























































































































































































































































































































Chapter 7 HUNTER
System Call Reference s READY

A Division of Ready Systems

7.1 Introduction

This chapter lists all VRTX32 system calls in alphabetic order. The following
information is provided for each call:

e The mnemonic name of the call.

o A brief statement of the call's function and operation, including input and
output values. The function code is always an input value in register DO and is
shown as a mnemonic followed by the hexadecimal value.

¢ A list of the call’s possible return codes in register DO.
¢ A list of the environments from which the call can be made:
 User initialization code is system code that precedes the VRTX_GO call.

 Interrupt handler code includes device ISRs, user-supplied system call
handlers, and extensions.

* Task code is any task level code.

Conventions followed in this chapter include:

¢ Numbers preceded by the dollar sign ($8) character are hexadecimal numbers;
otherwise, numbers are decimal numbers.

¢ A notation such as D1[7:0] stands for register D1, bits 7 through 0; bit 0 is the
least significant bit.

e Unless otherwise noted, all parameters use the full 32 bits of the register.
When the parameters use less than the full 32 bits of the register, they use the
least significant bits of the register.

® A given parameter’s range is restricted only by the register size, unless
otherwise noted.
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SC_ACCEPT — Accept Message from Mailbox System Call Reference

7.2 SC_ACCEPT — Accept Message from Mailbox
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This call obtains a long-word (32-bit) nonzero message from a specified mailbox.
Unlike SC_PEND, this call does not suspend the caller if no message is present.
Instead, VRTX32 returns the error code ER_NMP immediately and the calling task
continues execution.

To avoid suspension, ISRs must use SC_ACCEPT rather than SC_PEND to receive
messages.

The SC_ACCEPT call does not initiate the rescheduling procedure.

INPUT: D0 = SC_ACCEPT ($0025)
A0 = mailbox address

OUTPUT: DO = return code

D1 = message

mailbox address is a 32-bit pointer to the mailbox.
message is a nonzero 32-bit data value. Register D1 remains unchanged if VRTX32

returns ER_INMP.

RETURN CODES

$0000 RET_OK Successful return
$000B ER_NMP No message present

ENVIRONMENTS

This call can be made from task, interrupt handler, and user initialization code.



System Call Reference Clear Event — SC_FCLEAR

7.3 SC_FCLEAR — Clear Event

This call clears one or more event flags in the specified event flag group, and returns
the event flag group before the flags were cleared. An event flag should be cleared
with SC_FCLEAR before an attempt is made to post to it again.

This call does not initiate the rescheduling procedure.

INPUT: DO SC_FCLEAR ($001B)
D1 = event flag group ID number
D2

event flags

OUTPUT: DO = return code
D2 = event flag group

event flag group ID number is a 32-bit value that references the event flag group.
VRTX32 returns this number in the SC_FCREATE call.

event flags is a 32-bit mask. Each bit corresponds to one event flag in the event flag

group.
event flag group is the state of the 32-bit event flag group before the flags were
cleared.
RETURN CODES
$0000 RET_OK Successful return
$0031 ER_ID Event flag group ID error
ENVIRONMENTS

This call can be made from task, interrupt handler, and user initialization code.



SC_FCREATE — Create Event Flag Group System Call Reference

7.4 SC_FCREATE — Create Event Flag Group

This call creates a long-word (32-bit) event flag group in VRTX32 Workspace, and
returns the event flag group ID number.

Each event flag group and semaphore is associated with a control block. You specify
the maximum number of control blocks in the VRTX32 Configuration Table (refer to
Section 4.2, VRTX32 Configuration Table). If you try to create more event flag
groups and/or semaphores than you've specified in the configuration table, VRTX32
returns the ER_NOCB error code.

The SC_FCREATE call does not initiate the rescheduling procedure.

INPUT: DO = SC_FCREATE ($0017)
OUTPUT: DO = return code
D1 = event flag group ID number

event flag group ID number is a 32-bit value that references the event flag group.
RETURN CODES
$0000 RET_OK Successful return

$0030 ER_NOCB No control blocks available

ENVIRONMENTS

This call can be made from task and user initialization code.
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System Call Reference Delete Event Flag Group — SC_FDELETE

7.5 SC_FDELETE — Delete Event Flag Group

This call deletes the specified event flag group, making the event flag group’s control
block available for reuse.

The SC_FDELETE call initiates the rescheduling procedure if the forced delete option
is specified and there are tasks pending on the event flag group. In this case, all
pending tasks are readied.

If this option is not specified, VRTX32 returns the ER_PND error code if you try to
delete an event flag group with pending tasks.

INPUT: DO
D1 = event flag group ID number

SC_FDELETE ($0018)

D2 = force delete option

OUTPUT: DO

return code

event flag group ID number is a 32-bit value that references the event flag group.
VRTX32 returns this number in the SC_FCREATE call.

force delete option is a 32-bit value that can be formatted in two ways:

FORMAT 1: Delete event flag group only if no tasks are pending.
D2=0

FORMAT 2: Delete event flag group and ready all pending tasks.
D2=1

RETURN CODES

$0000 RET_OK Successful return
$0031 ER_ID Event flag group ID error
$0032 ER_PND Tasks pending on event flag group; Format 1 only



SC_FDELETE — Delete Event Flag Group

ENVIRONMENTS

This call can be made from task and user initialization code.
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System Call Reference Event Flag Group Inquiry — SC_FINQUIRY

7.6 SC_FINQUIRY — Event Flag Group Inquiry

This call obtains the specified event flag group. The SC_FINQUIRY call does not
initiate the rescheduling procedure.

INPUT: DO = SC_FINQUIRY ($001C)

D1 = event flag group ID number
OUTPUT: D0 = return code

D2 = event flag group

event flag group ID number is a 32-bit value that references the event flag group.
VRTX32 returns this number in the SC_FCREATE call.

event flag group is the current 32-bit event flag group.

RETURN CODES

$0000 RET_OK Successful return
$0031 ER_ID Event flag group ID error

ENVIRONMENTS

This call can be made from task, interrupt handler, and user initialization code.



SC_FPEND — Pend on Event Flag Group System Call Reference

7.7 SC_FPEND — Pend on Event Flag Group
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This call pends for one or more events on the specified event flag group, and returns
the event flag group that readied the caller. You specify whether it is an AND pend

or an OR pend. If the specified event flags are not set, the task suspends and a task

switch occurs. The task is not readied until the appropriate flag(s) are set.

To satisfy an AND pend, all specified event flags must have a value of one
simultaneously. For example, suppose a task is waiting for both Flag 1 and Flag 2.
Flag 1 is set, but is immediately cleared. Next, Flag 2 is set. The task continues to
pend, because Flag 1 and Flag 2 have not had a value of one at the same time.

You can issue SC_FPEND with a nonzero timeout value. In this case, VRTX32 returns
the ER_TMO error code to the calling task if the event flag(s) are not set in the
specified number of VRTX32 clock ticks; refer to Section 3.3.1, Real-Time Clock
Support. (To pend without a timeout, set the timeout parameter to zero.) The
timeout is not synchronized with the VRTX32 clock. Thus, a timeout value of one
VRTX32 clock tick results in the task’s timeout period ending on the next occurrence
of any VRTX32 clock tick. The actual elapsed time the task times out could be less
than one VRTX32 clock tick in this example.

If the task is suspended on an event flag group and the group is deleted, the task is
readied and VRTX32 returns the ER_DEL error code.

A pending task that has been explicitly suspended with SC_TSUSPEND can be
notified of an event. However, it remains suspended until it is explicitly resumed
with SC_TRESUME.

INPUT: DO = SC_FPEND ($0019)
D1 = event flag group ID number
D2 = timeout value
D3 = event flags

D4 = mask option

OUTPUT: D0 = return code
D2 = event flag group




System Call Reference Pend on Event Flag Group — SC_FPEND

event flag group ID number is a 32-bit value that references the event flag group.
VRTX32 returns this number in the SC_FCREATE call.

timeout value is a 32-bit number of VRTX32 clock ticks. A value of zero indicates
no timeout is requested.

event flags is a 32-bit mask. Each bit corresponds to one event flag in the event flag
group.

mask option is a 32-bit value that can be formatted in two ways:

FORMAT 1: Pend on an OR mask; any of the specified event flags
ready the task.
D4 =0

FORMAT 2: Pend on an AND mask; all specified event flags must
be set to ready the task.
D4 =1

event flag group is the 32-bit event flag group when the task is readied. Register
D2 is invalid if VRTX32 returns ER_ID or ER_TMO.

RETURN CODES

$0000 RET_OK Successful return

$000A ER_TMO Timeout

$0031 ER_ID Event flag group ID error
$0033 ER_DEL Event flag group is deleted

ENVIRONMENTS

This call can be made from task code only.
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SC_FPOST — Post Event to Event Flag Group System Call Reference

7.8 SC_FPOST — Post Event to Event Flag Group
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This call posts one or more events to the specified event flag group. Every task that
is pending for this event (and has its OR or AND mask satisfied) is readied, and the
rescheduling procedure occurs.

If an event flag is already set (one), and SC_FPOST tries to set it again, VRTX32
returns the ER_OVF error code. However, if SC_FPOST specifies several event flags,
and some of them are already set, VRTX32 returns ER_OVF and sets any event flags
that were not previously set.

INPUT: DO = SC_FPOST ($001A)
D1 = event flag group ID number
D2 = event flags

OUTPUT: DO

return code

event flag group ID number is a 32-bit value that references the event flag group.
VRTX32 returns this number in the SC_FCREATE call.

event flags is a 32-bit mask. Each bit corresponds to one event flag in the event flag
group.

RETURN CODES
$0000 RET_OK Successful return
$0031 ER_ID Event flag group ID error

$0034 ER_OVF Event flag already set

ENVIRONMENTS

This call can be made from task, interrupt handler, and user initialization code.
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7.9 SC_GBLOCK — Get Memory Block

This call obtains a memory block from a partition of memory blocks managed by
VRTX32, The SC_PCREATE call, which creates memory partitions, specifies the block
size. You can repeat SC_GBLOCK until all blocks in a partition are allocated.

This call does not initiate the rescheduling procedure.

INPUT: D0 = SC_GBLOCK ($0006)
D1[15:0]

partition ID number

OUTPUT: DO = return code
A0 = memory block address

partition ID number is a 16-bit value that references the partition. A value of zero
is allowed.

memory block address is a 32-bit pointer to the start of a memory block.

RETURN CODES

$0000 RET_OK Successful return
$0003 ER_MEM No memory blocks available
$000E ER_PID Partition ID error; no such partition

ENVIRONMENTS

This call can be made from task, interrupt handler, and user initialization code.
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7.10 SC_GETC — Get Character

This call obtains the next character from the supported I/0O device. When the 64-
byte buffer of received characters is empty, the calling task suspends until a
character is received. This call does not echo the character onto the output device.
However, the ISR that supports the device can echo each character it receives.

The SC_GETC call initiates the rescheduling procedure if no character is present.

INPUT: DO = SC_GETC ($000D)
OUTPUT: DO = return code
D1[7:0] = next received character

next received character is an 8-bit value.

