





















































































































































































































































































































































































































































































































































































































































































































































SEND$UNITS

DECLARE sem$token TOKEN;

DECLARE init$value WORD;

DECLARE max$value WORD ;

DECLARE sem$flags WORD;

DECLARE three$units$sent LITERALLY '3';

DECLARE status WORD;

DECLARE job WORD;

SAMPLE PROCEDURE:

PROCEDURE;

init$value = 1; /* the new semaphore has one initial
unit */

maxSvalue = 10H; /* the new semaphore can have a maximum
of 16 units */

sem$flags = O; /* designates a first-in/

first-out task queue. */

job = 03 /* indicates objects to be cataloged
into the object directory of the
calling task's job */

°
° } Typical PL/M—-86 Statements
L4 S
-‘
[ Fhkd ik dkkiokkidk ko kkdok ok kddokd ki kdokickkdokdokkdkkdikkdkkkdkkdkkkhkk kkkhkkkkdkk kk =
* The calling task creates a semaphore and catalogs the semaphore * )
* token. The calling task then uses the token to send a unit. * >
Rekddkdddeddokdekdokkdkdokdokddokdokdododk ik dok dokdedok dokdokdokkkdokdkdok ke dok deok ok ek ke ke k| -
7
sem$token = RQSCREATESSEMAPHORE (init$value, ?
maxS$value,
sem$flags,
@status);
°
° } Typical PL/M-86 Statements
°

[ Fedededededededek ke dededk e deded e dedok i ek ded ke d et koo dok ook sk ek ek dekde ek e dedede ek ek ok
*# It is not mandatory to catalog the semaphore token in order to send *

% units. It is necessary, however, to catalog (or in someway *
* communicate) the semaphore token if another task is to receive the *
* units. *

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

CALL RQS$SCATALOGSOBJECT (job,
sem$token,
@(5, 'SEMA4'),
@status);
°
. } Typical PL/M-86 Statements
°
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/ kkkhhkkhhhhhhhhhhrihkhrhhhhhhihhrhhrhhhhrhdhhihdhrbdhdhdhhhrhrhihrhihhhhk

* The calling task invokes the SENDSUNITS system call to send the *

~* units to the semaphore just created (sem$token.) *
J dedededed ded dede ded dede e dededede e dedede ek e dededk e deoke et deoiede dede dededk e ek dedde e e st ek ek dedede ek ek |

CALL RQ$SENDSUNITS (sem$token,
three$units$sent,
@status);
°
™ } Typical PL/M-86 Statements
.

END SAMPLE PROCEDURE;

CONDITION CODES
E$OK No exceptional conditons.

ESEXIST The semaphore parameter is not a token for an
existing object.

w ESLIMIT The number of units that the calling task is trying
;; to send would cause the semaphore's supply of units
= to exceed its maximum allowable supply.

E ESNOTSC ON- This system call is not part of the present

> FIGURED configuration.

.-

5; ESTYPE The semaphore parameter is a token for an object

that is not a semaphore.
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SETSEXCEPTIONSHANDLER

SETSEXCEPTIONSHANDLER assigns an exception handler to the calling task.

CALL RQS$SETSEXCEPTIONSHANDLER (exception$info$ptr, except$ptr);

INPUT PARAMETER

exception$info$ptr A POINTER to a structure of the following form:

STRUCTURE(
EXCEPTIONSHANDLERSOFFSET WORD,
EXCEPTIONSHANDLER $BASE WORD,
EXCEPTIONSMODE BYTE);
where:

e exception$handler$offset contains the offset of
the first instruction of the exception handler.

e exception$handler$base contains the base of the
iAPX 86 segment containing the first instruction
of the exception handler.

® exception$mode contains an encoded indication of
the calling task's intended exception mode. The
value is interpreted as follows:

When to Pass Control
Value To Exception Handler

0 Never
1 On programmer errors only
2 On environmental conditions only
3 On all exceptional
conditions

If exception$handler$offset and
exception$handler$base both contain zeros, the
exception handler of the calling task's parent job
is assigned.

OUTPUT PARAMETER

except$ptr A POINTER to a WORD to which the iRMX 86 Operating
System will return the condition code generated by
this system call.
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e
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@
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r
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DESCRIPTION

The SETSEXCEPTIONSHANDLER system call enables a task to set its exception
handler and exception mode attributes. If you want to designate the
Debugger as the exception handler to interactively examine system objects
and lists, the following code sets up the needed structure in PL/M-86:

DECLARE X STRUCTURE (OFFSET WORD,
BASE WORD,
MODE BYTE); /* establish a structure for
exception handlers */

DECLARE Y POINTER AT (@X);

DECLARE EXCEPTION WORD;

Y = @RQDEBUGGEREX; /* designate the debugger
as the exception handler*/
X.MODE = ZEROSONESTWOSORSTHREE; /* the mode is a value 0-3 */

CALL RQ$SET$EXCEPTIONSHANDLER (@X, @EXCEPTION);

EXAMPLE

/ hhkkhrkhhhkhrhihhhhhhhhhhhhhhiohhdiidihrrdhddhhhdhridhhkrhhir kit hrrinhiik

% This example illustrates how the SETSEXCEPTIONSHANDLER system call *

* can be used to assign an exception handler to the calling task. *
T T Ty

$INCLUDE( : F1: SAMPLE.EXT); /* Declares all system calls */

EXCEPTION HANDLER: PROCEDURE EXTERNAL;
END EXCEPTION HANDLER;

DECLARE X$HANDLERSSTRUCTURE LITERALLY 'STRUCTURE offset WORD,
base WORD,
mode BYTE) ';

/* establishes a structure for
exception handlers */

DECLARE x$handler X$HANDLER$STRUCTURE ;

/* using the exception handler
structure, the pointer to the
old exception handler is
defined */

DECLARE new$x$handler X$HANDLER $STRUCTURE;

/* using the exception handler
structure, the new exception
handler is defined */
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DECLARE all$exceptions LITERALLY '3';

/* control is passed to the exception
handler on all exceptional
conditions */

DECLARE PTRSOVERLAY LITERALLY 'STRUCTURE offset WORD,
base WORD) ';

/* establishes a structure for
overlays */

DECLARE seg$pointer POINTER;
DECLARE seg$pointer$ovly PTRSOVERLAY AT (@seg$pointer);

/* using the overlay structure, the
first instruction of the
exception handler is identified */

DECLARE status WORD;

SAMPLE PROCEDURE:
PROCEDURE;
segSpointer = Q@EXCEPTION HANDLER; /* pointer to exception handler */

new$x$handler.offset = sgé$pointer$ovly.offset;
/* offset of the first instruction

of the exception handler */

new$x$handler.base = seg$pointer$ovliy.base;
/* base address of the exception
handler 8086 segment containing

W
the first instruction of the :‘
exception handler */ <

newSx$handler.mode = allS$exceptions; o
/* pass control on all conditions */ >
Py 3
) } Typical PL/M—86 Statements 2
°
wn

R T T T e T e T
* The address of the calling task's exception handler and the value *
* of the task's exception mode (when to pass control to the exception *
* handler) are both returned when the calling task invokes the *

* GET$EXCEPTIONSHANDLER system call. *
************************************************************************/

CALL RQSGETSEXCEPTIONSHANDLER (@x$handler,
@status);

°
° } Typical PL/M-86 Statements
°
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FE T T T
* The calling task may invoke the SETSEXCEPTIONSHANDLER system call *
* to first set a new exception handler and then to later reset the *

* 01d exception handler. *
e T T L T e Ty

CALL RQS$SETSEXCEPTIONSHANDLER (@new$xShandler,
@status);
°
° } Typical PL/M-86 Statements
»

[ Fedede e ddedede dededede ded do e e e deok dededede e ek dedededeodk deddoded e de de ko dek ek ok dede ek ok ke ke ke ok
* No longer needing the new exception handler, the calling task uses *
* the address and mode of the old exception handler to return *

* exception handling to its original exception handler. *
T e e e e e Ty

CALL RQ$SETSEXCEPTIONSHANDLER (@x$handler,
@status);

°
° } Typical PL/M-86 Statements
)
END SAMPLE PROCEDURE;

w
s
7))
—
!
=2
~ CONDITION CODES
g
= ESOK No exceptional conditions.
w
ESNOTSCON- This system call is not part of the present
FIGURED configuration.
ESPARAM The exception$mode parameter is greater than 3.
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SETSINTERRUPT

SETSINTERRUPT assigns an interrupt handler to an interrupt level and,
optionally, makes the calling task the interrupt task for the level.

CALL RQ$SET$INTERRUPT (level, interruptStask$flag, interrupt$handler,
interrupt$handler$ds, except$ptr);

INPUT PARAMETERS

level A WORD containing an interrupt level that is
encoded as follows (bit 15 is the high-order bit):

Bits Value

15-7 0
6-4 first digit of the interrupt level (0-7)

3 if one, the level is a master level and
bits 6-4 specify the entire level number

if zero, the level is a slave level and
bits 2-0 specify the second digit

W
]
e
<
O
=
€3
ot
E’_}
e
wn

2-0 second digit of the interrupt level
(0-7), if bit 3 is zero

interrupt$task$flag A BYTE indicating the interrupt task that will be
invoked by the interrupt task.

e 1if zero, indicates that no interrupt task is to
be associated with the special level and that
the new interrupt handler will not call SIGNAL
INTERRUPT.

The code for interrupt handlers that
set this interrupt$task$flag to zero
should not be part of a Human Interface
application that is loaded into dynamic
memory. If such an application is
stopped (via a CTRL/c entered at a
terminal), subsequent interrupts to the
vector table entry set by this system
call could cause unpredictable results.
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e if unequal to zero, indicates that the calling
task is to be the interrupt task that will be
invoked by the interrupt handler being set. The
priority of the calling task is adjusted by the
Nucleus according to the interrupt level being
serviced. Table 8-2 lists the levels and the
corresponding interrupt task priorities. Be
certain that priorities set in this manner do
not violate the max$priority attribute of the
containing job.

The value of this parameter indicates the number of
outstanding SIGNALSINTERRUPT requests that can
exist. When this limit is reached, the associated
interrupt level is disabled. The maximum value for
this parameter is 255 decimal. Chapter 8 describes
this feature in more detail.

interrupt$handler A POINTER to the first instruction of the interrupt
handler. To obtain the proper start address for
interrupt handlers written in PL/M~-86, place the
following instruction before the call to
SETSINTERRUPT:

interrupt$handler
= interrupt$ptr (inter);

where interrupt$ptr is a PL/M-86 built-in
procedure and inter is the name of your
interrupt handling procedure.

w
ne
W
—
<!
<
@
>
r
=

e

interrupt$handler$ds A WORD which specifies the interrupt handler's data
segment.

e 1if not zero, contains the base address of the
interrupt handler's data segment. See the
description of ENTERSINTERRUPT in this chapter
for information concerning the significance of
this parameter.

