






















































































































































































































































































Table 8-1. Required Exception Codes 

SYtvlBOLIC NAME HEX VALUE MEANING 
=========================================================================== 

E$OK 0 The operation completed normally. 

E$PHECON 1501 Invalid syntax has been detected in 
command line preconnection parameters. 

E$NWRITE 1503 The file is not open for writing. 

E$NREAD 1504 The file is not open for read ing • 

E$EOF l5FF A read was attempted but the file was 
positioned at end of file. 

E$EOR l5FE A read was attempted past the end of 
a record. 

E$PA'l'HEQ l5FD The name of the file already open was 
not equal to the name specified. 

E$lVIE!Vl 0002 Insufficient memory for requested 
operation. 

E$FEXIST 0020 The file, which should not have 
existed, does in fact exist. 

E$FNEXIST 0021 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 l520H through l5EFH is reserved for your 
use. When the run-time system encounters any of these codes (except E$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. 
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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 

WORD 

POINTER 

SELECTOR 

Data Structures 

An eight-bit item. 

A two-BYTE item. 

Equivalent to PL/M-86 type POINTER (four bytes). 

Equivalent to PL/M-86 type SELECTOR. A 16-bit 
iAPX 86,88 paragraph number (the base portion 
of a four-byte POINTER). 

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

1. 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 TQ$FILE$DESCRIPTOR. 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. 
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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 
TQ$DEVICE. A device driver table is an array of long pointers to the entry 
~oints of the ten device driver procedures. When you supply a set of device 
driver routines, you must also supply a device driver table containing the 
addresses of those routines. The run-time system uses these addresses to 
form indirect calls to your driver routines. In addition, you must supply 
your own TQ$DEVICE 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 8-2. 

OPEN (low addresses) 

CLOSE 

READ 

WRITE 

SEEK * 

SKIP 

END RECORD 

REWIND 

BACKSPACE * 

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 determine~ 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 dev ice d river 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 table in 
PL/M-86. 

DECLARE VT DRIVER TABLE (10) POINTER; 

VT DRIVER TABLE (0 ) = @VT OPEN; 
VT DRIVER-TABLE (1) @VT-CLOSE; 
VT-DRIVER-TABLE (2) = @VT READ; 
VT-DRIVER-TABLE (3 ) = @VT-WRI'TE; 
VT DRIVER TABLE (4) = @VT SEEK; 
VT DRIVER TABLE (5 ) = @VT-SKIP; 
VT - DRIVER-'I'ABLE (6 ) @VT- RECORD; = END 
vrr DRIVER TABLE (7 ) = @VT-REWIND; 
VT DRIVER TABLE (8) = @VT-BACKSPACE; 
VT - DRIVER-TABLE (9) @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. 

TQ$FILE$DESCRIPTOR 

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 
TQ$F'ILE$DESCHIPTOR calls the UDI procedure DQ$ALLOCATE. You should provide 
your own version of TQ$FILE$DESCRIPTOR if one of the following conditions 
prevail: 

1. Your system does not include DQ$ALLOCATE. 

2. Your application requires only a fixed number of file descriptors, 
thereby enabling you to use a simpler allocation algorithm. 

PROCEDURE INTERFACE 

TQ$FILE$DESCRIPTOR: 
PROCEDURE (fd$sel$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. 

OUTPUT 

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$code) that indicates the result of calling this 
procedure. 

REQUIRED EXCEPTION CODES 
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E$OK 

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 
TQ$FILE$DESCRIPTOR. 

RTNULL VERSION 

The version of TQ$FILE$DESCRIPTOR in RTNULL.LIB provides six file 
descriptors in a statically allocated memory space. 



TQ$DEVICE 

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 

TQ$DEVICE: 
PROCEDURE (name$p, name$length, driver$table$addr$p) 

WORD PUBLIC REENTRANT; 
DECLARE name$p POINTER, 

name$length BYTE, 
driver$table$addr$p POINTER; 

DECLARE driver$table$addr 
BASED driver$table$addr$p POINTER; 

DECLARE err$code WORD; 
; 
RETURN err$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$p points to an area that contains the address 
(driver$table$addr) of one of the default device-driver tables. Do not 
change this area if 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$table$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 TQ$DEVICE in RTNULL.LIB. If your application does no 
I/O, the compilers do not generate calls to TQ$DEVICE. If you are supplying 
your own device drivers, you must code your own version of TQ$DEVICE. 

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. 

TQ$INITIALIZE 

DESCRIP'rION 

This procedure sets up an exception handler, processes file preconnection 
~arameters 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 

TQ$INITIALIZE: 
PROCEDURE (list$addr$p) WORD PUBLIC REENTRANT; 
DECLARE list$addr$p POINTER; 
DECLARE list$addr BASED list$addr$p WORD; 
DECLARE err$code WORD; 

RETURN err$code; 
END; 

INPUT PARAMETERS 

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

OUTPUT 

TQ$INITIALIZE must fill list$addr with the address of the list that it 
creates of preconnection parameters. This value is passed later to 
TQ$GET$PRECON. (If you code your TQ$INITIALIZE to be reentrant, the 
preconnection list can not be stored in memory local to TQ$INITIALIZE.) 
If your application does not use preconnection, list$addr may be filled 
with a zero pointer ~r 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 err$code) that indicates the result of calling this 
procedure. 

REQUIRED EXCEPTION CODES 

E$OK 
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COMIV1EN'rS 

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

ECODE = TQ$ESTART; /* Set up exception handler. */ 
ECODE = TQ$PARSECL(list$addr$p); /* parse command line. */ 
ECODE = TQ$INITIO; /* Initialize I/O system. */ 
ECODE = TQ$INITMM; /* Initialize memory manager. */ 

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

The default TQ$ESTART establishes the LRS's exception handler as the current 
exception handler by calling the UDI procedure DQ$TRAP$EXCEPTION. The LRS's 
exce~tion handler displays a message on the console and causes the job to be 
aborted. You need to supply your own version of TQ$ESTART if you wish to use 
another exception handler. 