RETURN CODES
$0000 RET_OK Successful return

ENVIRONMENTS

This call can be made from task code only.
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System Call Reference Get Time — SC_GTIME

7.11 SC_GTIME — Get Time

This call obtains the current value of the VRTX32 clock, specified as a number of
VRTX32 clock ticks. The SC_GTIME call does not initiate the rescheduling

procedure.
INPUT: DO = SC_GTIME ($000A)
OUTPUT: DO = return code

D1 VRTX32 clock value

VRTX32 clock value is a 32-bit value. This is the current value of the VRTX32
clock, specified as a number of VRTX32 clock ticks.

RETURN CODES
$0000 RET_OK Successful return

ENVIRONMENTS

This call can be made from task, interrupt handler, and user initialization code.



SC_LOCK — Disable Task Rescheduling System Call Reference

7.12 SC_LOCK — Disable Task Rescheduling

This call disables the VRTX32 rescheduling procedure until an explicit SC_UNLOCK
call is issued. The task that issues the SC_LOCK call retains processor control, even
when higher-priority tasks are ready to run.

The SC_LOCK and SC_UNLOCK calls are used in pairs. VRTX32 keeps an internal
count of locks and unlocks so that nested instances of these calls do not prematurely
end a scheduling lock. (The maximum lock/unlock nest count supported is 65,535.)
For example, nested subroutines and procedures can contain critical code that other
tasks cannot interrupt. When a nested routine issues an SC_UNLOCK, the
SC_UNLOCK cancels the last SC_LOCK call only.

Use the SC_LOCK call with caution, since it disrupts VRTX32’s normal scheduling of
the multitasking environment. However, SC_LOCK does not affect interrupt
handling.

CAUTION

After issuing SC_LOCK, the program should not make any system
calls that could lead to the suspension of the current task. This
event causes unpredictable results.

INPUT: DO = SC_LOCK ($0020)
OUTPUT: DO = return code
RETURN CODES

$0000 RET_OK Successful return

ENVIRONMENTS

This call can be made from task and interrupt handler code.
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System Call Reference Create Memory Partition — SC_PCREATE

7.13 SC_PCREATE — Create Memory Partition

This call creates a partition of contiguous memory managed by VRTX32. The
SC_PCREATE call specifies the partition ID number and the block size that successive
SC_GBLOCK calls use to obtain memory blocks.

This call does not initiate the rescheduling procedure.

INPUT: DO = SC_PCREATE ($0022)
D1[15:0] = partition ID number
D2 = partition size
D3 = block size
AQ = partition address

OUTPUT: DO = return code

partition ID number is a 16-bit value that references the partition. A value of zero
is allowed.

partition size is a 32-bit value that specifies the total size of the partition, specified
as a count of bytes. This size must be greater than or equal to block size. In
addition, the partition cannot contain more than 32K blocks, although the partition
can be extended with the SC_PEXTEND call. To avoid wasted space, the partition
size should be an integer multiple of the block size.

block size is a 32-bit count of bytes. This value must not equal zero.

partition address is a 32-bit pointer to the partition.
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SC_PCREATE — Create Memory Partition

RETURN CODES
$0000 RET_OK
$0003 ER_MEM
$000E ER_PID
$0012 ER_IIP

ENVIRONMENTS

System Call Reference

Successful return
No memory available; insufficient system memory for
VRTX32 control structures
Partition ID error; ID number already assigned
Invalid input parameter; returned in these cases:
e When the block size is specified as zero
e When the partition size is less than the block size

e When the partition contains more than 32K blocks

This call can be made from task and user initialization code.
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System Call Reference Pend for Message from Mailbox — SC_PEND

7.14 SC_PEND — Pend for Message from Mailbox

This call obtains a long-word (32-bit) nonzero message from a specified mailbox. If
a message is present, the task receives it and continues execution. VRTX32 resets the
mailbox to zero.

If the mailbox is empty, the task suspends and a task switch occurs. The task is not
readied until it receives a message.

You can issue SC_PEND with a nonzero timeout value. In this case, VRTX32 returns
the ER_TMO error code to the calling task if it does not receive a message in the
specified number of VRTX32 clock ticks; refer to Section 3.3.1, Real-Time Clock
Support. (To pend without a timeout, set the timeout parameter to zero.) The
timeout is not synchronized with the VRTX32 clock. Thus, a timeout value of one
VRTX32 clock tick results in the task’s timeout period ending on the next occurrence
of any VRTX32 clock tick. The actual elapsed time the task times out could be less
than one VRTX32 clock tick in this example.

A pending task that has been explicitly suspended with SC_TSUSPEND can receive a
message. However, it remains suspended until it is explicitly resumed with
SC_TRESUME.

When several tasks are pending on the same mailbox, the highest-priority task
receives the message.

To avoid suspension, ISRs must use SC_ACCEPT rather than SC_PEND to receive

messages.
INPUT: DO = SC_PEND ($0009)
D1 = timeout value
A0 = mailbox address
OUTPUT: DO = return code
D1 = message
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timeout value is a 32-bit number of VRTX32 clock ticks. A value of zero indicates
no timeout is requested.

mailbox address is a 32-bit pointer to the mailbox.

message is a nonzero 32-bit data value. Register D1 remains unchanged if VRTX32
returns ER_TMO.

RETURN CODES
$0000 RET_OK Successful return
$000A ER_TMO Timeout

ENVIRONMENTS

This call can be made from task code only.



System Call Reference Extend Memory Partition — SC_PEXTEND

7.15 SC_PEXTEND — Extend Memory Partition

This call extends a memory partition previously defined by SC_PCREATE. The
extension encompasses an additional range of memory locations. This extension
does not have to be contiguous with the memory location of the original partition.
However, the block size in the extension is the same as defined in the original
partition.

The SC_PEXTEND call does not initiate the rescheduling procedure.

INPUT: DO = SC_PEXTEND ($0023)
D1[15:0] = partition ID number
D2 = extension size
A0 = extension address
OUTPUT: DO = return code

partition ID number is a 16-bit value that references the partition. A value of zero
is allowed.

extension size is a 32-bit value that specifies the total size of the extension in bytes.
The extension size must be greater than or equal to block size. An extension cannot
contain more than 32K blocks, although multiple extensions can be used to define
more blocks. To avoid wasted space, the extension size should be an integer
multiple of the block size.

extension address is a 32-bit pointer to the extension.
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RETURN CODES

$0000 RET_OK Successful return

$0003 ER_MEM No memory available; insufficient system memory for
VRTX32 control structures

$000E ER_PID Partition ID error; no such partition

$0012 ER_IIP Invalid input parameter; returned in these cases:

e When the extension size is less than the block size
e When the extension contains more than 32K blocks

ENVIRONMENTS

This call can be made from task and user initialization code.
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7.16 SC_POST — Post Message to Mailbox

This call posts a long-word (32-bit) nonzero message to a specified mailbox. Do not
specify a zero message; zero indicates an empty mailbox.

When there is already a message in the mailbox (mailbox value is nonzero), VRTX32
returns the error code ER_MIU to the posting task. The posting task continues
execution.

A message posted to a mailbox with SC_POST is immediately allocated to any task
pending for the message; the message is not saved in the mailbox itself in this case.

When a higher-priority task is pending on the mailbox, a task switch occurs.

INPUT: DO
D1

A0 = mailbox address

SC_POST ($0008)

message

OUTPUT: DO = return code

message is a nonzero 32-bit data value.

mailbox address is a 32-bit pointer to the mailbox.

RETURN CODES

$0000 RET_OK Successful return
$0005 ER_MIU Mailbox in use
$0006 ER_ZMW Zero message

ENVIRONMENTS

This call can be made from task, interrupt handler, and user initialization code.
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7.17 SC_PUTC — Put Character

This call specifies the next character to transmit to the supported I/O device. When
the 64-byte buffer of characters to transmit is full, the calling task suspends until the
buffer is available (that is, one character is transmitted).

The SC_PUTC call must be used with caution during initialization. An attempt to put
more than 64 characters in the buffer before VRTX_GO causes unpredictable results.

The SC_PUTC call initiates the rescheduling procedure when the transmit buffer is

full.
INPUT: DO = SC_PUTC ($000E)
D1[7:0] = character
OUTPUT: DO = return code

character is an 8-bit value.

RETURN CODES
$0000 RET_OK Successful return

ENVIRONMENTS

This call can be made from task code only.
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7.18 SC_QACCEPT — Accept Message from Queue

This call obtains a long-word (32-bit) message from a specified queue. Unlike
SC_QPEND, this call does not suspend the caller if no message is present. Instead,
VRTX32 returns the error code ER_NMP immediately and the calling task continues
execution. VRTX32 does not return a message when the call is unsuccessful.

To avoid suspension, ISRs must use SC_QACCEPT rather than SC_QPEND to receive
messages.

The SC_QACCEPT call does not initiate the rescheduling procedure.

INPUT: DO = SC_QACCEPT ($0028)
D1[15:0]

queue ID number

OUTPUT: DO = return code

D2 = message

queue ID number is a 16-bit value that references the queue. A value of zero is
allowed.

message is a 32-bit data value. A value of zero is allowed.

RETURN CODES

$0000 RET_OK Successful return
$000B ER_NMP No message present
$000C ER_QID Queue ID error; no such queue

ENVIRONMENTS

This call can be made from task, interrupt handler, and user initialization code.
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7.19 SC_QCREATE — Create Message Queue

This call creates a message queue from available VRTX32 Workspace (refer to Section
4.3, Determining VRTX32 Workspace Size). You specify a queue ID number and the
number of queue entries (the queue size). Tasks pend on the queue in priority
order.

When the queue is created, VRTX32 adds one queue entry to the number you
specify. This additional entry is reserved at the beginning of the queue for a message
posted with the SC_QJAM call when the queue is otherwise full (refer to Section 7.22,
SC_QJAM—Jam Message to Queue).

The SC_QCREATE call does not initiate the rescheduling procedure.

INPUT: DO = SC_QCREATE ($0029)
D1[15:0] = queue ID number
D2[15:0] = number of queue entries
OUTPUT: DO = return code

queue ID number is a 16-bit value that references the queue. A value of zero is
allowed.

number of queue entries is a 16-bit value representing the maximum number of
32-bit messages supported by this queue.

RETURN CODES

$0000 RET_OK Successful return

$0003 ER_MEM No memory available; insufficient system memory for
VRTX32 control structures

$000C ER_QID Queue ID error; ID number already assigned
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ENVIRONMENTS

This call can be made from task and user initialization code.
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7.20 SC_QECREATE — Create FIFO Message Queue
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This call creates a message queue from available VRTX32 Workspace (refer to Section
4.3, Determining VRTX32 Workspace Size). You specify a queue ID number, the
number of queue entries (the queue size), and whether tasks should pend in priority
order or FIFO order.

When the queue is created, VRTX32 adds one queue entry to the number you
specify. This additional entry is reserved at the beginning of the queue for a message
posted with the SC_QJAM call when the queue is otherwise full (refer to Section 7.22,
SC_QJAM—Jam Message to Queue).