It is often desirable for an interrupt handler
to pass information to the interrupt task that
it calls. The following PL/M—-86 statements, when
included in the interrupt task's code (with the
first statement listed here being the first
statement in the task's code), will extract the
DS register value used by the interrupt task and
make it available to the interrupt handler,
which in turn can access it by calling
ENTERSINTERRUPT :
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DECLARE BEGIN WORD; /% A DUMMY VARIABLE */
DECLARE DATAS$PTR POINTER;
DECLARE DATASADDRESS STRUCTURE (
OFFSET WORD,
BASE WORD) AT (@DATASPTR); /* THIS MAKES
ACCESSIBLE THE TWO HALVES OF THE
POINTER DATASPTR */
DATASPTR = @BEGIN; /* PUTS THE WHOLE
ADDRESS OF THE DATA SEGMENT INTO
DATASPTR AND DATASADDRESS */
DS$BASE = DATASADDRESS.BASE;
CALL RQ$SETSINTERRUPT (...,DSSBASE);
e 1if zero, indicates that the interrupt handler

will load its own data segment and may not
invoke ENTERSINTERRUPT.

OUTPUT PARAMETER

except$ptr A POINTER to a WORD to which the iRMX 86 Operating
System will return the condition code generated by
this system call.

7
Ll
-
<
o
3
€3
=
7
P
7

DESCRIPTION

The SETSINTERRUPT system call is used to inform the Nucleus that the
specified interrupt handler is to service interrupts which come in at the
specified level. In a call to SET$INTERRUPT, a task must indicate
whether the interrupt handler will invoke an interrupt task and whether
the interrupt handler has its own data segment. If the handler is to
invoke an interrupt task, the call to SETSINTERRUPT also specifies the
nunber of outstanding SIGNALSINTERRUPT requests that the handler can make
before the associated interrupt level is disabled. This number generally
corresponds to the number of buffers used by the handler and interrupt
task. Refer to Chapter 8 for further information.

If there is to be an interrupt task, the calling task is that interrupt

task. If there is no interrupt task, SETSINTERRUPT also enables the
specified level, which must be disabled at the time of the call.
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EXAMPLE

JE T T T T T e e e L e T E T S T e e
* This example illustrates how the SETS$INTERRUPT system call can be *

* used. %
Jede de de e de ek e de e ek e dedede ek dedk ek ek e de ok e ek dede ek ek ek ek ke ek ek ke k ke ek de ok ek dekek [

SINCLUDE(:Fl: SAMPLE.EXT); /* Declares all system calls */

INTERRUPT HANDLER: PROCEDURE EXTERNAL;
END INTERRUPT HANDLER;

DECLARE interrupt$level$7 LITERALLY '0000 0000 0111 1000B';
/* specifies master interrupt level 7 */

DECLARE interrupt$task$flag  BYTE;

DECLARE interrupt$handler POINTER;

DECLARE data$segment WORD;

DECLARE status WORD;

SAMPLE_PROCEDURE:

PROCEDURE;

interrupt$task$flag = O; /* indicates no interrupt task on level
7 %/

dataS$segment = 0; /* indicates that the interrupt handler

will load its own data segment */
interrupt$handler = INTERRUPT$PTR (@INTERRUPT HANDLER);
/* points to the first instruction of

the interrupt handler */

Y

° } Typical PL/M-86 Statements
°

/ kkkhhkhkhkkhhhkhhhhhhhhhhihhhkhhhhhhhhhhhhhkhihkhhhhhrhhhhhhhhhhhhkkhhhrhihkk

* An interrupt level must have an interrupt handler or an interrupt *
* task assigned to it. Invoking the SET$INTERRUPT system call, the *

*¥ calling task assigns INTERRUPT HANDLER to interrupt level 7. *
* deddeddkdokdokdkdoddodkdd dokdokkdddok dodkdk Tk ok ek ok ik ok ok dededeok ded e ek /

CALL RQS$SETSINTERRUPT (interrupt$level$7,
interrupt$task$flag,
interrupt$handler,
data$segment,
@status);

°
° } Typical PL/M-86 Statements
.

END SAMPLE PROCEDURE;
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CONDITION CODES
E$OK No exceptional conditions.
ESCONTEXT One of the following is true:
o The task 1s already an interrupt task.

e The specified level already has an interrupt
handler assigned to it.

e The job containing the calling task or the
calling task itself is in the process of being

deleted.
E$NOTSC ON- This system call is not part of the present
FIGURED configuration.
ESPARAM One of the following is true:

o The level parameter is invalid or would cause
the task to have a priority not allowed by its
job.

o The PIC corresponding to the specified level is
not configured.

2]
~
—
<
o
b

V)

SYSTE
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SET$0SSEXTENSION

The SET$OSSEXTENSION system call either enters the address of an entry
(or function) procedure in the Interrupt Vector Table or it deletes such

an entry.

This system call should not be used by
Human Interface applications that are
loaded into dynamic memory. If such an
application is deleted (via a CTRL/c
entered at a terminal), subsequent
interrupts to the vector table entry
set by this system call could cause
unpredictable results.

CALL RQS$SETSOSSEXTENSION (os$extension, start$address, except$ptr);

INPUT PARAMETERS

os$extension

start$address

OUTPUT PARAMETER

except$ptr

DESCRIPTION

A BYTE designating the entry of the interrupt
vector table to be set or reset. This value must
be between 224 and 255 (decimal), inclusive. The
values in the range 192 to 223 are valid, but are
reserved for Intel use.

A POINTER to the first instruction of an entry (or
function) procedure. If start$address contains a
zero value, the specified interrupt vector table
entry is being reset (deallocated).

A POINTER to a WORD to which the iRMX 86 Operating
System will return the condition code generated by
this system call.

The SET$OS$SEXTENSION system call sets or resets any one of the 32
operating system extension entries in the interrupt vector table. An
entry must be reset before its contents can be changed. An attempt to
set an already set entry causes an E$CONTEXT exceptional condition.
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EXAMPLE

[ FEkdekkksek ki kkkikiihkiohddkfkkihidikhkiddkikkhkkkihkdkikihikiddhk kikikkhk
* This example illustrates how the SETS$OSSEXTENSION system call can *

* be used to reset an entry in the Interrupt Vector Table. The *
* example assumes that the entry for the level (number 250) was set %
%

* earlier by another procedure.
T T T L T e Y T ey

$INCLUDE(:Fl: SAMPLE.EXT); /* Declares all system calls */
DECLARE vector$entry$250 LITERALLY '250';
DECLARE reset LITERALLY '0';
DECLARE status WORD;
SAMPLE PROCEDURE:
PROCEDURE;
°
° } Typical PL/M-86 Statements
°

/ LR R T R T T e R R T e R P R T IR T

* The calling task invokes the SET$0OSS$EXTENSION system call to reset * n
* entry 250 (decimal) of the Interrupt Vector Table. * =
R L T e T T Ty =
3
CALL RQS$SSETSOSSEXTENSION (vector$entry$250, E
reset, :
@status); 7,
-
° 7,

° } Typical PL/M-86 Statements

'

END SAMPLE PROCEDURE;

CONDITION CODES
ESOK No exceptional conditions.

ESCONTEXT An attempt is being made to set an entry that
already is set.

ESNOTSCONFIGURED This system call is not part of the present
configuration.

ESPARAM The OS$extension byte value is less than 192.
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SET$POOLSMIN

SET$POOLSMIN sets a job's poolS$min attribute.

CALL RQS$SETSPOOLSMIN (newSmin, except$ptr);

INPUT PARAMETER

new$min A WORD indicating the pool$min attribute of the
calling task's job.

e if OFFFFH, indicates that the pool$min attribute
of the calling task's job is to be set equal to
that job's pool$max attribute.

e if less than OFFFFH, contains the new value of
the pool$min attribute of the calling task's
job. This new value must not exceed that job's
poolS$max attribute.

OUTPUT PARAMETER

J.
n!
s
!
=
K<
~
>
—
-
9 p

except$ptr A POINTER to a WORD to which the iRMX 86 Operating
System will return the condition code generated by
this system call.

DESCRIPTION

The SET$POOLSMIN system call sets the poolS$min attribute of the calling
task's job. The new value must not exceed that job's pool$max

attribute. When the pool$min attribute is made larger than the current
pool size, the pool is not enlarged until the additional memory is needed.
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EXAMPLE

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

*¥ This example illustrates how the SETSPOOLSMIN system call can be *

* used. *
dedekdkdoddoddodkdodkokiodidkdokkkiokdok Rk fokkiok Rk Rk ki ddkkkkkik ke kdkkkkkhkkkdkkkrkkkkihik |

$INCLUDE( : F1: SAMPLE.EXT); /* Declares all system calls */
DECLARE newS$min WORD;
DECLARE status WORD;
SAMPLE_PROCEDURE:
PROCEDURE ;
newSmin = OFFFFH; /* sets poolSmin attribute of calling
task's job equal to job's pool$max
attribute */
°
° } Typical PL/M—86 Statements
°

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

*# In this example the poolS$min attribute of the calling task's job * s
* 1is to be set equal to that job's pool$max attribute. * -
T e T ey =
&
CALL RQ$SETSPOOLSMIN (new$min, >
@status); =
° &
° } Typical PL/M-86 Statements 7

.

END SAMPLE PROCEDURE;

CONDITION CODES

E$OK No exceptional conditions.

ESLIMIT The new$min parameter is not OFFFFH, yet is greater
than the pool$max attribute of the calling task's
jOb-

ESNOTS$SCON- This system call is not part of the present

FIGURED configuration.
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SETSPRIORITY

The SET$PRIORITY system call changes the priority of a task.

CALL RQS$SETS$PRIORITY (task, priority, except$ptr);

INPUT PARAMETERS

task A TOKEN for the task whose priority is to be
changed. A zero value specifies the invoking task.

priority A BYTE containing the task's new priority. A zero
value specifies the maximum priority of the
specified task's containing job.

OUTPUT PARAMETER

except$ptr A POINTER to a WORD to which the iRMX 86 Operating
System will return the condition code generated by
this system call.

DESCRIPTION

The SET$SPRIORITY system call allows the priority of a noninterrupt task
to be altered dynamically.

If the priority parameter is set to the zero, the task's new priority is
its containing job's maximum priority. Otherwise, the priority
parameter contains the new priority of the specified task. The new
priority, if explicitly specified, must not exceed its containing job's
maximum priority.

