCATE and TQSFREE to dynamically allocate
space for the heap. Instead, space is allocated from a static area in the
program's data group (DGROUP). This procedure fetches the size and location
of that memory area. The run-time system calls this procedure the first time
an allocation request is made via the Pascal-86/88 built-in procedure NEW.
(Not used for FORTRAN-86/88 support.)

PROCEDURE INTERFACE

TQSGETSSMALLSHEAP:
PROCEDURE (offsetS$p, size$p, err$code$Sp) PUBLIC REENTRANT;
DECLARE offset$p POINTER,
size$p POINTER,

err$codesp POINTER;

DECLARE offset BASED offset$p WORD,
size BASED size$p WORD,
err$code BASED err$code$Sp WORD;

END;

INPUT PARAMETERS

offset$p, size§p, and errScode§p all point to areas used for output
(offset, size, and errScode, respectively).

OUTPUT

Fill offset with the offset within DGROUP of the beginning of the heap.
Fill size with the size of the heap in bytes.
Fill err$code with a code indicating the result of executing this
procedure.

REQUIRED EXCEPTION CODES

ESOK, ES$SUPPORT

COMMENTS

For the heap in SMALL-model programs, Pascal-86/88 creates a segment called
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MEMORY, which is located within DGRQUP. The size of this segment can be
adjusted at link time. The size at run time must be at least 13 bytes.

The default version of TQSGET$SMALLSHEAP works with run-time locatable (RTL)
object modules. It calls the UDI procedure DQSGETS$SIZE to find the size of
DGROUP and calculates the size of the heap. This is possible since the
relocatable loader calls the UDI procedure DQSALLOCATE to get space for the
segments. This approach does not work if the UDI procedures DQSALLOCATE and
DQSGETSSIZE are not present or if the object module has been absolutely
located by LOC86. In these cases you must code your own version of
TQSGETSSMALLSHEAP,

In your version of TQSGET$SSMALLS$HEAP, the heap does not necessarily have to
be located in the MEMORY segment, but it does have to be at least 13 bytes
long. Your version should be linked before the run-time libraries.

RTNULL VERSION

(None.)

EXAMPLE USAGE

NAME DQGETSMALLHEAP
i
iThis procedure demonstrates overriding the default
; TQGETSMALLHEAP in the Pascal-86/88 Logical Record System

Paraiieters:
OFFSET_PTR POINTER to the WORD in which the offset

of the heap from the start of DGROUP is

returned.

POINTER to the word in which the heap

size 1is returned.

POINTER to the WORD in which the

exception status is returned.

SIZE_PTR

EXCEPTION_PTR

~e [ N0 Ne Se Ne Ne Se Ne we e S
(X3

GROUP GROUP CONST,DATA,MEMORY ,MYHEAP
; Declare DGROUP segments
CONST SEGMENT PUBLIC 'DATA'
CONST ENDS
DATA SEGMENT PUBLIC 'DATA'
DATA ENDS
MEMORY SEGMENT MEMORY 'MEMORY'‘
MEMORY ENDS
; .
; Define small heap
SMALLHEAPSIZE
& EQU 200 0@H
MYHEAP SEGMENT PUBLIC 'DATA'
SMALLHEAP DB SMALLHEAPSIZE DUP(?)
MYHEAP ENDS

; Define parameters
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OFFSET PTR EQU DWORD PTR [BP+14]

SIZE PTR  EQU DWORD PTR [BP+10]
EXCEPTION PTR

& EQU DWORD PTR [BP+6]
PARAM_SIZE EQU 12

i

; Begin procedure
ASSUME CS:MYCODE,SS:DGROUP
PUBLIC TQGETSMALLHEAP

MYCODE SEGMENT PUBLIC 'CODE'
TQGETSMALLHEAP
& PROC FAR
PUSH BP ; Save old BP value
MOV BP,SP
r
; Store heap offset
LES SI,OFFSET_PTR
MOV WORD PTR ES:([SI],OFFSET DGROUP:SMALLHEAP

-,

Store heap size
LES SI,SIZE PTR
MOV WORD PTR ES:[SI],SMALLHEAPSIZE

~e ~e

Set exception flag to @
LES SI,EXCEPTION PTR
MOV WORD PTR ES:[SI],0

o ws

Return
POP BP
RET PARAM SIZE
TQGETSMALLHEAP -
& ENDP
MYCODE ENDS
END
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EXAMPLE DEVICE DRIVERS

The remaining pages of this chapter contain an example of a set of
user-written device drivers. This set of drivers is intended for use with a
receive-only CRT display. The code in these driver routines does not make
any calls to UDI or system procedures; therefore, the drivers are suitable
for use without an operating system.