The SC_QECREATE call does not initiate the rescheduling procedure.

INPUT: DO = SC_QECREATE ($001F)
D1(15:0] = queue ID number
D2[15:0] = number of queue entries
D3 = task pend order option
OUTPUT: D0 = return code

queue ID number is a 16-bit value that references the queue. A value of zero is
allowed.

number of queue entries is a 16-bit value representing the maximum number of
32-bit messages supported by this queue. (VRTX32 adds one to this number for a
message posted with SC_QJAM.)

task pend order option is a 32-bit value that can be formatted in two ways:

FORMAT 1: Pend tasks in priority order.
D3=0

FORMAT 2: Pend tasks in FIFO order.
D3=1



System Call Reference Create FIFO Message Queue — SC_QECREATE

RETURN CODES
$0000 RET_OK Successful return
$0003 ER_MEM No memory available; insufficient system memory for

VRTX32 control structures
$000C ER_QID Queue ID error; ID number already assigned

ENVIRONMENTS

This call can be made from task and user initialization code.
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7.21 SC_QINQUIRY — Queue Status Inquiry

This call obtains the current count of messages waiting in a queue. When the count
is nonzero, the actual contents of the head-of-queue message is returned to the
caller. Although the caller is given a copy of the first message, the message remains
queued. The calling program must make the SC_QPEND or SC_QACCEPT call to
remove the message.

If the queue is full and messages have been posted with the SC_QJAM call, the count
is one higher than that specified in the SC_QCREATE or SC_QECREATE call.

The SC_QINQUIRY call does not initiate the rescheduling procedure.

INPUT: DO = SC_QINQUIRY ($0024)
D1[15:0] = queue ID number
OUTPUT: DO = return code
D2 = message
D3 = count of messages in queue

queue ID number is a 16-bit value that references the queue. A value of zero is
allowed.

message is a 32-bit data value. A value of zero is allowed. Register D2 remains
unchanged if there are no messages in the queue (count is zero).

count of messages in queue is a 32-bit value representing the current number of
messages in the queue. Register D3 remains unchanged if VRTX32 returns ER_QID.

RETURN CODES

$0000 RET_OK Successful return
$000C ER_QID Queue ID error; no such queue
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ENVIRONMENTS

This call can be made from task, interrupt handler, and user initialization code.

7-29



SC_QJAM — Jam Message to Queue System Call Reference

7.22 SC_QJAM — Jam Message to Queue

This call posts a long-word (32-bit) message to the beginning of a specified queue.
The next task to pend for a message receives the most recently "jammed" message
before any messages posted with the SC_QPOST call. If a task is pending on the
queue when the message is posted, the message is immediately allocated to the task
and is not first saved in the queue.

When a queue is created with SC_QCREATE or SC_QECREATE, VRTX32 adds one
queue entry to the number you specify. This additional entry is reserved at the
beginning of the queue for a2 message posted with the SC_QJAM call when the queue
is otherwise full. This ensures that at least one SC_QJAM call is successful. If the
queue is full and a message has already been "jammed", VRTX32 returns the ER_QFL
return code.

As an alternative to mixing SC_QJAMs and SC_QPOSTs, you can use the SC_QJAM
call to post all messages to the queue. In this case, you can use the full size of the
queue (including the reserved entry), and messages are handled in last-in/first-out

(LIFO) order.

When a higher-priority task is pending on the queue, a task switch occurs.

INPUT: DO = SC_QJAM ($001E)
D1[15:0] = queue ID number
D2 = message
OUTPUT: DO = return code

queue ID number is a 16-bit value that references the queue. A value of zero is
allowed.

message is a 32-bit data value. A value of zero is allowed.
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RETURN CODES

$0000 RET_OK Successful return
$000C ER_QID Queue ID error; no such queue
$000D ER_QFL Queue full

ENVIRONMENTS

This call can be made from task, interrupt handler, and user initialization code.
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7.23 SC_QPEND — Pend for Message from Queue

This call obtains a long-word (32-bit) message from a specified queue. If a message
is present, the task receives it and continues execution. If the queue is empty, the
task suspends and a task switch occurs. The task is not readied until it receives a
message.

You can issue SC_QPEND with a nonzero timeout value. In this case, VRTX32
returns the ER_TMO error code to the calling task if no message is received in the
specified number of VRTX32 clock ticks; refer to Section 3.3.1, Real-Time Clock
Support. (To pend without a timeout, set the timeout parameter to zero.) The
timeout is not synchronized with the VRTX32 clock. Thus, a timeout value of one
VRTX32 clock tick results in the task’s timeout period ending on the next occurrence
of any VRTX32 clock tick. The actual elapsed time the task times out could be less
than one VRTX32 clock tick in this example.

When several tasks pend on the same queue, the tasks receive the message in either
priority or FIFO order. The order is determined by the queue create call used; refer
to Section 7.19, SC_QCREATE—Create Message Queue, and Section 7.20,
SC_QECREATE—Create FIFO Message Queue.

A pending task that has been explicitly suspended with SC_TSUSPEND can receive a
message. However, it remains suspended until it is explicitly resumed with
SC_TRESUME.

To avoid suspension, ISRs must use SC_QACCEPT rather than SC_QPEND to receive

messages.
INPUT: DO = SC_QPEND ($0027)
D1[15:0] = queue ID number
D2 = timeout value
OUTPUT: D0 = return code
D2 = message

queue ID number is a 16-bit value that references the queue. A value of zero is
allowed.
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timeout value is a 32-bit number of VRTX32 clock ticks. A value of zero indicates
no timeout is requested.

message is a 32-bit data value. A value of zero is allowed. Register D2 remains

unchanged if VRTX32 returns ER_TMO.

RETURN CODES

$0000 RET_OK Successful return
$000A ER_TMO Timeout
$000C ER_QID Queue ID error; no such queue

ENVIRONMENTS

This call can be made from task code only.
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7.24 SC_QPOST — Post Message to Queue

7-34

This call posts a long-word (32-bit) message to the end of a specified queue. (To
post the message to the beginning of the queue, refer to Section 7.22,
SC_QJAM—Jam Message to Queue.) A message posted to a queue with SC_QPOST
is immediately allocated to any task pending for the message; the message is not
saved in the queue itself in this case.

When a higher-priority task is pending on the queue, a task switch occurs.

INPUT: DO = SC_QPOST ($0026)
D1[15:0]

D2 = message

queue ID number

OUTPUT: DO return code

queue ID number is a 16-bit value that references the queue. A value of zero is
allowed.

message is a 32-bit data value. A value of zero is allowed.

RETURN CODES

$0000 RET_OK Successful return
$000C ER_QID Queue ID error; no such queue
$000D ER_QFL Queue full

ENVIRONMENTS

This call can be made from task, interrupt handler, and user initialization code.
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7.25 SC_RBLOCK — Release Memory Block

This call releases a memory block back to the partition it came from. The
SC_RBLOCK call should be used to release all blocks back to the partition before
SC_TDELETE is issued, because blocks are not automatically released when a task is
deleted.

The SC_RBLOCK call does not initiate the rescheduling procedure.

INPUT: DO
D1[15:0]
A0 = memory block address

SC_RBLOCK ($0007)

partition ID number

OUTPUT: DO = return code

partition ID number is a 16-bit value that references the partition. A value of zero
is allowed.

memory block address is a 32-bit pointer to the memory block.

RETURN CODES

$0000 RET_OK Successful return

$0004 ER_NMB Not a memory block; specified address does not
reference a block previously allocated from the
specified partition

$000E ER_PID Partition ID error; no such partition

ENVIRONMENTS

This call can be made from task, interrupt handler, and user initialization code.
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7.26 SC_SCREATE — Create Semaphore

7-36

This call creates a word (16-bit) counting semaphore in VRTX32 Workspace, and
returns the semaphore ID number. You specify the initial value of the semaphore
and whether tasks pend on the semaphore in priority order or FIFO order.

An initial value of zero indicates that the resource the semaphore is "locking" starts in
a locked state. A nonzero value indicates how many tasks can access the resource at
one time.

Each semaphore and event flag group is associated with a control block. You specify
the maximum number of control blocks in the VRTX32 Configuration Table (refer to
Section 4.2, VRTX32 Configuration Table). If you try to create more semaphores
and/or event flag groups than you've specified in the configuration table, VRTX32
returns the ER_NOCB error code.

This call does not initiate the rescheduling procedure.

INPUT: DO = SC_SCREATE ($002B)
D1 = initial value

D2 = task pend order option

OUTPUT: DO = return code

D1 = semaphore ID number

initial value is a 32-bit value that specifies the initial value of the semaphore from 0
to 65,535. A zero value indicates that the resource starts in a locked state.

task pend order option is a 32-bit value that can be formatted in two ways:

FORMAT 1: Pend tasks in priority order.
D2=0

FORMAT 2: Pend tasks in FIFO order.
D2=1
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semaphore ID number is a 32-bit value that references the semaphore.

RETURN CODES

$0000 RET_OK Successful return

$0030 ER_NOCB  No control blocks available
ENVIRONMENTS

This call can be made from task and user initialization code.
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7.27 SC_SDELETE — Delete Semaphore

This call deletes the specified semaphore, making the semaphore’s control block
available for reuse.

The SC_SDELETE call initiates the rescheduling procedure if the forced delete option
is specified and there are tasks pending on the semaphore. In this case, all pending
tasks are readied.

If this option is not specified, VRTX32 returns the ER_PND error code if you try to
delete a semaphore with pending tasks.

INPUT: D0 = SC_SDELETE ($002C)
D1 = semaphore ID number

D2 = force delete option

OUTPUT: DO return code

semaphore ID number is a 32-bit value that references the semaphore. VRTX32
returns this number in the SC_SCREATE call.

force delete option is a 32-bit value that can be formatted in two ways:

FORMAT 1: Delete semaphore only if no tasks are pending.
D2=0
FORMAT 2: Delete semaphore and ready all pending tasks.
D2=1
RETURN CODES
$0000 RET_OK Successful return
$0031 ER_ID Semaphore ID error

$0032 ER_PND Tasks pending on semaphore; Format 1 only
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ENVIRONMENTS

This call can be made from task and user initialization code.
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7.28 SC_SINQUIRY — Semaphore Inquiry

This call obtains the specified semaphore’s value. The SC_SINQUIRY call does not
initiate the rescheduling procedure.

INPUT: D0 = SC_SINQUIRY ($002F)
D1 = semaphore ID number
OUTPUT: D0 = return code
D2 = semaphore value

semaphore ID number is a 32-bit value that references the semaphore. VRTX32
returns this number in the SC_SCREATE call.

semaphore value is the current 16-bit semaphore value.

RETURN CODES
$0000 RET_OK Successful return
$0031 ER_ID Semaphore ID error
ENVIRONMENTS

This call can be made from task, interrupt handler, and user initialization code.
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7.29 SC_SPEND — Pend on Semaphore

This call pends on a restricted resource’s semaphore. If the semaphore has a
nonzero value, the semaphore is decremented and the task continues execution.