EXAMPLE

/ ek L e s L e T T T T T T T3 T e

* This example illustrates how the SET$PRIORITY system call can be *

* wused to change the priority of a task. %
B T e e Ty

$INCLUDE(:Fl: SAMPLE.EXT); /* Declares all system calls */
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TASK_CODE: PROCEDURE EXTERNAL;
END TASK CODE;

DECLARE TOKEN ‘ LITERALLY 'SELECTOR';
/* if your PL/M compiler does not
support this variable type,
declare TOKEN a WORD */

DECLARE task$token TOKEN;
DECLARE priority$level$66 LITERALLY '66';
DECLARE priority$level$0 LITERALLY '0';
DECLARE start$address POINTER;
DECLARE data$seg WORD;
DECLARE stack$pointer POINTER;
DECLARE stack$size$512 LITERALLY '512'; /* new task's stack
size is 512 bytes */
DECLARE task$flags WORD}
DECLARE status WORD;
DECLARE job WORD;
SAMPLE_PROCEDURE :
PROCEDURE ;
start$address = @TASK;QODE; /* pointer to first instruction of
interrupt task */ s
data$seg = 0; /* task sets up own data seg */ —
stack$pointer = 0; /* automatic stack allocation */ p>
task$flags = 0; /* designates no floating-point -
instructions */ p
° =
° } Typical PL/M-86 Statements Z
L4 n

/ B L T T A T P T R R R R R R e L

* In this example, the calling task creates a task whose priority is *

* to be changed. The new task initially has a priority level 66. b
T T L e Py

task$token = RQSCREATESTASK (priority$level$ 66,
start$address,
data$seg,
stack$pointer,
stack$size$512,
task$flags,
@status);
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[ khkFdkkikkkhhhhhhkhhhihkhihihhhhdohhiohikihkihhhkihdhkhhhihkhhhhhhhhkkhhhkkkk

* The calling task in this example does not need to invoke the *
% CATALOG$OBJECT system call to ensure the successful use of the *
* SET$PRIORITY system call. To allow other tasks access to the new *

* task, however, requires that the task's object token be cataloged. *
S e e e e e ey

CALL RQ$CATALOGSOBJECT ( job,
task$token,
@(12, 'TASK CODE'),
@status);
°
.,} Typical PL/M-86 Statements
.

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

* The new task (whose code is labeled TASK CODE) is not an interrupt *
* task, so its priority may be changed dynamically by invoking the *

* SETSPRIORITY system call. *
e e dede ek ek Rk kR ek ko kd ek ke A ke ke ek e e e d ke

CALL RQ$SETSPRIORITY (task$token,
priority$level$O,
@status);
°
° } Typical PL/M-86 Statements
o _

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

* Once the need for the higher priority is no longer present, the *
* priority of the new task can be changed back to its original *

* opriority by invoking SET$PRIORITY a second time. *
e e T e e Y

W
-
wn
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CALL RQ$SET$PRIORITY (task$token,
priority$level$66,
@status);

°
° } Typical PL/M-86 Statements
°

END SAMPLE PROCEDURE;

CONDITION CODES

ESOK No exceptional conditions.

E$CONTEXT An attempt is being made to change the priority of
an interrupt task.

ESEXIST The task parameter does not refer to an existing
object.
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ESLIMIT

ESNOTS$CONFIGURED

ESTYPE

SET$PRIORITY

The priority parameter contains a priority value
that is higher than the maximum priority of the
specified task's containing job.

This system call is not part of the present
configuration.

The task parameter does not contain a token for a
task.

n
-
—
<
o
2
)
=
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7
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SIGNALSEXCEPTION

The SIGNALSEXCEPTION system call is invoked by OS extensions to signal
the occurrence of an exceptional condition.

CALL RQ$SIGNALSEXCEPTION(exception$code, param$num, stack$pointer,
reserved$param, NPX$statusS$word, except$ptr);

INPUT PARAMETERS

exception$code A WORD containing the code (see list in Appendix B)
for the exceptional condition detected.

param$num A BYTE containing the number of the parameter which
caused the exceptional condition. If no parameter
is at fault, param$num equals zero.

wn stack$pointer A WORD which, if not zero, must contain the value
£ of the stack pointer saved on entry to the
= operating system extension (see the entry procedure
E in Chapter 10 for an example). The top five words
A in the stack (where BP is at the top of the stack)
> must be as follows:
=
; FLAGS v Saved by software interrupt

Cs to OS extension

IpP

DS Saved by 0S extension

BP on entry

Upon completion of SIGNALSEXCEPTION, control is
returned to either of two instructions. If
stack$pointer contains a zero, control returns to
the instruction following the call to
SIGNALSEXCEPTION. Otherwise, control returns to
the instruction identified in CS and IP.

reserved$word A WORD reserved for Intel use. Set this parameter
to zero.

NPX$status$word A WORD containing the status of the 8087 NPX.

OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the iRMX 86 Operating

System will return the condition code generated by
this system call.
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DESCRIPTION

Operating system extensions use the SIGNALSEXCEPTION system call to

signal the occurrence of exceptional conditions. Depending on the
exceptional condition and the calling task's exception mode, control may

or may not pass directly to the task's exception handler.

If the exception handler does not get control, the exceptional condition
code is returned to the calling task. The task can then access the code

by checking the contents of the word pointed to by the except$ptr
parameter for its call (not for the call to SIGNALSEXCEPTION).

EXAMPLE

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

* This example illustrates how the SIGNALSEXCEPTION system call can *
* be used to signal the occurrence of the exceptional condition *

* ESCONTEXT. *
************************************************************************/

$INCLUDE(:F1:SAMPLE.EXT); /* Declares all system calls #*/
W
DECLARE e$context LITERALLY '5H'; el
DECLARE param$num BYTE; j
DECLARE stack$pointer WORD; o
DECLARE reserved$word LITERALLY '0'; >
DECLARE status WORD; E
75
SAMPLE_PROCEDURE : %
PROCEDURE;
param$num = 0; /* no parameter at fault */
stack$pointer = 0; /* return control to instruction
following call */
)
. } Typical PL/M-86 Statements
'
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R e e T L
*¥ In this example the SIGNALSEXCEPTION system call is invoked by *

* extensions of the Operating System to signal the occurence of an *

% ESCONTEXT exceptional condition. *
T e e ey

CALL RQS$SIGNALSEXCEPTION (eScontext,
param$num,
stack$pointer,
reservedS$word,
reserved$word,
@status);

°
° } Typical PL/M-86 Statements
°

END SAMPLE PROCEDURE;

CONDITION CODES

ESOK No exceptional conditions.

ESNOTSCONFIGURED This system call is not part of the present
configuration.

STIVD WALSAS
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SIGNALSINTERRUPT

SIGNALSINTERRUPT is used by an interrupt handler to activate an interrupt
task.

CALL RQ$SIGNALSINTERRUPT (level, except$Sptr);

INPUT PARAMETER

level A WORD containing an interrupt level which is
encoded as follows (bit 15 is the high-order bit):
Bits ~ Value
15-7 0
6-4 first digit of the interrupt level (0-7)
3 if one, the level is a master level and

bits 6—4 specify the entire level number

if zero, the level is a slave level and
bits 2-0 specify the second digit

N
ol
—
<
o
>
o
fmt
n
P
N

2-0 second digit of the interrupt level
(0-7), if bit 3 is zero

OUTPUT PARAMETER

except$ptr A POINTER to a WORD to which the iRMX 86 Operating
System will return the condition code generated by
this system call. All exceptional conditions must
be processed in—line, as control does not pass to
an exceptional handler.

DESCRIPTION

An interrupt handler uses SIGNALSINTERRUPT to start up its associated
interrupt task. The interrupt task runs in its own environment with
higher (and possibly the same) level interrupts enabled, whereas the
interrupt handler runs in the environment of the interrupted task with
all interrupts disabled. The interrupt task can also make use of
exception handlers, whereas the interrupt handler always receives

exceptions in—line.
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EXAMPLE

/ khkkhhihhhhdhhohhrdhhbdrdhibhiihhhdrhihhhdrhhhhrhhrhhhhhhrhhdhdhhihhdhihs

* This example illustrates how the SIGNALSINTERRUPT system call can *

* be used to activate an interrupt task. *
Fekdedkdedkkddkdkiokdkkdok ok dokiokhdkdokiokkdfdddddkdoddodkdkdokdddodkdiodkddodkdok dokdkdek [

$INCLUDE(: F1: SAMPLE.EXT); /* Declares all system calls */
DECLARE the$first$word WORD;
DECLARE interrupt$level$? LITERALLY '0000 0000 0111 1000B';

/* specifies master interrupt level 7 */
DECLARE interrupt$task$flag BYTE;

DECLARE interrupt$handler POINTER;
DECLARE data$segment WORD;
DECLARE status WORD;
DECLARE interrupt$status WORD;
DECLARE ds$pointer POINTER;

DECLARE PTRS$OVERLAY LITERALLY 'STRUCTURE (offset WORD,
: base WORD) ';
/* establishes a structure for
overlays */
DECLARE dsS$pointerS$ovly PTRSOVERLAY AT (@dsS$Spointer);

7. /* using the overlay structure, the
; base address of the interrupt
: handler's data segment is
Z identified */
~
> INTERRUPT HANDLER: PROCEDURE INTERRUPT 59 PUBLIC;
r .
° } Typical PL/M~86 Statements
°

/ ER Rt T T e Tt R e e e e e e et e

* The calling interrupt handler invokes the ENTERSINTERRUPT system *
call which loads a base address value (defined by
ds$pointerS$ovly.base) into the data segment register. This
register provices a mechanism for the interrupt handler to pass
data to the interrupt task to be started up by the SIGNALSINTERRUPT

system call.
ekdekdeddeddededekdedesde deddek dedkdokk ko ke dek Rk dor ko ko dkdk Rk dokdd ke ko dd ok ok [

% ¥ ¥ ¥ ®
* ¥ ¥ ¥ ®

CALL RQ$ENTER$INTERRUPT (interrupt$level$7,
@interrupt$status);
CALL INLINE ERROR PROCESS (interrupt$status);
°
° } Typical PL/M-86 Statements
°
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R T e e L T
¥ The interrupt handler uses SIGNALSINTERRUPT to start up its *

* associated interrupt task. *
T T T I Ty

CALL RQ$SIGNALSINTERRUPT (interrupt$level$’,
@interrupt$status);
CALL INLINE_?RROR;?ROCESS (interrupt$status);

END INTERRUPT HANDLER;

INLINE_?RROR_?ROCESS: PROCEDURE;
IF interrupt$status <> ESOK THEN
DO;
°
° } In-line Error Processing PL/M-86 Statements
.
END;

END INLINE ERROR PROCESS;

SAMPLE PROCEDURE:
PROCEDURE;

ds$pointer = @the$first$word; /* a dummy identifier used to point to
interrupt handler's data segment */
data$segment = dsSpointer$ovly.base;
/* identifies the base address of the
interrupt handler's data segment */
intrpt$handlr$addrs = INTERRUPTS$PTR (@INTERRUPT_?ANDLER);
/* points to the first instruction of
the interrupt handler */
interrupt$taskS$flag = OlH; /* indicates that calling task is to be
interrupt task */

)
]
-
<
)
3
=
=
w
=
wn

°
® } Typical PL/M-86 Statements

FE L L T T e T T
* By first invoking the SET$INTERRUPT system call, the calling task *
* gets up an interrupt level and becomes the interrupted task for *

* level 7. *
Kok ddedede e e de ook dededededede et Rk e ek ded ook ek dekodek Rk kR Rk Rk ek kR ek Rk ek k [

CALL RQS$SETS$SINTERRUPT (interrupt$level$ 7,
interrupt$task$flag,
interrupt$handler,
data$segment,
@status);

°
. } Typical PL/M-86 Statements
. .