In the configuration for which this example is designed, the CRT is
connected to the serial port of the RPB-86 board of an Intellec Series III
Microcomputer Development System. The RPB-86 board is similar to an iSBC
86/12A Single Board Computer. The CRT driver procedures control the CRT with
the aid of an Intel 8251 Universal Synchronous/Asynchronous
Receiver/Transmitter (USART) and an Intel 8253 Programmable Interval Timer,
both of which reside on the board. Refer to the iSBC 86/12A Single Board
Computer Hardware Reference Manual and the Peripheral Design Handbook for
more information on using these devices.

Following the drivers is a simple Pascal-86/88 program that exercises the
drivers. Normally, device drivers are implemented at the LRS level only in
cases where the target environment does not include an operating system. For
testing purposes, however, this example uses console I/0 as implemented by
the operating system via the default LRS. Note that, except for its use of
the special device name :Tl:, the Pascal-86/88 program does not "know" about
the special device drivers.

An example of LINK86 commands to create an executable module on an Intellec
Series 1II Microcomputer Development System is:

RUN LINK86 SHORT1.O0BJ, &
P86RN@.LIB, &

P86RN1.LIB, &
TONEW.OBJ, &
P86RN2.LIB, &
P86RN3.LIB, &
NULL87.LIB, &

LARGE.LIB TO SHORT1.86 BIND

Since TQSNEW.OBJ appears before the default LRS in P86RN2,LIB and
P86RN3.LIB, LINK86 links in the new version of TQ$SDEVICE instead of the
default version. Both the new CRT driver and the default drivers are linked;
the default drivers are still needed to support console I/0 for the example
Pascal-86/88 program.
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PL/M-86 COMPILER TQCRTMODULE PAGE 1

ISIS-II PL/M-86 V2.1 COMPILATION OF MODULE TQCRTMODULE
OBJECT MODULE PLACED IN :F1:TQNEW.OBJ
COMPILER INVOKED BY: PLM86 :F1l:TQNEW.SRC

SO 00~ U

11
12
14
16
18
19
21
22
23
24
25
26
27
28
29
30
31
32
33
34

NN BN

NN WWWWWWwwWwwwwwhwwhn b

SPAGEWIDTH (73)
SLARGE
TQS$SCRTSMODULE: DO;

DECLARE TRUE LITERALLY '@QFFH',
FALSE LITERALLY '@’',
ESOK LITERALLY '@"';

TQDEVICE:
PROCEDURE (NAMESPTR ,NAMESLENGTH,
DRIVERSTABLESPTR) WORD PUBLIC;
DECLARE (NAMESPTR,DRIVERSTABLESPTR) POINTER;
DECLARE NAMESLENGTH BYTE;
DECLARE (MATCHSFLAG,I) BYTE;
DECLARE DRIVERSBASE BASED DRIVERSTABLESPTR POINTER;
DECLARE DRIVERSNAME BASED NAMESPTR (1) BYTE;
DECLARE NAME (4) BYTE DATA(':Tl:');
DECLARE DRIVERSTABLE (19) POINTER;

/* IF SPECIAL LINE PRINTEKR DEVICE
THEN REASSIGN DEVICE DRIVER TABLE */

MATCHSFLAG = TRUE;
IF NAMESLENGTH <> 4 THEN MATCHSFLAG = FALSE;
IF MATCH$FLAG = TRUE THEN DO I=@ TO 3;
IF NAME(I) <> DRIVERSNAME (I) THEN MATCHSFLAG = FALSE;
END;
IF MATCHSFLAG = TRUE THEN DO;
DRIVERSBASE = @DRIVERSTABLE;

DRIVERSTABLE (#) = @OPENSNEWSDEVICE;
DRIVERSTABLE (1) = @CLOSESNEWSDEVICE;
DRIVERSTABLE (2) = @READSNEWSDEVICE;
DRIVERSTABLE (3) = @WRITESNEWSDEVICE;
DRIVERSTABLE (4) = @SEEKSNEWSDEVICE;
DRIVERSTABLE (5) = @NEWSMOVE;
DRIVERSTABLE (6) = @NEWSMARKSEND;
DRIVERSTABLE (7) = @NEWSREWIND;
DRIVERSTABLE (8) = @NEWSBACKSPACE;
DRIVERSTABLE (9) = @NEWSENDSFILE;

END;
RETURN ESOK;
END TQDEVICE;

/*********************************************************/
/*********************************************************/

/* DEVICE DRIVERS */
PR T Ly

/*********************************************************/

/*********************************************************/
/* OPEN A FILE */
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PL/M-86 COMPILER TQCRTMODULE PAGE 2

