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MAILBOX MECHANICS

When a task sends a token to a mailbox, using the
SENDSMESSAGE primitive, one of two things
happens. If no tasks are waiting at the mailbox, the
object is placed at the rear of the object queue
(which might be empty). Object queues are pro-
cessed in a first-in/first-out (FIFO) manner, so the
object remains in the queue until it makes its way to
the front and is given to a task.

On the other hand, if there are tasks waiting, the
task at the front of the task queue receives the object
and goes either from the asleep state to the ready
state or from the asleep-suspended state to the sus-
pended state.

NOTE: If the receiving task has a higher priority
than the sending task and is not suspended, then the
receiving task preempts the sender and becomes the
running task.

When a task attempts to receive an object from a
mailbox via the RECEIVESMESSAGE primitive,
and the object queue at the mailbox is not empty,
the task receives the object immediately and remains
ready. However, if there are no objects at the mail-
box two things can happen:

If the task, in its request, elects to wait, it is placed in
the mailbox’s task queue and is put to sleep. If the
designated waiting period elapses before the, task
gets an object, the task is made ready and receives
an E$TIME exception code.

If the task is not willing to wait, it remains ready and
immediately receives an ESTIME exception code.

When using the SENDSMESSAGE primitive, a task
has the option of specifying that it wants acknowledg-
ment from the receiving task. Thus, any task using
the RECEIVESMESSAGE primitive should check
to see if an acknowledgment has been requested.
For details, see the description of the RECEIVES-
MESSAGE primitive in Section 8.11.

As stated earlier, the object queue for a mailbox is
processed in a first-in/first-out manner. However,
the task queue of a mailbox can be either first-
in/first-out or priority-based, with higher-priority
tasks toward the front of the queue. When a task cre-
ates a mailbox, the task specifies which kind of task
queue the mailbox is to have.

HIGH-PERFORMANCE OBJECT QUEUE

Directly associated with each mailbox is a high-
performance object queue. A task, when creating a
mailbox with the CREATESMAILBOX primitive,
can specify the number of objects this queue can
hold, from 4 to 60. By using this high-performance
object queue, the task can greatly improve the per-
formance of SENDSMESSAGE and RECEIVES-
MESSAGE when these primitives actually get or
place objects on the queue. (It has no effect when
tasks are already waiting at the task queue). When
more objects than the high-performance queue can
hold are queued at a mailbox, the objects overflow
into a slower queue whose size is limited only by the
amount of memory in the job containing the
mailbox.

The high-performance queue obtains its high speed
because the OSP allocates memory space for it when
the mailbox is created. This memory space is per-
manently allocated to the mailbox, even if no objects
are queued there. No space is allocated for the over-
flow portion of the queue until the space is needed to
contain objects. Thus the overflow portion of the
queue is slower.

The user must weigh performance against size when
deciding how large to make the high performance
queue. Specifying a high performance queue that is
too large wastes memory. Conversely, a smaller
queue that is constantly overflowing slows down the
system.

PRIMITIVES FOR MAILBOXES
The following primitives manipulate mailboxes:

e CREATESMAILBOX —creates a mailbox
and returns a token for it.

e DELETESMAILBOX—deletes a mailbox
from the system.

e SENDSMESSAGE—sends an object to a
mailbox.

e RECEIVESMESSAGE—sends the calling
task to a mailbox for an object; the task has
the option of waiting if no objects are present.

Regions

A region is an OSP object that tasks can use to guard
a specific collection of shared data such as a table of
data. Each task desiring access to shared data can
wait its turn at the region associated with that data.
When the task currently using the shared data no
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longer needs access, it notifies the Operating System
Processor, which then allows the next task to access
the shared data.

The following facts
noteworthy:

regarding regions are

The priority of the task that currently has access to
the shared data may temporarily be raised. This hap-
pens automatically whenever the region has a priori-
ty queue and the task at the head of the region’s
queue has a priority higher than that of the task that
has access. Under such circumstances, the priority of
the task having access is raised to match that of the
task at the head of the queue. When the task having
access surrenders access, its priority automatically
reverts to its original value.

Once a task gains access to shared data through a
region, the task cannot be suspended or deleted
until it surrenders access. This characteristic prevents
tasks from tying up shared data.

When a task gains access through a
region, it must not attempt to suspend or
delete itself. Any attempt to do so will
lock up the region, preventing other tasks
from accessing the data guarded by the
region. In addition, the task will never run
again and its memory will not be returned
to the memory pool. Also, if the task in
the region attempts to delete itself, all
other tasks that later attempt to delete
themselves will be unable to do so.

When a region is created, one of two rules must be
specified to determine which waiting task next gains
access to the shared data. One rule is first-in/first-out
(FIFO), and the other is priority.

REGIONS AND DEADLOCK

A major concern in any multitasking system is avoid-
ing deadlock. Deadlock occurs when one or more
tasks permanently lock each other out of required
resources. The following hypothetical situation illus-
trates a method for quickly causing deadlock by
using nested regions. An explanation of how to
avoid the illustrated deadlock situation follows the
example.
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NOTE: In the following example, the only primitive
used to gain access is the RECEIVESCONTROL
primitive. Tasks using the ACCEPT$CONTROL
primitive cannot deadlock at a region unless they
keep trying endlessly to.accept control.

Suppose that two tasks, A (high priority) and B (low
priority), both need access to two collections of
shared data. Call the two collections of data Set 1
and Set 2. Access to each set is governed by a region
(Region 1 and Region 2).

Now suppose that the following events take place in
the order listed:

1) Task B requests access to Set 1 via Region 1.
Access is granted.

2) Before Task B can request access to Set 2, an in-
terrupt occurs and Task ‘A preempts Task B.

3) Task A requests access to Set 2 via Region 2.
Access is granted.

4) Task A requests access to Set 1 via Region 1.
Task A must wait because Task B already has access.

5) Task B resumes running and requests access to
Set 2 via Region 2. Task B must wait because Task A
already has access.

At this point Task A is waiting for Task B and vice
versa. Tasks A and B are hopelessly deadlocked, and
any other tasks that request access to either set of
data will also become deadlocked.

This type of deadlock situation applies only to sys-
tems in which regions are nested. For systems which
must use nested regions, team deadlock can be pre-
vented by adhering to the following rule:

A strict ordering must be applied to all the regions in
a system, and tasks must be written so that they gain
access to these regions according to the specified
order. The precise order is unimportant as long as all
tasks obey it. If this rule is followed consistently, re-
gions can be nested to any depth.

PRIMITIVES FOR REGIONS
The following primitives manipulate regions:

® ACCEPT$SCONTROL
This primitive allows a task to gain access to
shared data only when access is immediately
available. If a different task already has
access, the requesting task remains ready but
receives an exception code.
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® CREATESREGION
This primitive creates a region and returns a
token for it. One of the parameters passed
during this call specifies the queuing rule
(FIFO or priority.)

e DELETESREGION
This primitive deletes a region.

e RECEIVE$SCONTROL
This primitive causes a task to wait at the
region until the task gains access to the
shared data.

e SEND$CONTROL
This primitive, when issued by a task, frees
the OSP to grant a different task access to the
shared data.

8.7 DYNAMIC MEMORY ALLOCATION

Occasionally a task needs more memory than was
initially allocated to its job. By using OSP primitives
for allocating and deallocating memory, tasks can
usually satisfy their memory needs.

Segments

Allocated memory is treated as a collection of
segments. A segment is a contiguous collection of
16-byte paragraphs, with its starting address evenly
divisible by 16. In addition to serving as an address,
the base address functions as a token for the
segment. For each segment, the OSP maintains, as
attributes, the base address, the length in bytes, and
the containing job.

When a task needs a segment, it can request one of
the desired length by calling the CREATESSEG-
MENT primitive. If enough memory is available,
the OSP returns a token for the segment.

NOTE: The token of a segment can be used as the
base portion of a pointer to the segment. Thus, the
token can be used as a base address (as when writing
a message in the segment) or as an object reference
(as when sending the segment-with-message to a
mailbox). The PL/M-86 SELECTOR data type is es-
pecially useful when used to refer to the segment.

Memory Pools

A memory pool is the memory available to a job and
its descendants. Each job has a memory pool. When
a job is created, the memory for its pool is allocated
from the pool of its parent job. Thus, there is effec-
tively a tree-structured hierarchy of memory pools,

identical in structure to the hierarchy of jobs.
Memory that a job borrows from its parent remains
in the pool of the parent as well as being in the pool
of the child. Such memory, however, is available for
use only by tasks in the child job, and not by tasks in
the parent job. Figure 8-5 illustrates the relationship
between the job and memory hierarchies. In the
figure, the pool sizes shown are actually the maxi-
mum sizes of those pools.

Two parameters, pool$min and pool$max, of the
CREATESJOB primitive, dictate the range of sizes
(in 16-byte paragraphs) of a new job’s memory pool.
Initially, the pool size is equal to pool$min, the pool
minimum. Memory allocated to tasks in the job is
still considered to be in the job’s pool.

Movement of Memory Between Jobs

When a task tries to create a segment (or an object
of any other type), and the unallocated part of its
job’s pool is not sufficient to satisfy the request, the
OSP tries to borrow more memory from the job’s
parent (and then, if necessary, from its parent’s
parent, and so on). Such borrowing increases the
pool size of the borrowing job and is thus restricted
by the pool maximum attribute of the borrowing
job. The smallest contiguous piece of memory that a
job may borrow from its parent is a configuration
parameter.

Observe that, if a job has equal pool minimum and
pool maximum attributes, then its pool is fixed at
that common value. This means that the job may
not borrow memory from its parent.

Memory Allocation

The memory pool of a job consists of two classes of
memory: allocated and unallocated. Memory in a job
is unallocated unless it has been requested, either ex-
plicitly or implicitly, by tasks in the job or if it is on
loan to a child job. A task’s request for memory is
explicit when it calls the CREATESSEGMENT
primitive. A request is implicit when the task at-
tempts to create any type of object other than a
segment.

The OSP borrows small amounts of memory from a
job’s pool each time a task in that job creates an
object. This memory is needed for bookkeeping
purposes. When the object is deleted, the borrowed
memory is returned to the pool.

When a task no longer needs a segment, it can
return the segment to the unallocated part of the
job’s pool by using the DELETESSEGMENT
primitive. Figure 8-6 shows how memory “moves.”
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Deadlocks Primitives for Segments

Under certain circumstances, memory allocation The OSP provides the following primitives for mani-
and the use of some primitives can cause deadlock. pulating segments:

For a description of the deadlock concept and

preventive measures, as well as techniques for elim- o CREATESSEGMENT —creates a segment
inating deadlocks, see the iOSP Support Package and returns a token for it.

Reference Manual.

e DELETE$SEGMENT —returns a segment to

the pool from which it was allocated.

JOB A POOL A
POOL POOL
, B C
POOL
JOB B JOB C D
JOB D

Figure 8-5 Comparison of Job and Memory Hierarchies

( PARENT JOB'S POOL ‘ )

CREATES- CREATES-
JOoB SEGMENT'
(BORROWING)

CREATESSEGMENT [
(NORMAL)
UNALLOCATED " ALLOCATED
MEMORY DELETESSEGMENT MEMORY

CHILD JOB'S POOL

Figure 8-6 Memory Allocation and Deallocation -
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8.8 MANAGEMENT OF OBJECTS

Three OSP primitives apply to all objects. These
primitives allow tasks to inquire about an object’s
type and to use object directories.

OBJECT TYPES

The GETSTYPE primitive enables a task to present
a token to the OSP and get an object’s type code in
return. (Type codes for OSP objects are listed in Sec-
tion 8.10, description of the GETSTYPE primitive.)

This primitive is useful, for example, when a task is
expecting to receive objects of several different
types. By invoking the GETSTYPE primitive, the
task can ascertain the type of object it received.

USING OBJECT DIRECTORIES

Each job has its own object directory. An entry in an
object directory consists of a token for an object and
the object name. The name contains from one to
twelve characters, where a character is a one-byte
value (from 0 to OFFH). Such a feature is often
needed because some tasks might only know some
objects by their associated names.

By using the LOOKUPSOBJECT primitive, a task
can present the name of an object to the OSP, The
OSP consults the object directory corresponding to
the specified job and, if the object has been cataloged
there, returns the token.

NOTE: In object directories, upper and lower case
alphabetic characters are treated as being different.
The OSP sees the name as just a string of bytes. It
does not interpret these bytes as ASCII characters.

If the object has not yet been cataloged, and the task
is not willing to wait, the task remains ready and re-
ceives an E$TIME exceptional condition. However,
if the task is willing to wait, it is put to sleep; then
there are two possibilities:

If the designated waiting period elapses before the
task gets its requested token, the task is made ready
and receives an E$TIME exceptional condition.

If the task gets its requested token within the
designated waiting period, it is made ready with no
exceptional condition. This case is possible because
another task can, while the requesting task is
waiting, catalog the appropriate entry in the specified
object directory.

When a task wants to share an object with the other
tasks in a job (not necessarily its own job), its can
use the CATALOGSOBJECT primitive to put the
object in that job’s object directory. Typically, the
task that created the object does this.

When using an object directory, a task must present
a token for the job directory. The root job’s object
directory, called the root object directory, is special
in that its token is easily accessible. Any task can call
the GET$TASK$TOKENS primitive to obtain a
token for the root job.

PRIMITIVES FOR ANY OBJECTS
The following primitives apply to all objects:

® CATALOGSOBIECT—places a name and an
associated token in an object directory.

® LOOKUPSOBJECT —accepts a name and re-
turns a token if the OSP can find an entry
with the name in the specified time.

® GETSTYPE—accepts a token for an object
and returns the object’s type code.

Management of Exceptions

The OSP allows operating systems to specify an
error handling procedure for each task. This proce-
dure is called an exception handler.

EXCEPTION HANDLING

The OSP does provides protection from some types
of errors. The concepts involved in the OSP excep-
tion handling scheme are condition codes, exception
handlers, and exception modes:

® ~ Condition Codes

Whenever a task invokes a primitive, the
OSP attempts to perform the requested
function. Whether or not the attempt is
successful, the OSP generates a condition code.
This code indicates two things. First, it shows
whether the primitive succeeded or failed.
Second, in the case of failure, the code, which
is then called an exception code shows which
exception prevented successful completion.

For the sake of flexibility in processing excep-
tion codes, they are divided into two
categories. The first category, environmental
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exception codes, consists of errors that a task
cannot anticipate. An example of such an
error is insufficient memory. The second
category, programming exception codes, con-
sists of two subcategories:

— Errors Detected by the Processor
The 8086 or 8088 microprocessor
detects several kinds of errors. One of
these, for instance, is an attempted di-
vision by zero. Such errors can be
avoided by using good programming
techniques.

— Incorrect Invocation of a Primitive
If a task makes an impossible request,
such as trying to SLEEP forever, the
problem is considered a programming
error. This kind of error can usually be
avoided by good programming
techniques.

Table 8-1 lists the condition codes, with their
associated mnemonics and numeric values.
Values not listed are reserved.

Exception Handlers

An exception handler is a procedure that the
OSP can invoke when a task receives an ex-
ception code. The alternative to using excep-
tion handlers is to explicitly incorporate in
each task any code needed to process excep-
tion codes.

Exception Modes

An exception mode is an attribute of a task.
Once a task is running, it can invoke the
SETSEXCEPTIONSHANDLER primitive to
set its exception mode to any of four values.
This value governs the processing of excep-
tion codes received by the task. The exception
mode indicates one of the following:

— No exception handling. This means
that the code segment of the task must
explicitly provide code to process any
exceptions.

— The task’s exception handler processes
only environmental exception codes.
This means that the code segment of
the task must explicitly provide code
to process any exceptions caused by
programming errors.

— The task’s exception handler processes
only programming error exception
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codes. This means that the code seg-
ment of the task must explicitly pro-
vide code to process any exceptions
caused by environmental conditions.

— The task’s exception handler processes
both environmental exception codes
and programming error exception
codes.

When control passes to an exception handler,
the errant task is still the running task.

NOTE: The ESINTERRUPTS$SATURATION and
the ESINTERRUPT$OVERFLOW condition codes
never cause control to be passed to an exception
handler. These exceptional conditions must be
handled in-line or not at all.

In summary, exception handling works as follows.
The OSP generates a condition code for each invoca-
tion of each primitive. If the code indicates successful
completion, the OSP detected no problems. If the
code indicates an error, the problem can be pro-
cessed in either of two ways:

® Within the code segment of the task that in-
voked the primitive.

® By the task’s exception handler, which is in-
voked by the OSP.

The decision as to which way the error is to be dealt
with is a function of the task’s exception mode and
the category of the exception code (programming
error or environmental condition).

The actions of a task’s error handler can be con-
trolled because the programmer writes the handler.
Consequently, the handler can recover from the
error, merely log the error, delete the task contain-
ing the error, warn the operator of the error, or
ignore the error altogether.

ADVANTAGE OF EXCEPTION HANDLING

Exception handling provides an operating system
with several methods of reacting to unusual
conditions. One of these methods, having the OSP
automatically invoke a task’s exception handler,
greatly simplifies error processing. The other
method, dealing with some or all unusual conditions
within a task’s code segment, allows the user to pro-
vide . special processing for very unusual
circumstances. The OSP allows an operating system
to use both methods.
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Table 8-1 Conditions and Their Codes

NUMERIC CODE
CATEGORY
MNEMONIC MEANING HEX | DECIMAL

E$SOK The most recent primitive ran OH 0
successfully.

Environmental Exceptions

ES$STIME A time limit (possibly a limit of zero 1H 1
time) expired without a task’s request
being satisfied.

ESMEM There is not sufficient memory 2H 2
available to satisfy a task’s request.

E$BUSY Another task currently has access to 3H 3
data protected by the specified
region.

ESLIMIT A task attempted on operation which, 4H 4
if it had been successful, would have
violated an iOSP processor-enforced
limit.