END SAMPLE PROCEDURE;
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CONDITION CODES
E$OK
E$CONTEXT

E$INTERRUPTS$
SATURATION

E$INTERRUPTS
OVERFLOW

E$LIMIT

E$NOT$CON-
FIGURED

ES$PARAM

No exceptional conditions.

There is not an interrupt task assigned to the
specified level.

The interrupt task has accumulated the maximum
allowable number of SIGNALSINTERRUPT requests.
This is an informative message only. It does not
indicate an error.

The interrupt task has accumulated more than the
maximum allowable number of SIGNALSINTERRUPT
requests. It had reached its saturation point and
then called ENABLE to allow the handler to receive
further interrupt signals. It subsequently
received an additional SIGNALSINTERRUPT request
before calling WAITSINTERRUPT.

An overflow has occurred because the interrupt task
has received more than 255 SIGNALSINTERRUPT

requests.

This system call is not part of the present
configuration.

The level parameter is invalid.
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SLEEP puts the calling task to sleep.

CALL RQ$SLEEP (time$limit, except$ptr);

INPUT PARAMETER

time$limit A WORD indicating the conditions in which the
calling task is to be put to sleep.

o if not zero and not OFFFFH, causes the calling
task to go to sleep for that many clock
intervals, after which it will be awakened. The

length of a clock interval is configurable.
Refer to the iRMX 86 CONFIGURATION GUIDE for

further information.

e if zero, causes the calling task to be placed on
the list of ready tasks, immediately behind all
tasks of the same priority. If there are no
such tasks, there is no effect and the calling
task continues to run.

77
—
—
<
o
et
=~
7
-
7))

e if OFFFFH, is invalid.

OUTPUT PARAMETER

except$ptr A POINTER to a WORD to which the {RMX 86 Operating
System will return the condition code generated by
this system call.

DESCRIPTION

The SLEEP system call has two uses. One use places the calling task in
the asleep state for a specific amount of time. The other use allows the
calling task to defer to the other ready tasks with the same priority.
When a task defers in this way it is placed on the list of ready tasks,
immediately behind those other tasks of equal priority.
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EXAMPLE

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

* This example illustrates how the SLEEP system call can be used. *
T T e e P e e

$INCLUDE (:F1:SAMPLE.EXT); /* Declares all system calls */

DECLARE time$limit WORD;

DECLARE status WORD

SAMPLE PROCEDURE:

PROCEDURE;

time$limit = 100; /* sleep for 100 clock ticks */
[ ]
° } Typical PL/M-86 Statements
[ J

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

* The calling task puts itself in the asleep state for 100 clock *
* ticks by invoking the SLEEP system call. *
************************************************************************/

W

; CALL RQ$SLEEP (time$limit,

~ @status);

s °

E ° } Typical PL/M—-86 Statements

> °

I END SAMPLE PROCEDURE;

CONDITION CODES

ESOK : No exceptional conditions.

E$NOTSCON- This system call is not part of the present

FIGURED configuration.

E$SPARAM The time$limit parameter contains the invalid value
OFFFFH.
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SUSPENDSTASK

SUSPENDSTASK increases by one the suspension depth of a task.

CALL RQS$SUSPENDSTASK (task, except$ptr);

INPUT PARAMETER

task A TOKEN specifying the task whose suspension depth
is to be incremented.

® 1if not zero, contains a token for the task whose
suspension depth is to be incremented.

® if zero, indicates that the calling task is
suspending itself.
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the iRMX 86 Operating

System will return the condition code generated by
this system call.

w
i
=
<
&
=
€3]
=
w
o
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DESCRIPTIONS

The SUSPEND$TASK system call increases by one the suspension depth of the
specified task. If the task is already in either the suspended or
asleep—suspended state, its state is not changed. If the task is in the
ready or running state, it enters the suspended state. If the task is in
the asleep state, it enters the asleep~suspended state.

SUSPENDSTASK can not be used to suspend interrupt tasks.

EXAMPLE

/ LR R R R T e e P T R T R R S R R R L T

* This example illustrates how the SUSPENDSTASK system call can be *

* used to increase the suspension depth of a non—interrupt task. *
T T T L T T Ly

SINCLUDE( :Fl: SAMPLE.EXT); /* Declares all system calls */

TASK CODE: PROCEDURE EXTERNAL;
END TASK CODE;

12-157



SUSPEND$TASK

1LSAS

,
N

<
@
>
=
p
9 /i

DECLARE TOKEN

DECLARE taskS$token

DECLARE priority$level$ 200
DECLARE start$address
DECLARE data$seg

DECLARE stack$pointer
DECLARE stack$size$512

DECLARE task$flags
DECLARE status

SAMPLE_?ROCEDURE:
PROCEDURE;
start$address = Q@TASK CODE;
data$seg = 0;
stack$pointer = 0;

task$flags = O;
@

LITERALLY 'SELECTOR';

/* if your PL/M compiler does not
support this variable type,
declare TOKEN a WORD */

TOKEN;

LITERALLY '200';

POINTER;

WORD;

POINTER;

LITERALLY '512'; /* new task's stack

size is 512 bytes */

WORD;

WORD;

/* first instruction of the new task */

/* task sets up own data seg */

/* automatic stack allocation */

/* designates no floating-point
instructions */

. } Typical PL/M-86 Statements

/ dhhihhdhhihihhhhhhiihhdhhidhhrhhrrhhbhiihddhrdhhhrrhhhhhhhrrihrhihhtiiik

* 1In order to suspend a task, a task must know the token for that *
* task. In this example, the needed token is known because the *

* calling task creates the new task (whose code is labeled TASK CODE).*
% dodededek dekdededok dedokded koo ek ko kR R Rk kb ko k ko ko ok ke kR ko k

task$token = RQSCREATESTASK

(priority$level$200,
start$address,
data$seg,
stackS$pointer,
stack$size$512,
task$flags,
@status);

) } Typical PL/M-86 Statements
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/************************************************************************

* After creating the task, the calling task invokes SUSPEND$TASK. *
* This system call increases by one the suspension depth of the new *
* task (whose code is labeled TASK CODE). %

***********************************;}***********************************/

CALL RQ$SUSPENDSTASK (taskStoken, @status);

)
° } Typical PL/M—-86 Statements
°
END SAMPLE PROCEDURE;
CONDITION CODES
ESOK No exceptional conditions.
ESCONTEXT The task indicated by the task parameter is an

interrupt task.

ESEXIST The task parameter is not a token for an existing
object.
ESLIMIT The suspension depth for the specified task is

already at the maximum of 255.

ESTYPE The task parameter is a token for an object that is
not a task.

7
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UNCATALOG$OBJECT

UNCATALOG$OBJECT removes an entry for an object from an object directory.

CALL RQSUNCATALOGS$OBJECT (job, name, except$ptr);

INPUT PARAMETERS

job A TOKEN indicating the job of the object directory
from which an entry is to be deleted.

e 1f not zero, the TOKEN contains a token for the

job from whose object directory the specified
entry is to be deleted.

o 1if zero, the entry is to be deleted from the
object directory of the calling task's job.

name A POINTER to a STRING containing the name of the
object whose entry is to be deleted.

OUTPUT PARAMETER

W
nd
75
-
=
<
C)
>
-
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except$Sptr A POINTER to a WORD to which the iRMX 86 Operating
System will return the condition code generated by
this system call.

DESCRIPTION

The UNCATALOGSOBJECT system call deletes an entry from the object
directory of the specified job.
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EXAMPLE

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

* This example illustrates how the UNCATALOG$OBJECT system call can *

* be used. %
ek ik dedok Rk dod dokdekdod o ddded sk ded e d etk gk de e e e ek ke e de dedede ek ek ek ke ek /

$INCLUDE( :F1: SAMPLE.EXT); /* Declares all system calls */

DECLARE TOKEN LITERALLY 'SELECTOR';
/* if your PL/M compiler does not
support this variable type,
declare TOKEN a WORD #*

DECLARE seg$token TOKEN;
DECLARE size WORD;
DECLARE mbx$token TOKEN;
DECLARE mbx$flags WORD;
DECLARE no$response LITERALLY '0';
DECLARE status WORD;
DECLARE job WORD;
SAMPLE PROCEDURE:
PROCEDURE;
size = 64; /* designates new segment to contain 64
bytes */
mbx$flags = 0; /* designates four objects to be queued

on the high performance object
queue; designates a first—in/
first-out task queue. */

job = 03 /* indicates objects to be cataloged
into the object directory of the
calling task's job */

7
o
=
<
@
=
=
oy
@
o~
7

°
° } Typical PL/M-86 Statements
°

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

* The calling task creates a segment and a mailbox and catalogs the *
* mailbox TOKEN. The calling task then uses the TOKENs for both *

* objects to send a message. *
T T L T T

segStoken = RQSCREATESSEGMENT (size,
@status);

mbxS$token = RQSCREATE$MAILBOX (mbx$flags,
@status);
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[ Fkkdk ki kkkhkkhkhhikkikkkkhhhik ki dkkhdkdokkk ik dkkkddoiddk ko ki ki ki
* It is not mandatory for the calling task to catalog the mailbox *

* token in order to send a message. It is necessary, however, to *
* catalog the mailbox token if a task in another job is to receive *
*

*  the message.
dekddokk ki dodddk ki dkdkkdokdd ik dokiok ook ko ki kkdok ik dok ok kkdokdeot ik dkk kkddkkkk /

CALL RQ$CATALOGSOBJECT (job,
' mbx$token,
@(3, 'MBX'),
@status);
°
'Y } Typical PL/M-86 Statements
°

/ hkhkhfehhhhhhhihihhhhihhhhhihhhihhhdhdhdhehdhidhhhhhhihdhhhhhhkidhihdiik

* The calling task invokes the SENDSMESSAGE system call to send the %

* token for the segment to the specified mailbox. *
Jedededodkddododo ok Rkl ook ook Rk g ok s ko dok ok R e ek ek |

CALL RQ$SENDSMESSAGE (mbxS$token,
seg$token,
w no$response,
; @status);
;2 Y
2 . } Typical PL/M-86 Statements
®) ®
>
;: [ Fekdddkdokddodkdokkdodokkkdddoddkdoddodokiodkdddiodddok kiokdddkkkdodkddokdoddoddok kddokkiok kkkk
wn * When the mailbox is no longer needed and there is no need to keep *
* 1its token cataloged, it may be deleted by any task that knows its *
*

* token.
L e e 2Ty

CALL RQ$UNCATALOG$OBJECT (job,
@(3, 'MBX'),
@status):
CALL RQ$DELETESMAILBOX (mbx$token,
@status);
°
° } Typical PL/M-86 Statements
®

END SAMPLE PROCEDURE;
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CONDITION CODES
E$OK

E$CONTEXT

ESEXIST

E$NOT $CON-

FIGURED

ES$PARAM

ESTYPE

UNCATALOGS$OBJECT

No exceptional conditions.