/******‘***************************************************/

35 1 OPENSNEWSDEVICE:
PROCEDURE (FD$SEG,NAMESPTR,NAMESLENGTH,
ATTRIB,RECSLENGTH) WORD PUBLIC;
36 2 DECLARE (FD$SEG,ATTRIB,RECSLENGTH) WORD;
37 2 DECLARE NAMESPTR POINTER;
38 2 DECLARE NAMESLENGTH BYTE;
39 2 DECLARE CNTLS$PORT$8253 LITERALLY '@D6H' ;
/* 3-4 OF 86/12A HRM */
40 2 DECLARE COUNTSREGS$8253 LITERALLY '¢D4H' ;
41 2 DECLARE STATS$PORTS$8251 LITERALLY 'UDAH' ;
42 2 DECLARE CONTROLS$BYTES$8253 LITERALLY '#B6H' ;
/* COUNTER 2 */
/* READ/LOAD LEAST SIG. BYTE FIRST */
/* MODE 3 - SQUARE WAVE RATE GENERATOR */
/* 16 BIT BINARY COUNTER */
43 2 DECLARE RESETS$8251$TOSMODE LITERALLY '4@H' ;
44 2 DECLARE CONTROLSBYTES$8251 LITERALLY '4FH' ;
/* BAUD RATE - ASYN X64 */
/* 8 BIT CHARACTER LENGTH */
/* NO PARITY */
/* ONE STOP BIT */
45 2 DECLARE BAUDSCODE LITERALLY '0O@04QH' ;
46 2 DECLARE ENABLES$8251 LITERALLY '27H';
/* TRANSMIT ENABLE */
/* RECEIVE ENABLE */
/* DTR BAR = ¢ (READY) */
/* RTS BAR = @ (READY) */
/* FILE DESCRIPTOR HAS 16 BYTES TO STORE NECESSARY
INFORMATION. VAR WILL CONTAIN THE POINTER TO THE
FILE DESCRIPTOR. FDSSEG FORMS THE BASE PORTION OF
THE ADDRESS POINTING TO THE FILE DESC.
STORE INFO REGARDING TYPE OF FILE TO BE USED WHEN
MARKING END OF RECORD, */
47 2 DECLARE VAR POINTER;
48 2 DECLARE VARSDESCRIPTOR STRUCTURE (OFFSET WORD, BASE WORD)
49 2 DECLARE FILESDESCRIPTOR BASED VAR STRUCTURE (
AVAILABLE (16) BYTE,
RESERVE (32) BYTE);
50 2 VARSDESCRIPTOR.OQOFFSET = §;
51 2 VARSDESCRIPTOR.BASE = FDS$SEG;
52 2 FILESDESCRIPTOR.AVAILABLE (#)=(ATTRIB AND (@8H);
/* FORM OF FILE */
/* INITIALIZE THE INTERVAL TIMER (8253) */
53 2 OUTPUT (CNTLSPORTS$8253) = CONTROLSBYTES8253;
54 2 OUTPUT (COUNTSREGS$8253) = LOW(BAUDSCODE);
55 2 OUTPUT (COUNTSREG$8253) = HIGH (BAUDSCODE);
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PL/M-86 COMPILER TQCRTMODULE PAGE 3

56
57
58
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67
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79
84
81

82
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88

NN N

w N DN = NN [l NN NN

NN W WD

/* INITIALIZE THE USART (8251).
SEND 3 ZERO'S TO CLEAR FIRST. */

OUTPUT (STATSPORT$8251) = @H;

OUTPUT (STATSPORTS8251) = @H;

OUTPUT (STATSPORTS$8251) = @H;

OUTPUT (STATSPORTS$8251) = RESET$82513TO$MODE;
OUTPUT (STATSPORTS$8251) = CONTROLSBYTE$8251;
OUTPUT (STATSPORTS$8251) = ENABLES8251;

/* RETURN STATUS OF ZERO TO INDICATE SUCCESSFUL OPEN */
RETURN ESOK;
END OPENSNEWSDEVICE;

/*********************************************************/

/* CLOSE A FILE */
/*********************************************************/
CLOSESNEWSDEVICE: PROCEDURE (FDSSEG,DISPOSE) WORD PUBLIC;
DECLARE FDSSEG WORD;
DECLARE DISPOSE BYTE;
RETURN ESOK;
END CLOSESNEWSDEVICE;

/*********************************************************/

/* READ A BLOCK */
/*********************************************************/
READSNEW$DEVICE:
PROCEDURE (FD$SEG, BUFFER,COUNT ,ACTUALSPTR) WORD PUBLIC;
DECLARE (FD$SEG,COUNT) WORD;
DECLARE (BUFFER,ACTUALSPTR) POINTER;
RETURN ES$OK;
END READSNEWSDEVICE;

/*********************************************************/

/* WRITE A BLOCK */
/*********************************************************/

WRITESNEWSDEVICE:

PROCEDURE (FDS$SEG,BUFFER,COUNT) WORD PUBLIC;

DECLARE (FD$SEG,COUNT) WORD;

DECLARE BUFFER POINTER;

DECLARE STATUS BYTE;

DECLARE I WORD;

DECLARE BUF BASED BUFFER (1) BYTE;

