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SEND$UNITS 

SEND$UNITS sends units to a semaphore. 

CALL RQ$SEND$UNITS (semaphore, units, except$ptr); 

INPUT PARAMETERS 

semaphore 

units 

OUTPUT PARAMETER 

except$ptr 

DESCRIPTION 

A TOKEN for the semaphore to which the units are to 
be sent. 

A WORD containing the number of units to be sent. 

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

The SEND$UNITS system call sends the specified number of units to the 
specified semaphore. If the transmission would cause the semaphore's 
supply of units to exceed its maximum allowawble supply, then an E$LIMIT 
exceptional condition occurs. Otherwise, the transmission is successful 
and the Nucleus attempts to satisfy the requests of the tasks in the 
semaphore's task queue, beginning at the head of the queue. 

EXAMPLE 

/************************************************************************ 
* This example illustrates how the SEND$UNITS system call can be used * 
* to send units to a semaphore. * 
************************************************************************/ 

$INCLUDE(:F1:SAMPLE.EXT); 

DECLARE TOKEN 

/* Declares all system calls */ 

LITERALLY 'SELECTOR'; 
/* if your PL/M compiler does not 

support this variable type, 
declare TOKEN a WORD */ 
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DECLARE sem$token 
DECLARE init$value 
DECLARE max$value 
DECLARE s emS flags 
DECLARE three$units$sent 
DECLARE status 
DECLARE job 

SAMPLE PROCEDURE: 
PROCEDURE; 

init$value = 1; 

TOKEN; 
WORD; 
WORD; 
WORD; 
LITERALLY '3'; 
WORD; 
WORD; 

/* the new semaphore has one initial 
unit */ 

SEND$UNITS 

max$value = lOR; /* the new semaphore can have a maximum 
of 16 units * / 

sem$flags = 0; /* designates a first-in/ 
first-out task queue. */ 

job = 0; 

..• } 

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

Typical PL/M-86 Statements 

/************************************************************************ 
* The calling task creates a semaphore and catalogs the semaphore * 
* token. The calling task then uses the token to send a unit. * 
************************************************************************/ 

sem$token = RQ$CREATE$SEMAPHORE (init$value, 
max$value, 
sem$flags, 
@status) ; 

.: } Typical PL/M-86 Statements 

/************************************************************************ 
* 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 RQ$CATALOG$OBJECT (job, 
sem$token, 
@(5, 'SEMA4'), 
@status); 

..• } Typical PL/M-86 Statements 
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SEND$UNITS 

/************************************************************************ 
* The calling task invokes the SEND$UNITS system call to send the * 
* units to the semaphore just created (sem$token.) * 
************************************************************************/ 

CALL RQ$SEND$UNITS (sem$token, 
three$units$sent, 
@status); 

-: } Typical PL/M-86 Statements 

END SAMPL~ROCEDURE; 

CONDITION CODES 

E$OK 

E$EXIST 

E$LIMIT 

E$NOT$CON­
FIGURED 

E$TYPE 

No exceptional conditons. 

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

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. 

This system call is not part of the present 
configuration. 

The semaphore parameter is a token for an object 
that is not a semaphore. 
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SET$EXCEPTION$HANDLE 

SE T$EXCEPTION$HANDLER 

SET$EXCEPTION$HANDLER assigns an exception handler to the calling task. 

CALL RQ$SET$EXCEPTION$HANDLER (exception$info$ptr, except$ptr); 

INPUT PARAMETER 

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

OUTPUT PARAMETER 

except$ptr 

STR(JCTURE( 

where: 

EXC EPTION$HANDLER$O FFSET 
EXCEPTION $HANDLER $BASE 
EXCEPTION$MODE 

WORD, 
WORD, 
BYTE) ; 

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

• 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: 

Value 

o 
1 
2 
3 

When to Pass Control 
To Exception Handler 

Never 
On programmer errors only 
On environmental conditions only 
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. 