ESCONTEXT A primitive was issued out of context 5H 5
or the iOSP processor was asked to
perform an impossible operation

ESEXIST A token parameter has a value which 6H 6
is not a token for an existing object.

ES$STATE A task attempted an operation which 7H 7
would have caused an impossible
transition of a task’s state.

ESNOT$CONFIGURED The most recently called primitive is 8H 8
not in the preset configuraton.

ESINTERRUPT$SATURATION An interrupt task has accumulated 9H 9
the maximum allowable number of
SIGNALSINTERRUPT requests.

ESINTERRUPT$OVERFLOW An interrupt task has accumulated OAH 10
more than the maximum allowable
number of SIGNALSINTERRUPT
requests.

Programmer Errors

E$ZEROS$DIVIDE A task attempted to divide by zero. 8000H 32768

8-17

210911



THE 80130 OPERATING SYSTEM FIRMWARE COMPONENT

Table 8-1 Conditions and Their Codes (continued)

NUMERIC CODE
CATEGORY
MNEMONIC MEANING HEX | DECIMAL
E$OVERFLOW An overflow interrupt occurred. 8001H 32769
E$STYPE A token parameter referred to an 8002H 32770
existing object that is not of the
required type.
E$BOUNDS An offset parameter is outof a 8003H 32771
segment’s boundaries.
E$PARAM A parameter which is neither a token 8004H 32772
nor an offset has invalid value.
E$BADS$CALL When you configured your operating 8005H 32773
system, you used an OSP diskette
that was designed for a different
version of the 80130 component.
E$SARRAY$BOUNDS Hardware or Language has detected 8006H 32774
an array overflow.
E$SNDP$ERROR An 8087 (Numeric Processor 8007H 32775
Extension) error has been detected;
the 8087 status information is
contained in a parameter to the
exception handler.

CREATING EXCEPTION HANDLERS

For a complete description of exception handler cre-
ation and assignment, as well as in-line exception
handling and primitives for exception handlers see
the iOSP Support Package Reference Manual.

Management of Interrupts

The OSP manages interrupts. When an interrupt
occurs, the iOSP processor can schedule a task to
process the interrupt. This method of event detec-
tion improves the system performance.

INTERRUPT PROCESSING

There are two ways that computer systems can
schedule processing associated with detecting and
controlling events in the real world—polling and in-
terrupt processing. Polling is implemented by having
the software periodically check to see if certain
events have occurred. Its major shortcoming is that
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a significant amount of the processor’s time is spent
in such checking, and, if events have not occurred,
the processor’s time has been wasted.

The second method of controlling processing is inter-
rupt processing. In this method, when an event
occurs the processor is literally interrupted. Rather
than executing the next sequential instruction, the
processor executes an interrupt handler, which may
then invoke a task associated specifically with the
detected event.

ADVANTAGES OF INTERRUPT PROCESSING

Interrupt processing of external events provides
three benefits for an operating system:

® Better Performance
Interrupt processing allows the system to
spend all of its time running the tasks that
process events, rather than executing a polling
loop to see if events have occurred.
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® More Flexibility
Because of the direct correlation between in-
terrupts and tasks, the system can easily be
modified to process different events. The
user simply writes the tasks to process the
new (or old) types of interrupts.

® FEconomic Benefits

Because interrupt processing allows the
system to respond to events by means of
modularly coded tasks, a system’s code is
more structured and easier to understand.
Modular code is less costly to develop and
maintain, and it can be developed more quick-
ly than unstructured code.

INTERRUPT MANAGEMENT IN THE OSP

An interrupt, signalling the occurrence of an external
event, triggers an implicit “call” to a location speci-
fied in a section of memory known as the Interrupt
Vector Table. From there, control is redirected to an
interrupt procedure called an interrupt handler. At
this point, one of two things happens. If handling the
interrupt takes little time and requires no primitives,
other than certain interrupt-related primitives, the
interrupt handler processes the interrupt. Otherwise,
the interrupt handler signals an interrupt task which
deals with the interrupt. After the interrupt has been
serviced, control returns to the ready application
task with highest priority.

OSP INTERRUPT MECHANISMS

Three major concepts in OSP interrupt processing
are the Interrupt Vector Table, interrupt lines, and
the ability to enable and disable interrupts.

THE INTERRUPT VECTOR TABLE

The Interrupt Vector Table is composed of 256
entries. The entries are numbered 0 to 255, and the
purpose of each entry is to contain the address of the
first instructicn to be executed when the correspond-
ing interrupt occurs.

Some of the entries in the Interrupt Vector Table are
reserved and therefore are not available to be
defined by user tasks. The entries are allocated as
follows:

divide by zero

1 single step (used by the iSBC 957B package)

2 non-maskable interrupt (used by the iSBC
957B package)

3 one byte interrupt instruction (used by the
iSBC 957B package)

4 interrupt on overflow (used by the hardware)

5 runtime array bounds error (used by compil-

ers and assembler)

6-55 reserved for Intel
56-63 external interrupts (PIC master lines)
64-127  externalinterrupts (PIC slave lines)
128-183  unused (available to users for software
interrupts)
184-223  reserved for Intel
224-255  unused (available to users for operating
system extensions)

The interrupt lines, programmable interrupt control-
ler and other hardware related topics are discussed
in Chapter 5, Volume 2 of this set.

INTERRUPT LINES

In the discussion that follows, the word “line” refers
directly to a pin on a component. This is synonomous
with the word “level”.

External interrupts are funneled through one or
more hardware programmable interrupt controllers
(PICs). The master controller is part of the 80130
component, but additional PICs (such as the Intel
8259A PIC) can be used to obtain additional inter-
rupt lines.

The on-chip PIC that is part of the OSP can manage
interrupts from as many as eight external sources.
However, the OSP also supports an expended (or
cascaded) environment in which up to seven input

_lines of the on-chip PIC (the master interrupt

controller) are each connected to a 8259A PIC
(called a slave interrupt controller). One input line
from the master PIC cannot be attached to a slave
because it must be connected directly to the system
clock.

Since each of the slaves can manage eight interrupts,
and as many as seven slaves can be attached to the
master PIC, the OSP can support as many as 56 inter-
rupt lines from external sources. These 56 lines are
in addition to the one master line required for the
system clock.

The interrupt lines of the master PIC and the inter-
rupt lines of the slave 8259A PICs are each assigned
entries to the Interrupt Vector Table, as shown in
Figure 8-7. The master interrupt lines, numbered
MO through M7, correspond to entries 56 through
63 (decimal) in the Interrupt Vector Table. The
slave interrupt lines, numbered x0 to x7 (where x
ranges from 0 to 7 and identifies the master line to
which the slave PIC is attached) correspond to en-
tries 64 through 127 (decimal) of the Interrupt
Vector Table. Table 8-2 shows the numbered inter-
rupt lines and their corresponding entries in the In-
terrupt Vector Table.
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Figure 8-7 80130 On-Chip Master PIC with 8259A Slave PICs
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Table 8-2 Interrupt Line Numbers
and Interrupt Vector Numbers

Line Numbers Vector Table Entry
MO-M7 53-63
00-07 64-71
10-17 72-79
20-27 80-87
30-37 88-95
40-47 96-103
50-57 104-111
60-67 112-119
70-77 120-127
DISABLING AND ENABLING
INTERRUPT LINES

Occasionally the user may want to prevent signals
from causing an immediate interrupt. For example,
it is desirable to prevent low priority interrupts from
interfering with the servicing of a high priority
interrupt. The OSP provides mechanisms for disa-
bling and enabling interrupts.

If a signal is received on a line that is enabled, the
8086 and 8088 microprocessor transfers control to
the address contained in the Interrupt Vector Table
entry that corresponds to the line on which the inter-
rupt occurred.

On the other hand, if a signal is received on a line
that is disabled, the processor will continue running,
uninterrupted, until the interrupt line is again
enabled. Once re-enabled, the interrupt will occur if
the interrupt signal is still active. For more informa-
tion on interrupt enabling and disabling, see the
iOSP 86 Support Package Reference Manual.

INTERRUPT HANDLERS AND
INTERRUPT TASKS

Whether an interrupt handler services an interrupt
line by itself or invokes an interrupt task to service
the interrupt depends on two factors:

® the kinds of primitives needed
® the amount of time required

Regarding the first factor, interrupt handlers can
invoke only the ENTERSINTERRUPT, EXIT$IN-
TERRUPT, GETSLEVEL, DISABLE and SIG-
NALSINTERRUPT primitives. If it is necessary to
use other primitives to service the interrupt, an in-
terrupt task can be used in conjunction with the in-
terrupt handler.

Regarding the second factor, an interrupt handler
should always invoke an interrupt task unless the
handler can service interrupts quickly. This is be-
cause an interrupt signal disables all interrupts, and
they remain disabled until the interrupt handler
either services the interrupt or invokes an interrupt
task. Invoking an interrupt task allows higher priority
interrupts (and in some cases, the same priority
interrupts) to be accepted.

For more information about interrupt handlers and
interrupt tasks, consult the iOSP 86 Support Package
Reference Manual.

PRIMITIVES FOR INTERRUPTS
The following primitives manipulate interrupts:

e SETSINTERRUPT—Assigns an interrupt
handler and, if desired, an interrupt task to
an interrupt line.

® RESETSSINTERRUPT—Cancels the assign-
ment made to a line by SETSINTERRUPT
and, if applicable, deletes the interrupt task
for that line.

e EXITSINTERRUPT—Used by interrupt han-
dlers to send an end-of-interrupt signal to
hardware.

e SIGNALSINTERRUPT—Used by interrupt
handlers to invoke interrupt tasks.

o WAITSINTERRUPT—Suspends the calling
interrupt task until it is called into service by
an interrupt handler.

e ENABLE—Enables an external interrupt line.

® DISABLE—Disables an external interrupt
line.

® GETSLEVEL—Returns the highest priority
interrupt line for which an interrupt handler
has started but has not yet finished
processing.

® ENTERSINTERRUPT—Sets up a previously
designated data segment base address for the
calling interrupt handler.
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8.9 EXTENDABILITY

The services provided by the OSP are extendable.
The user can create his own primitives and add them
to the operating system without having to modify
any OSP codes. From the standpoint of an applica-
tion programmer, these customized primitives are
just as much a part of the operating system as are the
primitives provided by the OSP. '

NOTE: Another way of extending the OSP is to add
features and/or subsystems of the iRMX 86 Operat-
ing System. This is the subject of Section 8.11 of this
chapter.

Three Ways of Adding Functionality

Whenever more than one job in an application
system requires a function not supplied by the OSP,
the following three methods of adding the needed
function may be used:

1) The function can be written as a procedure and
placed it in a library by using LIB86. After each job
that requires the function has been compiled,
LINKS86 can be used to link the library to the object
module for the job.

2) The function can be written as a task, and applica-
tion tasks can invoke the function through a
mailbox-segment interface.

3) The function can be written as a procedure and
added to the operating system. Application programs
then invoke the function by means of a primitive.

The relative advantages and disadvantages of the
three alternatives are summarized in Table §8-3.

Alternative 3 involves extending the operating
system. The procedures that must be added in order
to support the added function are called an Operating

,

8-22

System Extension or OS extension. From the appli-
cation programmer’s standpoint, an OS extension
appears to be a collection of one or more customized
primitives, no different in style than, say, the primi-
tives for manipulating mailboxes.

\ Creating an Operating System

Extension

Creating an OS extension involves both writing
several procedures and initializing the Interrupt
Vector Table of the iAPX 86/186 microprocessor.
For detailed treatment of procedures used in operat-
ing system extensions see the iOSP 86 Support Pack-
age Reference Manual.

Primitives Used in Extending the
Operating System

The following primitives are used exclusively by OS
extensions:

e DISABLESDELETION
This primitive increases the deletion disabling
depth of an object by one..

e ENABLESDELETION
This primitive removes one level of deletion
disabling from an object, reversing the effect
of one DISABLESDELETION call.

e SETSEXTENSION
This primitive can be used either to place an
address in a specific entry of the Interrupt
Vector Table or to remove such an entry.

e SIGNALSEXCEPTION
This primitive advises a task that an exception
‘has occurred in an OS extensjon that the task
has called.

The use of these primitives is covered in detail in the
following section 8.10. -
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Table 8-3 Comparison of Techniques for Creating Command Functions

PROCEDURE
LIBRARY TASK OS EXTENSION
APPLICATION SIMPLE COMPLEX SIMPLE
PROGRAMMER'’S
INTERFACE
RELATIVE GOOD (for all POOR (for quick MODERATE (for quick
PERFORMANCE functions) functions) functions)
MODERATE (for GOOD (for slower
slower functions) functions)
SYNCHRONOUS or BOTH ASYNCHRONOUS BOTH
ASYNCHRONOUS ONLY
CALLS
SYSTEM NOT REQUIRED NOT REQUIRED REQUIRED
PROGRAMMER
DUPLICATE CODE Difficult to avoid Easy to avoid Automatically avoided
POTENTIAL FOR YES NO NO
COSTLY
MAINTENANCE
SUPPORTS NEW NO NO YES
OBJECT TYPES

8.10 OSP PRIMITIVES

This section contains the calling sequences and other
information about the OSP primitives. The descrip-
tions of the primitives are in alphabetical order. In-
formation for each primitive is organized into the
following categories:

® A brief sketch of the effects of the primitive.

® The PL/M-86 calling sequence for the
primitive.

® Definitions of the output parameters, if any.

® A detailed description of the effects of the
primitive.

® Anexample of how the primitive can be used.
® The condition codes that can result from

using the primitive, with a description of the
possible causes of each exception.

The examples used in this section assume that the
reader is familiar with PL/M-86. In these examples,
the appropriate DECLARE statements are made
first. Before the first of these DECLARE statements
is an INCLUDE statement that declares all of the
primitive calls included in the OSF firmware. For the
sake of simplicity, the examples assume that an es-
tablished exception handler is to deal with exception-
al conditions. Consequently, they do not illustrate in-
line exception processing.

Additional condition codes can be returned if the
OSF firmware is extended to include parameter vali-
dation (see Section 8.9).

Following the individual descriptions of the primi-
tives is a command dictionary, in which the calls are
grouped according to type. The dictionary includes a
short description and the page number of the primi-
tive’s complete description in this section.
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ACCEPT$CONTROL

The ACCEPT$CONTROL primitive requests immediate access to data protected by a region.

CALL RQ$SACCEPT$CONTROL (region, except$ptr);

INPUT PARAMETER
region A WORD containing a TOKEN for the target region.
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The ACCEPT$CONTROL primitive provides access to data protected by a region if access is immediately available. If
access is not immediately available, the primitive generates the E$BUSY condition code and the calling task remains

ready.
EXAMPLE
/
* This example illustrates how the ACCEPT$CONTROL primitive can be used to access data protected *
* by a region. *
* v * /
$INCLUDE(:F1:0SXPRM.EXT); /* declares all primitive calls */
DECLARE TOKEN LITERALLY ‘SELECTOR’;

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

DECLARE region$token TOKEN;
DECLARE priority$queue literally ‘1’; /* tasks wait in priority order */
DECLARE status WORD;

SAMPLE_PROCEDURE:
PROCEDURE;

°
o } Typical PL/M-86 Statements
.

/

* In order to access the data within a region, a task must know the TOKEN for that region. In this example, *
* the needed TOKEN is known because the calling task creates the region. *

EE R AR RN AR RN AR AR AR N AN RN RN AR R RN RN R RA RN rxn nn /

region$token = RQ$QREATE$REGION (priority$queue,
@status);
.
o } Typical PL/M-86 Statements
[ ]
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/ I N arnan AR AR RN R AR AR AR R RN A AR AR AR R AR AR RN R AR AR R RNRAS
* At some point in the task, access is needed to the data protected by the region. The calling task then in- *
* vokes the ACCEPT$CONTROL primitive and obtains access to the data if access is immediately *
* available. *

R R R R AR R R AR AR R R AR AR AR AR AR AR AR AR AR R N AR R WA NS

CALL RQ$ACCEPT$CONTROL (region$token,
@status);
.
L] } Typical PL/M-86 Statements
°

/ aan reunan . [P
* When the task is ready to relinquish access to the data protected by the region, it invokes the SEND$- *
* CONTROL primitive. *

R A i L]

CALL RQ$SENDSCONTROL (@status);
.

o } Typical PL/M-86 Statements
.

END SAMPLE_PROCEDURE;

CONDITION CODES

E$OK No exceptional conditions.

E$BUSY Another task currently has access to the data.

ESEXIST The region parameter does notrefer to an existing object.
E$TYPE The region parameter is a TOKEN for an object that is not a region.
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CATALOGSOBJECT

The CATALOGS$OBJECT primitive places an entry for an object in an object directory.

CALL RQ$CATALOGS$OBUJECT (job, object, name, except$ptr);

INPUT PARAMETERS
job A WORD that indicates where the object is to be cataloged.
® |f zero, the WORD indicates that the object is to be cataloged in the object direc-
tory of the job to which the calling task belongs.
® |f not zero, the WORD contains the TOKEN for the job in whose object directory
the object is to be cataloged.
object A WORD containing a TOKEN for the object to be cataloged.
name A POINTER to a STRING containing the name under which the object is to be
cataloged. The name itself must not exceed 12 characters in length. Each character
can be a byte consisting of any value from O to OFFH.
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The CATALOG$OBJECT primitive places an entry for an object in the object directory of a specific job. The entry con-
sists of both a name and a TOKEN for the object. There may be several such entries for a single object in a directory,
because the object may have several names. (However, in a given object directory, only one object may be cataloged
under a given name.) If another task is waiting, via the LOOKUP$OBJECT primitive, for the object to be cataloged, that
task is awakened when the entry is cataloged.