The default TQ$PARSECL parses any preconnection parameters that may have 
been entered in the program invocation command. Preconnection parameters 
associate external path names with internal program objects (the 
~ro9ram-parameter-list of the PROGRAM statement in pascal-86/88; unit 
numbers in FORTRAN-86/88). TQ$PARSECL fills list$addr with a POINTER to the 
list that it creates of preconnection parameters. This pointer is passed 
later to TQ$GET$PRECON. If your application does not use dynamic 
preconnection, you may wish to provide a version of TQ$PARSECL that merely 
fills list$addr with a POINTER to TQ$DEFAULTPL. 

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

o For FORTRAN-86/88 ••• 

1. UN I T5 = : C I: 
2. UNIT6 = :Co: 

o For Pascal-86/88 ••• 

1. INPUT = : C I: 
2. OUTPUT = :CO: 

You may supply your own version of TQ$DEFAULTPL if you wish to change the 
default preconnections. Refer to the discussion of TQ$GET$PRECON 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 TQ$INITMM does nothing. You may supply your own version of 
TQ$INITMM to perform any initialization required by your memory management 
routines TQ$ALLOCATE, TQ$FREE, and TQ$GET$SMALL$HEAP. 

If you supply your own version of TQ$INITIALIZE, you must perform your own 
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preconnection parsing and supply your own preconnection lookup routine 
(TQ$GET$PRECON) and your own exception handling routines (TQ$SET$ERH, 
TQ$GET$ERH, and an exception handler). Supplying your own version of 
TQ$INITIALIZE overrides the default initialization required by these default 
LRS procedures. 

RTNULL VERSION 

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

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

The null version of TQ$PARSECL returns a pointer to TQ$DEFAULTPL. 

TIle null version of TQ$DEFAULTPL is an empty list (no preconnections). 
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TQ$G E'r$ PRECON 

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 

TQ$GET$PRECON: 
PROCEDURE (unit, l$filename$p, l$filename$length, 

p$filename$addr$p, precon$root) BYTE 
PUBLIC REENTRANT; 

DECLARE unit 
l$filename$p 
I $ f i 1.~naIl1e$1 eng th 
p$filename$addr$p 
precon$root 

DECLARE p$filenarne$addr 

BYTE, 
POINTER, 
By'rE, 
POINTER, 
SELECTOR; 

BASED p$filename$addr$p POINTER; 
DECLARE p$filename$length BYTE; 
; 
RETURN p$filename$length; 
END; 

INPUT PARAMETERS 

The input parametc~rs depend on whether the calling program is written in 
FORTRAN-86/88 or pascal-86/88: 

o If l$filename$length is zero, then the calling program is written 
in It'ORTRAN-86/88 and unit contains the unit number of the file. 

o Otherwise, the calling program is written in pascal-86/88; 
l$filename$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. 

p$filenaIoe$addr$p points to the output item p$filename$addr. 

precon$root indicates the beginning of the preconnection list to be used 
for converting the unit number or logical file name to a physical file 
name (actual path name). (This will help you if you design your LRS 
procedures to be reentrant, since the preconnection list will not be in 
memory that is local to this procedure.) Refer to the TQ$INITIALIZE 
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 
a~plication 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 
name. 

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. 

COt'1!VJ.ENTS 

If you do not supply your own version of TQ$INITIALIZE or TQSPARSECL, the 
~arameter precon$root of TQ$GET$PRECON points to a linked list, each entry 
of which has the following format: 

POINTER BYTE BYTE (n) 

I I I 
I LOCATION OF NEXT ENTRY I STRING LENGTH I STRING ••• 
I I I 

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 a~pears in the program invocation line; for example: 

DATAFILE=:Fl:CUST12.DAT 
UNIT4=:LP: 

RTNULL VERSION 

(Pascal-86/88) 
(FORTRAN-86/88) 

The version of TQ$GET$PRECON in RTNULL.LIB always returns a length of zero. 
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TQ$EXIT 

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 
DQ$EXIT. (The default version of TQ$EXIT calls DQ$EXIT.) 

PROCEDURE INTERFACE 

TQ$EXIT: 
PROCEDURE (termination$type) PUBLIC REENTRANT; 
DECLARE termination$type WORD; 

END; 

INPUT PARAMETERS 

termination$type 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 TQ$EXIT causes the processor to halt. 
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Device Driver Procedures 

The device driver procedures perform I/O operations for a file. When you 
supply your own device drivers, the code you write is concerned only with 
generalized aspects of I/O such as buffering, transferring bytes of dBta to 
and from ~hysical 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 lVJ.ARKERS 

The model 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. 

BUFE'ERING 

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 fo-r 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. 
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OPEN 

DESCRIPTION 

The run-time system calls open before performing any input or output on a 
file. 'l'he open routinE~ makesthe connection to a physical file, allocates 
buffers, sets the file pointer to the beginning of the file, and otherwise 
prepares the file for subsequent I/O operations. 

The default open procedure uses the UDI procedures DQ$OPEN, DQ$ATTACH, 
DQ$DETACH, DQ$CREATE, DQ$ALLOCATE, DQ$F'REE, DQ$SPECIAL, and 
DQ$GET$CONNECTION$STATUS. You must supply your own open procedure if your 
system is missing any of these interfaces. 

PROCEDURE INTERFACE 

open: 
PROCEDURE (fd, name$p, name$length, attribute, 

rec$length) WORD PUBLIC REENTRANT; 
DECLARE fd 

DECLARE 

name$p 
name$length 
attribute 
rec$length 
err$code 

RETURN err$code; 
END; 

INPUT PARAMETERS 

SELECTOR, 
POINTER, 
BYTE, 
WORD, 
WORD; 
WORD; 

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

name$p points to an are~a containin~J the path name of the file, and 
nalne$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$GET$PRECON 
routine. (Do not modify the contents of the area addressed by name$p. 
The run-time system assumes that the contents of this area remain 
unmodified.) If name$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 the:trrelevance 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 8-2. 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 

BITS VALUE INTERPRETATION 
======================================================================== 

1,0 

00 

01 

10 

11 

2 

1 

3 

1 

4 

5 

1 

Status of file. 

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

New file; file must not already exist. 

Old file; file must already exist. 

Scratch file; file must be deleted on execution 
of close. 

Access to file. 