If the specified semaphore has a zero value, the task suspends and a task switch
occurs. The task is not readied until the resource becomes available and the
SC_SPOST call increments the semaphore.

You can issue SC_SPEND with a nonzero timeout value. In this case, VRTX32 returns
the ER_TMO error code to the calling task if the resource does not become available
in the specified number of VRTX32 clock ticks; refer to Section 3.3.1, Real-Time Clock
Support. (To pend without a timeout, set the timeout parameter to zero.) The
timeout is not synchronized with the VRTX32 clock. Thus, a timeout value of one
VRTX32 clock tick results in the task’s timeout period ending on the next occurrence
of any VRTX32 clock tick. The actual elapsed time the task times out could be less
than one VRTX32 clock tick in this example.

When several tasks pend on the same semaphore, the tasks are readied in either
priority or FIFO order. The order is determined by the SC_SCREATE call; refer to
Section 7.26, SC_SCREATE—Create Semaphore.

If the task is suspended on a semaphore and the semaphore is deleted, the task is
readied and VRTX32 returns the ER_DEL error code.

A pending task that has been explicitly suspended with SC_TSUSPEND can receive
access to a resource. However, it remains suspended until it is explicitly resumed
with SC_TRESUME.

INPUT: DO = SC_SPEND ($002D)
D1 = semaphore ID number
D2 = timeout value

OUTPUT: DO = return code
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7-42

semaphore ID number is a 32-bit value that references the semaphore. VRTX32
returns this number in the SC_SCREATE call.

timeout value is a 32-bit number of VRTX32 clock ticks. A value of zero indicates
no timeout is requested.

RETURN CODES

$0000 RET_OK Successful return
$000A ER_TMO Timeout

$0031 ER_ID Semaphore ID error
$0033 ER_DEL Semaphore is deleted

ENVIRONMENTS

This call can be made from task code only.
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7.42 UI_ENTER — Enter Interrupt Handler

This call starts an ISR if interrupt stack switching is enabled; the ISR must use
UI_EXIT for termination. If interrupt stack switching is enabled, UI_ENTER switches
from the stack of the interrupted task to the interrupt stack.

UI_ENTER can also be used if interrupt stack switching is not enabled. However, this
is effectively a null operation. UI_ENTER and UI_EXIT are optimized for fast
performance.

NOTE: If interrupt stack switching is enabled, save only register
DO on the stack before issuing UI_ENTER. Other registers must be
saved after UL_ENTER. Otherwise, the registers are saved on the
wrong stack and are not restored properly. See Example 7-1.

Example 7-1 The UI_ENTER call

UIFENTER EQU  $16 * UI_ENTER function code
VRTX EQU $00 * VRTX32 trap number

MOVE.L DO, - (SP) * save DO

MOVEQ.L #UIFENTER,DO * UI_ENTER function code
TRAP #VRTX * trap into VRTX32

MOVE.L D1, -(SP) * save additional registers

*

interrupt servicing

INPUT: DO = UI_ENTER ($0016)
OUTPUT: DO = return code
RETURN CODES

$0000 RET_OK Successful return
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ENVIRONMENTS

This call can be made from device ISRs only.
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7.43 UI_EXIT — Exit Interrupt Handler

This call exits an ISR. Unlike the RTE instruction, the UI_EXIT call interfaces with
VRTX32. This means that task rescheduling can occur in response to ISR activity,
such as VRTX32 clock updates, posted messages, or character I/O. When any
VRTX32 call is made from the ISR, this call must be used.

When ISRs are nested, rescheduling occurs only after the last UI_EXIT. Refer to
Chapter 3, Interrupt Support, for more information.

Because the UI_EXIT call is made with register DO, the ISR must save the original
value of DO at the top of the stack. The stack must have this format when calling
UI_EXIT:

SSP ——9 DO |
SR |
PC |

Format/ID* I

*  MC68010 architecture only.

In addition, UI_ENTER and UI_EXIT must be used if interrupt stack switching is
enabled. When UI_ENTER starts the ISR, UI_EXIT must end the ISR. UI_ENTER and
UI_EXIT are optimized for fast performance.

INPUT: DO = UI_EXIT ($0011)

OUTPUT: No return is possible

ENVIRONMENTS

This call can be made from device ISRs only.
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7.44 UI_RXCHR — Received-Character Interrupt

7-66

This call is used by an ISR to transfer each character to VRTX32 as it is received from
the supported input device. VRTX32 manages the buffering of such characters and
their transfer to tasks that issue SC_GETC and SC_WAITC calls. This buffer is 64
bytes in length. After the ISR that calls UI_RXCHR exits (with UI_EXIT), the
rescheduling procedure can occur.

INPUT: DO = UI_RXCHR ($0013)
D1[7:0] = character
OUTPUT: DO = return code

character is an 8-bit value.

RETURN CODES

$0000 RET_OK Successful return
$0007 ER_BUF Buffer full

ENVIRONMENTS

This call can be made from interrupt handler code only.

Example 7-2 is an example of the UI_RXCHR call. Note that this example shows only
the relevant VRTX32 calls; the ISR may require additional instructions to support
proper device operation.

Example 7-2 The UI_RXCHR Call

U_DATA EQU $D8 * 8251A USART data port
UIFRXCHR EQU  $13 * UI_RXCHR function code
UIFEXIT EQU $11 * UI_EXIT function code
VRTX EQU 500 * VRTX32 trap number
INT_RXCHR:

MOVE.L DO, - (SP) * gsave DO



System Call Reference

MOVE.L
MOVE.B
MOVEQ.L
TRAP

MOVE.L
MOVEQ.L
TRAP

D1,-(SP)
U_DATA, D1
#UIFRXCHR, DO
#VRTX

(SP)+,D1
#UIFEXIT, DO
#VRTX

X % % %

Received-Character Interrupt — UI_RXCHR

save D1

input character from USART

call UI_RXCHR to give
character to VRTX32

should check return code here

restore D1

call UI_EXIT to restore DO
with possible rescheduling
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7.45 UI_TIMER — Announce Timer Interrupt

This call is used by an ISR to inform VRTX32 that a time interval, or VRTX32 clock
tick, has occurred. (VRTX32 processes the timer tick at the last UL_EXIT call in a
group of nested interrupts.)

A task switch can occur after a UI_EXIT call when UI_TIMER readies a delayed or
pended task whose priority is higher than the interrupted task.

INPUT: DO

UI_TIMER ($0012)

OUTPUT: DO return code

RETURN CODES
$0000 RET_OK Successful return

ENVIRONMENTS

This call can be made from task (to simulate VRTX32 clock ticks) and interrupt
handler code only.

Example 7-3 is a counter-timer ISR. It ends with UI_EXIT instead of an RTE
instruction; this allows VRTX32 to reschedule priorities when the call results in the
expiration of a time-slicing interval, a delay interval, or a pend timeout. Note that
this example shows only the relevant VRTX32 calls; the ISR may require additional
instructions to support proper device operation.

Example 7-3 Counter-Timer ISR

UIFTIMER EQU $12 * UI_TIMER function code
UIFEXIT EQU $11 * UI_EXIT function code
VRTX EQU $00 * VRTX32 trap number

INTERRUPT CLK:

MOVE.L DO,-(SP) * save DO
MOVEQ.L #UIFTIMER,DO * call UI_TIMER to inform
TRAP #VRTX * VRTX32 that a tick has expired
MOVEQ.L #UIFEXIT,DO * call UI_EXIT, restoring DO,
*

TRAP #VRTX with possible rescheduling
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7.46 UI_TXRDY — Transmit-Ready Interrupt

This call is used by an ISR to inform VRTX32 that it is ready to transmit another
character to the supported character output device. VRTX32 returns the next
character from its accumulated buffer of SC_PUTC requests to the ISR.

The ISR and VRTX32 use the TXRDY driver routine to transmit characters. Refer to
Section 3.3.3, Character I/O Support, for more information about this user-supplied
routine.

When there are no outstanding SC_PUTC requests (the output buffer is empty),
UI_TXRDY returns with the ER_NCP error code.

When the output buffer is full and one or more tasks have suspended on an
SC_PUTC, the rescheduling procedure is initiated at the UI_EXIT call.

INPUT: DO = ULTXRDY ($0014)
OUTPUT: DO = return code
D1[7:0] = character

character is an 8-bit value. Register D1 remains unchanged if VRTX32 returns
ER_NCP.

RETURN CODES
$0000 RET_OK Successful return

$0010 ER_NCP No character present

ENVIRONMENTS

This call can be made from interrupt handler code only.
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7.47 VRTX_GO — Start Application Execution

VRTX_GO causes VRTX32 to gain control; VRTX32 then begins multitasking by
starting the highest-priority task. This call should be issued only after VRTX_INIT.
No return is made to the caller.

NOTE: All user initialization code, including the VRTX_GO call,
must execute in Supervisor mode.

INPUT: DO = VRTX_GO ($0031)
OUTPUT: No output values
ENVIRONMENTS

This call can be made from user initialization code only.
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7.48 VRTX_INIT — Initialize VRTX32

This call, issued from user-supplied code executed by system reset, causes VRTX32 to
perform its initialization activities. User initialization code must execute in Supervisor
mode.

VRTX_INIT requires the use of a temporary stack. You must set up a small (100-byte)
stack before calling VRTX_INIT. Refer to Chapter 4, Configuration and Initialization,
for more information.

INPUT: DO = VRTX_INIT ($0030)
OUTPUT: DO = return code
RETURN CODES
$0000 RET_OK Successful return
$000F ER_INI Insufficient VRTX32 Workspace
$0011 ER_ICP Invalid configuration table parameter

ENVIRONMENTS

This call can be made from user initialization code only.
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* READY

A Division of Ready Systems

System Call Summary

This appendix contains the set of VRTX32 system calls and the input data, including the
hexadecimal value of the function code supplied in DO. The return data is shown in square

brackets [ ].

The error code is always returned in DO except for the UI_EXIT and VRTX_GO calls. In these
cases, no return is possible. This error code value is not shown in this appendix.