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

12-131 



SET$EXCEPTION$HANDLER 

DESCRIPTION 

The SET$EXCEPTION$HANDLER 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/H-86: 

DECLARE 

DECLARE 

x STRUCTURE (OFFSET 
BASE 
MODE 

Y POINTER AT (@X); 

DECLARE EXCEPTION WORD; 

WORD, 
WORD, 
BYTE); /* establish a structure for 

exception handlers */ 

Y = @RQDEBUGGEREX; /* designate the debugger 
as the exception handler*/ 

X.MODE = ZERO$ONE$TWO$OR$THREE; /* the mode is a value 0-3 */ 
CALL RQ$SET$EXCEPTION$HANDLER (@X, @EXCEPTION); 

EXAMPLE 

/************************************************************************ 
* This example illustrates how the SET$EXCEPTION$HANDLER system call * 
* can be used to assign an exception handler to the calling task. * 
************************************************************************/ 

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

EXCEPTION HANDLER: PROCEDURE EXTERNAL; 
END EXCEPTION YANDLER; 

DECLARE X$HANDLER$STRUCTURE 

DECLARE x$handler 

DECLARE new$x$handler 

LITERALLY 'STRUCTURE offset WORD, 
base WORD, 
mode BYTE)'; 

/* establishes a structure for 
exception handlers */ 

X$HANDLER$STRUCTURE; 
/* using the exception handler 

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

X$HANDLER$STRUCTURE; 
/* using the exception handler 

structure, the new exception 
handler is defined */ 
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DECLARE all$exceptions 

DECLARE PTR$OVERLAY 

DECLARE seg$pointer 
DECLARE seg$pointer$ovly 

DECLARE status 

SAMPLE PROCEDURE: 
PROCEDURE; 

SET$EXCEPTION$HANDLER 

LITERALLY '3'; 
/* control is passed to the exception 

handler on all exceptional 
conditions */ 

LITERALLY 'STRUCTURE offset \~ORD, 

base WORD) '; 
/* establishes a structure for 

overlays */ 
POINTER; 
PTR$OVERLAY AT (@seg$pointer); 
/* using the overlay structure, the 

first instruction of the 
exception handler is identified */ 

WORD; 

seg$pointer = @EXCEPTION HANDLER; /* pointer to exception handler */ 
new$x$handler.offset = seg$pointer$ovly.offset; 

/* offset of the first instruction 
of the exception handler */ 

new$x$hand1er.base = seg$pointer$ovly.base; 
/* base address of the exception 

handler 8086 segment containing 
the first instruction of the 
exception handler */ 

new$x$hand1er.mode a11$exceptions; 
/* pass control on all conditions */ 

.: } Typical PL/M-86 Statements 

/************************************************************************ 
* 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$EXCEPTION$HANDLER system call. * 
************************************************************************/ 

CALL RQ$GET$EXCEPTION$HANDLER (@x$handler, 
@status); 

.: } Typical PL/M-86 Statements 
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SET$EXCEPTION$HANDLER 

/************************************************************************ 
* The calling task may invoke the SET$EXCEPTION$HANDLER system call * 
* to first set a new exception handler and then to later reset the * 
* old exception handler. * 
************************************************************************/ 

CALL RQ$SET$EXCEPTION$HANDLER (@new$x$handler, 
@status) ; ... } Typical PL/M- 86 Statements 

/************************************************************************ 
* 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. * 
************************************************************************/ 

CALL RQ$SET$EXCEPTION$HANDLER ( @x$handle r , 
@status) ; 

..• } Typical PL/M-86 Statements 

END SAMPLEYROCEDURE; 

CONDITION CODES 

E$OK 

E$NOT$CON­
FIGURED 

E$PARAM 

No exceptional conditions. 

This system call is not part of the present 
configuration. 

The exception$mode parameter is greater than 3. 
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SET$INTERRUPT 

SET$INTERRUPT 

SET$INTERRUPT 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, interrupt$task$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 

15-7 

6-4 

3 

Value 

o 

first digit of the interrupt level (0-7) 

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 

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. 

• if 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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3ET$INTERRUPT 

interrupt$handler 

• 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 SIGNAL$INTERRUPT 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. 