The specified object directory does not contain an
entry with the designated name.

The job parameter is neither zero nor a token for
an existing object.

This system call is not part of the present
configuration.

The first byte of the STRING pointed to by the name
parameter contains a value greater than 12 or equal
to O.

The job parameter is a token for an object that is
not a job.

.
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—
=
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2
e
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2
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WAITSINTERRUPT

WAITSINTERRUPT is used by an interrupt task to signal its readiness to
service an interrupt.

CALL RQ$WAITSINTERRUPT (level, exceptS$Sptr);

INPUT PARAMETER

level A WORD specifying an interrupt level which is
encoded as follows (bit 15 is the high—order bit):
Bits Value
15-7 0

6-4 first digit of the interrupt level (0-7)

3 if one, the level is a master level and
bits 6—4 specify the entire level number

if zero, the level is a slave level and
bits 2-0 specify the second digit

>
s
72
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=
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>
P
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2-0 "second digit of the interrupt level
(0-7), if bit 3 is zero

OUTPUT PARAMETER

except$ptr A POINTER to a WORD to which the iRMX 86 Operating
System will return the condition code generated by
this system call.

DESCRIPTION

The WAITSINTERRUPT system call is used by interrupt tasks immediately
after initializing and immediately after servicing interrupts. Such a
call suspends an interrupt task until the interrupt handler for the same
level resumes it by-invoking SIGNALSINTERRUPT.
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While the interrupt task is processing, all lower level interrupts are
disabled. The associated interrupt level is either disabled or enabled,
depending on the option originally specified with the SETSINTERRUPT
system call. If the associated interrupt level is enabled, all
SIGNALSINTERRUPT calls that the handler makes (up to the limit specified
with SETSINTERRUPT) are logged. If this count of SIGNAL$INTERRUPT calls
is greater than zero when the interrupt task calls WAITSINTERRUPT, the
task is not suspended. Instead it continues processing the next
SIGNALSINTERRUPT request.

If the associated interrupt level is disabled while the interrupt task is
running and the number of outstanding SIGNALSINTERRUPT requests is less
than the user-specified limit, the call to WAITSINTERRUPT enables that
level.

EXAMPLE

/ kkkhkkhhhrhirhhhhhhhhhihhhhhihdhhhhihhhhhhhhhrhhhihhohhhhidhhdhhdhhihiikd

* This example illustrates how the WAITSINTERRUPT system call can be *

* used to signal a task's readiness to service an interrupt. *
T e T e e Y

n
$INCLUDE(: F1: SAMPLE.EXT); /* Declares all system calls */ =
DECLARE TOKEN LITERALLY 'SELECTOR'; 5

/* if your PL/M compiler does not >
support this variable type, :
declare TOKEN a WORD #*/ 7
DECLARE task$token TOKEN; 7
DECLARE priority$level$ 66 LITERALLY '66';
DECLARE start$address POINTER;
DECLARE data$segment WORD;
DECLARE stack$pointer POINTER;
DECLARE stack$size$512 LITERALLY '512'; /* new task's stack
size is 512 bytes */
DECLARE task$flags WORD;
DECLARE interrupt$level$7 LITERALLY '0000 0000 0111 1000B‘';

/* specifies master interrupt level 7 */
DECLARE interrupt$task$flag  BYTE;

DECLARE interrupt$handler POINTER;
DECLARE interrupt$status WORD;
DECLARE status WORD;

INTERRUPT TASK: PROCEDURE PUBLIC;

interruptS$task$flag = OlH; /* indicates that calling task is to
be interrupt task */

data$segment = 0; /* use own data segment */

intrpt$handlr$addrs = INTERRUPTSPTR (@INTERRUPT_ﬁANDLER);

/* points to the first instruction of
the interrupt handler */

12-165



WAITSINTERRUPT

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

* The first system call in this example, SETS$INTERRUPT, makes the *
* calling task (INTERRUPT TASK) the interrupt task for interrupt *
* level seven. %

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

CALL RQ$SETSINTERRUPT (interrupt$level$?,
interrupt$task$flag,
interrupt$handler,
data$segment,
@interrupt$status);

.
° } Typical PL/M—-86 Statements
.

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

* The calling interrupt task invokes WAITSINTERRUPT to suspend itself *
* until the interrupt handler for the same level resumes the task by *
* invoking the SIGNALSINTERRUPT system call. *
% dedededdededdododeioddoddedoddedde ook dodde e ded ek ook o ek de st ded ek e ek ek e e e ek /

CALL RQSWALTSINTERRUPT (interrupt$level$7,
w @interrupt$status);
- °
: o:} Typical PL/M-86 Statements
2 [
;{ [ Fkdkdokdodkkkdokkiokidiok ik dokiokiokdiidokdokiokdodddokdok ook dok ook dok sk dokde ko kdok ook
= * When the interrupt task invokes the RESETSINTERRUPT system call, *
5; * the assignment of the current interrupt handler to interrupt level *
* 7 is canceled and, because an interrupt task has also been *
* assigned to the line, the interrupt task is deleted. *

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

CALL RQ$RESETSINTERRUPT (interrupt$level$?,

@interrupt$status);
END INTERRUPT_?ASK;

SAMPLE PROCEDURE:

PROCEDURE ;
start$address = @QINTERRUPT TASK; /* lst instruction of interrupt
task */
stackS$pointer = 03 /* automatic stack allocation */
task$flags = 0; /* designates no floating—point
instructions */
data$segment = 0; /* use own data segment */
°
° } Typical PL/M-86 Statements
°
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/************************************************************************

* In this example the calling task invokes the system call *

* CREATESTASK to create a task labeled INTERRUPT TASK. *
e T e T L T e Ty

taskS$token = RQSCREATESTASK (priorityS$level$66,

start$address,
data$segment,
stack$pointer,
stack$size$512,
task$flags,
@status);
°
° } Typical PL/M-86 Statements
[
END SAMPLE PROCEDURE;
CONDITION CODES
ESOK No exceptional conditions.
.
ESCONTEXT The calling task is not the interrupt task for the j
given level. <
)
ESNOTSCON- This system call is not part of the present b
FIGURED configuration. E
W
ESPARAM The level parameter is invalid. ;
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CHAPTER 13. CONFIGURATION OF THE NUCLEUS

The Nucleus is a configurable part of the Operating System. It contains
several options that you can adjust to meet your specific needs. To help
you make configuration choices, Intel provides three kinds of information:
e A list of configurable options
° Detailed information about the options
° Procedures to allow you to specify your choices
The balance of this chapter provides the first category of information.

To obtain the second and third categories of information, refer to the
iRMX 86 CONFIGURATION GUIDE.

SYSTEM CALLS

The Nucleus provides system calls to support a wide variety of
application software activities. By using the Interactive Configuration
Utility, you can selectively eliminate system calls that are not needed
by your application software or by other layers being configured.

HARDWARE

When you configure your application system, you can choose from a number
of hardware features that effect the Nucleus. These features allow you
to use the 80130 component (refer to the i0SP 86/88 SUPPORT PACKAGE
REFERENCE MANUAL for a complete description of the 80130 component), the
8253 Programmable Interrupt Timer, the 8259A Programmable Interrupt
Controller, and the 8087 Numeric Processor Extension.

e 80130 component If the 80130 component is a part of your
system, you can specify its base address
location, base port address, the interval
between ports, and choose whether or not you
wish to use its timer and interrupt features.

e 8253 PIT If you are using the 8253 Programmable
Interval Timer to provide timing for your
system, you can specify its port base, the
interval between ports, clock interrupt
level, clock interval and clock frequency.

13-1



CONFIGURATION OF THE NUCLEUS

e 8259 PIC

e 8087 NPX

SYSTEM CHARACTERISTICS

If you are using the 8259A to provide
interrupt control for your system, you can
specify master and slave controller bases,
the interval between ports, and choose edge-
or level-mode interrupts for seven or fewer
slaves.

If you have a task that needs floating-point
instructions, you can specify the addition
of the 8087 Numeric Processor Extension to
your system.

When you configure the Nucleus, you can specify a number of
characteristics that affect your system. They include:

° Parameter
Validation

° Minimum Transfer
Size

° Default Exception
Handler

e Exception Mode

A system call validates input parameters by
checking for the existence of objects and by
verifying that the objects are of the proper
type. If your system software does not
include the Basic I/0 System, you may
exclude parameter validation from your
system.

You can choose the minimum amount of memory
that the Nucleus allows to be transferred
between jobs.

You can choose from one of four options for
your system default exception handler. The
choices are:

o Use the system dafault exception handler
which deletes offending jobs.

e Use the alternative system exception
handler that suspends rather than deletes.

o Use the Debugger as the exception handler.
o Use an exception handler that you supply.
You can choose to never pass control to the
exception handler, pass control only on
programmer errors, pass control only on

environmental conditions, or pass control on
all exceptional conditions.
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APPENDIX A. iRMX™ 86 DATA TYPES

The following are the data types that are recognized by the iRMX 86
Operating System:

BYTE

WORD

INTEGER

POINTER

OFFSET

BASE

SELECTOR

TOKEN

STRING

An unsigned, 8-bit, binary number.

An unsigned, two byte, binary number.

A signed, two byte, binary number that is stored in two's
complement form.

Two words containing the base of a segment and an offset,
in the reverse order.

A word whose value represents the distance from the base
of a segment.

A word which identifiers a range of 64K bytes.

A 16-bit quantity that is equivalent to the base portion
of a POINTER. Your PL/M compiler may not support this
data type.

A word or selector whose value identifies an object. A
token can be declared literally a WORD or a SELECTOR
depending on your needs.