Sequential access; seek driver routine will not 
be called. (This is the only setting for 
pascal-86/88.) 

Direct access; seek driver routine may be called. 

Format of file. 

Unformatted; file contains binary data. 

Formatted; file contains character data (typically 
ASCII-encoded and printable on line printer). 

(Reserved. ) 

Record delimiter. 

None. The first character of a record is treated as 
any other character. (This is the only setting for 
Pascal-86/88.) 

The first character of every record is a vertical 
spacing control for a printer. 
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'rable B--2. Attribute Bit Items for Open (cont'd.) 

Brrs VALUE INTERPRETATION 
========================================================================= 

6 

o 

1 

7 

1 

9,8 

00 

01 

10 

11 

10-15 

OU'fPU'l' 

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-86/8B this is used to indicate 
TEXTFILE output. 

Path check. 

I/O 

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 
conn e c t ion. If th e y are un e qua 1, ret urn th e E $ PAT H E Q 
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. 

(Re!served .) 

Update. (FORTRAN-86/88 onl y. ) 

(Reserved.) 

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 
proced ure. 

REQUIRED EXCEPTION CODES 
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E$OK. For FORTRAN-86/88, also E$FEXIST (for a new file that already 
exists), E$FNEXIST (for an old file that does not exist), and E$PATHEQ 
(for failure of a path check) • 

COMMENTS 

RTNULL VERSION 

Causes the processor to halto 
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CLOSE 

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 fd SELECTOR, 

dispose BYTE; 
DECLARE err$code WORD; 

RE'rURN err$code; 
END; 

INPUT PARAlVIETERS 

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 

BITS VALUE INTERPRETATION 
======================================================================== 

1,0 

00 

01 

10 

11 

2-7 

Disposition of file: 

Dispose as appropriate for status of file as 
specified in ~~n. (For example, if work file, 
delete.) This:is the only setting for pascal-86/88. 

Do not delete the file. 

DelE!te the file. 

(Reserved.) 

(ReservE!d .) 
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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 

E$OK 

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 TQ$FILE$DESCRIPTOR is not called before that 
open. 

HTNULL VERSION 

Causes the processor to halt. 
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READ 

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 fd SELECTOR, 

buffer$p POINTER, 
count WORD, 
actual$count$p POINTER; 

DECLARE actual$count BASED actual$count$p WORD; 
DECLARE err$code WORD; 

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 

E$OK; E$EOF when end of file is encountered before count bytes are read; 
E$EOR 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 E$EOR 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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WRITE 

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; 

RETURN 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 err$code) that indicates the result of calling this 
procedure. 

REQUIRED EXCEPTION CODES 

E$OK 

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 end$record driver to mark 
the end of the record. It is the responsibility of write to perform any 
output buffering that may be desired. 



RTNULL VERSION 

Causes the processor to halt. 
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SEEK 

DESCRIP'fION 

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$offset, low$offset) WORD 

PUBLIC REENTRANT; 
DECLARE fd SELECTOR, 

mode BYTE, 
low$offset WORD, 
high$offset WORD; 

DECLARE err$code WORD; 

RE'rURN er r$code; 
END; 

INPu'r PARAMETERS 

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

low$offset and high$offset together form a four-byte (DWORD) unsigned 
integer (here c~lled 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 8-4. 
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Table 8-4. Mode Parameters for Seek 

VALUE INTERPRETATION 
====================================================================== 

1 

2 

3 

4 

OUTPUT 

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

Move file pointer back by offset bytes within 
current record. 

Set file pointer to offset within current record. 

Move file pointer forward by offset bytes within 
current record. 

Move file pointer to end of file. 

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 

Modes 1 through 4 are not currently supported or required. 

RTNULL VERSION 

Causes the processor to halt. 
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SKIP 

DESCRIPTION 

'l'bis 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 fd SELECTOR; 
DECLARE err$code WORD; 

RETURN err$code; 
END; 

INPUT PARA1VlETERS 

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$OK; E$EOF if end of file is encountered. 

COMIVlENTS 

RTNULL VERSION 

Causes the processor to halt. 
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END RECORD 

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$record: 
PROCEDURE (fd) WORD PUBLIC REENTRANT; 
DECLARE fd SELECTOR; 
DECLARE err$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 err$code) that indicates the result of calling this 
procedure. 

REQUIRED EXCEPTION CODES 

E$OK 

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 
~ad 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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RrrNULL VERS ION 

Causes the processor to halt. 
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REWIND 

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; 

RETURN err$code; 
END; 

INPUT PARAtVlETERS 

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: 

OUTPUT 

VALUE 

" 1 
2 
3 

INTERPRETATION 

Destructive write only. 
Read only. 
(Reserved. ) 
Update. 

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

REQUIRED EXCEPTION CODES 

E$OK 

COtVlMENTS 
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Rtf NULL VERSION 

Causes the processor to halt. 
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BACKSPACE 

DESCRIP'rION 

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 err$code) that indicates the result of calling this 
procedure. 

REQUIRED EXCEPTION CODES 

E$OK 

COML"lEN'rS 

RTNULL VERSION 

Causes the processor to halt. 
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END FILE 

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

INPUT PARAMETERS 

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

OU'l'PUT 

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 

COMLVlENTS 

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$INITIALIZE procedure. 

TQ$SET$ERH 

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 TQ$INITIALIZE once at the start of program 
execution to establish the default exception handler. You must supply your 
own version of TQ$SET$ERH if your system does not have the UDI procedure 
DQ$TRAP$EXCEPTION. 

PROCEDURE INTERFACE 

TQ$SET$ERH: 
PROCEDURE (handler$addr) PUBLIC REENTRANT; 
DECLARE handler$addr POINTER; 

END; 

INPUT PARAMETERS 

handler$addr 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$GET$ERH. 
At anyone time, only one exception handler can be in effect for the set of 
modules linked to one LR~; 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 anothel 
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 
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occurring. 

If you supply your own version of TQ$SET$ERH, you should do the same for 
TQ$GET$ERH. 