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 
SET$INTERRUPT: 

interrupt$handler 
= interrupt$ptr (inter); 

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

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

• if not zero, contains the base address of the 
interrupt handler's data segment. See the 
description of ENTER$INTERRUPT 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 
ENTER$INTERRUPT: 
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OUTPUT PARAMETER 

except$ptr 

DESCRIPTION 

SET$INTERRUPT 

DECLARE BEGIN WORD; /* A DUMMY VARIABLE */ 

DECLARE DATA$PTR POINTER; 

DECLARE DATA$ADDRESS STRUCTURE ( 

OFFSET WORD, 

BASE WORD) AT (@DATA$PTR); /* THIS MAKES 
ACCESSIBLE THE TWO HALVES OF THE 
POINTER DATA$PTR */ 

DATA$PTR @BEGIN; /* PUTS THE WHOLE 
ADDRESS OF THE DATA SEGMENT INTO 
DATA$PTR AND DATA$ADDRESS */ 

DS$BASE = DATA$ADDRESS.BASE; 

CALL RQ$SET$INTERRUPT ( ••• ,DS$BASE); 

• if zero, indicates that the interrupt handler 
will load its own data segment and may not 
invoke ENTER$INTERRUPT. 

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

The SET$INTERRUPT system call is used to inform the Nucleus that the 
specified interrupt handler is to service interrupts which come in at the 
specified level. In a call to SET$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 SET$INTERRUPT also specifies the 
number of outstanding SIGNAL$INTERRUPT 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, SET$INTERRUPT also enables the 
specified level, which must be disabled at the time of the call. 

12-137 



JET$INTERRUPT 

EXAMPLE 

/************************************************************************ 
* This example illustrates how the SET$INTERRUPT system call can be * 
* used. * 
************************************************************************/ 

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

INTERRUPT HANDLER: PROCEDURE EXTERNAL; 
END INTERRUPT_HANDLER; 

DECLARE interrupt$level$7 

DECLARE interrupt$task$flag 
DECLARE interrupt$handler 
DECLARE data$segment 
DECLARE status 

SAMPLE PROCEDURE: 
PROCEDURE; 

interrupt$task$flag = 0; 

LITERALLY '0000 0000 0111 1000B'; 
/* specifies master interrupt level 7 */ 
BYTE; 
POINTER; 
WORD; 
WORD; 

/* indicates no interrupt task on level 
7 */ 

data$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 */ 

.: } Typical PL/M-86 Statements 

/************************************************************************ 
* 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. * 
************************************************************************/ 

CALL RQ$SET$INTERRUPT (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$NOT$CON­
FIGURED 

E$PARAM 

SET$INTERRUPT 

No exceptional conditions. 

One of the following is true: 

• The task is already an interrupt task. 

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

• The job containing the calling task or the 
calling task itself is in the process of being 
deleted. 

This system call is not part of the present 
configuration. 

One of the following is true: 

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

• The PIC corresponding to the specified level is 
not configured. 
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SET$OS$EXTENSION 

The SET$OS$EXTENSION 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 RQ$SET$OS$EXTENSION (os$extension, start$address, except$ptr); 

INPUT PARAMETERS 

o s$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$OS$EXTENSION system call sets or resets anyone 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 

/************************************************************************ 
* This example illustrates how the SET$OS$EXTENSION 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. * 
************************************************************************/ 

$INCLUDE(: F1: SAMPLE. EXT) ; 

DECLARE vector$entry$250 
DECLARE reset 
DECLARE status 

SAMPLE PROCEDURE: 
PROCEDURE; 

/* Declares all system calls */ 

LITERALLY '250'; 
LITERALLY '0'; 
WORD; 

..• } Typical PL/M-86 Statements 

/************************************************************************ 
* The calling task invokes the SET$OS$EXTENSION system call to reset * 
* entry 250 (decimal) of the Interrupt Vector Table. * 
************************************************************************/ 

CALL RQ$SET$OS$EXTENSION (vec tor$e nt ry$ 250, 
reset, 
@status); 

.: } Typical PL/M-86 Statements 

END SAMPLE_PROCEDURE; 

CONDITION CODES 

E$OK No exceptional conditions. 

E$CONTEXT An attempt is being made to set an entry that 
already is set. 

E$NOT$CONFIGURED This system call is not part of the present 
configuration. 

E$PARAM The OS$extension byte value is less than 192. 
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SET$POOL$MIN 

SET$POOL$MIN sets a job's pool$min attribute. 

CALL RQ$SET$POOL$MIN (new$min, except$ptr); ] 
INPUT PARAMETER 

new$min 

OUTPUT PARAMETER 

except$ptr 

DESCRIPTION 

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

• 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. 