EXAMPLE

/ rnaren

. This example illustrates how the CATALOG$OBJECT primitive can be used to place an entry in an "

* object directory. *
[T . Erra R Exrnnaarray Y.
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE TOKEN LITERALLY ‘SELECTOR’;

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

DECLARE mbx$token TOKEN;
DECLARE mbx$flags WORD;
DECLARE job TOKEN;
DECLARE status WORD;
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SAMPLE_PROCEDURE:

PROCEDURE;

mbx$flags = 0; /* designates four objects to be queued on the high
performance object queue; 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 */

°
L] } Typical PL/M-86 Statements
°

/ rannan

* The calling task creates an object, in this example a mailbox, before cataloging the object’'s TOKEN. .

B e L LA LY

mbx$token = RQ$CREATESMAILBOX (mbx$flags,
@status);
)
. Typical PL/M-86 Statements
.

/ wee
. After creating the mailbox, the calling task catalogs the mailbox TOKEN in the object directory of its
. own job. .
AR AR AR RR AR R AR R AR RRRRA R AR PO T I
CALL RQ$CATALOGSOBJECT (job,

mbx$token,

@ (3, ‘MBX’),

@status);

°
(] } Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE;

CONDITION CODES
E$OK No exceptional conditions.
ESCONTEXT At least one of the following is true:
® The name being cataloged is already in the designated object directory.
® Thedirectory’s maximum allowable size is 0.
ESLIMIT The designated object directory is full.

E$PARAM The first BYTE of the STRING pointed to by the name parameter contains a zero or a value
greaterthan 12.
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CREATESJOB

The CREATES$JOB primitive creates a job containing a single task.

job = RQ$CREATES$JOB (directory$size, param$obj, pool$min, pool$max, max$objects, max$tasks,
max$priority, except$handler, job$flags, task$priority, startbaddress, data$seg, stack$ptr,
stack$size, task$flags, except$ptr);

INPUT PARAMETERS

directory$size

param$obj

pool$min

pool$max

max$objects

max$tasks

max$priority

except$handler

A WORD specifying the maximum allowable number of entries a job can have in its
object directory. The value zero is permitted, for the case where no object directory is
desired. The maximum value for this parameter is OFFOH.

A WORD indicating the presence or absence of a parameter object. See Chapter 2 for
an explanation of parameter objects.

® If zero, it indicates that the new job has no parameter object.

® |f not zero, it contains a valid TOKEN for the new job’s parameter object.

A WORD which contains the minimum allowable size of the new job’s pool, in 16-byte
paragraphs. The pool$min parameter is also the initial size of the new job’s pool.
Pool$min should be at least 32 (decimal.) If the stack$ptr parameter has a base value
of 0, pool$min should be at least 32 (decimal) plus the value of stack$size in 16-byte
paragraphs.

A WORD which contains the maximum allowable size of the new job’s memory in
16-byte paragraphs.

A WORD that specifies the maximum number of objects that the created job can own.

® if not OFFFFH, it contains the maximum number of objects, created by tasks in the
new job, that can exist at one time.

® |f OFFFFH, it indicates that there is no limit to the number of objects.

A WORD that specifies the maximum number of tasks that can exist simultaneously
in the new job.

® |f not OFFFFH, it contains the maximum number of tasks that can exist simultane-
ously in the new job.

e |f OFFFFH, itindicates that there is no limit to the number of tasks that tasks in the
new job can create.

A BYTE that sets an upper limit on the priority of the tasks created in the new job.
® if not zero, it contains the maximum allowable priority of tasks in the new job.

e |f zero, it indicates that the new job is to inherit the maximum priority attribute of
its parent job.

A POINTER to a structure of the following form:

STRUCTURE(
EXCEPTIONSHANDLERSPTR  POINTER,
EXCEPTIONSMODE . BYTE);
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If exception$handler$ptr is not zero, then it is a POINTER to the first instruction of

the new job’s own exception handler. If exception$handler$ptr is zero, the new job’s i
exception handler is the system default exception handler. In both cases, the excep- :
tion handler for the new task becomes the default exception handler for the job. The :
exception$mode indicates when control is to be passed to the exception handler. It is

encoded as follows:

When Control Passes
Value To Exception Handler

0 Never

1 On programmer errors only

2 On environmental conditions only
3 On all exceptional conditions

job$flags A reserved WORD which should be set to 2 (decimal.)
task$priority A BYTE that controls the priority of the new job’s initial task.
® |f not zero, it contains the priority of the new job’s initial task.

o |f zero, it indicates that the new job’s initial task is to have a priority equal to the
new job’s maximum priority attribute.

start$address A POINTER to the first instruction of the new job’s initial task.
data$seg A WORD that specifies which data segment the new job is to use.

® If not zero, it contains the base address of the data segment of the new job’s initial i
task.

® |If zero, it indicates that the new job’s initial task assigns its own data segment.
Refer to Chapter 5 for more information about data segment allocation.

stack$ptr A POINTER that specifies the location of the stack for the new job’s initial task.

o |f the base portion is not zero, the pointer points to the base of the user-provided
stack of the new job’s initial task.

® |f the base portion is zero, it indicates that the OSP Processor is to allocate a
stack for the new job’s initial task. The length of the allocated stack will be equal
to the value of the stack$size parameter.

stack$size A WORD containing the size, in bytes, of the stack of the new job’s initial task. This
size must be at least 16 (decimal) bytes. The OSP Processor increases specified
values that are not multiples of 16 up to the next (higher) multiple of 16.

The stack size should be at least 300 (decimal) bytes if the new task is going to
invoke primitives. See Chapter 4 for more information about stack space required by
primitives.

task$flags A WORD containing information that the OSP Processor needs in order to create and
maintain the job’s initial task. The bits (where bit 15 is the high order bit) have the fol-
lowing meanings:

Bit Meaning

15-1 Reserved bits which should be set to zero.
o] If one, the initial task contains floating-point instructions. These in-
structions require the 8087 Numeric Processor Extension for
execution.

If zero, the initial task does not contain floating-point instructions.
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OUTPUT PARAMETERS -
_job J A WORD containing a TOKEN for the new job..
except$ptr A POINTER to a WORD to.to which the OSP will return the condition code generated
by the primitive.
DESCRIPTION

The CREATESJOB primitive creates a job with an initial task and returns a TOKEN for the job. The new job’s parent is
the calling task’s job. The new job counts as one against the parent job’s object limit. The new task counts as one
against the new job’s object and task limits. The new job’s resources come from the parent job, as described in Chap-
ter 2. In particular, the max$task and max$objects values are deducted from the creating job’s maximum task and
maximum objects attributes, respectively.

EXAMPLE

/
* This example illustrates how the CREATE$JOB primitive can be used. *
TR . s R B T T ey

$INCLUDEC(:F1 :OSXPRM.EXT); /* Declares all primitive calls */

INITIAL_TASK: PROCEDURE EXTERNAL;

END INITIAL_TASK;

DECLARE TOKEN

DECLARE job$token

'DECLARE directory$size

DECLARE param$obj
DECLARE pool$min
DECLARE pool$max
DECLARE max$objects
DECLARE max$tasks
DECLARE max$priority
DECLARE except$handier
DECLARE job$flags
DECLARE task$priority
DECLARE start$address
DECLARE data$seg
DECLARE stack$pointer
DECLARE stack$size
DECLARE task$flags
DECLARE status

SAMPLE _PROCEDURE:

PROCEDURE;

directory$size = 10;
param$obj = 0;
pool$min = 1FFH;
pool$max = OFFFFH;
max$objects = OFFFFH;
max$tasks = OAH;
max$priority = 0;
except$handler = 0;
job$flags = 0;
task$priority = 0;

start$address = @INITIAL_TASK;

LITERALLY ‘SELECTOR’;

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

WORD;

WORD;

WORD;

WORD;

WORD;

WORD;

BYTE;

POINTER;

WORD;

BYTE;

POINTER;

WORD;

POINTER;

WORD;

WORD;

WORD;

/* max 10 entries in object directory */
/* new job has no parameter object */

/* min 1FFH/ max OFFFFH 16-byte */
/*paragraphs in job pool */

/* no limit to number of objects */

/* OAH tasks can exist simultaneously */
/* inherit max priority of parent */

/* use.system default except handler */
/* no flags set */

/* set initial task to max priority */

/* points to first instruction of initial task */
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data$seg = 0O; /* initial task sets up own data segment */
stack$pointer = 0; /* allocate a stack for initial task */
stack$size = 512; /* 512 bytes in stack of initial task */
task$flags = O; /* no floating-point instructions */

°
[ } Typical PL/M-86 Statements
°

/ renanen - RN RN RR AR RN O AN AR AR
- The calling task creates a job with an initial task labeled INITIAL_TASK. *
. AR AR AR AR AR AR AR TR A IR AR IR AN AR AR R AR AR R AR TN
job$token = RQ$CREATE$JOB (directory$size,
param$obj,
pool$min,
pool$max,
max$objects,
max$tasks,

max$priority,
except$handler,
job$flags,
task$priority,
start$address,
data$seg,
stack$pointer,
stack$size,
task$flags,
@status);

.
L] } Typical PL/M-86 Statements
.

END SAMPLE_PROCEDURE;

CONDITION CODES
E$OK No exceptional conditions.
ESLIMIT At least one of the following is true:
[ !'ngx$objects is larger than the unused portion of the object allotment in the calling task’s
job.
® max$tasks is larger than the unused portion of the task allotment in the calling task’s job.
ESMEM At least one of the following is true:

® The memory available to the new job is not sufficient to create the job.
® The memory available to the new job is not sufficient to satisfy the pool$min parameter.

® The memory available to the new job is not sufficient to create the initial task as specified.
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CREATESMAILBOX

The CREATE$SMAILBOX primitive creates a mailbox.

mailbox = RQ$CREATE$MAILBOX (mailbox$flags, except$ptr);

INPUT PARAMETER
mailbox$flags A WORD containing information about the new mailbox. The bits (where bit 15 is the
high-order bit) have the following meanings:

Bit Meaning

15-5 Reserved bits, which should be set to zero.

4-1 A value that, when multiplied by four, specifies the number of objects
that can be queued on the high-performance object queue. Additional
objects are queued on the slower, overflow queue. Four is the minimum
size for the high performance queue; that is, specifying zero or one in
these bits results in a high performance queue that holds four objects.

(o] A bit that determines the queuing scheme for the task queue of the
new mailbox, as follows:
Value Queueing Scheme
0 First-in/first-out
1 Priority based
OUTPUT PARAMETERS
mailbox A WORD containing a TOKEN for the new mailbox.
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
the primitive.
DESCRIPTION

The CREATE$MAILBOX primitive creates a mailbox and returns a TOKEN for it. The new mailbox counts as one
against the object limit of the calling task’s job.

EXAMPLE
/ i
* This example illustrates how the CREATE$SMAILBOX primitive can be used. *
’ - EEE2 2222222 ) EE 223 kR Rk kk ok k R /
SINCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE TOKEN LITERALLY ‘SELECTOR’;
/* if your PL/M compiler does not support this variable
type, declare TOKEN a WORD */
DECLARE mbx$token TOKEN;
DECLARE mbx$flags WORD;
DECLARE status WORD;
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SAMPLE_PROCEDURE:

PROCEDURE;
mbx$flags = 0; /* designates four objects to be queued on the high
performance object queue; designates a first-
in/first-out task queue. */
°
L] Typical PL/M-86 Statements
°

/ (YT .

* The TOKEN mbx$token is returned when the calling task invokes the CREATE$SMAILBOX primitive. *

R AR A R R R R R R AR R AR AR R AR R AR KRR AR AR R AR

mbx$token = RQ$CREATESMAILBOX (mbx$flags,
@status);

o } Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE;

CONDITION CODES

E$OK No exceptional conditions.
ESLIMIT The requested mailbox would exceed the object limit of the calling task’s job.
ESMEM The memory available to the calling task’s job is
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CREATES$REGION

The CREATE$SREGION primitive creates a region.

region = RQSCREATESREGION (region$flags, except$ptr);

INPUT PARAMETER
region$flags A WORD that specifies the queueing protocol of the new region. If the low order bit
equals zero, tasks await access in FIFO order. If the low order bit equals one, tasks
await access in priority order. The other bits in the WORD are reserved and should be
set to zero.
OUTPUT PARAMETERS
region A WORD to which the OSP will return a TOKEN for the new region.
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
the primitive.
DESCRIPTION

The CREATES$REGION primitive creates a region and returns a TOKEN for the region.

EXAMPLE
AR R AR AR AR AR AR R A . wee N
* This example illustrates how the CREATESREGION primitive can be used. *

R L ALY

S$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */

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

DECLARE region$token TOKEN;
DECLARE priority$queue LITERALLY ‘1’; /* tasks wait in priority order */
DECLARE status WORD;

SAMPLE_PROCEDURE:
PROCEDURE;

°
L] } Typical PL/M-86 Statements
° .

/ -
* The TOKEN region$token is return when the calling task invokes the CREATE$SREGION primitive. *
AR AR AR RN AR R .

region$token = RQSCREATESREGION (priority$queue,
@status);
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L] } Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE;

CONDITION CODES
E$SOK
ESLIMIT
ESMEM

No exceptional conditions.

The calling task’s job has reached its object limit.

The memory pool of the calling task’s job does not contain a sufficiently large block to satisfy

the request.
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CREATESSEGMENT

The CREATE$SEGMENT primitive creates a segment.

segment = RQSCREATESSEGMENT (size, except$ptr);

INPUT PARAMETER
size A WORD that specifies the size of the new segment.
® If not zero, the WORD contains the size, in bytes, of the requested segment. If the
size parameter is not a multiple of 16, it will be rounded up to the nearest higher
multiple of 16 before the OSP Processor creates the segment.
® If zero, the WORD indicates that the size of the request is 65536 (64K) bytes.
OUTPUT PARAMETERS
segment A WORD to which the OSP will return a TOKEN for the new segment.
except$ptr A POINTER to a WORD\‘to which the OSP will return the condition code generated by
the primitive.
DESCRIPTION

The CREATESSEGMENT primitive creates a segment and returns the TOKEN for it. The memory for the segment is
taken from the free portion of the memory pool of the calling task’s job, unless borrowing from the parent job is both
necessary and possible. The new segment counts as one against the object limit of the calling task’s job.

To gain access to the segment, you should base an array or structure on a pointer by setting the base portion equal to
the segment TOKEN and the offset portion equal to zero. Or, if you have a PL/M-86 compiler that suppofts the SELEC-
TOR data type, you can accomplish the same thing by setting a variable of type SELECTOR equal to the TOKEN value.

EXAMPLE
/
* This example illustrates how the CREATE$SEGMENT primitive can be used. *
- » . » e /
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE TOKEN LITERALLY ‘SELECTOR’;
/* if your PL/M compiler does not support this variable
type, declare TOKEN a WORD */
DECLARE seg$token TOKEN,;
DECLARE size WORD;
DECLARE status WORD;

SAMPLE_PROCEDURE:
PROCEDURE;
size = 64, /* designates new segment to contain 64 bytes */

®
L] } Typical PL/M-86 Statements
°
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AR e e e e L e e e L L L L L DAL LR LT

* The TOKEN seg$token is returned when the calling task invokes the CREATE$SSEGMENT primitive. *

R e R A L L LY

set$token = RQ$SCREATESSEGMENT (size,
@status);

[} } Typical PL/M-86 Statements
.

END SAMPLE_PROCEDURE;

CONDITION CODES

E$OK No exceptional conditions.

ESLIMIT The requested segment would exceed the object limit of the calling task’s job.

ESMEM The memory available to the calling task’s job is not sufficient to create the specified
segment.
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CREATES$TASK

The CREATE$TASK primitive creates a task.

task = RQSCREATES$TASK (priority, start$address, data$seg, stack$ptr, stack$size, task$flags,

except$ptr);

INPUT PARAMETERS

priority

start$address

data$seg

stack$ptr

stack$size

task$flags

OUTPUT PARAMETERS
task

except$ptr

A BYTE that specifies the priority of the new task.

® If not zero, the BYTE contains the priority of the new task. The priority parameter
must not exceed the maximum allowable priority of the calling task’s job.

® If zero, the BYTE indicates that the new task’s priority is to equal the maximum al-
lowable priority of the calling task’s job.

A POINTER to the first instruction of the new task.
A WORD that specifies the new task’s data segment.
® |f not zero, the WORD contains the base address of the new task’s data segment.

® |f zero, the WORD indicates that the new task assigns its own data segment. Refer
to Chapter 5 for further information on data segment allocation.

A POINTER that specifies the location of the stack for the new task.

® |f the base portion is not zero, the POINTER points to the base of the new task’s
stack.

® |f the base portion is zero, the OSP Processor will allocate a stack to the new task.
The length of the stack will be equal to the value of the stack$size parameter.

A WORD containing the size, in bytes, of the new task’s stack segment. The stack
size must be at least 16 bytes. The OSP Processor increases values that are not
multiples of 16 up to the next higher multiple of 16.

The stack size should be at least 300 (decimal) bytes if the new task is going to
invoke OSP primitives. See Chapter 4 for more information about stack size required
by primitives.

A WORD containing information that the OSP Processor uses to create and maintain
the task. The bits (where bit 15 is the high-order bit) have the following meanings:

Bit Meaning
15-1 Reserved bits which should be set to zero.
0 If one, the task contains floating-point instructions. These instructions

require the 8087 Numeric Processor Extension for execution.

If zero, the task does not contain floating-point instructions.

A WORD in which the OSP will return a TOKEN for the new task.