RTNULL VERSION 

The version of TQ$SET$ERH in RTNULL.LIB returns without actually 
establishing an exception handler. Refer also to the null version of 
TQ$GET$ERH. 
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TQ$GET$ERH 

DESCRIPTION 

This procedure is called by any procedure in the run-time system that has an 
exception condition to report. TQ$GET$ERH 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 
TQ$GET$ERH if your system does not have the unI procedure 
DQ$GET$EXCEPTION$HANDLER. 

PROCEDURE INTERFACE 

TQ$G Err$ ERH: 
PROCEDURE (handler$addr$p) PUBLIC REENTRANT; 
DECLARE handler$addr$p POINTER; 
DECLARE handler$addr BASED handler$addr$p POINTER; 

END: 

INPUT PAHAIVJ.ETERS 

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

OUTPUT 

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

REQUIRED EXCEPTION CODES 

(None. ) 

COIVll"lENTS 

The pointer fetched by TQ$GET$ERH has two primary uses: 

1. It is used to formulate an indirect call to the current exception 
handler. The run-time system always calls TQ$GET$ERH 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 TQ$SET$ERH 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$GET$ERH, you should do the same for 
TQ$SET$ERH. 

RTNULL VERSION 

The version of TQ$GET$ERH in RTNULL~LIB causes the processor to halt, since 
the null version of TQ$SET$ERH does not establish an exception handler. 
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lVIernory Management Pr~cedure~ 

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

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

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 calIon 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 l6-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$GET$SMALL$HEAP to 
determine the size and location of the small heap. The other memory manager 
(called the large model memory manager) calls the LRS procedures TQ$ALLOCATE 
and TQ$FREE 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 large or the SMALL-model memory manager. 
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TQ$ALLOCATE 

DESCRIPTION 

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

PROCEDURE INTERFACE 

'fQ$ALLOCATE: 
PROCEDURE (size, err$code$p) SELECTOR PUBLIC REENTRANT; 
DECLARE size WORD, 

err$code$p POINTER; 
DECLARE err$code BASED err$code$p WORD; 
DECLARE seg$addr SELECTOR; 
; 
RE'l'URN seg $ add r ; 
END; 

INPUT PARA!V1ETERS 

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

err$code$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 

E$OK, E$MEM if there is not enough memory 

CO!V11V1ENTS 

The large model memory manager performs buffering between NEW requests for 
heap space and calls to TQ$ALLOCATE. TQ$ALLOCATE 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 TQ$ALLOCATE, you should also supply your 
own version of TQ$FREE. 

RTNULL VERSION 

The version of TQ$ALLOCATE in RTNULL.LIB returns E$MEM. 
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TQ$FREE 

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 segment. TQ$FREE returns memory 
from the heap to the system. You need to supply your own version of TQ$FREE 
only if your system does not have the UDI procedure DQ$FREE. 

PROCEDURE INTERFACE 

TQ$FREE: 
PROCEDURE (seg$addr, err$code$p) PUBLIC REENTRANT; 
DECLARE seg$addr SELECTOR, 

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

INPUT PARAMETERS 

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

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 

E$OK 

COMMENTS 

If you supply your own version of TQ$FREE, you should also supply a 
TQ$ALLOCATE. 

RTNULL VERSION 

The version of TQ$FREE in RTNULL.LIB returns E$OK without doing anything. 
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TQ$GET$SMALL$HEAP 

DESCRIPTION 

Pascal-86/88 programs compiled according to the SMALL model of segmentation 
(-CONS~ IN DATA-) do not use TQ$ALLOCATE and TQ$FREE to dynamically allocate 
s~ace 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 

TQ$GET$SMALL$HEAP: 
PROCEDURE (offset$p, size$p, err$code$p) PUBLIC REENTRANT; 
DECLARE offset$p POINTER, 

size$p POINTER, 
err$code$p POINTER; 

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

END; 

INPU'l"' PARAME'I'ERS 

offset$E, size$p, and err$code$p all point to areas used for output 
(offset, size, and err$code, 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 

E$OK, E$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 DGROUP. 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 TQ$GET$SMALL$HEAP works with run-time locatable (RTL) 
object modules. It calls the UDI procedure DQ$GET$SIZE to find the size of 
DGROUP and calculates the size of the heap. This is possible since the 
relocatable loader calls the UDI procedure DQ$ALLOCATE to get space for the 
segments. This approach does not work if the UDI procedures DQ$ALLOCATE and 
DQ$GET$SIZE are not present or if the object module has been absolutely 
located by LOC86. In these cases you must code your own version of 
TQ$GET$SMALL$HEAP. 

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

RTNULL VERSION 

(None.) 

EXAl"lPLE USAGE 

NAl"lE DQG E:'rSl"lALLHEAP 
i 
iThis procedure demonstrates overriding the default 
iTQGETSMALLHEAP in the Pascal-86/88 Logical Record System 
i 
iParameters: 

OFFSErr PTR POINTER to the WORD in which the offset 
of the heap from the start of DGROUP is 
returned. 

SIZE PTR POINTER to the word in which the heap 
size is returned. 

EXCEPTION PTH POINTER to the WORD in which the 
exception status is returned. 

DGROUP GROUP CONST,DATA,MEMORY,MYHEAP 
i 
; Declare 
CONST 
CONSrr 
DATA 
DArrA 

DGROUP segme'n ts 
SEGMENT PUBLIC 'DATA' 
ENDS 
SEGMENT PUBLIC 'DATA' 
ENDS 

MEM.OR':l 
t"1EMORY 

SEGMENT MEMORY 'MEMORY' 
ENDS 

; 
; Define small heap 
Sl"1ALLHEAPS I Z E 
& EQU 2000H 
MYHEAP SEGMENT PUBLIC 'DATA' 
SMALLHEAP DB SMALLHEAPSIZE DUP(?) 
MYHEAP ENDS 
; 
; Define parameters 
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OFFSET_PTR EQU 
SIZE_PTR EQU 
EXCEPTION PTR 
& EQU 
PARAtY1_SIZE EQU 

DWORD PTR [BP+14] 
DWORD PTR [BP+10] 

DWORD PTR [BP+6] 
12 

; 
; 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 

Store heap offset 
LES SI,OFFSET PTR 
MOV WORD PTR ~S:[SI] ,OFFSET DGROUP:SMALLHEAP 