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

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

The SET$POOL$MIN system call sets the pool$min attribute of the calling 
task's job. The new value must not exceed that job's pool$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 SET$POOL$MIN system call can be * 
* used. * 
************************************************************************/ 

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

SAMPLE PROCEDURE: 
PROCEDURE; 

new$min = OFFFFH; 

WORD; 
WORD; 

/* sets pool$min attribute of calling 
task's job equal to job's pool$max 
attribute */ 

:-} Typical PL/M-86 Statements 

/************************************************************************ 
* In this example the pool$min attribute of the calling task's job * 
* is to be set equal to that job's pool$max attribute. * 
************************************************************************/ 

CALL RQ$SET$POOL$MIN (new$min, 
@status) ; 

:-} Typical PL/M-86 Statements 

END SAMPLE_PROCEDURE; 

CONDITION CODES 

E$OK 

E$LIMIT 

E$NOT$CON­
FIGURED 

No exceptional conditions. 

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

This system call is not part of the present 
configuration. 
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SET$PRIORITY 

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

CALL RQ$SET$PRIORITY (task, priority, except$ptr); 

INPUT PARAMETERS 

task 

priority 

OUTPUT PARAMETER 

except$ptr 

DESCRIPTION 

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

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

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

The SET$PRIORITY 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 

1************************************************************************ 
* This example illustrates how the SET$PRIORITY system call can be * 
* used to change the priority of a task. * 
************************************************************************1 

$INCLUDE(:F1:SAMPLE.EXT); 1* Declares all system calls */ 
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TASK CODE: PROCEDURE EXTERNAL; 
END TAS~CODE; 

DECLARE TOKEN 

DECLARE task$token 
DECLARE priority$level$66 
DECLARE priority$level$O 
DECLARE start$address 
DECLARE data$seg 

LITERALLY 'SELECTOR'; 
/* if your PL/M compiler does not 

support this variable type, 
declare TOKEN a WORD */ 

TOKEN; 
LITERALLY '66'; 
LITERALLY '0'; 
POINTER; 
WORD; 
POINTER; 

SET$PRIORITY 

DECLARE stack$pointer 
DECLARE stack$size$512 LITERALLY '512'; /* new task's stack 

size is 512 bytes */ 
DECLARE task$flags 
DECLARE status 
DECLARE job 

SAMPLE PROCEDURE: 
PROCEDURE; 

start$address 

data$seg = 0; 
stack$pointer = 0; 
task$flags = 0; 

WORD; 
WORD; 
WORD; 

/* pointer to first instruction of 
interrupt task */ 

/* task sets up own data seg */ 
/* automatic stack allocation */ 
/* designates no floating-point 

instructions */ 

.: } Typical PL/M-86 Statements 

/************************************************************************ 
* In this example, the calling task creates a task whose priority is * 
* to be changed. The new task initially has a priority level 66. * 
************************************************************************/ 

task$token = RQ$CREATE$TASK (priority$level$66, 
start$address, 
data$seg, 
stack$pointer, 
stack$size$512, 
task$flags, 
@status) ; 
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SET$PRIORITY 

/************************************************************************ 
* 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. * 
************************************************************************/ 

CALL RQ$CATALOG$OBJECT (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 * 
* SET$PRIORITY system call. * 
************************************************************************/ 

CALL RQ$SET$PRIORITY (task$token, 
priority$level$ 0, 
@status); 

.: } Typical PL/M-86 Statements 

/************************************************************************ 
* Once the need for the higher priority is no longer present, the * 
* priority of the new task can be changed back to its original * 
* priority by invoking SET$PRIORITY a second time. * 
************************************************************************/ 

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

:. } Typical PL/M-86 Statements 

END SAMPLE_PROCEDURE; 

CONDITION CODES 

E$OK 

E$CONTEXT 

E$EXIST 

No exceptional conditions. 

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

The task parameter does not refer to an existing 
object. 
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SET$PRIORITY 

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

E$NOT$CONFIGURED This system call is not part of the present 
configuration. 

E$TYPE The task parameter does not contain a token for a 
task. 