A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
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DESCRIPTION

The CREATESTASK primitive creates a task and returns a TOKEN for it. The new task counts as one against the object
and task limits of the calling task’s job. Attributes of the new task are initialized upon creation as follows:

® priority: as specified in the invocation.
® execution state: ready.
® suspension depth: 0.
® containing job: the job that contains the calling task.
® exception handler: the exception handler of the containing job.
® exception mode: the exception mode of the containing job.
EXAMPLE
/ rannnn R
* This example illustrates how the CREATE$TASK primitive can be used. *
. B NN
SINCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */

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 start$address POINTER;

DECLARE data$seg WORD;

DECLARE stack$pointer POINTER;

DECLARE stack$size$512 LITERALLY ‘5612’; /* new task’s stack size is 512 bytes
by )

DECLARE task$flags WORD;

DECLARE status WORD;

SAMPLE_PROCEDURE:

PROCEDURE;

start$address = @TASK_CODE; /* first instruction of the new task */
data$seg = O; /* task sets up own data segment */
stack$pointer = 0; /* automatic stack allocation */

task$flags = 0; /* designates no floating-point instructions */

.
° } Typical PL/M-86 Statements
.

/

*

L T * * *

The task TASK_CODE is created when the calling task invokes the CREATE$TASK primitive. *

R A e i Attty
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task$token = RQ$CREATES$STASK (priority$level$66,
start$address,
data$seg,
stack$pointer,
stack$size$512,
task$flags,
@status);
°
o Typical PL/M-86 Statements
3
END SAMPLE_PROCEDURE;
CONDITION CODES
E$OK No exceptional conditions.
ESLIMIT The new task would exceed the object limit or the task limit of the calling task’s job.
E$SMEM The memory available to the calling task’s job is not sufficient to create a task as specified.
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DELETESMAILBOX

The DELETESMAILBOX primitive deletes a mailbox.

CALL RQ$DELETES$SMAILBOX (mailbox, except$ptr);

INPUT PARAMETER
mailbox A WORD containing a TOKEN for the mailbox to be deleted.
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The DELETE$SMAILBOX primitive deletes the specified mailbox. If any tasks are queued at the mailbox at the moment
of deletion, they are awakened with an ESEXIST exceptional condition. If there is a queue of object TOKENSs at the
moment of deletion, the queue is discarded. Deleting the mailbox counts as a credit of one toward the object total of
the containing job.

EXAMPLE
/
* This example illustrates how the DELETE$MAILBOX primitive can be used. *
T YNy
DECLARE TOKEN LITERALLY ‘SELECTOR’;
/* if your PL/M compiler does not support this variable
type, declare TOKEN a WORD */
DECLARE mbx$token TOKEN;
DECLARE mbx$flags WORD;
DECLARE status WORD;

SAMPLE_PROCEDURE:
PROCEDURE;

mbx$flags = 0; /* designates four objects to be queued on the high
performance object queue; designates a first-
in/first-out task queue. */
°
o Typical PL/M-86 Statements
°

/
* In order to delete a mailbox, a task must know the name of the TOKEN for that mailbox. In this example, *
4 the needed TOKEN is known because the calling task creates the mailbox. *
wan rrannn N /
mbx$token = RQSCREATES$SMAILBOX (mbx$flags,
@status);
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‘DELETE$SMAILBOX

°
L] } Typical PL/M-86 Statements
° .

/
. When the mailbox is no longer needed, it may be deleted by any task that knows the TOKEN for the *
* mailbox. ‘ .
o Yy
CALL RQ$DELETE$MAILBOX (mbx$token,
@status);
.

o } Typical PL/M-86 Statements
.

END SAMPLE_PROCEDURE;

CONDITION CODES

E$OK No exceptional conditions.
ESEXIST Either the mailbox parameter is nota TOKEN for an existing object.
ESTYPE The mailbox parameter is a TOKEN for an object that is not a mailbox.
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DELETESREGION

The DELETE$SREGION primitive deletes a region.

CALL RQ$DELETESREGION (region, except$ptr);

INPUT PARAMETER
region A WORD containing a TOKEN for the region to be deleted.
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The DELETE$REGION primitive deletes a region. If a task that has access to data protected by the region requests
that the region be deleted, the task receives an ESCONTEXT exceptional condition. If a task requests deletion while
another task has access, deletion is delayed until access is surrendered. When the region is deleted, any waiting
tasks awaken with an ESEXIST exceptional condition.

EXAMPLE
/
* This example illustrates how the DELETE$SREGION primitive can be used. *
annnn [ eananan . ey
$INCLUDE(:F1:0OSXPRM.EXT); /* Declares all primitive calls */
DECLARE TOKEN LITERALLY ‘SELECTOR’;
/* if your PL/M compiler does not support this variable
type, declare TOKEN a WORD */
DECLARE region$token TOKEN;
DECLARE priority$queue LITERALLY ‘1’; /* tasks wait in priority order */
DECLARE status WORD;

SAMPLE_PROCEDURE:

PROCEDURE;

°
[ } Typical PL/M-86 Statements
°

e

In order to delete a region, a task must know the name of the TOKEN for that region. In this example, the .
needed TOKEN is known because the calling task creates the region. *
arnan AR EA R AR AR AR A R SRR R R AR AR AR AAR )
region$token = RQ$CREATESREGION (priority$queue,
@status);
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°
L] } Typical PL/M-86 Statements
[ ]

/
* When the region is no longer needed, it may be deleted by any task that knows the TOKEN for the *
* region. *
wen P /
CALL RQ$DELETE$SREGION (region$token,
@status);
.
° Typical PL/M-86 Statements
.
END SAMPLE_PROCEDURE;
CONDITION CODES
E$OK No exceptional conditions.

E$CONTEXT The deletion is being requested by a task that currently holds access to data protected by

the region.
ESEXIST The region parameter does not contain a TOKEN for an existing object.
ESTYPE The region parameter is a TOKEN for an object that is not a region.
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DELETESSEGMENT

The DELETE$SEGMENT primitive deletes a segment.

I

CALL RQ$SDELETE$SEGMENT (segment, except$ptr);

;
INPUT PARAMETER i
segment A WORD containing a TOKEN for the segment that is to be deleted.
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The DELETE$SSEGMENT primitive returns the specified segment to the memory pool from which it was allocated. The
deleted segment counts as a credit of one toward the object total of the containing job.

EXAMPLE

* This example illustrates how the DELETE$SEGMENT primitive can be used.

LTS LA ALY

$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive 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 status WORD;

SAMPLE_PROCEDURE:

PROCEDURE;

size = 64; /* designates new segment to contain 64 bytes */
. i
L] Typical PL/M-86 Statements
°

* In order to delete a segment, a task must know the name of the TOKEN for that segment. In this ‘
* example, the needed TOKEN is known because the calling task creates the segment. |

ERR AR AR R AR AR R AR RRRRRRR R AR AR AR AR R AR RARRRRRNR RN/

seg$token = RQSCREATE$SSEGMENT (size,
@status);

.
° } Typical PL/M-86-Statements
.
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*

/
* When the segment is no longer needed, it may be deleted by any task that knows the TOKEN for the *
* segment.

CALL RQ$DELETE$SEGMENT (seg$token,

@status);

°
o } Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE;

TS M L]

CONDITION CODES
E$OK No exceptional conditions.
ESEXIST The segment parameter is nota TOKEN for an existing object.
ES$TYPE The segment parameter is a TOKEN for an object that is not a segment.
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DELETESTASK

The DELETES$TASK primitive deletes a task.

CALL RQS$DELETES$TASK (task, except$ptr);

INPUT PARAMETER
task A WORD that identifies the task to be deleted.
® |f not zero, the WORD contains a TOKEN for the task that is to be deleted.
® |f zero, the OSP Processor will delete the calling task.
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The DELETES$TASK primitive deletes the specified task from the system and from any queues in which the task was
waiting. Deleting the task counts as a credit of one toward the object count of the containing job. it also counts as a
credit of one toward the containing job’s task count.

You cannot successfully delete an interrupt task by invoking this primitve. Any attempt to do so will result in an
ESCONTEXT exceptional condition. To delete an interrupt task, invoke the RESET$INTERRUPT primitive.

EXAMPLE
/ N
. This example illustrates how the DELETE$TASK primitive can be used. *
PR e /

$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
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 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;
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SAMPLE_PROCEDURE:

PROCEDURE;
start$address = @ TASK_CODE; /* points towfirst instruction of the new task */
data$seg = 0; /* task sets up own data segment */
stack$pointer = 0; /* automatic stack allocation */
task$flags = O; /* indicates no floating-point instructions */
/
* In order to delete a task, a task must know the name of the TOKEN for that task. In this example, the *
* needed TOKEN is known because the calling task creates the new task (labeled TASK_CODE). *
wen AR R AR AR AR R AR R AR AR AR AR RS
task$token = RQ$CREATES$TASK (priority$level$66,
start$address,
data$seg,
stack$pointer,
stack$size$512,
task$flags,
@status);
.
o Typical PL/M-86 Statements
°
/
* The calling task has created TASK_CODE which is not an interrupt task. When TASK_CODE is no *
* longer needed, it may be deleted by any task that knows its TOKEN. *
AR AR wrrnan hRRAE ARy annn P /
CALL RQ$DELETES$TASK (task$token,
@status);

.
o } Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE;

CONDITION CODES
E$OK No exceptional conditions.
E$CONTEXT The task parameter is a TOKEN for an interrupt task.
ESEXIST The task parameter is not a TOKEN for an existing object.

E$TYPE The task parameter is a TOKEN for an object which is not a task.
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DISABLE

The DISABLE primitive disables an interrupt line.

CALL RQ$DISABLE (line, except$ptr);

INPUT PARAMETER
line A WORD that specifies an interrupt line encoded as follows (bit 15 is the high-order
bit):
Bits Value
156-7 0
6-4 firstdigit of the interrupt line (0-7)
3 if one, the line is a master line and bits 6-4 specify the entire line
number
if zero, the line is on a slave interrupt controller and bits 2-0 specify
the second digit of the line
2-0 second digit of the interrupt line (0-7), if bit 3 is zero
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive. The calling task must process all exceptional conditions in-line, as ‘
control does not pass to an exception handler. |
|
DESCRIPTION

The DISABLE primitive disables the specified interrupt line. It has no effect on other lines. The line must have an inter-

rupt handler assigned to it.

The line reserved for the system clock should not be disabled. This line is specified during system configuration.
Refer to Chapter 5 for configuration information.

EXAMPLE

* This example illustrates how the DISABLE primitive can be used to disable an interrupt line. *

$INCLUDE(:F1:0SXPRM.EXT);

* /

/* Declares all primitive calls */

INTERRUPT_HANDLER: PROCEDURE EXTERNAL;

END INTERRUPT_HANDLER;
DECLARE interrupt$line$7

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

LITERALLY ‘0000 00000111 1000B’;
/* specifies master interruptline 7 */
BYTE;

POINTER;

WORD;

WORD;
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SAMPLE_PROCEDURE:

PROCEDURE;
interrupt$task$flag = 0O; /* indicates no interrupt task on line 7 */
data$segment = 0; /* indicates that interrupt handler will load its own data

segment */
interrupt$handler = INTERRUPT$PTR (@INTERRUPT_HANDLER);
/* points to first instruction of interrupt handler */
°
o Typical PL/M-86 Statements
°

/ ’ enenn
* An interrupt line must have an interrupt handler or an interrupt task assigned to it. Invoking the SET$IN- *
* TERRUPT primitive, the calling task assigns INTERRUPT_HANDLER to interruptline 7. *
AR AR AR AR RRRAR R AR R AR RRAR AR AR RN RN AR wann reann B L Y

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

.
0} Typical PL/M-86 Statements
°

/ vae
. The SETSINTERRUPT primitive enabled interrupt line 7. In order to disable line 7, the calling task in- *
* vokes the DISABLE primitive. *
[ raann ERAEERR AR R R AR AR AR ranan wex srerarRRARR R RRRRRRY )

CALL RQ$DISABLE i (interrupt$line$7,
@status); - .
°

o } Typical PL/M-86 Statements
.

END SAMPLE_PROCEDURE;

CONDITION CODES
E$OK No exceptional conditions.
ESCONTEXT The line indicated by the line parameter is already disabled.

E$PARAM The line parameter is invalid.
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DISABLESDELETION

The DISABLES$DELETION primitive makes an object immune to ordinary
deletion.

CALL RQ$DISABLESDELETION (object, except$ptr);

INPUT PARAMETER

object A WORD containing a TOKEN for the object whose deletion is to be disabled.
OUTPUT PARAMETER

except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by

this primitive.

DESCRIPTION
The DISABLES$DELETION primitive increases by one the disabling depth of an object, making it immune to deletion. If

a task attempts to delete the object while it is immune, the task sleeps until the immunity is removed. At that time, the
object is deleted and the task is awakened.

An attempt to raise an object's disabling depth above 255 causes an ESLIMIT exceptional
condition.

EXAMPLE

wnn *

/

* This example illustrates how the DISABLE$SDELETION
to ordinary deletion.

R R RN R R AR R R AR RN RN R RN R R RN RN R AR R AR AR R R R AR AR IR RN R R RS

$INCLUDE(:F1:0SXPRM.EXT);
DECLARE TOKEN
DECLARE task$token

DECLARE calling$task
DECLARE status

SAMPLE_PROCEDURE:
PROCEDURE;

°
o } Typical PL/M-86 Statements
.

-

primitive can be used to make an object immune

*

wrmrn LLALLLL Y]

/* Declares all primitive calls */

LITERALLY ‘SELECTOR’;

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

TOKEN;

LITERALLY ‘0’;

WORD;

wan ARRRRRR AR RN RN AR

In this example the calling task will be the object to become immune to ordinary deletion. The GET$-
TASKS$TOKEN is invoked by the calling task to obtain its own TOKEN.

-
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task$token = RQ$GETSTASKSTOKENS (calling$task,
@status);

.
] } Typical PL/M-86 Statements
.

/
* Using its own TOKEN, the calling task invokes the DISABLE$SDELETION primitive to increase its own *
* disabling depth by one. This makes the calling task immune to deletion. *
* /
CALL RQ$DISABLES$DELETION (task$token,
@status);

o

[ Typical PL/M-86 Statements

°

END SAMPLE_PROCEDURE;

CONDITION CODES
ESOK No exceptional conditions.

ESLIMIT The object’s disabling depth is already 255.
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ENABLE

The ENABLE primitive enables an interrupt line.

CALL RQ$ENABLE (line, except$ptr);

INPUT PARAMETER
line A WORD that specifies the an interrupt line encoded as follows (bit 15 is the high-
order bit):
Bits Value
15-7 o]
6-4 firstdigit of the interrupt line (0-7)
3 if one, the line is a master line and bits 6-4 specify the entire line
number
if zero, the line is on a slave interrupt controller and bits 2-0 specify
the second digit of the line
2-0 second digit of the interrupt line (0-7), if bit 3 is zero
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by

this primitive.

DESCRIPTION

The ENABLE primitive enables the specified interrupt line. The line must have an interrupt handler assigned to it. A
task must not enable the line associated with the system clock.

EXAMPLE

/ anmnn *

* This example illustrates how the ENABLE primitive can be used to enable an interrupt line. *

R e e A AL AL AL

$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */

INTERRUPT_HANDLER: PROCEDURE EXTERNAL;
END INTERRUPT_HANDLER;

DECLARE interrupt$line$7 LITERALLY ‘0000 00000111 1000B’;
/* specifies master interruptline 7 */

DECLARE interrupt$task$flag BYTE;

DECLARE interrupt$handier POINTER;

DECLARE data$segment WORD;

DECLARE status WORD;
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SAMPLE_PROCEDURE:

PROCEDURE;
interrupt$task$flag = 0; /* indicates no interrupt task on line 7 */
data$segment = 0; /* indicates that interrupt handler will load its own data

segment */
interrupt$handler = INTERRUPT$PTR (@INTERRUPT_HANDLER);
/* points to first instruction of interrupt handler */

o
° } Typical PL/M-86 Statements
o

VALMALALIA LA LA LA LR LA

* An interrupt line must have an interrupt handler or an interrupt task assigned to it. Invoking the SET$IN- *
* TERRUPT primitive, the calling task assigns INTERRUPT_HANDLER to interrupt line 7. *
AR AR AR AR R AR A R AR AR AR R AR AR RN AR R AR AR AR AR AR AR AR AR IR AR RN R AR ORI NR AR AR AR NS/
CALL RQ$SETSINTERRUPT (interrupt$line$7,

interrupt$task$flag,

interrupt$handler,

data$segment,

@status);

.

L] } Typical PL/M-86 Statements
°

/ » . rennne e .

The SETSINTERRUPT primitive enabled interrupt line 7. In order to illustrate the use of the ENABLE .

* primitive, interrupt_line 7 must first be disabled. The calling task invokes the DISABLE primitive to dis- *
* able interrupt line 7. .
RN PP s /
CALL RQ$DISABLE (interrupt$line$7,
@status);

.
° } Typical PL/M-86 Statements
°

/ PO canarennaren
* When an interrupt line needs to be enabled, a task must invoke the ENABLE primitive. .
warrarenn e » [YTTTTrre . /
CALL RQSENABLE (interrupt$line$7,
@status);
.
° Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE;
CONDITION CODES

E$OK No exceptional conditions.

E$SCONTEXT At least one of the following is true:
® Anon-interrupt task tried to enable a line that was already enabled.
® Thereis notan interrupt handler assigned to the specified interrupt line.
® There has been an interrupt overflow on the specified interrupt line.

E$SPARAM The line parameter is invalid.
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ENABLESDELETION

The ENABLESDELETION primitive enables the deletion of objects that have had deletion disabled.

CALL RQ$ENABLES$DELETION (object, except$ptr);

INPUT PARAMETER
object A WORD containing a TOKEN for the object whose deletion is to be enabled.
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The ENABLESDELETION primitive decreases by one the disabling depth of an object. If there is a pending deletion re-
quest against the object, and the ENABLESDELETION primitive makes the object eligible for deletion, the object is
deleted and the task which made the deletion request is awakened.