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

Set exception flag to 0 
LES SI,EXCEPTION PTR 
MOV WORD PTR Es:TSI] ,9 

Return 
POP 
RET 

TQG ETSlVIALLHEAP 
& ENDP 
!VIYCODE ENDS 

END 

BP 
PARAM SIZE 
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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 UOI 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/l2A 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/O 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 III Microcomputer Development System is: 

RUN LINK86 SHORT1.OBJ, & 
P86RN0.LIB, & 
P86RNl.LIB, & 
TQNEW.OBJ, & 
P86RN2.LIB, & 
P86RN3.LIB, & 
NULL87.LIB, & 
LARGE.LIB TO SHORT1.86 BIND 

Since TQ$NEW.OBJ appears before the default LRS in P86RN2.LIB and 
P86RN3.LIB, LINK86 links in the new version of TQ$DEVICE 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/O 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 :Fl:TQNEW.OBJ 
COMPILER INVOKED BY: PLM86 :Fl:TQNEW.SRC 

1 

2 

3 

4 
5 
6 
7 
8 
9 

10 

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

1 

1 

2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
3 
3 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 

$PAGEWIDTH(73) 
$LARGE 
TQ$CRT$MODULE: DO; 

DECLARE TRUE LITERALLY 10FFHI, 
FALSE LITERALLY 10 1, 
E$OK LI'1'ERALLY 10'; 

TQDEVICE: 
PROCEDURE (NAME$PTR,NAME$LENGTH, 

DRIVER$TABLE$PTR) WORD PUBLIC; 
DECLARE (NAME$PTR,DRIVER$TABLE$PTR) POINTER; 
DECLARE NAME$LENGTH BYTE; 
DECLARE (MATCH$FLAG,I) BYTE; 
DECLARE DRIVER$BASE BASED DRIVER$TABLE$PTR POINTER; 
DECLARE DRIVER$NAME BASED NAME$PTR(I) BYTE; 
DECLARE NAME(4) BYTE DATA(I:Tl: I); 
DECLARE DRIVER$TABLE(10) FOINTER; 

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

MATCH$FLAG = TRUE; 
IF NAME$LENGTH <> 4 THEN MATCH$FLAG = FALSE; 
IF MATCH$FLAG = TRUE THEN DO 1=0 TO 3; 

IF NAME(I) <> DRIVER$NAME(I) THEN MATCH$FLAG = FALSE; 
END; 
IF MATCH$FLAG = TRUE THEN DO; 

DRIVER$BASE = @DRIVER$TABLE; 
DRIVER$TABLE(0) = @OPEN$NEW$DEVICE; 
DRIVER$TABLE(I) = @CLOSE$NEW$DEVICE; 
DRIVER$TABLE(2) = @READ$NEW$DEVICE; 
DRIVER$TABLE(3) = @WRITE$NEW$DEVICE; 
DRIVER$TABLE(4) = @SEEK$NEW$DEVICE; 
DRIVER$'rABLE (5) = @NEW$MOVE; 
DRIVER$TABLE(6) = @NEW$MARK$END; 
DRIVER$TABLE(7) = @NEW$REWIND; 
DRIVER$TABLE(8) = @NEW$BACKSPACE; 
DRIVER$rrABLE (9) = @NEW$END$FILE; 

END; 
RErl'URN E $OK; 

END TQDEVICE; 

/*********************************************************/ 
/*********************************************************/ 
/* D E V ICE D R I V E R S */ 
/************************~************~***************~***/ 
/*********************************************************/ 

/*********************************************************/ 
/* OPEN A FILE */ 
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35 

36 
37 
38 
39 

40 
41 
42 

43 
44 

45 
46 

47 
48 

49 

50 
51 
52 

53 
54 
55 

1 

2 
2 
2 
2 

2 
2 
2 

2 
2 

2 
2 

2 
2 

2 

2 
2 
2 

2 
2 
2 

/*********************************************************/ 
OPEN$NEW$DEVICE: 

PROCEDURE (FD$SEG, NAME$P'l'R, NAME$LENGTH, 
ATTRIB,REC$LENGTH) WORD PUBLIC; 

DECLARE (FD$SEG,ATTRIBgREC$LENGTH) WORD; 
DECLARE NAME$PTR POINTER; 
DECLARE NAME$LENGTH BYTE; 
DECLARE CNTL$PORT$8253 LITERALLY '0D6H' 

/* 3-4 OF 86/12A HRM */ 

DECLARE COUNT$REG$8253 LITERALLY '0D4H' ; 
DECLARE STAT$PORT$8251 LITERALLY '0DAH' ; 
DECLARE CONTROL$8YTE$8253 LITERALLY '086H' 

/* COUNTER 2 */ 
/* READ/LOAD LEAST SIG. BYTE FIRST */ 
/* MODE 3 - SQUARE WAVE RATE GENERATOR */ 
/* 16 BIT BINARY COUNTER */ 

DECLARE RESET$8251$TO$MODE LITERALLY '40H' 
DECLARE CONTROL$BYTE$8251 LITERALLY '4FH' 

/* BAUD RATE - ASYN X64 */ 
/* 8 BIT CHARACTER LENGTH */ 
/* NO PARITY */ 
/* ONE STOP BIT */ 

DECLARE BAUD$CODE LITERALLY '0040H' ; 
DECLARE ENABLE$8251 LITERALLY '27H'; 

/* TRANSMIT ENABLE */ 
/* RECEIVE ENABLE */ 
/* DTH BAR = 0 (READY) */ 
/* RTS BAR = 0 (READY) */ 

/* FILE DESCRIPTOR HAS 16 BYTES TO STORE NECESSARY 
INFOkMATION. VAR WILL CONTAIN THE POINTER TO THE 
FILE DESCRIPTOR. FD$SEG 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 RECORDu */ 

DECLARE VAR POINTER; 
DECLARE VAR$DESCRIPTOR STRUCTURE (OFFSET WORD, BASE WORD) 

AT (@VAR); 
DECLARE FILE$DESCRIPTOH BASED VAR STRUC'l'URE ( 

AVAILABLE (16) BYTE, 
RESERVE (32) BYTE); 