Table A-1 Task Management

input/[returned] data
Mnemonic DO D1 D2 D3 A0
SC_TCREATE $0000 priority task ID mode address
SC_TDELETE $0001 priority
or ID
SC_TSUSPEND | $0002 priority
or ID
SC_TRESUME | $0003 priority
or ID
SC_TPRIORITY | $0004 1D new
priority
SC_TINQUIRY | $0005 ID/[ID] [priority] [status] [TCB addr]
SC_LOCK $0020
SC_UNLOCK $0021
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Table A-2 Memory Allocation

input/[returned] data
Mnemonic DO D1 D2 D3 A0

SC_GBLOCK $0006 partition [address]
ID

SC_RBLOCK $0007 partition address
ID

SC_PCREATE $0022 partition partition block address
ID size size

SC_PEXTEND $0023 partition extension address
ID size

Table A-3 Communication and Synchronization

input/[returned] data
Mnemonic DO D1 D2 D3 D4/A0
SC_POST $0008 message A0: address
SC_PEND $0009 timeout/ AQ: address
[message]
SC_ACCEPT $0025 [messagel AQ: address
SC_QPOST $0026 queue ID message
SC_QJAM $001E queue ID message
SC_QPEND $0027 queue 1D timeout/
[message]
SC_QACCEPT $0028 queue ID [messagel
SC_QCREATE $0029 queue ID count

(continued on next page.)
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Table A-3, continued

System Call Summary

input/[returned] data
Mnemonic DO DI D2 D3 D4/40
SC_QECREATE | $001F queue ID count pend option
SC_QINQUIRY | $002A queue ID [message] [count]
SC_FCREATE $0017 [event flag
group ID]
SC_FDELETE $0018 event flag force option
group ID
SC_FPOST $001A event flag event flags
group ID
SC_FPEND $0019 event flag timeout/ event flags | D4: mask
group ID [event flag option
group]
SC_FCLEAR $001B event flag event flags/
group ID [event flag
group]
SC_FINQUIRY $001C event flag [event flag
group ID group]
SC_SCREATE $002B initial value/[ pend option
[semaphore
ID]
SC_SDELETE $002C semaphore | force option
ID
SC_SPOST $002E semaphore
ID
SC_SPEND $002D semaphore | timeout
D
SC_SINQUIRY $002F semaphore [semaphore
ID value]
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Table A-4 Interrupt Support

input/[returned] data
Mnemonic DO D1 D2 D3 A0
UI_ENTER $0016
UI_EXIT $0011
Table A-5 Real-Time Clock
input/[returned] data
Mnemonic DO D1 D2 D3 A0
SC_GTIME $000A [VRTX32
clock value]
SC_STIME $000B VRTX32
clock value
SC_TDELAY $000C ticks
SC_TSLICE $0015 ticks
UI_TIMER $0012




Table A-6 Character 1/O

System Call Summary

input/[returned] data
Mnemonic DO D1 D2 D3 A0
SC_GETC $000D [character]
SC_PUTC $000E character
SC_WAITC $000F character
UI_RXCHR $0013 character
UL_TXRDY $0014 [character]
Table A-7 Initialization
input/[returned] data
Mnemonic DO D1 D2 D3 A0
VRTX_INIT $0030
VRTX_GO $0031
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Return Codes s READY

A Division of Ready Systems

Other components can return completion status codes that are specific to the
individual components. Consult the appropriate user’s guide for information about
10X and FMX completion status codes. All Hunter & Ready components return the
same RET_OK value for successful completions:

31 i6 15 0

All error returns from Hunter & Ready components have this format:

Sign Extension Component ID | Error Code

31 i6 15 8 7 0

After a VRTX32 system call executes, a 32-bit return code is returned in register DO.
Table B-1, Return Codes, lists the values, mnemonics, meanings, and affected
commands of all possible return codes (specified in hexadecimal).

When using VRTX32 to access other components, VRTX32 can reject invalid
component calls with the return codes shown in Table B-2.
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Table B-1 Return Codes

DO Mnemonic Meaning Affected Commands

$0000 RET_OK Successful return [All valid commands]

$0001 ER_TID Task ID error SC_TCREATE, SC_TDELETE,
SC_TINQUIRY, SC_TPRIORITY
SC_TRESUME, SC_TSUSPEND

$0002 ER_TCB No TCBs available SC_TCREATE

$0003 ER_MEM No memory available SC_GBLOCK, SC_PCREATE,
SC_PEXTEND, SC_QCREATE,
SC_QECREATE

$0004 ER_NMB Not 2 memory block SC_RBLOCK

$0005 ER_MIU Mailbox in use SC_POST

$0006 ER_ZMW Zero message SC_POST

$0007 ER_BUF Buffer full UI_RXCHR

$0008 ER_WTC Previous SC_WAITC already SC_WAITC

in progress

$000A ER_TMO Timeout SC_FPEND, SC_PEND,
SC_QPEND, SC_SPEND

$000B ER_NMP No message present SC_ACCEPT, SC_QACCEPT

$000C ER_QID Queue ID error SC_QACCEPT, SC_QCREATE,
SC_QECREATE, SC_QJAM,
SC_QINQUIRY, SC_QPEND,
SC_QPOST

$000D ER_QFL Queue full SC_QJAM, SC_QPOST

$000E ER_PID Partition ID error SC_GBLOCK, SC_PCREATE,
SC_PEXTEND, SC_RBLOCK

$000F ER_INI Insufficient VRTX32 VRTX_INIT

Workspace
$0010 ER_NCP No character present UL_TXRDY
$0011 ER_ICP Invalid configuration VRTX_INIT

table parameter
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Table B-1, continued

Return Codes

DO Mnemonic Meaning Affected Commands
$0012 ER_IIP Invalid input parameter SC_PCREATE, SC_PEXTEND,
SC_TDELETE, SC_TRESUME,
SC_TSUSPEND
$0030 ER_NOCB No control blocks available SC_FCREATE, SC_SCREATE
$0031 ER_ID Event flag group or SC_FCLEAR, SC_FDELETE,
semaphore ID error SC_FINQUIRY, SC_FPEND,
SC_FPOST, SC_SDELETE,
SC_SINQUIRY, SC_SPEND,
SC_SPOST
$0032 ER_PND Tasks pending on event SC_FDELETE, SC_SDELETE
flag group or semaphore
$0033 ER_DEL Event flag group or SC_FPEND, SC_SPEND
semaphore is deleted
$0034 ER_OVF Event flag already set or SC_FPOST, SC_SPOST

semaphore overflow

Table B-2 Return Codes Indicating Invalid Component Calls

DO Mnemonic Meaning
$0009 ER_ISC Invalid system call (VRTX32 opcode
invalid)
$0020 ER_CVT Component Vector Table not present
$0021 ER_COM Undefined component
$0022 ER_OPC Undefined opcode for component
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EVT and TCB Formats s READY

A Division of Ready Systems

C.1 Introduction

VRTX32 uses several standard data structures for run-time information storage. This
appendix describes the EVT and the TCB. Another standard data structure VRTX32
uses is the configuration table, which is described in Chapter 4, Configuration and
Initialization.

C.2 Exception Vector Table

The M68000 architecture defines a Exception Vector Table (EVT) to control access
to service routines for hardware-generated interrupts and software-generated traps.
You specify your own interrupt and trap handlers.

Figure C-1, Exception Vector Table, is a simplified example of an EVT. Motorola
technical publications supply complete details.

In this figure, the TRAP #0 instruction accesses VRTX32. However, any software
interrupt vector can be used. The PC value specifies the base address of VRTX32.
Also shown in this figure is the pointer to the VRTX32 Configuration Table at vector
64 (offset $100).
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$000
$004

$008
$00C

$080
$084

$100

$3F8
$3FC

Reset SSP

Reset PC

Bus Error PC

Address Error PC

TRAP #0 PC

TRAP #1 PC

Vector 64

Vector 254 PC

Vector 255 PC

| verxszpc |

Vector to VRTX32
entry point

- [ Config Table Address |

Pointer to Configuration
Table

Figure C-1 Exception Vector Table

C.3 Task Control Block Format

For each task created, VRTX32 maintains in its workspace a Task Control Block
(ICB). Each TCB records the contents of registers DO through D5, A0 through A3,
SSP, USP, and other status information for its task. The format of the TCB is shown

in Figure C-2, Task Control Block.
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$00

$08
$oC
$0D
$0E
$10
$14
$18
$1C
$20
$24
$28
$2C
$30
$34
$38
$3C
$40
$44
$46

TBRSV1

TBEXT

TBPRI
TBID
TBSTAT

TBDO
TBD1
TBD2
TBD3
TBD4
TBDS

TBAO

TBA1

TBA2

TBA3

TBSSP

TBUSP

TBSTACK

TBFLAGS |

TBRSV2

I

EVT and TCB Formats

Reserved for VRTX32

Pointer to user's TCB extension
Priority

ID number
Status word
Do

D1

D2

D3

D4

D5

A0

A1

A2

A3

Saved SSP
Saved USP

—  Register Save Area

Original stack pointer

— Reserved for VRTX32

Figure C-2 Task Control Block
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The SC_TINQUIRY call returns the TBSTAT (status word) value from the TCB.
When the status word is zero, the associated task is ready to run. When the status
word is nonzero, the idle task is running or the task is suspended for one or more
reasons. The bit settings of the status word indicate the reasons for suspension; see

Table C-1.
Table C-1 Status Word Bit Values

Mnemonic Bit Reason for Suspension Suspending

Value Call
TBSSUSP $01 Explicitly suspended SC_TSUSPEND
TBSMBOX $02 Suspended for mailbox message SC_PEND
TBSGETC $04 Suspended for character input SC_GETC
TBSPUTC $08 Suspended for character output SC_PUTC
TBSWAITC $10 Suspended for special character SC_WAITC
TBSDELAY $20 Suspended for task delay* SC_TDELAY
TBSQUEUE $40 Suspended for queue message SC_QPEND

$80 Reserved -not applicable-
TBSIDLE $100 Idle task -not applicable-
TBSFLAG $200 Suspended on event flag group SC_FPEND
TBSSEMA $400 Suspended on semaphore SC_SPEND
* Also set for pend calls when a timeout is in effect.




Appendix D HUN TER
An Example s READY

A Division of Ready Systems

This appendix provides an introduction to running an application program with
VRTX32. This example is written specifically for the Microbar DBC68K2 68000 board
with the Microbar DBUGG68K monitor.

The board support package included in this appendix initializes VRTX32, creates a
single task, initializes the EVT vectors, the interrupt controller device, the counter-
timer device, and the USART device. It then starts multitasking.

The interactive example included in this appendix contains two tasks. The first task
repeatedly reads characters from the I/O port and posts them to a mailbox. The
second task is created by the first task and pends at the mailbox waiting for
messages. As each character is received, the second task outputs the character to the
I/O port and pends again at the mailbox. In other words, this example echoes
characters.

Also included in this appendix is the vrtxvisi.inc file. This file contains the standard
equates used to define VRTX32 function codes, error codes, and the TCB and
configuration table structures.

Figure D-1, Example Configuration, shows the configuration of the example.

Figure D-2, Example Memory Organization, shows the memory organization of the
example. Both VRTX32 and the optional monitor are in PROM, and the remaining
code is in read/write memory. The mailbox is included in the area labeled Variables.
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/ VRTX32

EVT

Configuration

Table

ISR
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VRTX32 Workspace

Task 2

Task 1

Figure D-1 Example Configuration
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Figure D-2 Example Memory Organization
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D.1 Example Board Support Package

KA A AR A A AR AR KRR A AR AR A AR AR AR KR A A AR AR AR AR A A AR I Ak Ak Ak khkkkkkkhkhk Ak hkkhxkkkx

FILE:
VERSION:

bsp.asm

1.04

VRTX32 BOARD SUPPORT PACKAGE

DATE: APRIL 1987

HUNTER & READY, INC.

* % ok ok X X ok

A AR AR AR KK AR AR AR A A A A AR AR A KRA AR KA AR A AAA AR I A Ak KAk hkhkhkhkhkhk kA kA xhkhhhkkhkkkhkkxkxkx

This is an example board support package for the Microbar
DBC68K2 68000 CPU board.