DECLARE STAT$PORT$8251 LITERALLY '@DAH';

DECLARE DATASPORT$8251 LITERALLY '@D8H';

DO I=¢ TO COUNT-1;
DO WHILE ((INPUT (STATSPORTS$8251) AND 4H) = 0);
/* CHECK FOR TXEMPTY */
END;
OUTPUT (DATASPORTS8251) = BUF(I);
END;
RETURN ESOK;
END WRITESNEWSDEVICE;
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/*********************k***********************************/
/* RECORD SEEK */
/*********************************************************/

SEEKSNEWSDEVICE:

PROCEDURE (FD$SEG, MODE , HIGH$OFFSET,

LOWSOFFSET) WORD PUBLIC;

DECLARE (FDS$SEG,HIGH$OFFSET, LOWSOFFSET) WORD;

DECLARE MODE BYTE;

RETURN ESOK;

END SEEK$NEWSDEVICE;

/*********************************************************/
/* MOVE FORWARD */
/*********************************************************/

NEWSMOVE: PROCEDURE (FD$SEG) WORD PUBLIC;

DECLARE FD$SEG WORD;

RETURN ES$OK;

END NEWS$MOVE;

/*********************************************************/

/* MARK RECORD END */
/*********************************************************/

NEW$MARKS$END: PROCEDURE (FD$SEG) WORD PUBLIC;

DECLARE FD$SEG WORD;

DECLARE DATAS$PORTS$8251 LITERALLY '@D8H';

DECLARE STAT$PORT$8251 LITERALLY '@DAH';

DECLARE CR LITERALLY '@DH';

DECLARE LF LITERALLY '@AR';

/* FILE DESCRIPTOR HAS 16 BYTES TO STORE NECESSARY
INFORMATION. VAR WILL CONTAIN THE POINTER TO THE FILE
DESCRIPTOR. FDSSEG FORMS THE BASE PORTION OF THE ADDRESS
POINTING TO THE FILE DESC. RETRIEVE INFO REGARDING TYPE
OF FILE TO KNOW HOW TO END A RECORD. *x/

DECLARE VAR POINTER;
DECLARE VARSDESCRIPTOR
STRUCTURE (OFFSET WORD, BASE WORD) AT (@VAR);
DECLARE FILESDESCRIPTOR BASED VAR STRUCTURE (
AVAILABLE (16) BYTE,
RESERVE (32) BYTE);

VARSDESCRIPTOR.OFFSET = ¢;
VARSDESCRIPTOR.BASE = FDS$SEG;
IF (FILESDESCRIPTOR.AVAILABLE (@) = #8H) THEN DO;

/* WRITE CARRIAGE RETURN AND LINE FEED
FOR FORMATTED FILES. */

DO WHILE ((INPUT(STATSPORTS$8251) AND 4)
END;
OUTPUT (DATASPORTS$8251) = CR;
DO WHILE ((INPUT (STATSPORTS$8251) AND 4)
END;
OUTPUT (DATASPORTS$8251) = LF;

END;

RETURN ES$OK;

g);

2);
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END NEWSMARKSEND;

/*********************************************************/

/* REWIND A FILE */
/*********************************************************/
NEWSREWIND: PROCEDURE (FD$SEG,MODE) WORD PUBLIC;
DECLARE FDS$SSEG WORD;
DECLARE MODE BYTE;
RETURN ES$OK;
END NEWSREWIND;

/*********************************************************/

/* BACKSPACE */
/*********************************************************/
NEWS$SBACKSPACE: PROCEDURE (FDSSEG) WORD PUBLIC;
DECLARE FDSSEG WORD;
RETURN ESOK;
END NEW$BACKSPACE;

/*********************************************************/

/* END FILE x/
JRARE Rk kkkkkhkhhkhhhkhhhkhhhhhhhhhkhhhhkhhhhhdhhhhkhhhkhkhkx /

NEWSENDSFILE: PROCEDURE (FDSSEG) WORD PUBLIC;
DECLARE FDS$SSEG WORD;

RETURN ES$OK;

END NEWSENDSFILE;

END TQS$CRTSMODULE;

MODULE INFORMATION:

CODE AREA SIZE
CONSTANT AREA SIZE
VARIABLE AREA SIZE
MAXIMUM STACK SIZE
250 LINES READ
¢ PROGRAM ERROR (S)

= P258H 680D
= @OPUH @D
= P@35H 53D
= UPOEH 14D

END OF PL/M-86 COMPILATION
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SERIES-III Pascal-86, Vx.y

Source File: SHORT1.PAS
Object File: SHORT1.O0BJ
Controls Specified: DEBUG.