12-147 



SIGNAL$EXCEPTION 

SIGNAL$EXCEPTION 

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

CALL RQ$SIGNAL$EXCEPTION(exception$code, param$num, stack$pointer, 
reserved$param, NPX$status$word, except$ptr); 

INPUT PARAMETERS 

e xcep tion$code 

param$num 

stack$pointer 

reserved$word 

NPX$status$word 

OUTPUT PARAMETER 

except$ptr 

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

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

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 
in Chapter 10 for an example). The top five words 
in the stack (where BP is at the top of the stack) 
must be as follows: 

FLAGS 
CS 
IP 
DS 
BP 

Saved by software interrupt 
to OS extension 

Saved by OS extension 
on entry 

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

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

A WORD containing the status of the 8087 NPX. 

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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SIGNAL$EXCEPTION 

DESCRIPTION 

Operating system extensions use the SIGNAL$EXCEPTION 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$ptr 
parameter for its call (not for the call to SIGNAL$EXCEPTION). 

EXAMPLE 

/************************************************************************ 
* This example illustrates how the SIGNAL$EXCEPTION system call can * 
* be used to signal the occurrence of the exceptional condition * 
* E $CONTEXT • * 
************************************************************************/ 

$INCLUDE (: F 1: SAMPLE. EXT) ; 

DECLARE e$context 
DECLARE param$num 
DECLARE stack$pointer 
DECLARE reserved$word 
DECLARE status 

SAMPLE PROCEDURE: 
PROCEDURE; 

param$num = 0; 
stack$pointer o· , 

/* Declares all system calls */ 

LITERALLY '5H'; 
BYTE; 
WORD; 
LITERALLY , 0' ; 
WORD; 

/* no parameter at fault */ 
/* return control to instruction 

following call */ 

:-} Typical PL/M-86 Statements 
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,IGNAL$EXCEPTION 

/************************************************************************ 
* In this example the SIGNAL$EXCEPTION system call is invoked by * 
* extensions of the Operating System to signal the occurence of an * 
* E$CONTEXT exceptional condition. * 
************************************************************************/ 

CALL RQ$SIGNAL$EXCEPTION (e$context, 
param$num, 
stack$pointer, 
reserved$wor d, 
reserved$word, 
@status) ; 

-: } Typical PL/M-86 Statements 

END SAMPLE_PROCEDURE; 

CONDITION CODES 

E$OK No exceptional conditions. 

E$NOT$CONFIGURED This system call is not part of the present 
configuration. 
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SIGNAL$INTERRUPT 

SIGNAL$INTERRUPT is used by an interrupt handler to activate an interrupt 
task. 

CALL RQ$SIGNAL$INTERRUPT (level, except$ptr); 

INPUT PARAMETER 

level 

OUTPUT PARAMETER 

except$ptr 

DESCRIPTION 

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 

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

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. 

An interrupt handler uses SIGNAL$INTERRUPT 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 

/************************************************************************ 
* This example illustrates how the SIGNAL$INTERRUPT system call can * 
* be used to activate an interrupt task. * 
************************************************************************/ 

$INCLUDE(: F1 : SAMPLE • EXT); 

DECLARE the$first$word 
DECLARE interrupt$level$7 

DECLARE interrupt$task$flag 
DECLARE interrupt$handler 
DECLARE data$segment 
DECLARE status 
DECLARE interrupt$status 
DECLARE ds$pointer 
DECLARE PTR$OVERLAY 

DECLARE ds$pointer$ovly 

/* Declares all system calls */ 

WORD; 
LITERALLY '0000 0000 0111 10008'; 
/* specifies master interrupt level 7 */ 
BYTE; 
POINTER; 
WORD; 
WORD; 
WORD; 
POINTER; 
LITERALLY 'STRUCTURE (offset 

base 
/* establishes a structure for 

overlays */ 
PTR$OVERLAY AT (@ds$pointer); 

WORD, 
WORD) '; 

/* using the overlay structure, the 
base address of the interrupt 
handler's data segment is 
identified */ 

INTERRUPT HANDLER: PROCEDURE INTERRUPT 59 PUBLIC; 

:. } Typical PL/M-86 Statements 

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

CALL RQ$ENTER$INTERRUPT 

CALL INLINE ERROR PROCESS 

(interrupt$level$7, 
@interrupt$status); 
(interrupt$status); 

... } Typical PL/M-86 Statements 
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/************************************************************************ 
* The interrupt handler uses SIGNAL$INTERRUPT to start up its * 
* associated interrupt task. * 
************************************************************************/ 

CALL RQ$SIGNAL$INTERRUPT (interrupt$level$7, 
@interrupt$status); 