A sequence of consecutive bytes. The first byte contains
the number (not to exceed 12) of bytes that follow it in
the string.






APPENDIX B. 1iRMX™ 86 TYPE CODES

Each iRMX 86 object type is known within iRMX 86 systems by means of
a numeric code. For each code, there is a mnemonic name that can be
substituted for the code. Table B-1 lists the types with their codes
and associated mnemonics.

Table B-1. Type Codes

OBJECT TYPE NUMERIC CODE
Job 1
Task 2
Mailbox 3
Semaphore 4
Region 5
Segment 6
Extension 7
Composite varies from 8000H to
OFFFFH depending on
the value specified in
CREATESEXTENSION







APPENDIX C. NUCLEUS MEMORY USAGE

This appendix lists the amount of memory the Nucleus requires for object
creation and memory borrowing. The Nucleus obtains this memory from the
calling job's memory pool when creating the specified object or
implementing the memory borrowing. The values listed in this appendix
reflect Release 5 of the iRMX 86 Operating System. These values are
subject to change in future releases.

The Nucleus uses the following amounts of memory when it creates objects:

object
job
object directory

task

mailbox

semaphore
region
segment
extension

composite

number of 16-byte paragraphs
required by the Nucleus

3 + object directory
1 per entry in the directory

5

+ 6 (if the task uses the 8087 NDP)

+ stacksize/16 (if the Nucleus allocates the
stack)

2
+ size of high performance queue/4

2
2
1 + segsize/l6
2

3
+ number of positions available for components/8

When a job borrows memory from its parent, the Nucleus uses three lé6-byte
paragraphs in addition to the amount it uses for object creation. The
Nucleus obtains this memory from the parent job.
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80130 component 8-2, 13-1

8087 3-1, 3-4, 7-5, 8-2, 10-6, 12-22, 12-25, 12-38, 12-40, 12-148, 13-1,
c-1

8253 13-1

8259A 8-2, 13-1

ACCEPTS$CONTROL system call 9-4, 12-7

additional task attributes 3-4

ALTERSCOMPOSITE system call 11-2, 11-6, 11-17, 12-5, 12-10, 12-11

application 2-1, 12-97, 12-105, 12-122, 12-135, 12-140, 13-1

application code 11-10

application system 1-1, 1-6, 3-2, 8-1, 8-7, 8-18, 9-1, 9-6, 10-1, 13-1

application task 8-21, 8-23, 10-1, 11-1, 12-7, 12-10, 12-15, 12-17,
12-30, 12-41, 12-43, 12-49, 12-62, 12-68, 12-79

asleep state 1-3, 3-1, 4-2, 12-2, 12-119, 12-155, 12-157

asleep-suspended state 3-2, 4-2, 12-119, 12-157

assembly language 8-7, 10-6, 10-8, 10-10

assigning an exception handler 7-2

avoidable conditions 1-6

AX register 10-6, 10-12

BASE A-1

base 5-1

buffer 8-11, 8-12, 11-7

BYTE 7-1, 8-19, 12-1, A-1, C-1

cascaded interrupt 8-3

CATALOGS$OBJECT system call 3-3, 6-2, 12-12, 12-127, 12-129, 12-146,
12-162

child 2-1,
job 5-1

clear interrupt—enable flag 8-5

CLI 8-5 '

command dictionary 12-2

COMPACT model 10-7

comparison of job and memory hierarchies 5-2

comparison of techniques for creating common functions 10-2

component object 11-13, 11-17, 1-2, 11-1, 11-7, 11-10, 11-13, 11-17,
12-10, 12-11

composite object 12-5, 12-10, 12-11, 12-15, 12-16, 12-41, 12-79, 12-97,
12-98

condition code 7-1, 7-3, 8-14, 8-15, 8-17, 10-6, 10-12

configuration 3-1, 5-3, 7-2, 7-4, 8-2, 10-14, 11-6, 12-21, 12-59, 12-71,
12-99, 12-108, 12-112, 12-115, 12-155, 13-1

containing job 3-4, 5-1, 12-17, 12-18, 12-38, 12-47, 12-52, 12-54,
12-56, 12-63, 12-136, 12-144, 12-147

control flow for OS extensions and application task 10-13

controlling pool size 5-2

count limit 8-14, 8-15, 8-17
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CREATE RING . BUFFER procedure 11-8, 11-10, 11-12, 12-16

CREATESCOMPOSITE system call 11-1, 11-2, 11-5, 11-13, 11-14, 11-17,
12-15,

CREAIE$EXTENSION system call 11-1, 11-9, 11-17,12-10, 12-15, 12-17,
12-41, 12-43, 12-97, B-1

CREATESJOB system call 2-4, 5-2, 12-19, 12-23, 12-24

CREATESMAILBOX system call 4-2, 4-3, 11-9, 12-13, 12-27, 12-48, 12-126,
12-161

CREATESREGION system call 12-30

CREATESSEGMENT system call 5-1, 5-3, 5-4, 11-14, 12-32, 12-53, 12-126,
12-161 ‘

CREATESSEMAPHORE system call 4-4, 4-5, 11-14, 12-34, 12-55, 12-129

CREATE$TASK system call 3-5, 12-37, 12 57, 12 117, . 12 120, 12-145,
12-158, 12-167

creating an Operating System extension 10-1

creating new objects 11-1

creation sequence for composite objects 11-2

CTRL/c¢ 9-3, 12-7, 12-10, 12-15, 12-17, 12-30, 12-41, 12-43, 12-49,
12-62, 12-68, 12-79, 12-97, 12-105, 12-122, 12-135, 12-140

CX register 10-6, 10-8

data segment 8-7, 8-8, 8-24, 12-21, 12-37, 12-39, 12-57, 12-60, 12-66,
12-72, 12-77, 12-78, 12-136, 12-152

data type 5-1, 12-1, 12-32, A-1

deadlock 3-1, 9-4, 9-5, 10-15, 11-16

debugger 7-2, 8-1, 13-2, 12-132

default exception handler 12-20, 12-81, 13-2

DELETE_RING BUFFER procedure 11-8, 11-10, 11-11, 11-14, 11-15, 12-98

DELETESCOMPOSITE system call 11- 2 11- 10 11- 14 11- 17 12- 18 12-41

DELETE$EXTENSION system call 11-2, 11-3, 11-5, 11 10, 11 17, 12 =43, 12-79

DELETE$JOB system call 2-4, 3-3, 11 3, 12 45, 12-46

DELETE$MATILBOX system call 4= 3, 12 47, 12-48, 12-162

DELETESREGION system call 12- 49

DELETES$SEGMENT system call 5-3, 5-4, 11-14, 12-52

DELETESSEMAPHORE system call 4-5, 11-15, 12-54

DELETE$TASK system call 3-3, 3-5, 8-8, 12-56

deleting composite objects and extension types 11-2

deletion mailbox 11-2, 11-9

deletion of nested composites 11-5

descendents 1-4, 2-1, 2-3, 5-1, 12-45, 12-102

DISABLE system call 8-4, 8-5, 8-7, 8-17, 8-23, 10-14, 12-59

DISABLESDELETION system call 10-14, 10-15, 12-62, 12-68, 12-69, 12-79

disabling interrupts 8-1

DL register 10-6, 10-8

DS register 8-7, 8-8, 12-72, 12-136

ENABLE system call 7-3, 8-4, 8-5, 8-17, 8-23, 10-14, 11-17, 12-62,
12-65, 12-79, 12-154

ENABLE$DELETION system call 10-14, 12-62, 12-68, 12-79

enabling interrupt levels from within a task 8-17

ENDSINITS$TASK system call 12-71

end-of-interrupt signal 8-8, 8-9, 8-23, 12-4, 12-76, 12-77

ENTERSINTERRUPT system call 8-24, 12-72, 12-136, 12-137, 12-152

entry procedures 10-3, 10-7, 10-14, 11-10, 11-12, 12-62,

examining the in—service register 8-19
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example -- a ring buffer manager 11-7,

initialization Part 11-9

interface library 11-10

entry procedure 11-12

CREATE RING BUFFER procedure 11-12

- DELETE_RING BUFFER procedure 11-14

PUT_BYTE procedure 11-15

GET _BYTE procedure 11-16

examples of interrupt servicing 8-19
exception code mnemonics,

ESARRAYSBOUNDS 7-5

E$BADSCALL 7-5 :

E$CONTEXT 7-4, 8~-17, 10-15, 12-11, 12-14, 12-18, 12-25, 12-42,
12-46, 12-49, 12-51, 12-56, 12-58, 12-61, 12-67, 12-70, 12-75,
12-78, 12-98, 12-101, 12-107, 12-118, 12-121, 12-124, 12-139,
12-140, 12-141, 12-146, 12-149, 12-150, 12-154, 12-159, 12-163,
12-167 .

ESEXIST 7-4, 12-9, 12-11, 12-14, 12-16, 12-18, 12-25, 12-42, 12-44,
12-46, 12-47, 12-48, 12-49, 12-51, 12-53, 12-54, 12-55, 12-58,
12-64, 12-70, 12-80, 12-88, 12-91, 12-96, 12-98, 12-101, 12-103
12-107, 12-111, 12-114, 12-121, 12-127, 12-130, 12-146, 12-159,
12-163

ESINTERRUPTSOVERFLOW 8-17

ESINTERRUPTS$SATURATION 8-14, 8-15

ESLIMIT 4-4, 4-5, 7-4, 12-14, 12-16, 12-18, 12-20, 12-25, 12-29,
12-31, 12-33, 12-36, 12-40, 12-63, 12-64, 12-101, 12-103, 12-114,
12-128, 12-130, 12-143, 12-147, 12-154, 12-159

ES$MEM 7-4, 12-16, 12-18, 12-25, 12-29, 12-31, 12-33, 12-36, 12-40,
12-42, 12-44, 12-46, 12-80, 12-103, 12-127

ESNDPSERROR 7-5

E$NOT$CONFIGURED 12-9, 12-11, 12-14, 12-16, 12-18, 12-29, 12-31,
12-33, 12-36, 12-40, 12-42, 12-44, 12-46, 12-48, 12-51, 12-53,
12-55, 12-58, 12-61, 12-64, 12-67, 12-70, 12-75, 12-78, 12-80,
12-82, 12-84, 12-86, 12-88, 12-91, 12-96, 12-98, 12-101, 12-104,
12-107, 12-111, 12-114, 12-118, 12-124, 12-127, 12-130, 12-134,
12-139, 12-141, 12-143, 12-147, 12-150, 12-154, 12-156, 12-163,
12-167