STMT LINE NESTING SOQURCE TEXT:

PAGE 1
SHORT

SHORT1.PAS

1 1 9 @ PROGRAM SHORT (INPUT,OUTPUT) ;
2 2 0 0 VAR I:INTEGER;
3 3 90 0 A: CHAR;
4 4 0 9 NEWDEVICE: TEXT;
5 5 9 0
BEGIN
5 7 0 1

REWRITE (NEWDEVICE,':T1:"');

WRITE ('INPUT AN INTEGER ');

WRITE ('INPUT A CHARACTER ');

7 11 1 READLN (I);
8 12 ¢ 1
9 14 @ 1 READLN (A) ;
19 15 @ 1
WRITELN ;
11 17 9 1
12 18 ¢ 1
13 19 9 1
14 20 @ 1

END.

WRITELN ('THE CHARACTER YOU INPUT IS
WRITELN (NEWDEVICE, 'THE CHARACTER YOU INPUT IS
WRITELN ('THE INTEGER YOU INPUT IS
WRITELN (NEWDEVICE, 'THE INTEGER YOU INPUT IS

'JA);

'/A);
'y I);

', 1)

SERIES-III Pascal-86, VX.y PAGE 2
Summary Information:

PROCEDURE OFFSET CODE SIZE DATA SIZE STACK SIZE
SHORT PB6CH @183H 387D @@1BH 27D @Q@OEH 14D
Total @1EFH 495D @O@1BH 27D @0@42H 66D

21 Lines Read.
9 Errors Detected.
39% Utilization of Memory.
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INDEX

3VAL, 1-6

:BB:, 5-2, A-3, A-34

:Cr:, 5-2, 6-8, 8-3, 9-3, A-2, A-33, A-34, A-38, A-39, B
:C0O:, 6-8, 8-3, 9-3, A-2, A-22, A-33, A-34, B-13

:LP:, 5-2, 6-4, 6-8, 7-3, A-3, A-22, A-34

:TI:, A-3, A-33

:TO:, A-3, A-33

tWORK:, 5-2, 6-3, 8-3, A-3, A-22

8085, 5-1

8987 Emulator, 3-1, 3-2, 3-6, 3-7, 3-14, 6-2
8¥87 Numerics Data Processor, 1-7, 2-2, 2-4, 3-1,
5-4 thru 5-6, 6-2, 9-1

8987 Support Library, 3-1, 3-2, 3-5 thru 3-1¢, 3-12 thru 3-14,

8¢087.LIB, 3-7 thru 3-10

3-2,

-13

4-2,

3-5 thru 3-10,

8-2, 9-1

8251 Universal Synchronous/Asynchronous Receiver/Transmitter (USART), B-49

8253 Programmable Interval Timer, B-49
83259A Programmmable Interrupt Controller, 5-4, 5-6,

allocate (See memory management)

American National Standards Institute (ANSI), 1-1
ASM-86, Chapter 1, 3-6, 3-7, 3-1¢4, 3-14, 4-4
avolidable exception conditions, A-5, A-46, A-48

backspace, B-2, B-6, B-36
buffers and opuffering, A-2, A-3, A-33, A-37, A-39,

B-27, B-42, B-43

cancel (See termination)
CEL87.LIB, 3-7 thru 3-10
close, 8-3, A-24, A-43, B-2, B-6, B-9, B-20, B-23,
command tail, 8-2, 8-3, A-1l, A-12, A-16
command line, 4-1, 9-2, A-l1, A-12, A-15, B-4
command line interpreter (CLI), A-13, A-16
COMMON, 1-6
COMPAC.LIB, 5-2
compiling, 5-7, 6-8, 6-9, 7-4
condition code (See exception code)
configuration
iRMX 86 Operating System, 6-6
iRMX 88 application, 7-4
run-time system, 3-1
connection, 4-1, 5-2, 5-3, 6-3, 6-4,
A-22 thru A-25, A-33, A-37, A-38
console, 3-3, 4-1, 5-3, 5-7, 6-7, 8-
contention, B-38
control-C, 5-3, A-39
control-D, 5-3, A-39
control-7z, A-39
CREDIT text editor, 2-1
CRT display, A-39, B-49
custom system, 2-1, 2-2, 2-4