VAR$DESCRIPTOR.OFFSET = 0; 
VAR$DESCRIPTOR.BASE = FD$SEG; 
FILE$DESCRIPTOR.AVAILABLE(0)=(ATTRIB AND 08H); 

/* FORM OF FILE *1 

/* INITIALIZE THE INTERVAL TIMER (8253) */ 

OUTPUT (CNTL$PORT$8253) = CONTROL$BYTE$8253; 
OUTPUT (COUNT$REG$8253) = LOW(BAUD$CODE); 
OUTPUT (COUNT$REG$8253) = HIGH(BAUD$CODE); 
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2 
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/* INITIALIZB THE USART (8251). 
SEND 3 ZER01S TO CLEAR FIRST. */ 

OUTPUT (STAT$POR'I'$8251 ) = "H; 
OUTPUT (STAT$PORT$8251) = 0H; 
OUTPUT (STAT$PORT$82 51) = 0H; 

OUTPUT (STAT$PORT$8251) = RESET$8251$TO$MODE; 
OUTPUT (STAT$PORT$8251) = CONTROL$BYTE$8251; 
OUTPUT (STAT$PORT$8251) = ENABLE$8251; 

/* RETURN STATUS OF ZERO TO INDleATE SUCCESSFUL OPEN */ 
RETURN E$OK; 
END OPEN$NEW$DEVICE; 

/*********************************************************/ 
/* CLOSE A FILE */ 
/*********************************************************/ 

CLOSE$NEW$DEVICE: PROCEDURE (FD$SEG,DISPOSE) WORD PUBLIC; 
DECLARE FD$SEG WORD; 
DECLARE DISPOSE BYTE; 
RE'fURN E $OK ; 
END CLOSE$NEW$DEVICE; 

/*******************************************************~*/ 
/* READ A BLOCK */ 
/*********************************************************/ 

READ$N-EW$DEVIC E: 
PROCEDURE (FD$SEG,BUFFER,COUNT,ACTUAL$PTR) WORD PUBLIC; 
DECLARE (FD$SEG,COUNT) WORD; 
DECLARE (BUFFER,ACTUAL$PTR) POINTER; 
RETURN E$OK; 
END READ$NEW$DEVICE; 

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

WRITE$NEW$DEVICE: 
PROCEDURE (FD$SEG,BUFFER,COUNT) WORD PUBLIC; 
DECLARE (FD$SEG,COUNT) WORD; 
DECLARE BUFFER POINTER; 
DECLARE STATUS BYTE; 
DECLARE I WORD; 
DECLARE BUF BASED BUFFER(l) BYTE; 
DECLARE STAT$PORT$8251 LITERALLY 10DAHI; 
DECLARE DATA$PORT$8251 LITERALLY 10D8H 1; 

DO 1=0 TO COUNT-I; 
DO WHILE «INPUT(STAT$PORT$8251) 

/* CHECK FOR TxEMPTY 
END; 
OUTPUT (DATA$PORT$8251) = BUF(I); 

END; 
RETURN E$OK; 
END WRITE$NEW$DEVICE; 
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/*********************************************************/ 
/* RECORD SEEK */ 
/*********************************************************/ 

SEEI<$NEW$DEVICE: 
PROCEDURE {FD$SEG,MODE,HIGH$OFFSET, 

LOW$OFFSET) WORD PUBLIC; 
DECLARE (FD$SEG,HIGH$OFFSET,LOW$OFFSET) WORD; 
DECLARE MODE BYTE; 
RETURN E$OK; 
END SEEK$NEW$DEVICE; 

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

NEW$MOVE: PROCEDURE (FD$SEG) WORD PUBLIC; 
DECLARE FD$SEG WORD; 
RErrURN E$OK; 
END NEW$MOVE; 

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

NEW$MARK$END: PROCEDURE (FD$SEG) WORD PUBLIC; 
DECLARE FD$SEG WORD; 
DECLARE DATA$PORT$8251 LITERALLY '0D8H'; 
DECLARE STAT$PORT$8251 LITERALLY '0DAH'; 
DECLARE CR LITERALLY '0DH'; 
DECLARE LF LITERALLY '0AH'; 

/* FILE DESCRIPTOR HAS 16 BYTES TO STORE NECESSARY 
INFORMATION. VAR WILL CONTAIN THE POINTER TO THE FILE 
DESCRIPTOR. FD$SEG 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. */ 

DECLARE VAH POINTER; 
DECLARE VAR$DESCRIPTOR 

STRUCTURE (OFFSET WORD, BASE WORD) AT (@VAR); 
DECLARE F'ILE$DESCRIP,]~OR BASED VAH S'rRUC'!'URE ( 

VAR$DESCRIPTOR.OFFSET = 0; 
VAR$DESCRIPTOR.BASE = FD$SEG; 

AVAILABLE (16) BYTE, 
RESERVE (32) BYTE); 

IF (FILE$DESCRIPTOR.}\VAILABLE (0) = 08H) THEN DO; 

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

DO WHILE ((INPUT(STAT$PORT$8251) AND 4) = 0); 
END; 
OUTPUT{DATA$PORT$8251) = CR; 
DO WHILE ({INPUT(STAT$PORT$8251) AND 4) = 0); 
END; 
OUTPUT{DATA$PORT$8251) = LF; 

END; 
RE'l'URN E $OK; 
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END NEW$MARK$ENDi 

/*********************************************************/ 
/* REWIND A FILE */ 
/*********************************************************/ 

NEW$REWIND: PROCEDURE (FD$SEG,MODE) WORD PUBLICi 
DECLARE FD$SEG WORDi 
DECLARE MODE BYTEi 
RE'l'URN E $OK i 
END NEW$REWINDi 

/*********************************************************/ 
/* BACKSPACE */ 
/*********************************************************/ 

NEW$BACKSPACE: PROCEDURE (FD$SEG) WORD PUBLICi 
DECLARE FD$SEG WORDi 
RETURN E$OKi 
END NEW$BACKSPACEi 

/*********************************************************/ 
/* END FILE */ 
/*********************************************************/ 

NEW$END$FILE: PROCEDURE (FD$SEG) WORD PUBLICi 
DECLARE FD$SEG WORDi 
RE'l'URN E $OK i 
END NEW$END$FILEi 

END TQ$CRT$MODULEi 

MODULE INFORMATION: 

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

= 0258H 
= 0000H 
= 0035H 
= 000EH 

END OF PL/M-86 COMPILATION 

600D 
0D 

53D 
14D 
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SERIES-III Pascal-86, Vx.y 
SHORT 

Source File: SHORTl.PAS 
Object File: SHORTl.OBJ 
Controls Specified: DEBUG. 