*
*
*
*
*
*
* COPYRIGHT 1987,
*
*
*
*
*
*
*

*
*
*
*

hhk A A AR AR AR KRR AR KA KA A AR AR AR ARk AR hAA Ak hkhhhkhhkhkhkhkhkhkhkhhkhkhkhhkkhkhhkhkhkhkhkkkhkhkdxkk

* Include VRTX32 definitions

NOLIST
INCLUDE
LIST

‘vrtxvisi.inc’

* Codes put in register

MONITOR
VXINERR
TCRTERR
RXCHERR
BREAKPT

EQU
EQU
EQU
EQU
EQU

SOFF00
SOFFO1
$SOFF04
SO0FF06
3

* Memory allocation

VRTXCODE

EQU

$OEEC000

* Interrupt vectors

VRTX_VCT

CFTBL_VCT
INT53_VCT
INT74_VCT

EQU
EQU
EQU
EQU

$80

$100
$208
$220

* External references

XREF MAI

SECTION

* VRTX32 Configuration Table

XDEF CFT
CFTBL:

DC.L

D-4

N

13

BL

$C000

*

* % ok % %

L S

VRTX32 equates

D7 at breakpoints

monitor return code
VRTX INIT error
SC_TCREATE error
UI_RXCHR error
breakpoint TRAP value

VRTX32 codespace address

VRTX32 vector (trap 0)
configuration table vector
Intel 8253 vector

Intel 8274 vector

application program

VRTX32 configuration table

VRTX32 workspace start address
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DC.L 3988 * VRTX32 workspace size

DC.W 126 * system stack size

DC.W 0 * no interrupt stack

DC.W 0 * no control blocks

DC.W 0 * reserved, must be 0

DC.W 0 * use default idle stack size (128)
DC.W 0 * reserved, must be 0

DC.W 7 * component-disable-level
DC.W 126 * user stack size

DC.L 0 * reserved, must be 0

DC.W 3 * user task count

DC.W 0 * reserved, must be 0

DC.L VTXRDY * VRTX32 TXRDY driver address
DC.L 0 * no TCREATE routine

DC.L 0 * no TDELETE routine

DC.L 0 * no TSWITCH routine

DC.L 0 * component vector table
SECTION 14

* Initialization stack

XDEF STACKBAS

STACKBAS:

DS.B 100

XDEF STACKTOP
STACKTOP:

SECTION 0
KA AR KA A ARK AR AR A KRR AR RN AR A Ak A AR A A kA Ak Ak hhk kA hk ko hkhkhhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhhxdkkxk
* *
: ENTRY: Start actual execution here *

*

AR KA AR KR KKK AR A A A A A KA KA KR IR AR KA AR AR AR A A A Ak Ak kkhkhhkkhkkhhkhkhkk Ak hkhkhhkkhkhhkkhkk

* Initialize VRTX32 and stack

XDEF ENTRY
ENTRY:
MOVE . W #$2700, SR * status register; interrupts disabled
MOVE.L #CFTBL, CFTBL_VCT * VRTX32 Configuration Table vector
MOVE.L #VRTXCODE, VRTX_VCT * load VRTX32 vector
MOVE.L #STACKTOP, SP * set up init stack
MOVE.L #VRTXFINIT, DO * VRTX_INIT function code
TRAP #VRTX * call VRTX32
TST.L DO * any errors?
BEQ INITASK * no, continue

*

MOVE.L #VXINERR, D7 VRTX_INIT error code
TRAP #BREAKPT * back to monitor

D-5
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* Create application task

INITASK:

MOVEQ.L #0,D1 * priority = 0

MOVEQ.L #0,D2 * ID = 0

MOVEQ.L #0,D3 * user mode

MOVE.L #MAIN, AOQ * load task address
MOVE.L #SCFTCREATE, DO * SC_TCREATE function code
TRAP #VRTX * call VRTX32

TST.L DO * any errors?

BEQ INITCHIP * no, continue

>*

MOVE.L #TCRTERR, D7 SC_TCREATE error code
TRAP #BREAKPT * back to monitor

* Initialize chips and start VRTX32

INITCHIP:

JSR S$8259 * initialize the 8259

JSR S$8253 * initialize the 8253

JSR 58274 * initialize the 8274

MOVE.L #VRTXFGO, DO * VRTX GO function code

TRAP #VRTX * call VRTX32
KRR KA KRR A AR I A AR AR A KRR AR KR A AR AR AR Ak hkhkdkhkhkhk ko kkkhkhkhkhkhkhkkhkkdhhkhkrhhkhkhhkhhkkx
* *
* Intel 8259A Interrupt Controller Initialization Routine *
* *

KRR A I AR A A KRNI A AR A IA A AR KA A AR A A I A A AR A A Ak Ak Ak Ak hhkhkhkhkk Ak hkhkkhkhkhkhkhkkhkhkhkhkkkkkk

D8259 EQU $EFFF80 * 8259 device address
D59CNTRL EQU D8259+1 * 8259 control port
D59DATA EQU  D8259+3 * 8259 data port
XDEF S$8259 * initialization routine entry point
$8259:

* Initial steps

MOVE.B #500, D59DATA * sync up
MOVE .B #500,D59DATA * sync up
MOVE.B #$00, D59DATA * sync up
MOVE.B #500,D59DATA * sync up

* Set Initialization Command Word 1 (ICW1l) to edge-triggered mode,
* gingle 8259 (ICW3 not needed), ICW4 needed

MOVE.B #$13,D59CNTRL * ICW1 (ICW4, no ICW3)
* Set ICW2 to EVT addresses $200 to $21C

MOVE.B #580,D59DATA * ICW2 (vector)

D-6
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* Set ICW4 to not special fully nested mode, buffered mode/master,
* auto EOI, 8086/8088 mode. Then return to caller.

MOVE .B #$0F, D59DATA * ICW4
RTS * return to caller

KA A A A A A AR AR A A A A AR A A AR A A Ak A A A A Ak kA Ak A A Ak Ak Ak kA hhhkhhkhkhkhhkhkhkhk Ak kA hhkhkhhkkhkkk

* *
* Intel 8253 Counter-Timer *
* *

kA hhk kA A A A Ak A A A A Ak bk h A hk kA Ak kA Ak Ak A Ak A A A Ak bk hkkhkkhkhkhkhkh bk hkhkdkrhkhkhkkhkhkhkhkhkkhkhkhkk

D8253 EQU SEFFF40 * 8253 device address
D53CNTO EQU D8253+1 * 8253 counter 0
D53CNT1 EQU D8253+3 * 8253 counter 1
D53CNT2 EQU D8253+5 * 8253 counter 2
D53CNTRL EQU D8253+7 * 8253 control port
* Initialization routine
XDEF S8253 * initialization routine entry point

$8253:

* Initialize counter 2 (baud rate) 9600 baud

MOVE.B #$B6, D53CNTRL * set control word (mode 3)
MOVE.B #508,D53CNT2 * set least sig byte (1lsb) of count
MOVE.B #$00,D53CNT2 * set most sig byte (msb) of count

* Initialize counter 0 (clock) 6.66ms;
set delay to $2000 (6.66ms with 1.25MHz clock)

*

MOVE.B #$36, D5S3CNTRL * set control word (mode 3)
MOVE.B #$00,D53CNTO * set lsb of count
MOVE.B #$20,D53CNTO * set msb of count

*

Load the Exception Vector Table (EVT) and return

MOVE.L #18253, INT53_VCT * vector 130 (decimal)
RTS * return to caller

* Interrupt service routine (ISR)

XDEF I8253 * ISR entry point
I8253:

MOVE.L  DO,-(SP) * save DO

MOVE.L #UIFTIMER, DO * UI_TIMER function code
TRAP #VRTX * call VRTX32

MOVE.L #UIFEXIT,DO * UI_EXIT function code
TRAP #VRTX * call VRTX32
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AR A A AR A A AR A A A AR A A AR A A A A A A A AR A A A Ak A AR Ak A A A A Ak Ak kA A A Ak h kA Ak AR Ak Ak kk kA hhhkkk

*
*
*

*

Intel 8274 USART *

*

KA AR KA KA R A R AR A A A AR A A AN AR AR A A AR AR A A A A Ak Ak A Ak Ak kA Ak Ak hkhkhhkhkhkhkhkhhhkhkhdhhxhxhkkxk

D8274 EQU SEFFF20
ADATA74 EQU  D8274+1
BDATA74 EQU  D8274+3
ACNTRL74 EQU  D8274+5
BCNTRL74 EQU  D8274+7
RXMASK EQU $TF

EOI EQU $38

* Initialization routine

XDEF S8274
58274:

* Initialize channel A

MOVE.B #$10, ACNTRL74
MOVE.B #$10, ACNTRL74
MOVE .B #$18, ACNTRL74
NOP
NOP
NOP
NOP
MOVE.B #5$14, ACNTRL74
MOVE.B #$44, ACNTRL74
MOVE.B #$11, ACNTRL74
MOVE .B #$02, ACNTRL74

* ok % % %k ot %

* % ok O ok Ok X % F X

Intel 8274 USART address

8274 data channel A

8274 data channel B

8274 control/status channel A
8274 control/status channel B
received character mask

8274 end-of-interrupt

initialization routine entry point

reset pointer to WROA

point to command register WROA
channel A reset

delay #3 to process reset channel A
delay #2 to process reset channel A
delay #1 to process reset channel A
delay #0 to process reset channel A
point to command register WR4A
clock rate x16; 1 stop bit; no parity
point to command register WRI1A
interrupt on all Rx & ignore parity

* Fixed vector; Tx interrupt enable

MOVE.B #$13, ACNTRL74
MOVE.B #$C1, ACNTRL74
MOVE.B #$15, ACNTRL74
MOVE.B #$68, ACNTRL74

* Initialize channel B

MOVE.B #$10, BCNTRL74
MOVE.B #510, BCNTRL74
MOVE.B #$18, BCNTRL74
NOP
NOP
NOP
NOP
MOVE.B #$14,BCNTRL74
MOVE.B #$44,BCNTRL74
MOVE.B #$11, BCNTRL74
MOVE.B #$1A, BCNTRL74

* % ok

* % b F ok % ok % ok X O}

point to command register WR3A
Rx 8 bits/char; Rx enable
point to command register WR5A
Tx 8 bits/char; Tx enable

reset pointer to WROB

point to command register WROB
channel B reset

delay #3 to process reset channel B
delay #2 to process reset channel B
delay #1 to process reset channel B
delay #0 to process reset channel B
point to command register WR4B
clock rate x16; 1 stop bit; no parity
point to command register WR1B
interrupt on all Rx & ignore parity

* Fixed vector; Tx interrupt enable

D-8



MOVE.
MOVE.
MCVE.
MOVE.
MOVE.
MOVE.