CALL INLINE ERROR PROCESS (interrupt$status); 

END INTERRUPT_HANDLER; 

INLINE ERROR PROCESS: PROCEDURE; 
IF-interrupt$status <> E$OK THEN 

DO; 

-: } In-line Error Processing PL/M-86 Statements 

END; 

END INLINE _ERRORYROCESS; 

SAMPLE PROCEDURE: 
PROCEDURE; 

ds$pointer = @the$first$word; /* a dummy identifier used to point to 
interrupt handler's data segment */ 

data$segment = ds$pointer$ovly.base; 
/* identifies the base address of the 

interrupt handler's data segment */ 
intrpt$handlr$addrs = INTERRUPT$PTR (@INTERRUPT HANDLER); 

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

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

-: } Typical PL/M-86 Statements 

/************************************************************************ 
* By first invoking the SET$INTERRUPT system call, the calling task * 
* sets up an interrupt level and becomes the interrupted task for * 
* level 7. * 
************************************************************************/ 

CALL RQ$SET$INTERRUPT (interrupt$le~el$ 7, 
interrupt$task$flag, 
interrupt$handler, 
data$segment, 
@status); 

-: } Typical PL/M-86 Statements 

END SAMPLEYROCEDURE; 
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CONDITION CODES 

E$OK 

E$CONffEXT 

E$INTERRUPT$ 
SATURATION 

E$INTERRUPT$ 
OVERFLOW 

E$LIMIT 

E$NOT$CON- ' 
FIGURED 

E$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 SIGNAL$INTERRUPT 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 SIGNAL$INTERRUPT 
requests. It had reached its saturation point and 
then called ENABLE to allow the handler to receive 
further interrupt signal~. It subsequently 
received an additional SIGNAL$INTERRUPT request 
before calling WAIT$INTERRUPT. 

An overflow has occurred because the interrupt task 
has received more than 255 SIGNAL$INTERRUPT 
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 P~~TER 

time$limit 

OUTPUT PARAMETER 

except$ptr 

DESCRIPTION 

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

• 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. 

• 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. 

• if OFFFFH, is invalid. 

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

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. * 
************************************************************************/ 

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

DECLARE time$limit 
DECLARE status 

WORD; 
WORD; 

SAMPLE PROCEDURE: 
PROCEDURE; 

time$limit = 100; /* sleep for 100 clock ticks */ 

:. } Typical PL/M-86 Statements 

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

CALL RQ$SLEEP (time$limit, 
@status); ... } Typical PL/M-86 Statements 

END SAMPLE_PROCEDURE; 

CONDITION CODES 

E$OK 

E$NOT$CON­
FIGURED 

E$PARAM 

No exceptional conditions. 

This system call is not part of the present 
configuration. 

The time$limit parameter contains the invalid value 
OFFFFH. 
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SUSPEND$TASK 

SUSPEND$TASK increases by one the suspension depth of a task. 

CALL RQ$SUSPEND$TASK (task, except$ptr); 

INPUT PARAMETER 

task 

OUTPUT PARAMETER 

except$ptr 

DESCRIPTIONS 

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

• if 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. 

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

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. 

SUSPEND$TASK can not be used to suspend interrupt tasks. 

EXAMPLE 

/************************************************************************ 
* This example illustrates how the SUSPEND$TASK system call can be * 
* used to increase the suspension depth of a non-interrupt task. * 
************************************************************************/ 

$INCLUDE(: F1: SAMPLE.EXT); 

TASK CODE: PROCEDURE EXTERNAL; 
END TASK_CODE; 

/* Declares all system calls */ 
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DECLARE TOKEN 

DECLARE task$token 
DECLARE priority$level$200 
DECLARE start$address 
DECLARE data$seg 
DECLARE stack$pointer 
DECLARE stack$size$512 

DECLARE task$flags 
DECLARE status 

SAMPLE PROCEDURE: 
PROCEDURE; 

start$address = @TASK_CODE; 
data$seg = 0; 
stack$pointer = 0; 
task$flags = 0; 

LITERALLY 'SELECTOR'; 
/* if your PL/M compiler does not 

support this variable type, 
declare TOKEN a \lORD */ 

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 

/************************************************************************ 
* In 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).* 
************************************************************************/ 

task$token = RQ$CREATE$TASK (priority$level$200, 
start$address, 
data$seg, 
stack$pointer, 
stack$size$512, 
task$flags, 
@status) ; 

:. } Typical PL/M-86 Statements 
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1************************************************************************ 
* 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). * 
************************************************************************1 

CALL RQ$SUSPEND$TASK (task$token, @status); 

END SAMPLE YROCEDURE ; 

CONDITION CODES 

E$OK 

E$CONTEXT 

E$EXIST 

E$LIMIT 

E$TYPE 

.: } Typical PLfM-86 Statements 

No exceptional conditions. 