LINE 
1 
2 
3 
4 
5 

NESrrING 
o 0 
o 0 
o 0 
o 0 
o 0 

5 701 

690 1 

7 
8 

9 
10 

11 0 1 
12 0 1 

14 0 1 
15 0 1 

SOURCE TEXT: SHORTl.PAS 
PROGRAM SHORT(INPUT,OUTPUT}; 
VAR I: INrrEGER; 

A: CHAR; 
N EWDEVI C E : TEX'r ; 

BEGIN 

REWRITE(NEWDEVICE,':Tl: '}; 

WRITE('INPUT AN INTEGER '}; 
READLN (I); 

WRITE('INPUT A CHARACTER '}; 
READLN CA} ; 

WHI'rELN; 
WRITELN('THE CHARACTER YOU INPUT IS ',A}; 

PAGE 1 

11 
12 
13 
14 

17 0 1 
18 0 1 
19 0 1 
20 0 1 

WHI'I'ELN (NEWDEVICE, 'THE CHARACTER YOU INPUT IS ',A); 
WRITELN('THE INTEGER YOU INPUT IS ',I}; 
WRITELN(NEWDEVICE,'THE INTEGER YOU INPUT IS ',I} 
END. 

SERIES-III Pascal-86, Vx.y PAGE 

Summary Information: 

PROCEDURE 
SHORT 

OFFSET CODE SIZE DATA SIZE STACK SIZE 
006CH 0183H 387D 001BH 27D 00~EH 14D 

Total 01EFH 495D 001BH 27D 0042H 66D 

21 Lines Read. 
o Errors Detected. 

39% Utilization of Memory. 
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INDEX 

%VAL, 1-6 
:BB:, 5-2, A-3, A-34 
:CI:, 5-2, 6-8, 8-3, 9-3, A-2, A-33, A·-34, A-38, A-39, B-13 
:CO:, 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, 1\-3, A-22, A·-34 
: T I:, A- 3, A-33 
:TO:, A-3, A-33 
:WORK:, 5-2, 6-3, 8-3, A-3, A-22 
8085, 5-1 
8087 Emulator, 3-1, 3-2, 3-6, 3-7, 3-14, 6-2 
8087 Numerics Data Processor, 1-7, 2-2, 2-4, 3-1, 3-2, 3-5 thru 3-10, 

5-4 thru 5-6, 6-2, 9-1 
8087 Support Library, 3-1, 3-2, 3-5 thru 3-10, 3-12 thru 3-14, 4-2, 8-2, 9-1 
8087.LIB, 3-7 thru 3-10 
8251 Universal Synchronous/Asynchronous Receiver/Transmitter (USART), B-49 
8253 programmable Interval Timer, B-49 
8259A programmable Interrupt Controller, 5-4, 5-6, 6-6 

allocate (See memory management) 
American National Standards Institute (ANSI), 1-1 
ASM-86, Chapter 1, 3-6, 3-7, 3-10, 3-14, 4-4 
avoidable exception conditions, A-5, A·-46, A-48 

backspace, B-2, B-6, B-36 
buffers and Duffering, A-2, A-3, A-33, A-37, A-39, A-42, 8-18, B-19, B-23, 

B-27~-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, B-24 
command tail, 8-2, 8-3, A-i, A-12, A-16 
comlnand line, 4-1, 9-2, A-i, A-12, A-1.5, B-4 
command line interpreter (eLI), 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, 7-2, 7-3, 8-3, A-1, A-2, A-7, 
A-22 thru A-25, A-33, A-37, A-38, A-40, A-41, A-43, B-19, B-21 

console, 3-3, 4-1, 5-3, 5-7, 6-7, 8-3, A-2, A-38, A-39, B-3, B-21, B-49 
contention, B-38 
control-C, 5-3, A-39 
control-D, 5-3, A-39 
contro1-Z, A-39 
CREDIT text editor, 2-1 
CRT display, A-39, B-49 
custom system, 2-1, 2-2, 2-4 
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data types, 1-4, 1-5, 3-7, A-7, B-5 
DCON87.LIB, 3-7, 3-9, 3-10 
DEBUG control, 2-4, 2-5 
DEBUG-86, 2-1, 2-3, 2-4 
debuggers and debugging, Chapter 2, A-39 

(See also DEBUG-86, iAPX 86,88 Monitor program, 
iRrv1X 86 System Deou':! Moni tor, iRMX 86 System Debugger, 
and symbolic debugging) 