EXAMPLE

/ RERNRNRRRRRRRA® wan

* This example illustrates how the ENABLE$DELETION primitive can be used to enable the deletion of a *
" task that had been deletion disabled. *

A A A A AR AR AR AR AR R AR AR R N R AR R R AR AR

$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE TOKEN LITERALLY ‘SELECTOR’;
DECLARE task$token TOKEN;

DECLARE calling$task LITERALLY ‘0’;

DECLARE status WORD;

SAMPLE_PROCEDURE:
PROCEDURE;

[
[ } Typical PL/M-86 Statements
°

=S .o senenany .
. In this example the calling task will be the object to become immune to deletion. The GET$TASK$TO- *
* KEN is invoked by the calling task to obtain its own TOKEN. *

R ALY

task$token = RQSGET$TASKSTOKENS (calling$task,
@status);

.
[ } Typical PL/M-86 Statements
°
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/ venn
Using its own TOKEN, the calling task invokes the DISABLE$DELETION primitive to increase its own .
* disabling depth by one. This makes the calling task immune to deletion. *
enanan . PO AR AR RS Py /
CALL RQ$DISABLESDELETION (task$token,
@status);
.
L] Typical PL/M-86 Statements
°

/ N
* In order to allow itself to be deleted, the calling task invokes the ENABLE$SDELETION primitive. This *
* primitive decreases by one the disabling depth of an object. In this example, the object is the calling *
* task. *
AR R AR AR AR AR AR AR R RRIRAR RN wes P eane D Yy

CALL RQ$ENABLES$DELETION (task$token,
@status);

.
L] } Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE;

CONDITION CODES
E$OK No exceptional conditions.

ESCONTEXT The object’s deletion is not disabled.
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ENTERSINTERRUPT

ENTERSINTERRUPT is used by interrupt handlers to load a previously specified segment base address into the DS
register.

CALL RQ$SENTERSINTERRUPT (line, except$ptr);

INPUT PARAMETER
line A WORD specifying an interrupt line that is encoded as follows (bit 15 is the high-
order bit):
Bits Value
15-7 0
6-4 first digit of the interrupt line (0-7)
3 if one, the line is a master line and bits 6-4 specify the entire line
number
if zero, the line is on a slave device and bits 2-0 specify the second
digit of the interrupt line
2-0 second digit of the interrupt line (0-7), if bit 3 is zero
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive. The calling interrupt handler must process all exceptional conditions
in-line, as control does not pass to an exception handler.
DESCRIPTION

ENTERSINTERRUPT, on behalf of the calling interrupt handler, loads a base add'ress value into the DS register. The
value is what was specified when the interrupt handler was set up by an earlier call to SET$INTERRUPT.

If the handler is going to call an interrupt task, ENTER$INTERRUPT allows the handler to place data in the 8086 data
segment that will be used by the interrupt task. This provides a mechanism for the interrupt handler to pass data to the
interrupt task.

EXAMPLE
/ nann
* This example illustrates how the ENTERSINTERRUPT primitive can be used to load a segment base ad- *
* dress into the data segment register. *
AR AR R AR R AR AR AR R AR AR AR R AR AR R AR AR R AR AR R AR AR AR AR RN e sy
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE the$first$word WORD;
DECLARE interrupt$line$7 LITERALLY ‘0000 0000 0111 1000B’;
/* specifies master interrupt line 7 */
DECLARE interrupt$task$fiag BYTE;
DECLARE intrpt$handir$addrs POINTER;
DECLARE data$segment WORD;
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DECLARE status WORD;

DECLARE interrupt$status WORD;

DECLARE ds$pointer POINTER;

DECLARE PTR$OVERLAY ) LITERALLY ‘STRUCTURE (offset WORD,  base
WORDY)’;
/* establishes a structure for overlays */

DECLARE ds$pointer$ovly PTR$OVERLAY AT (@ds$pointer);

/* 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
.

/ aanw

» The calling interrupt handier invokes the ENTERSINTERRUPT primitive which loads a base address *
* value (defined by ds$pointer$ovly.base) into the data segment register. *
e /
CALL RQ$ENTERSINTERRUPT (interrupt$line$7,
@interrupt$status);
CALL INLINE_ERROR_PROCESS (interrupt$status);
.
o Typical PL/M-86 Statements
°

/
* Interrupt handlers that do not invoke interrupt tasks need to invoke the EXIT$INTERRUPT primitive to *
* send an end-of-interrupt signal to the hardware. *
* * * /
CALL RQSEXIT$SINTERRUPT (interrupt$line$7,
@interrupt$status);
CALL INLINE_ERROR_PROCESS (interrupt$status);

END INTERRUPT_HANDLER;
INLINE_ERROR_PROCESS: PROCEDURE (interrupt$status);
IF interrupt$status <> E$OK 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 han-
dler’s data segment */

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

data segment */
intrpt$handir$addrs = INTERRUPTS$PTR (@INTERRUPT_HANDLER);

/* points to the first instruction of the interrubt handler

*/
interrupt$task$flag = 0; /* indicates no interrupt task on line 7 */
.
[ Typical PL/M-86 Statements
°

(
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- By first invoking the SET$INTERRUPT primitive, the calling task sets up an interrupt line.

raw rrerrREREy /

CALL RQ$SETS$INTERRUPT (interrupt$line$7,
interrupt$task$flag,
interrupt$handier,
data$segment,
@status);

.
° } Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE;

NOTE

Because the OSP initializes the Interrupt Vector Table, you should use the NOINTVECTOR con-
trol when you compile your interrupt handlers.
CONDITION CODES
E$OK No exceptional conditions.

E$CONTEXT No data segment base address had previously been specified in the call to
SETS$INTERRUPT.

E$PARAM The line parameter is invalid.
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EXITSINTERRUPT

The EXIT$SINTERRUPT primitive is used by interrupt handlers when they don’t invoke interrupt tasks. This primitive
sends an end-of-interrupt signal to the hardware.

CALL RQS$EXITSINTERRUPT (line, except$ptr);

INPUT PARAMETER
line A WORD specifying an interrupt line that is encoded as follows (bit 15 is the high-
order bit):
Bits Value
15-7 (o]
6-4 first digit of the interrupt line (0-7)
3 if one, the line is a master line and bits 6-4 specify the entire line
number
if zero, the line is on a slave device and bits 2-0 specify the second
digit of the interrupt line
2-0 second digit of the interrupt line (0-7), if bit 3 is zero
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive. The calling interrupt handler must process all exceptional conditions
in-line, as control does not pass to an exception handler.
DESCRIPTION

The EXITSINTERRUPT primitive sends an end-of-interrupt signal to the hardware. This sets the stage for re-enabling
interrupts. The re-enabling actually occurs when control passes from the interrupt handler to an application task.

EXAMPLE
/
* This example illustrates how the EXITSINTERRUPT primitive can be used to send an end-of-interrupt *
* signal to the hardware. *
. N . By
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE interrupt$line$7 LITERALLY ‘000000000111 1000B’;
/* specifies master interruptline 7 */
DECLARE interrupt$task$flag BYTE;
DECLARE interrupt$handler POINTER;
DECLARE data$segment WORD;
DECLARE status WORD;
DECLARE interrupt$status WORD;

INTERRUPT_HANDLER: PROCEDURE INTERRUPT 59 PUBLIC;
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.
° } Typical PL/M-86 Statements
.

/
. Interrupt handlers that do not invoke interrupt tasks need to invoke the EXITSINTERRUPT primitive to .
* send an end-of-interrupt signal to the hardware. .
/
CALL RQ$SEXITSINTERRUPT (interrupt$line$7,
@interrupt$status);
IF interrupt$status <> ESOK THEN
' [ ]
[ In-line Error Processing PL/M-86 Statements
°
END;
END INLINE_ERROR_PROCESS;
SAMPLE_PROCEDURE:
PROCEDURE;
interrupt$task$flag = 0; /* indicates no intrpt task on line 7 */
data$segment = 0; /* indicates that the interrupt handler will load its own

data segment */

interrupt$handlier = INTERRUPT$PTR (@INTERRUPT_HANDLER);
/* points to the first instruction of the interrupt handler
*/

.
[ } Typical PL/M-86 Statements
°

* By first invoking the SET$SINTERRUPT primitive, the calling task sets up an interrupt line. *

warnn

CALL RQ$SETSINTERRUPT (interrupt$line$7,
interrupt$task$flag,

interrupt$handier,

data$segment,

@status);

°
o } Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE;

NOTE

Because the OSP initializes the Interrupt Vector Table, you should use the NOINTVECTOR con-
trol when you compile your interrupt handlers.
CONDITION CODES
E$OK No exceptional conditions.
ESCONTEXT The SETS$INTERRUPT primitive has not been invoked for the specified line.

E$SPARAM The line parameter is invalid.
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GETSEXCEPTIONSHANDLER

The GET$SEXCEPTIONSHANDLER primitive returns information about the calling task’s exception handler.

CALL RQ$GETSEXCEPTIONS$SHANDLER (exception$info$ptr, except$ptr);

OUTPUT PARAMETERS
exception$info$ptr A POINTER to a structure of the following form:
STRUCTURE (
EXCEPTION$HANDLERS$OFFSET WORD,
EXCEPTION$SHANDLER$BASE WORD,
EXCEPTION$MODE BYTE);
Where, after the call,
® exception$handler$offset contains the offset of the first instruction of the excep-
tion handler.
® exception$handler$base contains a base for the segment containing the first in-
struction of the exception handler.
® exception$mode contains an encoded indication of the calling task’s current ex-
ception mode. The value is interpreted as follows:
When to Pass Control
Value to Exception Handler
o] Never :
1. On programmer errors only
2 On environmental conditions only
3 On all exceptional conditons
except$ptr A POINTER to a WORD to which the OSP will return the condmon code generated by
this primitive.
DESCRIPTION

The GET$SEXCEPTIONSHANDLER primitive returns both the address of the calling task’s exception handler and the
current value of the task’s exception mode.

EXAMPLE
/
" This example illustrates how the GETSEXCEPTION$SHANDLER primitive can be used to return informa- , *
» tion about the calllng task’ 'S exception handler. } *
PR [T /
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE x$handler STRUCTURE (x$handler$offset WORD,
x$handler$base WORD,
x$mode BYTE);
DECLARE status WORD; :
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SAMPLE_PROCEDURE:
PROCEDURE;

.
° } Typical PL/M-86 Statements
.

- The address of the calling task’s exception handler and the value of the task’s exception mode (which
* specifies when to pass control to the exception handler) are both returned when the calling task invokes
* the GETSEXCEPTION$SHANDLER primitive.

RrRRERRR RN o ERRRERRNRRRRRN

CALL RQ$GETS$EXCEPTIONSHANDLER (@x$handler,
@status);

.
(] } Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE;

CONDITION CODES

E$OK No exceptional conditions.
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GETSLEVEL

The GETSLEVEL primitive returns the number of the highest priority interrupt line being serviced.

line = RQSGETSLEVEL (except$ptr);

OUTPUT PARAMETERS
line A WORD whose value is interpreted as follows (bit 15 is the high-order bit):
Bits Value
15-8 ignore
7 if zero, some line is being serviced and bits 6-0 are significant
ifone, noline is being servicedand bits 6-0 are not significant
6-4 firstdigit of the interrupt line (0-7)
3 if one, the line is a master line and bits 6-4 specify the entire line
number
if zero, the line is on a slave device and bits 2-0 specify the second
digit
2-0 second digit of the interrupt line (0-7), if bit 3 is zero
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive. The calling task must process all exceptional conditions in-line, as
control does not pass to an exception handler.
DESCRIPTION

The GET$LEVEL primitive returns to the calling task the highest priority (numerically lowest) line which an interrupt
handler has started servicing but has not yet finished. To interpret the returned line number with more ease, strip
away unwanted one bits by logically ANDing the returned value with OOFFH.

EXAMPLE
/
» This example illustrates how the GET$LEVEL primitive can be used. *
rrrr R AR . rnannnn /
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calis */
DECLARE interrupt$line WORD;
DECLARE status WORD;

SAMPLE_PROCEDURE:
PROCEDURE;

.
° } Typical PL/M-86 Statements
°
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/ anan

. The GET$LEVEL primitive returns to the calling task the number of the highest interrupt line being *
» serviced. .

R A A R R R AR R AR R AR AR AR AR AR AR AR AR AR RN R R RN

interrupt$line = RQSGETS$LEVEL (@status);
°

o } Typical PL/M-86 Statements
.

END SAMPLE_PROCEDURE;

CONDITION CODES

E$OK No exceptional conditions.
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GET$STASKSTOKENS

The GETSTASK$TOKENS primitive returns the TOKEN requested by the calling task.

token = RQ$GET$TASKSTOKENS (selection, except$ptr);

INPUT PARAMETER
selection A BYTE that tells the OSP Processor what information is desired. Encoded as follows:
Value Object for which a Token is Requested
(] The calling task.
1 The calling task’s job.
2 The parameter object of the calling task’s job.
3 The root job.
OUTPUT PARAMETERS
token A WORD to which the OSP LNi" return the requested TOKEN.
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The GET$TASK$TOKENS primitive returns a TOKEN for either the calling task, the calling task’s job, the parameter
object of the calling task’s job, or the root job, depending on the encoded request.

EXAMPLE

* This example illustrates how the GETSTASKSTOKENS primitive can be used to return the TOKEN *

* requested by the calling task. »
rraaran /
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
) DECLARE TOKEN LITERALLY ‘SELECTOR’;

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

DECLARE task$token TOKEN;
DECLARE calling$task LITERALLY ‘0";
DECLARE status WORD;

SAMPLE_PROCEDURE:
PROCEDURE;

°
° } Typical PL/M-86 Statements
°
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/Q'Qn't RRRRRRRRARRARN RN
* By setting the selection parameter to zero, the GET$TASK$TOKENS primitive will return a TOKEN for *
. the calling task. *
R AN RA R AR RN AR RN AR AR ean T Y

task$token = RQ$SGETSTASKSTOKENS (calling$task,
@status);
[}
° Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE;

CONDITION CODES
E$SOK No exceptional conditions.
E$PARAM The selection parameter is greater than 3.
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GETSTYPE

The GET$TYPE primitive returns the encoded type of an object.

type$code = RQSGETS$TYPE (object, except$ptr);

INPUT PARAMETER
object A WORD containing the TOKEN for an object.
OUTPUT PARAMETERS
type$code A WORD to which the OSP will return the encoded type of the specified object. The
types for OSP objects are encoded as follows:
Value Type
1 job
2 task
3 mailbox
4 not used by the OSP
5 region
6 segment
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The GET$TYPE primitive returns the type code for an object.

EXAMPLE
/
* This example illustrates how the GET$STYPE primitive can be used to return the encoded type of an .
* object. *
PYTRN wex /
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive caTIs */
DECLARE TOKEN LITERALLY ‘SELECTOR’;
DECLARE type$code WORD;
DECLARE mbx$token TOKEN;
DECLARE calling$tasks$job LITERALLY ‘0;
DECLARE wait$forever LITERALLY ‘OFFFFH’;
DECLARE object$token TOKEN;
DECLARE response TOKEN;
DECLARE status WORD;

SAMPLE_PROCEDURE:
PROCEDURE;

.
L] } Typical PL/M-86 Statements
[ ]
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/
* In order to invoke the GET$TYPE primitive, the calling task must have the TOKEN for an object. In this .
* example, the calling task invokes the LOOKUP$OBJECT primitive and then the RECEIVESMESSAGE .
. primitive to receive the TOKEN for an object of unknown type (object$token). *
s wxnn e o wane s /
mbx$token = RQ$LOOKUPS$SOBJECT (calling$tasks$job,
@(3,'MBX’),
wait$forever,
@status);
o
o Typical PL/M-86 Statements
°
Jrene
* The RECEIVE$SMESSAGE primitive returns object$token to the calling task after the calling task in- *
* voked LOOKUP$OBJECT to receive the TOKEN for the mailbox named ‘MBX’. ‘MBX’ had been prede- -
* signated as the mailbox another task would use to send an object. .
aaann (RSN . /
object$token = RQSRECEIVESMESSAGE (mbx$token,
wait$forever,
@response,
@status);
°
o Typical PL/M-86 Statements
o
/
* Using the type code returned by the GET$TYPE primitive, the calling task can determine if the object is *
* ajob, a task, a mailbox, a region, or a segment. *
% EEIIITI TS ET Y / i
type$code = RQ$SGETSTYPE (object$token,
@status);

END SAMPLE_PROCEDURE;

CONDITION CODES

E$OK No exceptional conditions. |
ESEXIST The object parameter is not a TOKEN for an existing ‘
object.
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LOOKUP$OBJECT

The LOOKUP$OBJECT primitive returns a TOKEN for a cataloged object.

object = RQ$LOOKUPS$OBJECT (job, name, time$limit, except$ptr);

INPUT PARAMETERS

job

name

time$limit

OUTPUT PARAMETERS
object

except$ptr

DESCRIPTION

A WORD indicating the object directory to be searched.

® If not zero, the WORD contains a TOKEN for the job whose object directory is to
be searched.

® |f zero, the object directory to be searched is that of the calling task'’s job.

A POINTER to a STRING containing the name under which the object is cataloged.
During the lookup operation, upper and lower case letters are treated as being
different.

A WORD indicating the task’s willingness to wait.

® If zero, the WORD indicates that the calling task is not willing to wait.

® |f OFFFFH, the WORD indicates that the task will wait as long as is necessary.

® |f between O and OFFFFH, the WORD indicates the number of clock intervals that

the task is willing to wait. The length of a clock interval is a configuration option.
Refer to Chapter 5 for further information.

A WORD containing the requested TOKEN.

A POINTER to a WORD to which the OSP will return the condition code for this
primitive. )

The LOOKUP$OBJECT primitive returns the TOKEN for the specified object after searching for its name in the speci-
fied object directory. Because it is possible that the object is not cataloged at the time of the call, the calling task has
the option of waiting, either indefinitely or for a specific period of time, for another task to catalog the object.