ESOK 7-4, 10-6, 12-9, 12-11, 12-14, 12-16, 12-18, 12-25, 12-29,
12-31, 12-33, 12-36, 12-40, 12-42, 12-44, 12-46, 12-48, 12-51,
12-53, 12-55, 12-58, 12-61, 12-64, 12-67, 12-70, 12-74, 12-75,
12-77, 12-78, 12-80, 12-82, 12-84, 12-86, 12~-88, 12-91, 12-93,
12-96, 12-98, 12-101, 12-103, 12-107, 12-111, 12-114, 12-118,
12-121, 12-124, 12-127, 12-130, 12-134, 12-139, 12-141, 12-143,
12-146, 12-150, 12-153, 12-154, 12-156, 12-159, 12-163, 12~167

ESOVERFLOW 7-5

E$PARAM 7-5, 12-11, 12-14, 12-16, 12-18, 12-19, 12-21, 12-25, 12-34,
12-36, 12-37, 12-40, 12-61, 12-67, 12-75, 12-78, 12-93, 12-101,
12-118, 12-134, 12-139, 12-141, 12-154, 12-156, 12-163, 12-167

ESSTATE 7-4, 12-121

ESTIME 4-2, 4-4, 6-1, 7-4, 12-101, 12-109, 12-111, 12-113, 12-114

E$TYPE 7-5, 12-9, 12-11, 12-14, 12-16, 12-18, 12-42, 12-44, 12-46,
12-48, 12-51, 12-53, 12-55, 12-58, 12-80, 12-88, 12-91, 12-98,
12-101, 12-104, 12-107, 12-111, 12-114, 12-121, 12-127, 12-130,
12-147, 12-159, 12-163

’
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exception,
handler 1-6, 3-4, 7-1, 10-6, 10-7, 10-10, 12-1, 12-4, 12-20, .
12-26, 12-38, 12-59, 12-72, 12-76, 12-81, 12-82, 12-131, 12-149,
13-2
mode 3-4, 7-2, 10-7, 12-4, 12-20, 12-38, 12-81, 12-82, 12-131,
12-149, 13-2
condition 1-6, 6-2, 7-1, 8-10, 10-6, 10-8, 10-10, 10-15,
11-4, 12-47, 12-49, 12-54, 12-56, 12-63, 12-109, 12-113, 12-128,
12-140, 12-148
Exchange 4-1, 8-12, 12-108
Execution state 1-3, 3-1, 3-4, 12-38
EXIT$INTERRUPT system call 8-11, 8-18, 8-20, 8-23, 12-4, 12-74, 12-76
extension,
handling exceptions in-line 10-12
object 1-2, 1-6, 2-3, 11-17, 12-5, 12-15, 12-17, 12-41, 12-43,
12-44, 12-97
type 11-2, 11-5, 11-9

FIFO 4-1, 9-4, 9-6, 11-9, 12-30

first-level user job 11-6, 12-71

floating-point 13-2, 12-22, 12-24, 12-38, 12-39, 12-57, 12-117, 12-120,
12-145, 12-158, 12-166

flow chart of interrupt handling 8-11

FORCES$DELETE system call 10-15, 12~62, 12-68, 12-79

function procedures 10-10

functionality, adding 10-1

GET BYTE procedure 11-8, 11-11, 11-16, 12-11
GET$EXCEPTIONSHANDLER system call 7-5, 10-7, 10-11, 12-81, 12-133
GET$LEVEL system call 8-7, 8-18, 8-24, 12-83

GET$POOLSATTRIB system call 5-2, 5-4, 12-85

GET$PRIORITY system call 3-5, 12-87

GET$SIZE system call 5-4, 12-89

GET$TASKS$TOKENS 2-3, 3-5, 6-2, 12-63, 12-69, 12-92

GETSTYPE system call 6-1, 6-2, 12-94, 12-109

handlers 1-6

handling exceptions in—line 7-3

handling exceptions with an exception handler 10-11

handling spurious interrupts 8-18

hardware 13-1

high performance object queue 4-2, 12-27

Human Interface 1-1, 9-3, 11-5, 12-7, 12-10, 12-15, 12-17, 12-30, 12-41,
- 12-43, 12-49, 12-62, 12-68, 12-76, 12-79, 12-97, 12-105, 12-122,

12-135, 12-140

I/0 system interface library 10-10

in-service register 8-19
INCLUDE statement 12-1

initial,
job tree 1-4
task 12-21

initialization 8-9, 10-14, 11-6, 11-9, 12-4, 12-18, 12-42, 12-71
initializing the Interrupt Vector 10-14
inquiring About Object Types 6-1
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INSPECT$COMPOSITE system call 11-2, 11-13, 12-5, 12-97
INTEGER A-1
interface library 10-11, 10-14
interface procedure 10-3, 10-6
interrupt 1-7, 3-1, 7-4, 7-5, 9-1, 9-5, 11-9,
controller 8-9, 13-1
handler 1-7, 8-1, 12-4, 12-59, 12-60, 12-65, 12-72, 12-76, 12-83,
12-115, 12-135, 12-151, 12-164
level 3-1, 8-1, 12-4, 12-59, 12-65, 12-72, 12-76, 12-83, 12-84,
12-115, 12-135, 12-151, 12-164, 13-1
manager 8-1
mechanisms 8-1
procedure 8-1
servicing 8-8, 8-10, 8-12
interrupt continued, .
task 1-7, 3-4, 7-4, 8-1, 12-2, 12-4, 12-56, 12-58, 12-60, 12-66,
12-67, 12-72, 12-77, 12-78, 12-115, 12-135, 12-145, 12-151,
12-157, 12-164 ’
vector 10-1, 10-3, 10-6, 10-7, 10-14
vector table 8-1, 8-2, 8-4, 8-7, 8-19, 11-9, 12-140
intertask communication 1-5, 4-1
invoking an Exception Handler 7-2
i0SP 13-1
iRMX 86 DATA TYPES A-1
iRMX 86 TYPE CODES B-1
ISR 8-19

job 1-1, 1-3, 2-1, 4-2, 5-1, 6-1, 7-2, 8-10, 10-1, 10-14, 11-3, 11-17,
12-2, 12-19, 12-45, 12-63, 12-85, 12-94, 12-99, 12-102, 12-142,
12-160, B-1, C-1,
creation 2-3
deletion 2-3
management 2-1
tree 1-3, 1-4, 2-1, 11-6
judicious selection of interrupt levels 8-19

LARGE 4-3, 7-2, 10-7, 11-10

level 11-6, 13-1

level 7 interrupt 8-18, 8-19

library 7-5, 10-1, 10-7, 11-10, 11-12

linking 10-7, 10-11, 10>12, 10-14

LOOKUP$OBJECT system call 3-3, 6-1, 6-2, 12-12, 12-90, 12-95, 12-99,
12-110, 12-113

mailbox 1-1, 1-5, 4-1, 8-17, 10-1, 11-17, 12-2, 12-13, 12-14, 12-17;
12-18, 12-27, 12-43, 12-47, 12-48, 12-94, 12-108, B-1, C-1,
mechanics 4-1
queue 4-1

manipulating composite objects and extension types 11-2

master level 8-2, 8-4, 8-18, 8-19, 12-59, 12-65, 12-72, 12-76, 12-83,
12-115, 12-135, 12-151, 12-164

MEDIUM 9-2, 10-7
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memory 1-4, 1-5, 2-3, 3-5, 4-2, 4-3, 5-1, 5-3, 7-4, 8-1, 9-3, 11-7,
12-16, 12-19, 12-25, 12-29, 12-36, 12-40, 12-46, 12-103, 12-127,
12-135, 12-140, 12-142, 13-2, C-1,
allocation 5-3
management 5-1
movement diagram 5-4
pool 1-4, 2-1, 2-3, 5-1, 9-3, 12-3, 12-18, 12-31, 12-32, 12-42,
12-44, 12-52, 12-80, 12-85, 12-86, C-1
models 11-10
movement of memory between jobs 5-3
nultiple buffers 8-12
mutual exclusion 1-5, 4-3,
using regions 9-3,
using semaphores 9-2

NOINTVECTOR control 8-11
non-interrupt task 8-17, 12-67, 12-119, 12-120, 12-157
NPX 3-1, 3-4, 8-3, 12-148, 13-2
nucleus 1-1, 2-1, 3-1, 3-2, 3-4, 4-1, 5-1, 5-3, 6-1, 7-2, 7-3, 8-4, 8-5,
8-, 8-10, 8-11, 9-1, 10-7, 10-10, 11-1, 11-3, 12-1, 12-~-21, 12-22,
12-24, 12-32, 12-37, 12-38, 12-42, 12-44, 12-46, 12-80, 12-94,
12-98, 12-127, 12-128, 12-136, 12-137, 13-1, C-1
interface library 10-6, 10-14
system calls 12-1
numeric processor extension 3-1, 7-5, 8-2, 13-1

object 1-1, 1-2, 2-1, 2-3, 3-5, 4-1, 4-2, 5-1, 6-1, 7-4, 7-5, 9-3, 10-1,
10-14, 12-1,62, 12-68, 12-79, 12-94, 12-160, A-1, B-1, C-1
directory 1-4, 2-1, 2-3, 6-1, 12-3, 12-12, 12-19, 12-24, 12-25,
12-99, 12-126, 12-129, 12-160, 12-161, 12-163, C-1
limit 12-16, 12-18, 12-23, 12-25, 12-28, 12-29, 12-31, 12-36, 12-38,
12-40, 12-103
management 6-1
name 6-1
queue 4-1, 12-27, 12-109, 12-125
total 12-45, 12-47, 12-52, 12-54, 12-56
type 1-1, 1-6, 10-6, 11-1, 11-2, 12-5, 12-11, 12-17, 12-18, 12-42,
12-98, B-1
OFFSET A-1
OFFSPRING system call 2-3, 2-4, 12-45, 12-102
operating system 1-5, 1-6, 3-2, 7-2, 8-2, 8-4, 8-5, 8-12, 8-14, 8-18,
9-3, 9-4, 10-1, 11-1, 11-13, 12-1, 12-5, 12-92, 13-1, A-1, C-1
extension 1-6, 10-1, 11-1, 11-6, 11-7, 11-9, 11-10, 11-12, 12-140,
12-148
0S extension 10-1, 11-10, 11-12, 12-5, 12-140, 12-141, 12-148,
without entry procedures 10-4
with procedure entry 10-5

paragraph 5-1, 5-2
parameter,
object 2-3, 3-5, 12-2, 12-19, 12-24, 12-92
validation 13-2
parent 1-3, 12-20, 12-23, 12-24, 12-32, 12-45, 12-85, 12-131, C-1
job 2-1, 5-1, 5-3, 12-20, 12-23, 12-32, 12-45, 12-85, 12-131, C-1
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PIC 8-1, 8-18, 8-19, 12-139, 13-2