delimiters, A-13, A-31 
denormalized operands, 3-8 
device driver, 3-5, B-2, 8-5 tnru B-8, B-10, B-ll, 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 
DQ$ALLOCATE, 6-3, 6-5, 7-1, 8-2, A-17, B-8, B-19, B-43, B-47 
DQ$ATTACH, 5-2, 6-3, 7-1, 7-2, 8-2, A-22, B-19 
DQ$CHANGE$ACCESS, 5-2, A-32 
OQ$CHANGE$EXTENSION, 7-1, A-31 
DQ$CLOSE, 7-1, 8-2, A-42 
DQ$CREATE, 5-2, 7-1, 8-2, A-23, B-19 
OQ$DECODE$EXCEPTION, 6-3, 7-1, 7-2,A-48 
DQ$DECODE$TIME, 5-3, A-10 
OQ$DELETE, 5-2, 6-3, 7-1, A-25 
DQ$DETACH, 7-1, 8-2, A-24, B-19 
DQ$EXIT, 5-2, 7-1, 8-2, A-43, B-17 
DQ$FILE$INFO, 5-3, A-28, A-29 
DQ$FREE, 7-1, 8-2, A-18, B-19, B-45 
OQ$GET$ARGUMENT, 7-1, 7-3, 8-2, A-7, A-12 thru A-14 
DQ$GErr~CONNECTION$STATUS, 6-3, 7-1, 8-2, A-26, A-27 
DQ$GET$EXCEPTION$HANDLER, 7-1, 8-2, A-46,A-47, B-40 
UQ$GET$SIZE, 6-3, 7-1, 8-2, A-19, B-47 
DQ$GE'r$SYSTEM$ID, 7-1, A--ll 
DQ$GET$TIME, 5-3, 6-3, A-9 
DQ$OPEN, 5-3, 7-1, 7-3, 8-2, A-33, A-34, B-19 
DQ$OVERLAY, 7-1, A-44 
DQ$READ, 5-3, 7-1, 8-2, A-37 
DQ$RENAME, 5-3, 6-3, 7-1, 7-3, A-30 
DQ$RESERVE$IO$MEMORY, 5-3, A-20, A-21 
DQ$SEEK, 5-3, 7-1, 8-2, A-35, A-36 
DQ$SPECIAL, 7-1, 7-3, 8-2, A-38, A-39, B-19 
DQ$SWITCH$BUFFER, 7-1, A-15, A-16 
DQ$TRAP$CC, A-49 
DQ$TRAP$EXCEPTION, 7-1, 7-3, 8-2, A-45, B-13, B-38 
DQ$TRUNCATE, 5-3, 7-1, 8-2, 8-3, A-41 
DQ$WRITE, 7-1, 8-2, A-40 
dynamic variables, B-42, B-43, B-45 

E80 87, 3-7 thru 3-11, 3-14 
E8087.LIB, 3-7 thru 3-10 
editor (See text editor) 
EH87.LIB~-7 thru 3-10 
end of record, B-2, B-6, B-18, B-25 thru B-27, B-32, B-33 
end of file, 5-3, A-38, B-2, B-4, B-6, B-18, B-25, B-30, B-37 
error (See exception) 
ESCAPE, A-46 
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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-3, 
A-4, A-6, B-3 thr u 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.LI~, 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) 
file position pointer, A-26, A-33, A-36, A-37, A-40, 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 manag emen t) 
FUNCTION, 1-3 

group, B-42, B-46 

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

I/O, 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 Microcomput:er 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- 4 9 
Interactive Configuration Utility (ICU), 7-4 
interactive files and programs, A-35, A-45, B-2l 
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 Debug 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 Single Board Computer, 2-1, 2-2, B-49 
iSBC 957B iAPX 86,88 Interface and Execution Package, 2-1 
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ISIS-II, 2-1, 5-1 
ISO, 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 thru 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 thru 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, 6-9, 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 mana~er and memory management, 3-4, 3-5, 4-1, 6-3, 6-4, 7-1, 8-3, 

A-I, A-2, A-7, A-17 thru A-20, A-42, A-43, B-1, B-2, B-8, B-9, B-13, 
B-42 thru B-48 

memory pool (See memory management) 
MEMORY segmen~B-47 
MEMPOOL, 5-9, 6-7 
models of segmentation, 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 

NA1'iE, 1-3 
NaN, 3-8 
NEW, B-42 thru B-44, B-46 
NOPUBLICS, 3-12 
NULL87.LIB, 3-7 thru 3-10, 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 
operatlng system, 3-5, 3-12, 3-13, 4-1 thru 4-3, 7-2, Chapter 8, 

A-I thru A-4, A-9, A-II, 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, 3-10 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 thru B-49 

parsing, 4-1, 9-2, A-7, A-12, A-IS, A-16, B-14 
Pascal-86/88, Chapter 1, 3-1, 3-5 thru 3-8, 3-10 thru 3-15, 4-4, 5-7, 5-8, 

6-10, 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, 8-32, 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, 8-19, B-21 
PE8087, 3-7, 3-14 
PL/M-86, Chapter 1, 3-6, 3-7, 3-10, 3-14, 4-4, 6-9, A-8, A-19, A-45, 

B-3 thru B-5 
preconnection, 9-2, 9-3, 8-4, B-12 thru B-16, B-42 
printer, A-3, A-34, B-20 
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-40, B-2, 8-4, 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, 8-2, 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-27A-33, A-40, B-2, B-6, B-20, B-29, B-30 
segment, B-42, B-46, 8-47 
Series III (See Intel1ec Series III Microcoluputer Development System) 
SerIes III Operating System, Chapter 5 
skip, B-2, B-6, B-31 
SMALL. LIB, 5-2 
s t a c k, 1-7, 4 - 3, 4 - 4, 9 - 2, A-8, B- 3 
SUBMIT, 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-1, A-6 
termination, A-4, A-43, B-3, B-17 
text editor, 2-1, 2-2 
TEXT FILE, B- 21 
TQ 001, 3-14 
TQ-312, 9-1 
TQ-999, 3-14 
TQ$ALLOCATE, B-2, B-13, B-42 thru B-46 
TQ$DEFAULTPL, 9-2, 9-3, B-13, B-14 
TQ$DEVICE, B-2, B-6, B-10, B-11, B-49 
TQ$ESTART, 9-1, B-3, B-13, B-14 
TQ$EXIT, B-2, B-17 
TQ$FILE$DESCRIPTOR, B-2, 8-5, B-8, B-9, B-14, B-24 
TQ$FREE, B-2, B-13, B-42, B-44 thru B-46 
TQ$GET$ERH, B-2, B-14, B-38 thru B-41 
TQ$GET$PRECON, B-2, 8-12 thru B-16, B-19 
TQ$GET$SMALL$HEAP, 3-11, B-2, B-13, B-42, B-46 thru B-48 
T Q $ I N I'r I A LIZ E , B-2, B- 3, B-12 t h r u B-15, B- 3 8 
TQ$INITIO, B-13 
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TQ$INlrrMM, B-13 
TQ$PARSECL, 9-2, B-13, B-14 
TQ$SET$ERH, 9-1, B-2, B-14, B-38 thru B-41 
TQ TRAP87, 5-5, 5-6 
TQ$WHERES$TRAP87, 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 
u nit n urn be r s, 9 - 2, 9 - 3, B--1 3, 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 6-10, 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-40, B-43, B-45, 
8-47, 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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