EXAMPLE
/ ane
. This example illustrates how the LOOKUP$OBJECT primitive can be used to return a TOKEN for a cata- .
* loged object. .
raan . veaen)
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE TOKEN LITERALLY ‘SELECTOR’;
DECLARE mbx$token TOKEN;
DECLARE calling$tasks$job LITERALLY ‘0’;
DECLARE wait$forever LITERALLY ‘OFFFFH’;

DECLARE status

WORD;
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SAMPLE_PROCEDURE:
PROCEDURE;

°
[ } Typical PL/M-86 Statements
[ ]

Juanann
* In this example, the calling task invokes LOOKUP$OBJECT in order to search the object directory of *
* the calling task’s job for an object with the name ‘MBX’. -
R AR AR RN R AR AR AR AR R R AR RO RN Y

mbx$token = RQ$LOOKUP$OBJECT (calling$tasks$job,
@(3,'MBX’),
wait$forever,
@status);

.
. } Typical PL/M-86 Statements
.

END SAMPLE_PROCEDURE;

CONDITION CODES
E$OK No exceptional conditions.

ESCONTEXT The specified job has an object directory of size 0.

ESEXIST The name was found, but the cataloged object has a null (zero) TOKEN.

ESLIMIT The specified object directory is full and the object being looked-up has not yet been
cataloged.

E$SPARAM The first BYTE of the STRING pointed to by the name parameter contains a zero or a value

greater than 12.
ESTIME One of the following is true:

® The calling task indicated its willingness to wait a certain amount of time, then waited
without satisfaction.

® The task was not willing to wait, and the entry indicated by the name parameter is not in
the specified object directory.
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RECEIVESCONTROL

The RECEIVE$SCONTROL primitive allows the calling task to gain access to data protected by a region.

i CALL RQ$RECEIVE$CONTROL (region, except$ptr);

INPUT PARAMETER
region A WORD containing a TOKEN for the region protecting the data to which the calling
task wants access.
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The RECEIVE$SCONTROL primitive requests access to data protected by a region. If no task currently has access,
entry is immediate. If another task currently has access, the calling task is placed in the region’s task queue and goes
to sleep. The task remains asleep until it gains access to the data.

If the region has a priority-based task queue, the OSP boosts the priority of the task currently having access, if
necessary, to match that of the task at the head of the queue. See Chapter 2 for a discussion of how regions affect task

priority.
EXAMPLE
/
* This example illustrates how the RECEIVE$SCONTROL primitive can be used to gain access to data pro- *
* tected by aregion. *
hnnanann hnnannn annan . /
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE TOKEN LITERALLY ‘SELECTOR’;
DECLARE region$token TOKEN;
DECLARE priority$queue LITERALLY ‘1’; /* tasks wait in priority order */
DECLARE status WORD;

SAMPLE_PROCEDURE:
PROCEDURE;

[ ]
L] } Typical PL/M-86 Statements
°

/ we
. In order to access the data within a region, a task must know the name of the TOKEN for that region. In .
* this example, the needed TOKEN is known because the calling task creates the region. *
AR AR R AR AR AR RN RAD AR RS . wonn renunn T T INY.

region$token = RQ$CREATESREGION (priority$queue,

@status);
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.
o } Typical PL/M-86 Statements
.

/ . enane N narnan T I T Tr T s
* When access to the data protected by a region is needed, the calling task may invoke the RECEIVES$- .
* CONTROL primitive. .
D T §
CALL RQ$SRECEIVE$CONTROL (region$token, @status); ;
o

(] } Typical PL/M-86 Statements
o

END SAMPLE_PROCEDURE;

CONDITION CODES
E$OK No exceptional conditions.
ESCONTEXT The region parameter refers to a region already accessed by the calling task.
ESEXIST The region parameter does not contain a TOKEN for an existing object.

ESTYPE The region parameter is a TOKEN for an object that is not a region.
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RECEIVESMESSAGE

The RECEIVESMESSAGE primitive queues the calling task at a mailbox, where it can wait for an object TOKEN to be
returned.

object = RQ$RECEIVE$MESSAGE (mailbox, time$limit, response$ptr, except$ptr);

INPUT PARAMETERS
mailbox A WORD containing a TOKEN for the mailbox at which‘the calling task expects to re-
ceive an object TOKEN.
time$limit A WORD which,
® if zero, indicates that the calling task is not willing to wait.
® if OFFFFH, indicates that the task will wait as long as is necessary.
o if between 0 and OFFFFH, indicates the number of clock intervals that the task is
willing to wait. The length of a clock interval is configurable. Refer to Chapter 5
for further information.
OUTPUT PARAMETERS
object A WORD containing the TOKEN for the object being received.
response$ptr A POINTER to a WORD to which the OSP returns a value. The returned word,

® if not zero, contains a TOKEN for the mailbox to which the receiving task is to
send a response.

® if zero, indicates that no response is expected by the sending task.

The response$ptr points to a location for the sending task to use. If you specify a constant value
for response$ptr, be careful to ensure that the value does not conflict with system requirements.

except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.

DESCRIPTION

The RECEIVESMESSAGE primitive causes the calling task either to get the TOKEN for an object or to wait for the
TOKEN in the task queue of the specified mailbox. If the object queue at the mailbox is not empty, then the calling task
immediately gets the TOKEN at the head of the queue and remains ready. Otherwise, the calling task goes into the
task queue of the mailbox and goes to sleep, unless the task is not willing to wait. In the latter case, or if the task’s wait-
ing period elapses without a TOKEN arriving, the task is awakened with an E$TIME exceptional condition.

It is possible that the TOKEN returned by RECEIVESMESSAGE is a TOKEN for an object that has already been
deleted. To verify that the TOKEN is valid, the receiving task can invoke the GET$TYPE primitive. However, you can
avoid receiving an invalid TOKEN by adhering to proper programming practices.

One such practice is for the sending task to request a response from the receiving task and not delete the object until
it gets a response. When the receiving task finishes with the object, it sends a response, the nature of which must be
determined by the writers of the two tasks, to the response mailbox. When the sending task gets this response, it can
then delete the original object if it so desires.
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EXAMPLE 1
/ EharearRaRARR RS
* This example illustrates how the RECEIVESMESSAGE primitive can be used to receive a message *
* segment. . ;

R e e L L L LA ALy

$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE TOKEN LITERALLY ‘SELECTOR’;
DECLARE mbx$token TOKEN;
DECLARE calling$tasks$job LITERALLY ‘0’; |
DECLARE wait$forever LITERALLY ‘OFFFFH’; '
DECLARE seg$token WORD;
DECLARE response WORD;
DECLARE status WORD;
SAMPLE_PROCEDURE:
PROCEDURE;
.
L] Typical PL/M-86 Statements
°

VARLALLALA LA DAL R L A E DR T T T ) - » -

" In this example the calling task looks up the TOKEN for the mailbox prior to invoking the RECEIVE$- *
* MESSAGE primitive. *

e PN Yy,
mbx$token = RQ$LOOKUPS$SOBJECT (calling$tasks$job, |
@(3,'MBX), |
wait$forever, |3
@status); |

°
[ ] } Typical PL/M-86 Statements
°

/ " aRARREE . RN |
* Knowing the TOKEN for the mailbox, the calling task can wait for a message from this mailbox by invok- * !
* ing the RECEIVE$SMESSAGE primitive. *

AR AR aan B
seg$token = RQSRECEIVESMESSAGE (mbx$token, .
wait$forever, !
@response, |
@status); |
. !
!

[ } Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE; |

CONDITION CODES
E$OK No exceptional conditions.
ESEXIST The mailbox was deleted while the task was waiting.
ES$TIME One of the following is true:

® The calling task was not willing to wait and there was not a TOKEN available.

® The task waited in the task queue, and its designated waiting period elapsed before the
task got the desired TOKEN.
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RESETSINTERRUPT

The RESET$INTERRUPT primitive cancels the assignment of an interrupt handler to an interrupt line.

CALL RQ$SRESETS$INTERRUPT (line, except$ptr);

INPUT PARAMETER
line A WORD specifying an interrupt line that is encoded as follows (bit 15 is the high-
order bit):
Bits Value
15-7 0
6-4 first digit of the interrupt line (0-7)
3 if one, the line is a master line and bits 6-4 specify the entire line
number
if zero, the line is on a slave device and bits 2-0 specify the second
digit of the interrupt line
2-0 second digit of the interrupt line (0-7), if bit 3 is zero
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The RESETS$INTERRUPT primitive cancels the assignment of the current interrupt handler to the specified interrupt
line. If an interrupt task had also been assigned to the line, the interrupt task is deleted. RESET$INTERRUPT also dis-
ables the line. ’

The line reserved for the system clock should not be reset and is a configuration option. Refer to the Chapter 5 for fur-
ther information.

EXAMPLE
/ N
* This example illustrates how the RESETSINTERRUPT primitive can be used to cancel the assignment *
* of an interrupt handler to an interrupt line. *
. w-n PO Ry
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE TOKEN LITERALLY ‘SELECTOR’;
DECLARE task$token TOKEN;
DECLARE priority$level $66 LITERALLY ‘66’;
DECLARE start$address POINTER;
DECLARE data$segment WORD;
DECLARE stack$pointer POINTER;
DECLARE stack$size$512 LITERALLY ‘5612’; /* new task’s stack size is 512 bytes

by .
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DECLARE task$flags
DECLARE interrupt$line$7

DECLARE interrupt$task$flag
DECLARE intrpt$handir$addrs
DECLARE interrupt$status
DECLARE status

INTERRUPT_TASK: PROCEDURE PUBLIC;

interrupt$task$flag = 001H;
data$segment = O;

WORD;

LITERALLY ‘0000 00000111 1000B’;
/* specifies master interruptline 7 */
BYTE;

POINTER;

WORD;

WORD;

/* indicates that calling task is to be interrupt task */
/* use own data segment */

intrpt$handir$addrs = INTERRUPT$PTR (@INTERRUPT_HANDLER);

/* points to the first instruction of the interrupt handler

. The first primitive in this example, SETSINTERRUPT, makes the calling task (INTERRUPT_TASK) the *

. interrupt task for the interrupt line.

-

CALL RQS$SETSINTERRUPT

LA L e LR LY

(interrupt$line$7,
interrupt$task$flag,
intrpt$handir$addrs,
data$segment,
@interrupt$status);

* The second primitive, WAITSINTERRUPT, is used by the interrupt task to signal its readiness to service .

. an interrupt.

*

EETTIITYY

CALL RQSWAITSINTERRUPT

.
o } Typical PL/M-86 Statements
°

wnn EETTTT T T ARALALALLY

(interrupt$line$7;
@interrupt$status);

/
. When the interrupt task invokes the RESET$INTERRUPT primitive, the assignment of the current inter- *
* rupt handler to interrupt line 7 is canceled and, because an interrupt task has also been assigned to the *
. line, the interrupt task is deleted. *

ARRRRRRRRRNRAR

CALL RQ$RESETSINTERRUPT
END INTERRUPT_TASK;

SAMPLE_PROCEDURE:
PROCEDURE;

start$address = @INTERRUPT_TASK;
stack$pointer = 0O;
task$flags = 0O;
data$segment = 0;

)

° } Typical PL/M-86 Statements
°

ARRRARNRRS Py '
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(interrupt$line$7,
@interrupt$status);

/* 1stinstruction of interrupt task */

/* automatic stack allocation */

/* indicates no floating-point instructions */
/* use own data segment */
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* In this example the SAMPLE_PR'OCEDURE is needed to create the task labeled INTERRUPT_TASK.

task$token = RQ$CREATESTASK

°
° } Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE;

CONDITION CODES

E$OK No exceptional conditions.

ESCONTEXT There is not an interrupt handler assigned to the specified interrupt line.

E$PARAM The line parameter is invalid.

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

8-78
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RESUMESTASK

The RESUMES$TASK primitive decreases by one the suspension depth of a task.

CALL RQ$SRESUMESTASK (task, except$ptr);

INPUT PARAMETER
task A WORD containing a TOKEN for the task whose suspension depth is to be
decremented.
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The RESUMESTASK primitive decreases by one the suspension depth of the specified non-interrupt task. The task
should be in either the suspended or asleep-suspended state, so its suspension depth should be at least one. If the
suspension depth is still positive after being decremented, the state of the task is not changed. If the depth becomes
zero, and the task is in the suspended state, then it is placed in the ready state. If the depth becomes zero, and the
task is in the asleep-suspended state, then it is placed in the asleep state.

EXAMPLE

I

This example illustrates how the RESUMES$TASK primitive can be used to decrease by one the suspen- *

sion depth of a task.

LTS RARRE AR R AR RN RS

$INCLUDE(:F1:0SXPRM.EXT);

TASK_CODE: PROCEDURE EXTERNAL;

END TASK_CODE;

*

Ty AR AR AR AR AR AR AR AN

/* Declares all primitive calls */

DECLARE TOKEN LITERALLY ‘SELECTOR’;

DECLARE task$token TOKEN;

DECLARE priority$level$200 LITERALLY ‘200";

DECLARE start$address POINTER;

DECLARE data$seg WORD;

DECLARE stack$pointer POINTER;

DECLARE stack$size$512 LITERALLY ‘5612’; /* new task’s stack size is 512 bytes
*/

DECLARE task$flags WORD;

DECLARE status WORD;

SAMPLE_PROCEDURE:

PROCEDURE;

start$address = @ TASK_CODE;
data$seg = 0;

stack$pointer = 0;

task$flags = 0;

/* first instruction of the new task */

/* task sets up own data seg */

/* automatic stack allocation */

/* indicates no floating-point instructions */
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.
. } Typical PL/M-86 Statements
°

/
* In this example the calling task creates a non-interrupt task and suspends that task before invoking the .
* RESUMES$TASK primitive. .
/
task$token = RQ$CREATES$TASK (priority$level$200,
start$address
data$seg
stack$pointer,
stack$size$512,
task$flags,
@status);
°
o Typical PL/M-86 Statements
°
/
* After creating the task, the calling task invokes SUSPENDS$TASK. This primitive increases by one the *
* suspension depth of the new task (TASK_CODE). .
. b
CALL RQ$SUSPENDS$TASK (task$token,
@status);
°
o Typical PL/M-86 Statements
.
/
* Using the TOKEN for the suspended the task (TASK_CODE), the calling task invokes RESUMES$TASK »
* to decrease by the one the suspension depth of TASK_CODE. .
erseeanrsrnanen /
CALL RQ$RESUMES$TASK (task$token,
@status);
END SAMPLE_PROCEDURE;
CONDITION CODES
E$OK No exceptional conditions.
ESSTATE The task indicated by the task parameter was not suspended when the call was made.
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SENDSCONTROL

The SEND$CONTROL primitive allows a task to surrender access to data protected by a region.

CALL RQ$SEND$SCONTROL (except$ptr);

OUTPUT PARAMETER

exceptdptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.

DESCRIPTION

When a task finishes using data protected by a region, the task invokes the SEND$CONTROL primitive to surrender
access. If the task is using more than one set of data, each of which is protected by a region, the SEND$SCONTROL
primitive surrenders the most recently obtained access. When access is surrendered, the OSP Processor allows the
next task in line to gain access.

If a task invoking SEND$CONTROL has had its priority boosted while it had access through a region, its priority is re-
stored when it relinquishes the access.

EXAMPLE
/ * ¥ kAR
* This example illustrates how the SEND$CONTROL primitive can be used to surrender access to data *
* protected by a region. *
. s rarann . /
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE TOKEN LITERALLY ‘SELECTOR’;
DECLARE region$token WORD;
DECLARE priority$queue LITERALLY ‘1’; /* tasks wait in priority order */
DECLARE status WORD;

[ ]
o } Typical PL/M-86 Statements
°

SAMPLE_PROCEDURE: |

PROCEDURE;
J*
* In order to access the data within a region, a task must know the TOKEN for that region. In this example, *
* the needed TOKEN is known because the calling task creates the region. *
[ rean PP I.
region$token = RQSCREATESREGION (priority$queue,
@status);
°

° } Typical PL/M-86 Statements
o
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/ wonr
. When access to the data protected by a region is needed, the calling task may invoke the RECEIVE$- .
* CONTROL primitive. *

. won Ty
CALL RQ$RECEIVE$CONTROL (region$token,
@status);
°
L] Typical PL/M-86 Statements
°

/

. When a task finishes using data protected by a region, the task invokes the SEND$CONTROL primitive *

* to surrender access. *

RRRNRR R RN RN L2 22 ] R RR AARRRER R AR R, R® /
CALL RQ$SEND$CONTROL (@status);

.
o } Typical PL/M-86 Statements
.

END SAMPLE_PROCEDURE;

CONDITION CODES
E$OK No exceptional conditions.

ESCONTEXT A task invoking the SEND$CONTROL primitive did not have access to data protected by any
region.
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SENDSMESSAGE %

The SEND$MESSAGE primitive sends an object TOKEN to a mailbox.

CALL RQ$SENDS$SMESSAGE (mailbox, object, response, except$ptr);

INPUT PARAMETERS
mailbox A WORD containing a TOKEN for the mailbox to which an object TOKEN is to be sent.
object A WORD containing an object TOKEN that is to be sent.
response A WORD that,

® if not zero, contains a TOKEN for the desired response mailbox.
- ® if zero, indicates that no response is requested.

OUTPUT PARAMETER

except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by

this primitive.