The task indicated by the task parameter is an 
interrupt task. 

The task parameter is not a token for an existing 
object. 

The suspension depth for the specified task is 
already at the maximum of 255. 

The task parameter is a token for an object that is 
not a task. 
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UNCATALOG$OBJECT 

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

~$UNCATALOG$OBJECT (job, name, except$ptr); 

INPUT PARAMETERS 

job 

name 

OUTPUT PARAMETER 

except$ptr 

DESCRIPTION 

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

• if not zero, the TOKEN contains a token for the 
job from whose object directory the specified 
entry is to be deleted. 

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

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

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

The UNCATALOG$OBJECT 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. * 
************************************************************************/ 

$INCLUDE(:F1:SAMPLE.EXT}; 

DECLARE TOKEN 

DECLARE seg$token 
DECLARE size 
DECLARE mbx$token 
DECLARE mbx$flags 
DECLARE no$response 
DECLARE status 
DECLARE job 

SAMPLE PROCEDURE: 
PROCEDURE; 

size = 64; 

mbx$flags = 0; 

job O· , 

/* Declares all system calls */ 

LITERALLY 'SELECTOR'; 
/* if your PL/M compiler does not 

support this variable type, 
declare TOKEN a WORD */ 

TOKEN; 
WORD; 
TOKEN; 
WORD; 
LITERALLY '0'; 
WORD; 
WORD; 

/* designates new segment to contain 64 
bytes */ 

/* designates four objects to be queued 
on the high performance object 
queue; designates a first-in/ 
first-out task queue. */ 

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

seg$token = RQ$CREATE$SEGMENT (size, 
@status) ; 

mbx$token = RQ$CREATE$MAILBOX (mhx$flags, 
@status) ; 
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/************************************************************************ 
* 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. * 
************************************************************************/ 

CALL RQ$CATALOG$O BJECT (job, 
mbx$token, 
@(3, 'MBX'), 
@status); 

:. } Typical PL/M-86 Statements 

/************************************************************************ 
* The calling task invokes the SEND $MESSAGE system call to send the * 
* token for the segment to the specified mailbox. * 
************************************************************************/ 

CALL RQ$SEND$MESSAGE (mbx$token, 
seg$token, 
no$response, 
@status) ; .-. } Typical PL/M-86 Statements 

/************************************************************************ 
* When the mailbox is no longer needed and there is no need to keep * 
* its token cataloged, it may be deleted by any task that knows its * 
* token. * 
************************************************************************/ 

CALL RQ$UNCATALOG$OBJECT 

CALL RQ$DELETE~ILBOX 

(job, 
@ (3, 'MBX' ), 
@status): 
(mbx$token, 
@status) ; .•. } Typical PL/M-86 Statements 

END SAMPLE_PROCEDURE; 
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CONDITION CODES 

E$OK 

E$CONTEXT 

E$EXIST 

E$NOT$CON­
FIGURED 

E$PARAM 

E$TYPE 

UNCATALOG$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 
c onf igura tion. 

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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WAIT$INTERRUPT 

WAIT$INTERRUPT is used by an interrupt task to signal its readiness to 
service an interrupt. 

CALL RQ$'WAIT$INTERRUPT (level, except$ptr); 

INPUT PARAMETER 

level 

OUTPUT PARAMETER 

except$ptr 

DESCRIPTION 

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 

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

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

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

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

EXAMPLE 

/************************************************************************ 
* This example illustrates how the WAIT$INTERRUPT system call can be * 
* used to signal a task's readiness to service an interrupt. * 
************************************************************************/ 

$INCLUDE(: Fl: SAMPLE. EXT); 

DECLARE TOKEN 

DECLARE task$token 
DECLARE priority$level$66 
DECLARE start$address 
DECLARE data$segment 
DECLARE stack$pointer 
DECLARE stack$size$512 