Wwwwww

#$13, BCNTRL74
#5C1, BCNTRL74
#$15, BCNTRL74
#$68, BCNTRL74
#$12, BCNTRL74
#$88, BCNTRL74

P
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point to command register WR3B
Rx 8 bits/char; Rx enable

point to command register WR5B
Tx 8 bits/char; Tx enable

point to command register WR2B
vector for interrupt acknowledge

* Initialize channel B to interrupt vector mode

MOVE.B
MOVE.B

#512, ACNTRL74
#$30, ACNTRL74

*
*

point to command register WR2A
nonvectored interrupt mode for ch B

* Put ISR vector in Exception Vector Table (EVT) and return

MOVE.L
RTS

* Interrupt service routine (ISR)

#18274, INT74_VCT

XDEF 18274

18274:
MOVE.L DO, - (SP)
MOVE.L D1,-(SP)

*
*

*

*
*

vector 136 (decimal)
return to caller

ISR entry point

save DO
save D1

* USART only provides one interrupt output, so ISR must
* decide if it’s a transmitter or receiver interrupt

BTST
BEQ

#0, BCNTRL74
XMIT

*
*

Tx interrupt?
yes, handle it

* Receiver interrupt handled here

MOVE.B
ANDI.B
MOVE.L
TRAP
TST.L
BEQ

MOVE.L
TRAP

BDATA74,D1
#RXMASK, D1
#UIFRXCHR, DO
#VRTX

DO

RTN

#RXCHERR, D7
#BREAKPT

* % X ok ¥

*

get the character
strip off high bit
UI_RXCHR function code
call VRTX32

any errors?

exit if none

UI_RXCHR error code
back to monitor

* Transmitter interrupt handled here

XMIT:

MOVE.B
MOVE.B

MOVE.L
TRAP
TST.L
BNE
JSR

#528, ACNTRL74
#$28, BCNTRL74

#UIFTXRDY, DO
#VRTX

DO

RTN

VTXRDY

* X

X % ok X% *

set disable channel A
set disable channel B

UI_TXRDY function code
call VRTX32

character available?

exit if no character

call TXRDY driver routine
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* Common return for transmit and receive. Call UI_EXIT
* and return.

RTN:

MOVE.L (SP)+,D1 * restore D1

MOVE.B #EOI, BCNTRL74 * gend EOI command chB

MOVE.B #EOI, ACNTRL74 * send EOI command chA

MOVE.L #UIFEXIT, DO * UI_EXIT function code

TRAP #VRTX * call VRTX32
KA A KA A AR A A A AR A A AR A kA A A A A AR KR I A A Ak Ak hk kA kA hkhkhk Ak Ak hkhkhkhkhkhkhkkhkhkhkdhkkkhkk,hrkhkkhkkk
* *
* VRTX32 TXRDY Driver Routine *
* *

kA hkhkkhkhhkhkhkhkhkhkhAAhkhhhkhAhkkhkhhkhkhhhkhkhkhkhkhhkhkhkhkhhhkhhkhkhkkhkhhhkhkkhhhdhkkkhhkhxkkkk

XDEF VTXRDY

VTXRDY:
ANDI.W #$F8FF, SR * enable interrupts
MOVE.B D1, BDATA74 * output the character
RTS * return to VRTX32
END
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D.2 Example Application Program

hhkhkhkhkhkkhhk Ak hkhhkhhkhhkhhkhkhkhkhhhhhkhkhkhkhkhkhkhkhhhkhkhkhhkkhkkhkhkhkhhkrhhkhkhkhkkxhkhhkhhkkkrkx

THE APPLICATION PROGRAM

FILE: demo.asm
VERSION: 1.04 DATE: APRIL 1987

COPYRIGHT 1987, HUNTER & READY, INC.

Xk ok % X X * X

A AR AR A KA AR I A A A A A A A A I A A A A A A AR A AR KA A AR A A AR XA A A AR A A Ak k kA Ak kkkx

Task MAIN clears the mailbox, lowers its own priority, creates
TASK2, outputs a prompt character, then enters a loop to get a
character from the terminal and post it to the mailbox.

Xk 0k b oF Ok Xk b Ok %k o b % o F
* X X % X%

KAk Ak A A A AR AR AR A AR A A A AR A AR A AR KR A AR A AR A A A Ak AR h A Ak kA Ak hkhkhk Ak hkhkxkhkkkx

BREAKPT EQU 3 * trap vector for return to monitor
* Include VRTX32 definitions

NOLIST

INCLUDE ‘vrtxvisi.inc’ * VRTX32 equates

LIST

SECTION 9

XDEF MAIN
MAIN:

CLR BOX * clear the mailbox

* Task MAIN lowers its own priority to 2

MOVE.L #0,D1 * gelf

MOVE.L #2,D2 * pri = 2

MOVE.L #SCFTPRIORITY, DO * SC_TPRIORITY function code

TRAP #VRTX * call VRTX32

CMPI.L  #RET_OK,DO * check return code

BEQ.S TCREATE * branch if no error

MOVE.L #SCFTPRIORITY,D7 * indicate which VRTX32 call
*

JMP ERRORX jump to error handler

* Task MAIN creates TASK2

TCREATE :
MOVE.L  #1,D1 pri =1
MOVE.L  #2,D2 D = 2

user mode task

address of task
SC_TCREATE function code
call VRTX32

MOVE.L #0,D3

MOVEA.L #TASK2,A0
MOVE.L #SCFTCREATE, DO
TRAP #VRTX

X % o X % %
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* Task MAIN

CMPI.L
BEQ.S
MOVE.L
JMP

PROMPT:

* Task MAIN

MOVE.L
MOVE.L
TRAP
CMPI.L
BEQ.S
MOVE.L
JMP

GETC:

* Character

MOVE.L
TRAP
CMPI.L
BEQ.S
MOVE.L
JMP

* mailbox

POST:

MOVEA.L
MOVE.L
TRAP
CMPI.L
BEQ.S
MOVE.L
JMP

#RET_OK, DO
PROMPT
#SCFTCREATE, D7
ERRORX

outputs the ’>f

#$3E,D1
#SCFPUTC, DO
#VRTX
#RET_OK, DO
GETC
#SCFPUTC, D7
ERRORX

* % %

%o % A X ok %

check return code
branch if no error
indicate which VRTX32
jump to error handler

prompt

char = ">/

SC_PUTC function code
call VRTX32

check return code
branch if no error
indicate which VRTX32
jump to error handler

gets a character from the CRT

#SCFGETC, DO
#VRTX
#RET_OK, DO
POST
#SCFGETC, D7
ERRORX

* %k % ok F X

SC_GETC function code
call VRTX32

check return code
branch if no error
indicate which VRTX32
jump to error handler

call

call

call

is now in register D1; post the character to the

#BOX, A0
#SCFPOST, DO
#VRTX
#RET_OK, DO
GETC
#SCFPOST, D7
ERRORX

* % % ok X X

address of mailbox
SC_POST function code
call VRTX32

check return code
loop if no error, get
indicate which VRTX32
jump to error handler

next char
call

Ak kA kA A A Ak A A AR AR A A A AR A Ak A A AR A A A A A A Ak kAR A A ARk Ak kA Ak khkhkhkkhhkhkhkdhkkhkhkhkhk

*
*
*
*

Task2 picks up the character from the mailbox, then outputs

the character to the terminal.

*
*
*
*

kAR hkhk kA KA Ahk Ak hhhkdhkhkhhhhkhkhkhkhk kA Ak hkhkkhkkhkhkhkhkkhkhkhkkkkkhkhkhkrhhdhkhhkhdhhkkhhkhkkkx

TASK2:

* Task2 pends on mailbox for a character

PENDC:

MOVE.L

#0,D1

*

no timeout
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address of mailbox

SC_PEND function code

call VRTX32

check return code

branch if no error
indicate which VRTX32 call
jump to error handler

MOVEA.L #BOX, A0
MOVE.L  #SCFPEND, DO
TRAP #VRTX
CMPI.L  #RET_OK,DO
BEQ. S PUTC
MOVE.L  #SCFPEND,D7
JMP ERRORX

X % b o 3k %

* Character is now in D1; put the character to the CRT

PUTC:

MOVE.L #SCFPUTC, DO * SC_PUTC function code

TRAP #VRTX * call VRTX32

CMPI.L #RET_OK, DO * check return code

BEQ.S PENDC * loop if no error, get next char

MOVE.L #SCFPUTC, D7 * indicate which VRTX32 call

JMP ERRORX * jump to error handler
hhkkkhkhkhkhhkhkhbhkhhhkhhkhhkhkhhkhhdhkhkhkhkhhhkhkhkhkrhkhdhhhkhhkhkhdhkhhhhkhkhrhhrhkhhhkxk
* *
* Error Handler *
* *

KA A A I A A AR AA A A A I AR AA A AR A A AA A A AR A A A I I A A KAk kA Ak Ak hkhkk kA khkhkkhkhkhkhAxkhkx

ERRORX:

TRAP #BREAKPT * back to monitor

SECTION 14
hhk Ak kA kA A A A A Ak Ahkkhkhkhhkhkkhkdhkhkhkhhkhhkhdk bk hhkhhkhkhkhkhkhkhhkdkhkkhkkhkkkhkkhhkhkhhkhkkhk
* *
* The Mailbox *
* *

A A A A AR A A A A A A A AR AR A A AR A A A A AR AAAAR R A AR A A A Ak kkkhkkkhkhkhkhkkxhkhkhkhkhkhhkhkkxkx

BOX:

DS.L 1
END
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D.3 VRTX32 Definitions File

VRTX EQU $00

* VRTX32 trap number

* VRTX32 task-level function codes

SCFTCREATE EQU $0000
SCFTDELETE EQU 50001
SCFTSUSPEND EQU $0002
SCFTRESUME EQU $0003
SCFTPRIORITY EQU $0004
SCFTINQUIRY EQU 50005
SCFGBLOCK EQU $0006
SCFRBLOCK EQU $0007
SCFPOST EQU $0008
SCFPEND EQU $0009
SCFGTIME EQU $000A
SCFSTIME EQU $000B
SCFTDELAY EQU $000C
SCFGETC EQU $000D
SCFPUTC EQU 3000E
SCFWAITC EQU $000F
SCFTSLICE EQU $0015
SCFFCREATE EQU 50017
SCFFDELETE EQU $0018
SCFFPEND EQU $0019
SCFFPOST EQU $001A
SCFFCLEAR EQU S5001B
SCFFINQUIRY EQU $001C
SCFQJAM EQU S5001E
SCFQECREATE EQU $001F
SCFLOCK EQU $0020
SCFUNLOCK EQU $0021
SCFPCREATE EQU 50022
SCFPEXTEND EQU $0023
SCFACCEPT EQU $0025
SCFQPOST EQU $0026
SCFQPEND EQU $0027
SCFQACCEPT EQU $0028
SCFQCREATE EQU $0029
SCFQINQUIRY EQU $002A
SCFSCREATE EQU $002B
SCFSDELETE EQU $002C
SCFSPEND EQU $002D
SCFSPOST EQU $002E
SCFSINQUIRY EQU $002F