, A-40, A-41,
3' A"z, A_38,

Index-1

6-6

A—42,

B-24

7'-2, 7_3, 8_3, A_].,

A-43,
A"39,

B-18

A"z,
B-19,
B"3 r

, B-19, B-23,

A"? r
B-21
B-21,
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data types, 1-4, 1-5, 3-
DCON87.LIB, 3-7, 3-9, 3
DEBUG control, 2-4, 2-5
DEBUG-86, 2-1, 2-3, 2-4
debuggers and debugying, Chapter 2, A-39
(See also DEBUG-86, iAPX 86,88 Monitor Program,
1RMX 8b System Debuy Monitor, iRMX 86 System Debugger,
and symbolic debuyging)
delimiters, A-13, a-31
denormalized operands, 3-8
device driver, 3-5, B-2, B-5 tnctu B-8, B-1¢, B-11, B-13,
B-18 thru B-37, B-49
DGROUP, B-42, B-46, B-47
disk addressiny, 8-3
DISPOSE, B-42, B-45
DQSALLOCATE, 6-3, 6-5, 7-1, 8-2, A-17, B-8, B-19, B-43,
DQSATTACH, 5-2, 6-3, 7-1, 7-2, 8-2, A-22, B-19
DQSCHANGESACCESS, 5-2, A-32
DQSCHANGESEXTENSION, 7-1, A-31
DQSCLOSE, 7-1, 8-2, A-42
DQSCREATE, 5-2, 7-1, 8-2, A-23, B-19
DQSDECODESEXCEPTION, 6-3, 7-1, 7-2,A-438
DQ$DECODESTIME, 5-3, A-190
DQSDELETE, 5-2, 6-3, 7-1, A-25
DQSDETACH, 7-1, 8-2, A-24, B-19
DQSEXIT, 5-2, 7-1, 8-2, A-43, B-17
DQSFILE$SINFO, 5-3, A-28, A-29
DQSFREE, 7-1, 8-2, A-18, B-19, B-45
DQ$GETSARGUMENT, 7-1, 7-3, 8-2, A-7, A-12 thru A-14
DQSGETSCONNECTIONSSTATUS, 6-3, 7-1, 8-2, A-26, A-27
DQSGETSEXCEPTIONSHANDLER, 7-1, 8-2, A-46,A-47, B-440
DQ$SGETS$S1ZE, 6-3, 7-1, 8-2, A-19, B-47
DQSGETSSYSTEMSID, 7-1, A-1l1
DQSGET$TIME, 5-3, 6-3, A-9
DQSOPEN, 5-3, 7-1, 7-3, 8-2, A-33, A-34, B-19
DQSOVERLAY, 7-1, A-44
DQSREAD, 5-3, 7-1, 8-2, A-37
DQSRENAME, 5-3, 6-3, 7-1, 7-3, A-~-30
DQSRESERVESIOSMEMORY, 5-3, A-20, A-21
DQSSEEK, 5-3, 7-1, 8-2, A-35, A-36
DQSspECIAL, 7-1, 7-3, 8-2, A-38, A-39, B-19
DQSSWITCH$SBUFFER, 7-1, A-15, A-1l6
DQSTRAPSCC, A-49
DQSTRAPSEXCEPTION, 7-1, 7-3, 8-2, A-45, B-13, B-38
DQSTRUNCATE, 5-3, 7-1, 8-2, 8-3, A-41
DQ$WRITE, 7-1, 8-2, A-4¢
dynamic variables, B-42, B-43, B-45

8987, 3-7 thru 3-11, 3-14

E8@87.LIB, 3-7 thru 3-10

editor (See text editor)

EH87.LIB, 3-7 thru 3-10

end of record, B-2, B-6, B-18, B-25 thru B-27, B-32, B-3
end of file, 5-3, A-38, B-2, B-4, B-6, B-18, B-25, B-30,
error (See exception)

ESCAPE, A-46

Index-2
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exception codes, 3-15, 4-2, 4-3, 5-3, 5-4, 6-3, 6-6, 6-7, 7-2 thru 7-4,
A-4, A-6, B-3 thru B-5
for UDI procedures, A-9 thru A-49
for LRS procedures, B-8 thru B-49
exception conditions, A-2 thru A-4, B-4, B-17, B-38, B-40
exception handler and exception handling, 2-3, 3-3, 3-4, 3-7, 3-8, 3-15,
4-3, 5-5, 7-3, 9-1, A-3, A-4, A-7, A-45 thru A-49, B-1 thru B-5,
B-12 thru B-14, B-38 thru B-41
extension, A-31
EXTERNAL, 1-3, 1-4, 1-6
external labels, 1-3
EXTRN, 1-4

F86RNx.LIB, 3-5, 3-8, 3-9, 3-11, 3-13, 3-14
file descriptors, B-5, B-8, B-9, B-19, B-23 thru B-25, B-27, B-29, B-31,
B-32, B-34, B-36, B-37, B-42
file/device driver (See device driver)
file markers, B-18
file name, 4-1, A-7, A-25, A-30 thru a-32, B-4, B-15, B-16
(See also path name)

A-3,

file position pointer, A-26, A-33, A-36, A-37, A-4¢, A-41, B-18, B-19, B-26,

B-29 thru B-31, B-36, B-37
FILTER, 3-7, 9-1, 9--2
floating point, 1-7, 2-1, 3-1, 3-5, 3-7, 4-3
formatted files, B-6, B-20