DESCRIPTION

The SEND$SMESSAGE primitive sends the specified object TOKEN to the specified mailbox. If there are tasks in the

task queue at that mailbox, the task at the head of the queue is awakened and is given the TOKEN. Otherwise, the :
object TOKEN is placed at the tail of the object queue of the mailbox. The sending task has the option of specifying a ﬁ
mailbox at which it will wait for a response from the task that receives the object. The nature of the response must be !
agreed upon by the writers of the two tasks. X

EXAMPLE
/ - |
. This example illustrates how the SEND$MESSAGE primitive can be used to send a segment TOKEN to *
* a mailbox. .
/
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE TOKEN LITERALLY ‘SELECTOR’;
DECLARE seg$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 = 0; /* indicates objects to be cataloged into the object
directory of the calling task’s job */
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°
° } 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. ' L
wRAR /
seg$token = RQSCREATESSEGMENT (size,
@status);
mbx$token = RQSCREATE$SMAILBOX (mbx$flags,
@status);
/
* It is not mandatory for the calling task to catalog the mailbox TOKEN in order to send a message. It is b
* necessary, however, to catalog the mailbox TOKEN if another task is to receive the message. *
P [EYTOT N /
CALL RQ$CATALOGSOBJECT (job,
mbx$token,
@(3, ‘MBX’),
@status);
°
[ Typical PL/M-86 Statements
.
/ . Py
- The calling task invokes the SENDSMESSAGE primitive to send the TOKEN for the segment to the .
. specified mailbox. : i
e /
CALL RQ$SEND$SMESSAGE (mbx$token,
seg$token,
no$response,
@status);
.
o Typical PL/M-86 Statements
°
END SAMPLE_PROCEDURE;
CONDITION CODES
E$OK No exceptional conditions.
ESMEM The high performance queue is full and there is not sufficient memory in the job containing
the mailbox for the OSP Processor to do the housekeeping that supports a send message
operation.
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SETSEXCEPTIONSHANDLER

The SETSEXCEPTION$SHANDLER primitive assigns an exception handiler to the calling task.

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

INPUT PARAMETER
exception$info$ptr A POINTER to a structure of the following form:
STRUCTURE(
EXCEPTION$SHANDLERS$OFFSET WORD,
EXCEPTIONSHANDLER$BASE WORD,
EXCEPTION$SMODE BYTE);
Where:
® exception$handler$offset contains the offset of the first instruction of the excep-
tion handler.
® exception$handler$base contains the base of the 8086 segment containing the
first instruction of the exception handler.
® exception$mode specifies the calling task’s exception mode. The value is encod-
ed as follows:
When to Pass Control
Value To Exception Handler
(o] Never
1 On programmer errors only
2 On environmental conditions only
3 On all exceptional conditions
If exception$handler$offset and exception$handler$base both contain zeros, the ex-
ception handler of the calling task’s parent job is assigned.
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION |

The SET$SEXCEPTIONSHANDLER primitive enables a task to set its exception handler and exception mode attributes.

EXAMPLE

/
* This example illustrates how the SETSEXCEPTION$SHANDLER primitive can be used to assign an ex- *
. ception handler to the calling task. *

ERRAE RN aw /
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$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */

EXCEPTION_HANDLER: PROCEDURE EXTERNAL;
END EXCEPTION_HANDLER;

DECLARE X$HANDLER$STRUCTURE 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 ex-
ception handler is defined */

DECLARE all$exceptions LITERALLY ‘3;
/* control is passed to the exception handler on all ex-
ceptional conditions */

DECLARE PTR$OVERLAY LITERALLY ‘STRUCTURE offset WORD,
base WORD)’;
/* establishes a structure for overlays */
DECLARE seg$pointer POINTER;
DECLARE seg$pointer$ovly PTR$OVERLAY AT (@seg$pointer);

/* using the overlay structure, the first instruction of
the exception handler is identified */
DECLARE status WORD;

SAMPLE_PROCEDURE:
PROCEDURE;

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$handler.base = seg$pointer$ovly.base;
/* base address of the exception handler 8086 segment
containing the first instruction of the exception handler
*/
new$x$handier.mode = all$exceptions;
/* pass control on all conditions */

[ ]
o } 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$EX- *
* CEPTION$HANDLER primitive. *
eranrrnaarnn PO ey
CALL RQ$GETSEXCEPTIONSHANDLER (@x$handler,
@status);
°
L] Typical PL/M-86 Statements
°
/
* The calling task may invoke the SETSEXCEPTIONSHANDLER primitive to first set a new exception han- *
* dler and then to later reset the old old exception handler. *

nan ERRARN * wany
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CALL RQ$SETSEXCEPTION$SHANDLER (@new$x$handler, ;
@status); ;
.
° Typical PL/M-86 Statements
.

IAd . .
* No longer needing the new exception handler, the calling task uses the address and mode of the old ex- *
* ception handler to return exception handling to its original exception handler. *
PO [y
CALL RQ$SETSEXCEPTIONSHANDLER (@x$handler,
@status);
°
L] Typical PL/M-86 Statements
[ ]

END SAMPLE_PROCEDURE;

CONDITION CODES
E$OK No exceptional conditions.

ESPARAM The exception$mode parameter is greater than 3.
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SETSINTERRUPT

The SETSINTERRUPT primitive assigns an interrupt handler to an interrupt line and, optionally, makes the calling task

the interrupt task for the line.

CALL RQ$SETSINTERRUPT (line, interrupt$task$flag, interrupt$handler, interrupt$handier$ds,

except$ptr);

INPUT PARAMETERS

line

interrupt$task
$flag

interrupt$handler

interrupt$handler$ds

A WORD containing an interrupt line that is encoded as follows (bit 15 is the high-

order bit):
Bits Value
156-7 0

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

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

if zero, the line is on a slave interrupt controller and bits 2-0 specify
the second digit of the interrupt line

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

A BYTE which,

if zero, indicates that no interrupt task is to be associated with the specified inter-
rupt line and that the new interrupt handler will not invoke the SIGNALSINTER-
RUPT primitive.

if not equal 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 OSP Processor according to the interrupt line being serviced.
Table 2-4 lists the interrupts lines and the corresponding interrupt task priorities.
Be certain that priorities set in this manner do not violate the max$priority attri-
bute of the containing job.

The value of this parameter indicates the number of outstanding SIGNALSINTER-
RUPT requests that can exist for this line. When this limit is reached, the associat-
ed interrupt line is disabled. The maximum value for this parameter is 255
decimal. Chapter 2 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 SETSINTERRUPT:

interrupt$handler

= interrupt$ptr (inter);

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

A WORD which,

if not zero, contains the base address of the interrupt handler’s data segment. See
the description of ENTER$INTERRUPT in this chapter for information concerning
the significance of this parameter.
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It is often desirable for an interrupt handler to pass information to the interrupt
task that it calls. The following PL/M-86 statements, when included in the inter-
rupt task’s code (with the first statement listed here being the first statement in
the task’s code), will extract the DS register vaiue used by the interrupt task and
make it available to the interrupt handler, which in turn can access it by calling ;
ENTERS$INTERRUPT: f

DECLARE BEGIN WORD; /* ADUMMY VARIABLE */ §
A
DECLARE DATAS$PTR POINTER;

DECLARE DATASADDRESS STRUCTURE (
OFFSET WORD,

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

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

DS$BASE = DATASADDRESS.BASE;
CALL RQ$SETSINTERRUPT (...,DS$BASE,...);

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

OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The SETSINTERRUPT primitive informs the OSP Processor that the specified interrupt handler is to service interrupts
which come in on the specified line. In a call to SETSINTERRUPT, 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 number of outstanding SIGNALSINTERRUPT requests
that the handler can make before the associated interrupt line is disabled. This number generally corresponds to the
number of buffers used by the handler and interrupt task. Refer to Chapter 2 for further information.

If there is to be an interrupt task, the calling task becomes that interrupt task. If there is no interrupt task, SET$INTER-
RUPT also enables the specified line, which must be disabled at the time of the call.

i
|
I
¢

EXAMPLE
/ .
. This example illustrates how the SET$INTERRUPT primitive can be used. N
/
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */

INTERRUPT_HANDLER: PROCEDURE EXTERNAL;
END INTERRUPT_HANDLER;

DECLARE interrupt$line$7 LITERALLY ‘0000 00000111 1000B’;
/* specifies master interrupt line 7 */

DECLARE interrupt$task$fiag BYTE;

DECLARE interrupt$handier POINTER;

DECLARE data$segment WORD;

DECLARE status WORD;
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SAMPLE_PROCEDURE:

PROCEDURE;
interrupt$task$flag = 0O; /* indicates no interrupt task on line 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
°

* o » %

An interrupt line must have an interrupt handler and may have an interrupt task assigned to it. If there is
no interrupt task assigned to the line, the level is enabled by this primitive invocation. Otherwise, the
line is enabled by a call to WAITSINTERRUPT. By invoking the SET$SINTERRUPT primitive, the calling
task assigns INTERRUPT_HANDLER to interrupt line 7.

* % % 0w

CALL RQ$SETSINTERRUPT (interrupt$line$7,
interrupt$task$flag,
interrupt$handier,
data$segment,
@status);

°
o } Typical PL/M-86 Statements
.

END SAMPLE_PROCEDURE;

CONDITION CODES

E$OK No exceptional conditions.
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SETSOSSEXTENSION

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

CALL RQ$SETSOSSEXTENSION (os$extension, startbaddress, except$ptr);

INPUT PARAMETERS
os$extension A BYTE designating the entry of the Interrupt Vector Table to be set or reset. This
value must be between 224 and 255 (decimal), inclusive. The values in the range 192
to 223 will not cause exceptions, but are reserved for Intel use.
start$address A POINTER to the first instruction of an entry (or function) procedure. If start$address
contains a zero value, the specified entry of the Interrupt Vector Table is being reset
(deallocated.)
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The SET$OSSEXTENSION primitive sets or resets any one of the 32 operating system extension entries in the inter-
rupt Vector Table. An entry must be reset before its contents can be changed. An attempt to set an already set entry
causes an ESCONTEXT exceptional condition.

EXAMPLE
/
* This example illustrates how the SETSOSSEXTENSION primitive can be used to reset an entry in the In- *
* terrupt Vector Table. The example assumes that the entry for the level (humber 250) was set earlier by *
* another procedure. *
. srrererarasaranaarananaara)
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE vector$entry$250 LITERALLY ‘250";
DECLARE reset LITERALLY ‘O";
DECLARE status WORD;

SAMPLE_PROCEDURE:
PROCEDURE;

.
L] } Typical PL/M-86 Statements
°

* The calling task invokes the SET$OSS$SEXTENSION primitive to reset entry 250 (decimal) of the Interrupt *
. Vector Table. *

rEAw xn LT /
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CALL RQ$SETSOSSEXTENSION
.

° } Typical PL/M-86 Statements
[}

END SAMPLE_PROCEDURE;

CONDITION CODES

E$OK No exceptional conditions.

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

(vector$entry$250,
reset,
@status);

E$PARAM The os$extension byte value is less than 192.
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SETS$PRIORITY

The SET$PRIORITY primitive changes the priority of a task.

CALL RQ$SETSPRIORITY (task, priority, except$ptr);

INPUT PARAMETERS
task A WORD containing 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 priori-
ty of the specified task’s containing job.
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The SET$PRIORITY primitive 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 the containing job’s maximum priority.

EXAMPLE
Jrrnnnan I warane D nann .
* This example illustrates how the SET$PRIORITY primitive can be used to change the priority of a task. *

A R R A R R A A AR R AN AR A AR AR RN AR AR R AR AR RN RN AR AR RR ]

SINCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */

TASK_CODE: PROCEDURE EXTERNAL;
END TASK_CODE;

DECLARE TOKEN LITERALLY ‘SELECTOR’;
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$512 LITERALLY ‘612’; /* new task’s stack size is 512 bytes
*/
DECLARE task$flags WORD;
DECLARE status WORD;
DECLARE job WORD;
SAMPLE_PROCEDURE:
PROCEDURE;
start$address = @TASK_CODE; /* pointer to first instruction of interrupt task */
data$seg = 0 /* task sets up own data seg */
stack$pointer = 0; /* automatic stack allocation
tsk$flags = O; /* designates no floating-point instructions */
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[ )
° } 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. g *
T NYY
task$token = RQSCREATE $TASK (priority$level$66,
start$address,
data$seg,
stack$pointer,
stack$size$512,
task$flags,
@status);
/
* The calling task in this example does not need to invoke the CATALOGS$OBJECT primitive to ensure the .
* successful use of the SET$PRIORITY primitive. To allow other tasks access to the new task, however, .
* requires that the task’s object TOKEN be cataloged. .
PO w P AR AR R RN AR AR RS /
CALL RQ$CATALOGSOBJECT (job,
task$token,
@(12,'TASK_CODE’),
@status);
[ ]
[ Typical PL/M-86 Statements
°
/ - - *n
* The new task, TASK_CODE, is not an interrupt task, so its priority may be changed dynamically by *
* invoking the SET$PRIORITY primitive. *
RN N . PR PITTTNY.
CALL RQ$SETS$PRIORITY (task$token,
priority$level$0,
@status);
.
] Typical PL/M-86 Statements
o
/ » FYTTON
* Once the need for the higher priority is no longer present, the priority of TASK_CODE can be changed *
- back to its original priority by invoking SET$PRIORITY a second time. *
[ wxx PR N weran /
CALL RQ$SET$PRIORITY (task$token,
priority$level$66,
@status);
°
[ Typical PL/M-86 Statements
.
END SAMPLE_PROCEDURE;
CONDITION CODES
E$OK No exceptional conditions.
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SIGNALSEXCEPTION

The SIGNALS$EXCEPTION primitive is invoked by extensions of the OS Processor to signal the occurrence of an ex-
ceptional condition.

CALL RQ$SIGNALSEXCEPTION(exception$code, param$num, stack$pointer, reserved$param,
NPX$status$word, except$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 param$num equals zero, then no parameter is at fault.
stack$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 in Chapter 2 for an
example). The top five words in the stack (where BP is at the top of the stack) must be
as follows: i
FLAGS Saved by software interrupt to OS Processor extension i
CS ;
IP
DS Saved by OS Processor extension on entry :
BP |
Upon completion of SIGNALSEXCEPTION, control is returned to either of two |
instructions. If the stack$pointer contains a zero, control returns to the instruction
following the call to SIGNALSEXCEPTION. Otherwise, control returns to the instruc- |
tion identified in CS and IP. j
reserved$param A WORD reserved for Intel use. Set this word 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 OSP will return the condition code for this
parameter.
DESCRIPTION

OSP extensions use the SIGNAL$SEXCEPTION primitive 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 primitive can be used to signal the occurrence *
. of the exceptional condition ESCONTEXT. *

whw * - ERRARE /
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$INCLUDE(:F1:0SXPRM.EXT);

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

SAMPLE_PROCEDURE:
PROCEDURE;

param$num = O;
stack$pointer = 0;

°
° } Typical PL/M-86 Statements
.

/* Declares all primitive calls */

LITERALLY ‘SH’;
BYTE;

WORD;
LITERALLY ‘0’;
WORD;

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

/ aw
* In this example the SIGNALSEXCEPTION primitive is mvoked by extensions of the OSP to sngnal the oc- *
* currence of an ESCONTEXT exceptional condition. *

CALL RQ$SIGNALSEXCEPTION

.
L] } Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE;

CONDITION CODES

E$OK No exceptional conditions.

HRRNRRRRARRERRENAR ARRRRRAN EraraRRRRR ]

(e$context,
param$num,
stack$pointer,
reserved$word,
reserved$word,
@status);
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SIGNALSINTERRUPT

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

CALL RQ$SIGNALSINTERRUPT (line, except$ptr);

INPUT PARAMETER
line A WORD specifying an interrupt line which is encoded as follows (bit 15 is the high-
order bit):
Bits Value
156-7 0
6-4 first digit of the interrupt line (0-7)
3 if one, the line is a master line and bits 6-4 specify the entire line
number
if zero, the line is on a slave interrupt controlier, and bits 2-0 specify
the second digit
2-0 second digit of the interrupt line (0-7), if bit 3 is zero
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive. The calling interrupt handler must process all exceptional conditions
in-line, as control does not pass to an exception 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) interrupt lines 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 handles exceptions in-line.

EXAMPLE |
/ » !
. This example illustrates how the SIGNALSINTERRUPT primitive can be used to activate an interrupt . j
J task. .
. e . FOTP /
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */
DECLARE the$first$word WORD;
DECLARE interrupt$line$7 LITERALLY ‘0000 0000 0111 1000B’;
/* specifies master interrupt line 7 */ 1
DECLARE interrupt$task$flag BYTE; . ;
DECLARE interrupt$handier POINTER;
DECLARE data$segment WORD;
DECLARE status WORD;
DECLARE interrupt$status WORD;
DECLARE ds$pointer POINTER;
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DECLARE PTR$OVERLAY LITERALLY ‘STRUCTURE (offset WORD,
base WORD)’;
/* establishes a structure for overlays */
DECLARE ds$pointer$ovly PTR$SOVERLAY AT (@ds$pointer);

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

[INTERRUPT_HANDLER: PROCEDURE INTERRUPT 59 PUBLIC;

.
o } Typical PL/M-86 Statements
°
/ d : !
* The calling interrupt handler invokes the ENTERSINTERRUPT primitive which loads a base address .
* value (defined by ds$pointer$ovly.base) into the data segment register. This register provides a mecha- *
* nism for the interrupt handler to pass data to the interrupt task to be started up by the SIGNALS$INTER- *
* RUPT primitive. *
PO e /
CALL RQ$SENTERSINTERRUPT (interrupt$line$7,
v @interrupt$status);
CALL INLINE_ERROR_PROCESS (interrupt$status);
.
° Typical PL/M-86 Statements
.
/
* The interrupt handier uses SIGNALSINTERRUPT to start up its associated interrupt task. *
. » awaan /
CALL RQ$SIGNALSINTERRUPT (interrupt$line$7,
. @interrupt$status);
CALL INLINE_ERROR_PROCESS (interrupt$status);
END INTERRUPT_HANDLER;
INLINE_ERROR_PROCESS: PROCEDURE (interrupt$status);
IF interrupt$status <> E$OK THEN
°
o In-line Error Processing PL/M-86 Statements
°
END;
END INLINE_ERROR_PROCESS;
SAMPLE_PROCEDURE:
PROCEDURE;
ds$pointer = @the$first$word; /* a dummy identifier used to point to interrupt han-
dler’s data segment */
data$segment = ds$pointer$ovly.base; /* identifies the base address of the interrupt handler’s

data segment */

intrpt$handir$addrs = INTERRUPT$PTR (@INTERRUPT _HANDLER);
/* points to the first instruction of the interrupt handler

*/
interrupt$task$flag = O1H; - /* indicates that calling task is to be interrupt task */
. . '
L] Typical PL/M-86 Statements
°
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/ ennnnnann

* By first invoking the SET$SINTERRUPT primitive, the calling task enables an interrupt line and becomes *

* the interrupt task for line 7. *
P . Ty
CALL RQ$SETSINTERRUPT (interrupt$line$7,
interrupt$task$flag,
interrupt$handler,
data$segment,
@status);
.

o } Typical PL/M-86 Statements
°

END SAMPLE_PROCEDURE;

NOTE

Because the OSP initializes the Interrupt Vector Table, you should use the NOINTVECTOR con-
trol when you compile your interrupt handlers.