PIT 13-1

PL/M-86 Model 10-7

PL/M-86 procedures 3-1

PL/M-86 register context 3-4

POINTER 5-1, 7-3, A-1

pointer 8-19, 11-7, 11-10, 11-12

pool size 5- 2 12- 86 12- 142

priority 1-3, 2-1, 3-1, 3-2, 4-2, 4-5, 8- 1 8-18, 8-19, 8-24, 9-1, 9-4,
11-13, 11~ 14 12 -2, 12- 4 12~ 5 12-19, 12 30, 12- 37 12—83 12 87,
12-88, 12- 106 12- 116 12 -117, 12-120, 12—122, 12-123, 12—136,
12—139,,12—144, 12-155, 12-158, 12-165, 12-167
bottleneck 9-2

priority-based 4-2, 4-3,

procedure 1-6, 1-7, 7- 1
12-140, 12-148
used in Operating System extensions 10-2

processor 1-2, 1-7, 3-1, 3-2, 7-5, 8-2, 9-1, 9-4, 13-1

program interrupt timer (PIT) 13-1

programmer error 7-1

protecting Resources from being Deleted 10-14

PUT_BYTE procedure 11-8, 11-11, 11-14, 11-15

8 9-3, 12-27, 12-34, 12-105
8—1 10- 1 10-5 10- 10 11-10, 12-5, 12- 136

queue 8-4, 9-3, 12-8, 12-13, 12-27, 12-28, 12-31, 12-34, 12-35, 12-47,
12-48, 12-50, 12-54, 12-55, 12-105, 12-106, 12-109, 12-111, 12-113,
12-114, 12-123, 12-125, 12-128, 12-161, C-1

queueing scheme 4-3, 12-27, 12-34

ready state 1-3, 3-2, 4-2, 12-119

RECEIVE$CONTROL system call 3-3, 9-4, 9-5, 9-7, 11-15, 11-16, 12-105,
12-123

RECEIVESMESSAGE system call 3-3, 4-2

RECEIVE$UNITS system call 3-3, 4-3,

reentrant 10-6, 10-7, 10-10, 11-13

region 1-2, 1- 5 9-1, 11-9, 11-15, 11-16, 12-6, 12-30, 12-31, 12-46,
12-49, 12 94 12- 96 12-105, 12 122, B -1, C—l
and deadlock 9-5
and system knowledge 9-6

relationship between external levels and internal task priorities 8-10

RESET$INTERRUPT system call 3-3, 8-4, 8-8, 8-20, 8-21, 8-23, 12-56,
12-115, 12-166

resource allocation 4-3

' RESUMESTASK system call 3-3, 3-5, 12-119

ring buffer 11-8,
manager 11-7, 11-10

risks involved in sharing data 9-1

root job 1-3, 2-1, 3-5, 6-2, 12-2, 12-92

RQSERROR 10-6, 10-10

RQSERROR Procedures 10-10

running state 3-1, 3-2, 12-157

, 4-3, 11-10, 12-90, 12-95, 12-108
b=b, 4-5, 11-15, 11-16, 12-112
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segment 1-1, 1-4, 2-3, 4-1, 5-1, 5-3, 8-7, 8-8, 8-24, 10-1, 11-9, 11-13,
12-3, 12-21, 12-22, 12-32, 12-37, 12-52, 12-81, 12-85, 12-94, 12-96,
12-102, 12-103, 12-110, 12-131, 12-136, A-1, B-1, C-1

selecting interrupt levels 8-18

SELECTOR 5-1, 11-8, 12-1, A-1

semaphore 1-2, 1-5, 4-4, 9-2, 11-13, 12-3, 12-34, 12-54, 12-55, 12-94,
12-112, 12-125, B-1, C-1
mechanics 4-4
queue 4-3

SEND$CONTROL system call 3-3, 9-7, 11-15, 11-16, 12-8, 12-122

SEND$MESSAGE 3-3, 4-1, 10-10, 12-125, 12-162

SENDSUNITS 3-3, 4-3, 4-5, 11-15, 11-16, 12-128, 12-130

Servicing Interrupts with an Interrupt Handler, an Interrupt Task, and
Multiple Buffering 8-22

SET$EXCEPTIONSHANDLER system call 7-2, 7-3, 7-5, 10-7, 10-11, 12-131,
12-134

SETSINTERRUPT system call 8-4, 8-7, 8-12, 8-14, 8-15, 8-20, 12-60,
12-61, 12-66, 12-67, 12-72, 12-74, 12-75, 12-78, 12-116, 12-135,
12-153, 12-165, 12-166

SET$OSSEXTENSION system call 10-14, 10-15, 11-10, 12-140

SET$POOLSMIN system call 5-2, 5-4, 12-142

SET$PRIORITY system call 12-144

setting up an interrupt handler 8-7

SIGNALSEXCEPTION system call 10-6, 10-7, 10-10, 10-12, 10-13, 10-15,
11-12, 12-148

SIGNALS$INTERRUPT system call 3-3, 7-4, 8-7, 8-9, 8-12, 8-21, 12-135,
12-151, 12-164

single buffer 8-12, 8-19

slave 8-2, 12-59, 12-65, 12-72, 12-76, 12-83, 12-115, 12-135, 12-151,
12-164, 13-2
levels 8-1, 8-5, 8-18

SLEEP 3-1, 3-3, 3-5, 4-2, 4-4, 6-1, 9-2, 10-15, 12-2, 12-4, 12-80,

12-105, 12-109, 12-113, 12-155

specifying the count limit 8-14

spurious interrupts 8-18

stack 3-5, 10-6, 10-8, 11-10, 11-16, C-1

stack size 12-19, 12-22, 12-26, 12-37, 12-57, 12-116, 12-117, 12-120,
12-145, 12-158, 12-165, 12-167

STRING 6-1, 12-12, 12-14, 12-99, 12-160, 12-163, A-1

summary of duties of procedures in 0S extensions 10-9

SUSPENDSTASK system call 3-3, 3-5, 12-2, 12-120, 12-157, 12-159

suspended state 3-2, 4-2, 12-119, 12-157

suspension depth 3-2, 12-2, 12-38, 12-119, 12-157

synchronization 4-3

system call 1-2, 2-4, 3-5, 4-3, 4-5, 5-4, 6-2, 7-4, 7-5, 8-5, 9-6, 10-1,
10-3, 10-6, 10-7, 10-10, 10-14, 10-15, 11-1, 11-17, 12-1, 13-1
any objects 6-2
exception handlers 7-5
interrupts 8-23
jobs 2-4
mailboxes 4-3
regions 9-6
segments 5-4
semaphores 4-5
tasks 3-5
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INDEX (continued)

system call (continued)

type managers 11-17

used in extending the Operating System 10-15
system characteristics 13-2
system clock 8-2, 8-4, 12-59, 12-65, 12-115
system exception handler 1-6, 7-2, 13-2

task 1-1, 1-2, 2-1, 2-3, 3-1, 4-1, 5-1, 6-1, 7-1, 9-1, 11-3, 11-17,
12-2, 12-19, 12-37, 12-56, 12-71, 12-87, 12-94, 12-122, 12-144, 13-2,
B-1, C-1
management 3-1 v
queue 4-2, 4-3, 9-3, 12-13, 12-27, 12-28, 12-34, 12-35, 12-48,
12-55, 12-105, 12-109, 12-111, 12-113, 12-114, 12-125, 12-126,
12-128, 12-129, 12-161
resources 3-5
states 3-1
TOKEN 12-1, A-1 v
token 1-2, 1-3, 1-5, 2-3, 2-4, 3-5, 4-1, 5-1, 6-1, 7-4, 7-5, 9-6, 1l1-1,
12-1, A-1 '
type 1-6, 2-3, 6-1, 7-5, 12-1, 13-2, A-1, B-1,
code 6-1, 11-1, 11-2, 12-3, 12-17, 12-18, 12-43, 12-94, B-1
type manager 1-6, 11-1, 11-17, 12-18, 12-43, '
manager involvement in DELETESJOB 11-4
manager responsibilities during DELETE$JOB 11-3
manager responsibilities during DELETESEXTENSION 11-5
types of exceptional conditions 7-1

unavoidable conditions 1-6
UNCATALOG$OBJECT system call 6-2, 12-160
- unit 1-5, 4-4, 11-16, 12-35, 12-55, 12-113, 12-129
usefulness of semaphores 9-4
using,
an interrupt handler 8-8
an interrupt task 8-9
multiple buffers to service interrupts 8-12
object directories 6-1

vector table 8-1, 8-2, 8-4, 8-7, 8-19, 11-9, 12-5, 12-135, 12-140, 12-141
WAITS$INTERRUPT system call 3-3, 8-7, 8-9, 8-13, 8-21, 12-117, 12-154,
12-164

WORD 7-1, 7-3, 11-8, 12-1, A-1
writing a type manager 11-6

Index—9






= ® -~ iRMX™ 86 NUCLEUS REFERENCE
I“@ MANUAL
9803122-04

‘ REQUEST FOR READER’S COMMENTS

Intel's Technical Publications Departments attempt to provide publications that meet the needs of all Intel
product users. This form lets you participate directly in the publication process. Your comments will help
us correctand improve our publications. Piease take a few minutes to respond.

Please restrict your comments to the usability, accuracy, readability, organization, and completeness of
this publication. If you have any comments on the product that this publication describes, please contact
your Intel representative. If you wish to order publications, contact the Intel Literature Department (see
page ii of this manual).

1. Please describe any errors you found in this publication (include page number).

2. Does the publication cover the information you expected or required? Please make suggestions for
improvement. :

3. Is this the right type of publication for your needs? Is it at the right level? What other types of
publications are needed?

4. Did you have any difficulty understanding descriptions or wording? Where?

5. Please rate this publication on a scale of 1 to 5 (5 being the best rating).

NAME . DATE

TITLE

COMPANY NAME/DEPARTMENT

ADDRESS

oIty STATE ' ZIP CODE
(COUNTRY)

Please check here if you require a written reply. U



WE'D LIKE YOUR COMMENTS . ..

will help us produce better manuals. Each reply will be carefully reviewed by the responsible
person. All comments and suggestions become the property of Intel Corporation.

Ml reme
NECESSARY
IF MAILED

IN THE
UNITED STATES

BUSINESS REPLY MAIL

FIRSTCLASS PERMITNO.79 BEAVERTON,OR

POSTAGE WILL BE PAID BY ADDRESSEE

Intel Corporation
5200 N.E. Elam Young Pkwy.
Hillsboro, Oregon 97123

OMO Technical Publications






ot

INTEL CORPORATION, 3065 Bowers Avenue, Santa Clara, California 95051 (408) 987-8080

" Printedin U.S.A.