FORTRAN-86/88, Chapter 1, 3-1, 3-5 thru 3-9, 3-11 thru 3-15, 4-4, 8-1, 9-2,

B-1, B-2, B-13, B-15, B-16, B-19, B-21, B-22, B-31, B-32, B-46
free (See memory management)
FUNCTION, 1-3

group, B-42, B-46
heap, 3-11, B-42, B-43, B-46

1/0, 2-3, 3-3 thru 3-5, 5-7, 6-1, 6-7, 7-1, 8-3, A-35, B-1, B-18, B-49
iAPX 86,88 Monitor Program, 2-2
ICE In-Circuit Emulator, 2-2 thru 2-4
IEEE proposed floating-point standard, 3-7, 9-1
initialization

of 8087, 5-5, A-6

of run-time system, 3-11, 3-14, 9-2, B-12, B-13
INITFP, 3-14
Intellec Microcomputer Development System, 2-4, 7-4

(See also Intellec Series III Microcomputer Development System)
Intellec Series III Microcomputer Development System, 2-1 thru 2-3, 5-1,
5-6, 5-7, B~49

Interactive Configuration Utility (ICU), 7-4
interactive files and programs, A-35, A-45, B-21
interrupt, 1-2, 3-3, 4-3, 4-4, 5-4 thru 5-6, 6-6, 7-4, 7-5, A-4 thru A-6
iRMX 86 Real-Time Multitasking Executive, 2-2, 2-3, 5-7, 5-9, Chapter 6
iRMX 86 System Debuy Monitor, 2-2, 2-3
iRMX 86 System Debugger, 2-2, 2-3, 6-1 ,
iRMX 88 Real-Time Multitasking Executive, Chapter 7
iSBC 337 Multimodule Numeric Data Processor, 2-1, 5-4
iSBC 86/12A Ssingle Board Computer, 2-1, 2-2, B-49
isSBC 957B iAPX 86,88 Interface and Execution Package, 2-1
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Isis-I11, 2-1, 5-1
150, 1-1

job, 3-11 tnru 3-14, A-1, A-17

LARGE.LIB, 5-2, 5-8

LIB86, 1-2, 1-4, 3-11

library, 1-2 thtu 1-4, 3-1, 3-5, 3-6, 3-8, 3-11 thru 3-15, 4-1, 4-2,
5-2, 5-5, 5-7, 6-1, 6-2, 6-6 thru 6-7, 7-1, 7-4, 8-1, 8-2,
9-1 thru 9-3, B-47

line editing, A-38, A-39

LINK86, 1-2 thtu 1-4, 2-5, 3-8, 3-12 thru 3-15, 5-8, 5-9, 6-7, 6-9,
8-2, A-44, B-44

linkage and linking, 1-3, 2-1, 3-8, 3-11 thru 3-15, 4-1, 5-5, 5-7 thru 5-9,
6-2, 6-6, 6-9, 7-4, 9-1 thru 9-3, B-5, B-47

LOC86, 2-5, B-47

logical names, 6-8

Logical Record Interface (LRI), 3-4, 3-5, Appendix B

Logical Record System (LRS), 3-4, 3-5, 3-11, 3-13, 9-1, Appendix B

main module, 1-2, 3-11

memory manager and memory management, 3-4, 3-5, 4-1, 6-3, 6-4, 7-1, 8-3,
A-1, A-2, A-7, A-17 thru A-20, A-42, A-43, B-1l, B-2, B-8, B-9, B-13,
B-42 thru B-48

memory pool (See memory manayement)

MEMORY segment, B-47

MEMPOOL, 5-9, 6-7

models of seymentation, 3-11, 5-2, 6-2, 7-4, A-7, A-19, A-45, A~46, B-42,
B-46

MODULE, 1-3

module identification, 1-3

multitasking, 5-6, 6-1, 6-2, B-38, B-42

NAME, 1-3

NaN, 3-8

NEW, B-42 thru B-44, B-46

NOPUBLICS, 3-12

NULL87.LIB, 3-7 thru 3-1¢, 3-12, 3-14, 5-3, 5-9, 6-12

OEM system, 2-1, 2-2
open, 8-3, A-24, A-33, A-37, A-41, B-2, B-4, B-5, B-6, B-8, B-9, B-10, B-15,
B-19 thru B-24
operating system, 3-5, 3-12, 3-13, 4-1 thru 4-3, 7-2, Chapter 8,
A-1 thru A-4, A-9, A-11, A-13, A-25, A-33, A-38 A-45, B-1, B-49
(See also iRMX 86, iRMX 88, ISIS-II, Series III Operating System)
overlays, 6-9, A-49, B-3