CONDITION CODES
E$SOK No exceptional conditions.
E$CONTEXT There is not an interrupt task assigned to the specified interrupt line.

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

ESINTERRUPT$ The interrupt task has accumulated more than the maximum allowable number of SIGNAL$-

OVERFLOW INTERRUPT 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 SIG-
NALSINTERRUPT request before calling WAITSINTERRUPT.

ESLIMIT An overflow has occurred because the interrupt task has received more than 255 SIGNAL$-
INTERRUPT requests.
E$PARAM The line parameter is invalid.
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The SLEEP primitive puts the calling task to sleep.

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

INPUT PARAMETER
time$limit A WORD which,

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 Chapter 5 for further information.

o if zero, causes the calling task to bé 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.

o if OFFFFH, is invalid.

OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The SLEEP primitive 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 all other tasks of equal priority.

EXAMPLE
/ .
\ This example illustrates how the SLEEP primitive can be used. *
. cernn /
$INCLUDE(:F1 k:OSXPRM._EXT); /* Declares all primitive calls */
DECLARE timeS$limit WORD;
.DECLARE status 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 one second by invoking the SLEEP primitive. *

. s /
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CALL RQ$SLEEP (timeS$limit,
@status);

°
o } Typical PL/M-86 Statements
.

END SAMPLE_PROCEDURE;

CONDITION CODES
E$OK No exceptional conditions.

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

The SUSPENDS$TASK primitive increases by one the suspension depth of a task.

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

INPUT PARAMETER
task A WORD which,
® 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.
OUTPUT PARAMETER
except$ptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTIONS

The SUSPENDS$TASK primitive 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.

The SUSPENDS$TASK primitive should not be used to suspend interrupt tasks.

EXAMPLE
/
* This example illustrates how the SUSPENDS$TASK primitive can be used to increase the suspension »
* depth of a non-interrupt task. »
R AR AR R RN . . . raaenaaraaary nae /
$INCLUDE(:F1:0SXPRM.EXT); /* Declares all primitive calls */

TASK_CODE: PROCEDURE EXTERNAL;
END TASK_CODE;

DECLARE TOKEN LITERALLY ‘SELECTOR’;

DECLARE task$token TOKEN;

DECLARE priority$level$200 LITERALLY ‘200’;

DECLARE start$address POINTER;

DECLARE data$seg WORD;

DECLARE stack$pointer POINTER;

DECLARE stack$size$512 LITERALLY ‘612’; /* new task’s stack size is 512 bytes
*/

DECLARE task$flags WORD;

DECLARE status WORD;

SAMPLE_PROCEDURE:
PROCEDURE;
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start$address = @TASK_CODE; /* first instruction of the new task */
data$seg = O; /* task sets up own data seg */
stack$pointer = 0; /* automatic stack allocation */
task$flags = 0; /* designates no floating-point instructions */
.
[} Typical PL/M-86 Statements
[
/e ranan .
» 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 (labeled TASK_CODE). *

b e L]

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

.
[ } Typical PL/M-86 Statements
° :

/
v After creating the task, the calling task invokes SUSPENDS$TASK. This primitive increases by one the *
* suspension depth of the new task (TASK_CODE). *
AR R AR E R RN RRE RN AR AR wawann P . [T TN /
CALL RQ$SUSPENDSTASK (task$token,
@status);
[ ]

o } Typical PL/M-86 Statements
.

END SAMPLE_PROCEDURE;

CONDITION CODES
E$SOK No exceptional conditions.
ESCONTEXT The task indicated by the task parameter is an interrupt task.

ESEXIST The task parameter is nota TOKEN for an existing object.
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WAITSINTERRUPT

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

CALL RQ$WAITSINTERRUPT (line, except$ptr);

INPUT PARAMETER
line A WORD specifying an interrupt line which is encoded as follows (bit 15 is the high-
order bit):
Bits Value
15-7 0
6-4 first digit of the interrupt line (0-7)
3 if one, the line is a master line and bits 6-4 specify the entire line
number
if zero, the line is on a slave interrupt controller and bits 2-0 specify
the second digit of the interrupt line
2-0 second digit of the interrupt line (0-7), if bit 3 is zero
OUTPUT PARAMETER
except$Sptr A POINTER to a WORD to which the OSP will return the condition code generated by
this primitive.
DESCRIPTION

The WAITSINTERRUPT primitive is used by interrupt tasks immediately after initializing and immediately after servic-
ing interrupts. Such a call suspends an interrupt task until the interrupt handler for the same line resumes the task by
invoking the SIGNALSINTERRUPT primitive.

While the interrupt task is running, all lower-priority interrupt lines are disabled. The associated interrupt line is either
disabled or enabled, depending on the option originally specified with the SET$SINTERRUPT primitive. If the associat-
ed interrupt line is enabled, all SIGNALSINTERRUPT calls that the handler makes (up to the limit specified with
SETS$INTERRUPT) are logged. If this count of SIGNALSINTERRUPT calls is greater than zero when the interrupt task
invokes WAITSINTERRUPT, the task is not suspended. Instead it continues processing the next SIGNALSINTERRUPT
request.

If the associated interrupt line 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 WAITSINTERRUPT enables that line.

EXAMPLE
/
* This example illustrates how the WAITSINTERRUPT primitive can be used to signal a task’s readiness
* to service an interrupt. *

EREERE T T ) wawwn g

8-104 210911



WAITSINTERRUPT

INTERRUPT_TASK: PROCEDURE PUBLIC;

$INCLUDE(:F1:0SXPRM.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$flags
DECLARE interrupt$line$7

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

interrupt$task$flag = O1H;
data$segment = 0;

/* Declares all primitive calls */

LITERALLY ‘SELECTOR’;

TOKEN;

LITERALLY ‘66’;

POINTER;

WORD;

POINTER;

LITERALLY ‘5612’; /* new task’s stack size is 512 bytes
*/

WORD;

LITERALLY ‘0000 00000111 10008B’;
/* specifies master interruptline 7 */
BYTE;

POINTER;

WORD;

WORD;

/* indicates that calling task is to be interrupt task */
/* use own data segment */

intrpt$handir$addrs = INTERRUPT$PTR (2 INTERRUPT_HANDLER);

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

/

* The first primitive in this example, SET$INTERRUPT, makes the calling task (INTERRUPT_TASK) the .
* interrupt task for interrupt line seven. *

B e T T2 LT TR

D T T LTI /

CALL RQ$SETSINTERRUPT (interrupt$line$7,
interrupt$task$fiag,
interrupt$handler,
data$segment,

@interrupt$status);

.
° } Typical PL/M-86 Statements
°

/ N
* The calling interrupt task invokes WAITSINTERRUPT to suspend itself until the interrupt handler for -
* the same line resumes the task by invoking the SIGNALSINTERRUPT primitive. *

ERRRAERAR * HRREAERIRRNRR o * *ey

CALL RQSWAITSINTERRUPT (interrupt$line$7,

@interrupt$status);

.
L] } Typical PL/M-86 Statements
.

/ . .
* When the interrupt task invokes the RESETSINTERRUPT primitive, the assignment of the current inter- -
* rupt handler to interrupt line 7 is canceled and, because an interrupt task has also been assigned to the *
* line, the interrupt task is deleted. *

haraarann sarnunans

CALL RQ$RESETS$INTERRUPT (interrupt$line$7,

@interrupt$status);
END INTERRUPT_TASK;
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SAMPLE_.PROCEDURE:

PROCEDURE;
start$address = @INTERRUPT_TASK; /* 1stinstruction of interrupt task */
stack$pointer = 0; . . /* automatic stack allocation*/ :
task$flags = 0; . /* designates no floating-point instructions */ /
data$segment = 0O; /* use own data segment */

°

o Typical PL/M-86 Statements

.

/ * h
* In this example the calling task invokes the primitive CREATE$TASK to create a task labeled »
* INTERRUPT_TASK. *
e /
task$token = RQSCREATES$STASK (priority$level$66,
interrupt$task,
¢ data$segment,
stack$pointer,
stack$size$512,
task$flags,
@status);
.
° Typical PL/M-86 Statements
.

END SAMPLE_PROCEDURE;

CONDITION CODES
E$OK No exceptional conditions.
ESCONTEXT The calling task is not the interrupt task for the given interrupt line.

E$SPARAM The line parameter is invalid.
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Command Page Command Page
PRIMITIVES FOR JOBS SENDSMESSAGE. ................ 8-83 |
Sends an object to a mailbox. ;
CREATESJOB.................... 8-28 |
Creates a job with a task and returns a RECEIVESMESSAGE ............. 8-74
TOKEN for the job. Causes the calling task to obtain an object
from a mailbox. The task has the option of
PRIMITIVES FOR TASKS waiting if no objects are present.
CREATESTASK .............. .... 838
Creates a task and returns a TOKEN for it. PRIMITIVES FOR REGIONS
DELETESTASK ........ e 8-47 CREATESREGION. ............... 8-34
Deletes a task that is not an interrupt task. Creates a region and returns a TOKEN for
it.
SUSPENDSTASK ................ 8-102 ‘ |
Increases a task’s suspension depth by one. DELETESREGION 8-43 E
Suspends the task if it is not already Deletesaregion. ;
suspended. . 1
SENDSCONTROL. ................ 8-81 i
- i
RESUME$TASI§ """" SRR 8-79 Relinquishes control to the next task waiting i
Decreases a task’s suspension depth by one. at the region it

Resumes (unsuspends) the task if the sus-

pension depth becomes zero. RECEIVESCONTROL . ............ 8-72
Causes the calling task to wait at the region

SLEEP.......................... 8-100 . g
til the task trol.
Places the calling task in the asleep state for untitthe task receives contro
a specified amount of time. ACCEPTSCONTROL o 8-24
SETS$PRIORITY . .........coon... 8-93 Causes the calling task to accept control

from the region only if control is immediate-

ly available. If control is not available, the "

calling task does not wait at the region. i%
i

Changes a task’s priority.

GETSTASKSTOKENS ............. 8-66
Returns to the calling task a TOKEN for
either itself, its job, its job’s parameter i

object, or the root job. PRIMITIVES FOR SEGMENTS AND 55
MEMORY POOLS ‘
PRIMITIVES FOR MAILBOXES ?
CREATESSEGMENT.............. 8-36 i
CREATESMAILBOX .............. 8-32 Creates a segment and returns a TOKEN
Creates a mailbox and returns a TOKEN for for it. i
it. ]
DELETESSEGMENT .............. 8-45
DELETESMAILBOX .............. 8-41 Returns a segment to the memory pool
Deletes a mailbox. from which it was allocated.
8-107 210911




COMMAND DICTIONARY

Command Page Command Page

PRIMITIVES FOR ALL OBJECTS

CATALOGSOBJECT .............. 8-26
Places an entry for an object in an object
directory.

DISABLESDELETION............. 8-51
Makes an object immune to ordinary
deletion.

ENABLESDELETION ............. 8-55
Makes an object susceptible to ordinary
deletion. Required only if the object has had
its deletion diabled.

GETSTYPE ...................... 8-68
Accepts a TOKEN for an object and returns
the object’s type code.

LOOKSUP ....................... 8-70
Returns a TOKEN for a cataloged object.

PRIMITIVES FOR EXCEPTION
HANDLERS

SETSEXCEPTIONSHANDLER ... .. 8-85
Sets the exception handler and exception
mode attributes of the calling task.

GETSEXCEPTIONSHANDLER. . ... 8-62
Returns the current values of the exception
handler and exception mode attributes for
the calling task.

RESETSINTERRUPT.............. 8-76
Cancels the assignment of an interrupt han-
dler to an interrupt line and, if applicable,
deletes the interrupt task for that line.

*ENTERSINTERRUPT ............ 8-57
Sets up a previously designated data seg-
ment base address for the calling interrupt
handler.

*EXITSINTERRUPT. .............. 8-60
Used by interrupt handlers to send an end-
of-interrupt signal to hardware.

*SIGNALSINTERRUPT. ........... 8-97
Used by interrupt handlers to invoke inter-
rupt tasks. :

WAITSINTERRUPT. ............. 8-104
Puts the calling interrupt task to sleep until
it is called into service by an interrupt
handler.

ENABLE...................oel 8-53
Enables an external interrupt line.

*DISABLE ....................... 8-49
Disables an external interrupt line.

*GETSLEVEL .................... 8-64
Returns the interrupt line number of the
highest priority for which an interrupt han-
dler has started by has not yet finished
processing.

PRIMITIVES FOR EXTENDING THE
OPERATING SYSTEM PROCESSOR

PRIMITIVES FOR INTERRUPT
HANDLERS, TASKS, AND LINES

(An asterisk (*) marks primitives that an in-
terrupt handler can invoke.)

SETSINTERRUPT................. 8-88
Assigns an interrupt handler and, if desired,
an interrupt task to an interrupt line.

8-108

SET$OSSEXTENSION ............. 8-91
Either enters the address of an entry (or
function) procedure in the Interrupt Vector
Table or it deletes such an entry.

SIGNALSEXCEPTION............. 8-95
Used by extensions of the OS Processor to
signal the occurrence of an exception.
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8.11 ADDING iRMX 86 FEATURES
TO THE OSP

There are two ways to add functionality to the OSP.
One way, discussed in Section 8.9, is to create OS
extensions. The other way is adding iRMX 86
system calls (and possibly object types as well) to the
OSP.

The iRMX 86 Operating System is a functjonal su-
perset of the OSP and consists of the following parts:

Nucleus: The Nucleus is the core of the iRMX 86
Operating System and includes all of the features
and primitives of the OSP, among other things.
Every application system built upon the iRMX 86
Operating System includes the Nucleus.

Basic 1/0 System: The Basic I/0 System provides
file management and a device-independent interface
to input and output devices. It supplies all file drivers
and a number of device drivers. It offers an
asynchronous interface for I/0 operations, allowing
I/0 functions to run concurrently with other
operations.

Extended 1/0 System: The Extended I/0 System
provides higher-level management of files than does
the Basic I/0 System. It offers a simple synchronous
interface for I/0 operations and automatically per-
forms read-ahead and write-behind buffering.

Application Loader: The Application Loader pro-
vides a mechanism for loading application code and
data files from I/O devices into system memory. It
can load absolute code into fixed locations and relo-
catable code into dynamically-allocated locations,
and it can load files containing overlays.

Bootstrap Loader: The Bootstrap Loader provides
a means of loading the entire application system into
system memory from an I/0 device. It can be config-
ured to load from a specific device or to use the first
device that becomes ready once the system has been
started. It can also be configured to load a file speci-
fied by an operator at a terminal.

Human Interface: The Human Interface is an inter-
active interface and an application system. It gives
the operator the ability to invoke an application pro-
gram from a terminal.

Supplied with the Human Interface are commands
that perform the following operations:

® (Creating, copying, renaming, and deleting
files

® Loading and starting application programs

® Formatting and verifying device volumes
® Backing up and restoring files on devices

Reading commands from a file, rather than
from a terminal

® Communicating with the iSBC 957B package
to debug programs and to copy files to and
from an Intel development system

The Human Interface also provides a number of
system calls that applications programs can invoke to
utilize Human Interface services.

Terminal Handler: The Terminal Handler provides
a real-time interface between a terminal and an appli-
cation system. It is useful for users who require the
ability to communicate with their systems but who
do not need the full services of an 1/0 System.

Debugger: The debugger provides the facilities for
debugging tasks interactively. It allows several tasks
to be debugged while the remainder of the system
continues to run.

For readers who want to know more about the
iRMX 86 Operating System, its documentation pack-
age consists of the following:

TITLE NUMBER
Introduction to the iRMX 86 Operating System 9803124
iRMX 86 Nucleus Reference Manual 9803122
iRMX 86 Basic I/0 System Reference Manual 9803123
iRMX 86 Extended I/O System Reference Manual 143308
iRMX 86 Loader Reference Manual 143318
iRMX 86 Human Interface Reference Manual 9803202
iRMX 86 Terminal Handler Reference Manual 143324
iRMX 86 Debugger Reference Manual 143323
iRMX 86 Programming Techniques 142982

iRMX 86 System Programmer’s Reference Manual 142721
Guide to Writing Device Drivers for the iRMX 86

and iRMX 88 I/0 Systems 142926
iRMX 86 Installation Guide 9803125
iRMX 86 Configuration Guide 9803126
Guide to Using the iRMX 86 Languages 143907

iRMX 86 Disk Verification Utility Reference Manual 144133
iRMX 86 System Debug Monitor Reference Manual 143908

iRMX 86 Pocket Reference 142861
Run-Time Support Manual for iAPX 86,88

Applications 121776
Getting Started with the iRMX 86 System 144340
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