DECLARE task$flags 
DECLARE interrupt$level$7 

DECLARE interrupt$task$flag 
DECLARE interrupt$handler 
DECLARE interrupt$status 
DECLARE status 

INTERRUPT TASK: PROCEDURE PUBLIC; 

interrupt$task$flag = aIR; 

/* Declares all system calls */ 

LITERALLY 'SELECTOR'; 
/* if your PL/M compiler does not 

support this variable type, 
declare TOKEN a WORD */ 

TOKEN; 
LITERALLY '66'; 
POINTER; 
WORD; 
POINTER; 
LITERALLY '512'; /* new task's stack 

size is 512 bytes */ 
WORD; 
LITERALLY '0000 0000 0111 1000B'; 
/* specifies master interrupt level 7 */ 
BYTE; 
POINTER; 
WORD; 
WORD; 

/* indicates that calling task is to 
be interrupt task */ 

data$segment = 0; 
intrpt$handlr$addrs 

/* use own data segment */ 
= INTERRUPT$PTR (@INTERRUPT HANDLER); 

/* points to the first instruction of 
the interrupt handler */ 
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/************************************************************************ 
* The first system call in this example, SET$INTERRUPT, makes the * 
* calling task (INTERRUPT TASK) the interrupt task for interrupt * 
* level seven. - * 
************************************************************************/ 

CALL RQ$SET$INTERRUPT (interrupt$level$7, 
interrupt$task$flag, 
interrupt$handler, 
data$segment, 
@interrupt$status); 

.: } Typical PL/M-86 Statements 

/************************************************************************ 
* The calling interrupt task invokes WAIT$INTERRUPT to suspend itself * 
* until the interrupt handler for the same level resumes the task by * 
* invoking the SIGNAL$INTERRUPT system call. * 
************************************************************************/ 

CALL RQ$WAIT$INTERRUPT (interrupt$level$7, 
@interrupt$status); ... } Typical PL/M-86 Statements 

/************************************************************************ 
* When the interrupt task invokes the RESET$INTERRUPT system call, * 
* 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$RESET$INTERRUPT 

END INTERRUPT_TASK; 

SAMPLE PROCEDURE: 
PROCEDURE; 

(interrupt$level$7, 
@interrupt$status); 

start$address = @INTERRUPT_TASK; /* 1st instruction of interrupt 
task */ 

stack$pointer = 0; 
task$flags = 0; 

data$segment = 0; 

/* automatic stack allocation */ 
/* designates no floating-point 

instructions */ 
/* use own data segment */ 

.: } Typical PL/M-86 Statements 
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/************************************************************************ * In this example the calling task invokes the system call * 
* CREATE$TASK to create a task labeled INTERRUPT TASK. * 
* ******************************.***************************************** / 

task$token = RQ$CREATE$TASK (priority$level$66, 
start$address, 
data$segment, 
stack$pointer, 
stack$size$512, 
task$flags, 
@status) ; 

.: } Typical PL/M-86 Statements 

END SAMPLE_PROCEDURE; 

CONDITION CODES 

E$OK 

E$CONTEXT 

E$NOT$CON­
FIGURED 

E$PARAM 

No exceptional conditions. 

The calling task is not the interrupt task for the 
given level. 

This system call is not part of the present 
configuration. 

The level parameter is invalid. 

12-167 





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: 

• 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 iOSP 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. 

• 80130 component 

• 8253 PIT 

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. 

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. 
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• 8259 PIC 

• 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 

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/O 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: 

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

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

• Use the Debugger as the exception handler. 

• Use an exception handler that you supply. 

You can choose to never pass control to the 
exception handler, pa~s control only on 
programmer errors, pass control only on 
environmental conditions, or pass control on 
all exceptional conditions. 
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APPENDIX A. iRMXm 86 DATA TYPES 

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

BYTE - An unsigned, 8-bit, binary number. 

WORD An unsigned, two byte, binary number. 

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

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

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

BASE - A word which identifiers a range of 64K bytes. 

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

TOKEN 

STRING 

- 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. 
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APPENDIX B. iRMX- 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 
CREATE$EXTENSION 
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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 

t~k 

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/16 

2 

3 
+ number of positions available for components/8 

When a job borrows memory from its parent, the Nucleus uses three 16-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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