P86RNx.LIB, 3-5, 3-8, 3-1¢ thru 3-14, 5-8, 5-9, 6-12, B-49
parameter, 1-2, 1-6, 1-7, 3-6, 9-1, 9-2, A-4, A-6, A-8, B-15
for UDI procedures, A-9 thru A-49
for LRS procedures, B-8 tnru B-49
parsing, 4-1, 9-2, A-7, A-12, A-15, A-1l6, B-14
Pascal-86/88, Chapter 1, 3-1, 3-5 thrtu 3-8, 3-16 thru 3-15, 4-4, 5-7, 5-8,
6-14, 6-11, 8-1, 9-2, B-1, B-2, B-13, B-15, B-16, B-19 thru B-21,
B-23, B-29, B-31, B-32, B-36, B-37, B-42, B-43, B-45, B-46, B-49
path name, 1-4, 6-3, 8-3, 9-2, A-2, A-22, A-23, A-30, B-10, B-13, B-15,
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B-16, B-19, B-21

PE8B®87, 3-7, 3-14

PL/M-86, Chapter 1, 3-6, 3-7, 3-1¢, 3-14, 4-4, 6-9, A-8, A-19, A-45,
B-3 thru B-5

preconnection, 9-2, 9-3, B-4, B-12 thru B-16, B-42

printer, A-3, A-34, B-2¢

port, 2-3

PROGRAM, 1-3, 9-2, B-13

pUBLIC, 1-3, 1-4, 1-6, 9-2

public labels, 1-3, 3-12

PURGE, 3-12

read, A-33, A-4¢, B-2, B-4, B-6, B-21, B-25, B-26, B-29, B-35

reentrancy, 3-5, 3-11 thru 3-13, 4-4, 5-6, 6-6, B-3, B-12, B-15, B-38, B-42
registers, 1-7, 2-2 thru 2-4, A-8, B-4

rewind, B-2, B-6, B-34, B-35

RPB-86, B-49

RTI-88, 7-1, 7-2

RTNULL.LIB, 3-5, 3-8, B-5

RUN, 5-1, 5-7 thru 5-9

scratch file (See workfile)

seek, 6-3, A-27 A-33, A-4¢, B-2, B-6, B-20, B-29, B-30
segment, B-42, B-46, B-47

Series III (See Intellec Series III Microcomputer Development System)
Series III Operating System, Chapter 5

skip, B-2, B-6, B-31

SMALL.LIB, 5-2

stack, 1-7, 4-3, 4-4, 9-2, A-8, B-3

5UBMIT, 7-4

subprogram, 1-2, 1-7

subroutine (See subprogram)

SUBROUTINE, 1-3

symbolic debugging, 2-3 thru 2-5

synchronization, B-38, B-42

system calls, 2-3, 4-1, 4-2

task, 2-3, 3-11 thru 3-13, 6-6, A-1l, A-6
termination, A-4, A-43, B-3, B-17

text editor, 2-1, 2-2

TEXTFILE, B-21

TQ 081, 3-14

TQ 312, 9-1

TQ 999, 3-14

TQSALLOCATE, B-2, B-13, B-42 thru B-46
TQ$DEFAULTPL, 9-2, 9-3, B-13, B-14

TQSDEVICE, B-2, B-6, B-1¥, B-11, B-49

TQ$ESTART, 9-1, B-3, B-13, B-14

TQSEXIT, B-2, B-17

TQSFILE$SDESCRIPTOR, B-2, B-5, B-8, B-9, B-14, B-24
TQSFREE, B-2, B-13, B-42, B-44 thru B-46
TQSGETSERH, B-2, B-14, B-38 thru B-41
TGSGET$PRECON, B-2, B-12 thru B-16, B-19
TQSGETSSMALLSHEAP, 3-11, B-2, B-13, B-42, B-46 thru B-48
TQSINITIALIZE, B~-2, B-3, B-12 thru B-15, B-38
TQSINITIO, B-13
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TQSINITMM, B-13

TQSPARSECL, 9-2, B-13, B-14

TQSSETSERH, 9-1, B~-2, B-14, B-38 thru B-41

TQ TRAP87, 5-5, 5-6

TQSWHERESSTRAP87, 5-5, 5-6

transparent console input, A-38, A-39
transporting applications programs, 4-1, 4-2, A-2
truncate, 5-3, 8-3, B-37

unavoidable exception conditions, A-3, A-5

unformatted files, B-6, B-20

unit numbers, 9-2, 9-3, B-13, B-15, B-16

Universal Development Interface (UDI), 3-5, 4-1 thru 4-3, 5-2, 5-3, 5-7,
5-9, 6-1 thru 6-3, 6-6 thru 6-16, 7-1, 7-2, Chapter 8, 9-1,
Appendix A, B-1, B-3, B-8, B-13, B-17, B-19, B-38, B-4¢, B-43, B-45,
B-47, B-49

update, A-33, A-41, B-21, B-35

URXCOM.LIB, 6-2

URXLRG.LIB, 5-9, 6-2, 6-10¢, 6-12

URXSML.LIB, 6-2

version, ix, 3-11

workfile, 5-3, 8-3, A-3, B-19, B-20, B-23
write, A-33, A-39, A-41, B-2, B-4, B-6, B-21, B-27 thru B-29, B-35
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