* VRTX32 interrupt-level

UIFEXIT EQU $0011 *
UIFTIMER EQU $0012 *
UIFRXCHR  EQU $0013 *
UIFTXRDY EQU $0014 *
UIFENTER EQU $0016 *

D-14

X% ob ok b b b oF b % b ok % b 3k ok b 3k 3k 3k 3 b 3 X % b 2k % X o X ok b %k %k %

create task

delete task

suspend task

resume task

change task priority

task status inquiry

get memory block

release memory block

post message to mailbox
pend for message from mailbox
get time

set time

task delay

get character

put character

wait for special character
enable round-robin scheduling
create event flag group
delete event flag group
pend on event flag group
post event to event flag group
clear event

event flag group inquiry
jam message to queue

create FIFO message queue
disable task rescheduling
enable task rescheduling
create memory partition
extend memory partition
accept message from mailbox
post message to gqueue

pend for message from queue
accept message from queue
create message queue

queue status inquiry

create semaphore

delete semaphore

pend on semaphore

post unit to semaphore
semaphore inquiry

function codes

exit interrupt handler
announce timer interrupt
received-character interrupt
transmit-ready interrupt
enter interrupt handler
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* VRTX32 initialization function codes

VRTXFINIT EQU $0030 * initialize VRTX32
VRTXFGO EQU $0031 * start application execution

* System-wide error codes
RET_OK EQU $0000 * successful return

* VRTX32 error codes

ER_TID EQU 50001 * task ID error
ER_TCB EQU $0002 * no TCBs available
ER_MEM EQU $0003 * no memory available
ER_NMB EQU 50004 * not a memory block
ER_MIU EQU $0005 * mailbox in use
ER_ZMW EQU $0006 * zero message
ER_BUF EQU $0007  * buffer full
ER_WTC EQU $0008 * WAITC in progress
ER_ISC EQU $0009 * invalid system call
ER_TMO EQU $000A * timeout
ER_NMP EQU $000B * no message present
ER_QID EQU $000C * queue ID error
ER _QFL EQU $000D * queue full
ER_PID EQU S$SO000E * partition ID error
ER_INI EQU $000F  * fatal initialization error
ER_NCP EQU $0010 * no character present
ER_ICP EQU $0011 * invalid config parameter during INIT
ER_IIP EQU $0012 * invalid input parameter, PCREATE/PEXTEND
ER_CVT EQU $0020 * component vector table not present
ER_COM EQU $0021 * undefined component
ER _OPC EQU $0022 * undefined opcode for component
ER_NOCB EQU $0030 * no control blocks available
ER_ID EQU $0031 * event flag group or semaphore ID error
ER_PND EQU $0032 * tasks pending on ev flag group/semaphore
ER_DEL EQU $0033 * event flag group or semaphore is deleted
ER_OVF EQU $0034 * event flag already set or semaphore overflow
* TCB —-- Task Control Block
OFFSET O
TBRSV1 DS.L 2 * $00 reserved
TBEXT DS.L 1 * $08 pointer to user’s TCB extension
TBPRI DS.B 1 * $0C priority
TBID DS.B 1 * $0D task ID number
TBSTAT DS.W 1 * $0E status
TBDO DS.L 1 * $10 saved DO
TBD1 DS.L 1 * $14 saved D1
TBD2 DS.L 1 * $18 saved D2
TBD3 DS.L 1 * $1C saved D3
TBD4 DS.L 1 * $20 saved D4
TBD5 DS.L 1 * $24 saved D5
TBAO DS.L 1 * $28 saved A0
TBAl DS.L 1 * $2C saved Al
TBA2 DS.L 1 * $30 saved A2
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TBA3 DS.L 1 * $34 saved A3

TBSSP DS.L 1 * $38 supervisor-mode stack pointer
TBUSP DS.L 1 * $3C user-mode stack pointer

TBSTACK DS.L 1 * $40 reserved (original stack pointer)
TBFLAGS DS.W 1 * $44 reserved

TBRSV2 DS.W 5 * $46 reserved

TCBB EQU $50 * total size in bytes

* TBSTAT task status flags

TBSSUSP EQU $0001 * explicitly suspended
TBSSUSPT EQU 0
TBSMBOX EQU $0002 * suspended for mailbox message

TBSMBOXT EQU 1
TBSGETC EQU $0004 * suspended for character input
TBSGETCT EQU 2
TBSPUTC EQU $0008 * suspended for character output
TBSPUTCT EQU 3

TBSWAITC EQU $0010 * suspended for special character
TBSWAITCT EQU 4

TBSDELAY EQU $0020 * suspended for task delay/timeout
TBSDELAYT EQU 5

TBSQUEUE EQU $0040 * suspended for queue message
TBSQUEUET EQU 6

TBSRSV1 EQU $0080 * reserved

TBSRSV1T EQU 7

TBSIDLE EQU $0100 * idle task

TBSIDLET EQU 8

TBSFLAG EQU $0200 * suspended for event
TBSFLAGT EQU 9

TBSSEMA EQU $0400 * suspended for semaphore unit
TBSSEMAT EQU 10

* CFTBL -- Configuration Table

OFFSET 0
CFWSADDR DS.L 1 * $00 VRTX32 workspace pointer
CFWSSIZE DS.L 1 * $04 VRTX32 workspace size
CFSSTKSZ DS.W 1 * $08 supervisor-mode stack size per task
CFISTKSZ DS.W 1 * S0A ISR stack size, if enabled
CFCBCOUNT DS.W 1 * $0C ev flag & semaphore control block count
CFRSRVD1 DS.W 1 * $0E reserved, must be zero
CFIDLE DS.W 1 * $10 idle task stack size
CFRSRVD2 DS.W 1 * $12 reserved, must be zero
CFDISLEV DS.W 1 * $14 component disable level
CFUSTKSZ DS.W 1 * $16 user-mode stack size per task
CFRSRVD3 DS.L 1 * $18 reserved, must be zero
CFUTSKCT DS.W 1 * $1C user task count
CFRSRVD4 DS.W 1 * $1E reserved, must be zero
CFTXRDY DS.L 1 * $20 TXRDY driver routine pointer
CFTCREATE DS.L 1 * $24 TCREATE routine pointer
CFTDELETE DS.L 1 * $28 TDELETE routine pointer
CFTSWITCH DS.L 1 * $2C TSWITCH routine pointer
CFCVTADDR DS.L 1 * $30 component vector table pointer
CFTBLB EQU $34 * total size in bytes

D-16



Appendix E HUN TER
The Rescheduling Procedure s READY

A Division of Ready Systems

This manual uses the term rescheduling procedure to describe the process that
evaluates task priorities and execution states. A task switch occurs when a ready
task is found that has a higher priority than the currently executing task. A task
switch entails saving the current task’s state in its TCB and loading the registers with
the context of the higher-priority ready task.

The rescheduling procedure occurs after some VRTX32 system calls immediately
before they return to the task level. However, the rescheduling procedure does not
always result in a task switch.

ISRs can interrupt the rescheduling procedure. VRTX32 restarts the rescheduling
procedure every time it is interrupted and a VRTX32 call has been made; this ensures
that the correct task gets control.

The optional Sys-TSWITCH-Address parameter in the configuration table points to the
TSWITCH routine. When the rescheduling procedure results in a task switch,
VRTX32 calls this routine. (Occasionally the rescheduling procedure does not result
in a task switch; in this case, VRTX32 does not call the TSWITCH routine.) Because
the rescheduling procedure is interruptible, VRTX32 can call the TSWITCH routine
more than once before the next task is run.

Table E-1 lists VRTX32 calls that do not initiate the rescheduling procedure and so do
not result in a task switch.

The SC_TDELAY and SC_WAITC calls always initiate the rescheduling procedure,
which usually results in a task switch. If there are no ready user tasks, VRTX32
switches to the idle task.

The remaining calls initiate the rescheduling procedure under certain circumstances,
usually when the call suspends or deletes the current task or readies another task.
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For example, when you create a task with a higher priority than the current task, the
rescheduling procedure results in a task switch. A suspension of the current task also
results in a task switch. The following task management calls cause a task switch
when they affect the current task or a task with a higher priority:

SC_TCREATE
SC_TDELETE
SC_TSUSPEND
SC_TRESUME
SC_TPRIORITY
SC_UNLOCK

These intertask communication and synchronization calls cause a task switch when
the current task suspends on a mailbox, queue, event flag group, or semaphore;
when a post call readies a higher-priority task; or when a delete call readies a higher-
priority task.

SC_POST SC_FPOST
SC_PEND SC_FPEND
SC_QPOST SC_SDELETE
SC_QJAM SC_SPOST
SC_QPEND SC_SPEND
SC_FDELETE

Two of the character I/O calls cause a task switch when they try to put a character to
a full buffer or try to get a character from an empty buffer:

SC_GETC

SC_PUTC
ISRs that make VRTX32 system calls must end with the UI_EXIT call. If the ISR
readies a higher-priority task than the interrupted task, a task switch occurs after the
UI_EXIT call. For nested interrupts, the task switch occurs only when the initial
interrupt handler completes and executes its UI_EXIT call.

The system calls below, when made from an ISR, can cause a task switch:

SC_POST
SC_QPOST
SC_QJAM

SC_FPOST
SC_SPOST
UL TIMER

UL_RXCHR
UL TXRDY
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E-4

When considering rescheduling and possible task switches, you must understand the
operation of system calls. Some calls, such as the post calls, complete their action
and do not necessarily return immediately to the caller. This can happen when a
higher-priority task pends on the target queue, mailbox, event flag group, or
semaphore. The higher-priority task unpends and gains control, and VRTX32 does
not return to the original caller until all higher-priority tasks complete, suspend, or
become dormant.
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Table E-1 Calls that Do Not Initiate the Rescheduling Procedure

Task Management

SC_TINQUIRY
SC_LOCK

Memory Allocation

SC_GBLOCK
SC_RBLOCK
SC_PCREATE
SC_PEXTEND

Communication and Synchronization

SC_ACCEPT
SC_QACCEPT
SC_QCREATE
SC_QECREATE
SC_QINQUIRY
SC_FCREATE
SC_FCLEAR
SC_FINQUIRY
SC_SCREATE
SC_SINQUIRY

Interrupt Support
UI_ENTER

Real-Time Clock
SC_GTIME
SC_STIME
SC_TSLICE

Initialization

VRTX_INIT
VRTX_GO
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Accept Message from Mailbox
(SC_ACCEPT) call 2-21, 7-2

Accept Message from Queue
(SC_QACCEPT) call 2-23, 7-23

AND pend 2-24, 7-8

Announce Timer Interrupt (UI_TIMER) call
3-11, 7-57, 7-68

Application initialization 4-12

Application program D-1

Architecture  1-1

See also VRTX32 architecture,

Motorola M68000 architecture

Block, control 2-24, 2-25, 7-4, 7-5, 7-36
Block, memory 2-15, 2-17, 2-18, 7-11,
7-15, 7-35
See also Memory
Broadcast 2-24, 5-4, 5-5
Buddy system 2-15
Buffers, VRTX32 3-14, 4-13, 7-12, 7-22,
7-62, 7-66, 7-69

Calls, See System calls
Change Task Priority (SC_TPRIORITY) call
2-12, 7-54
Character I/O calls  3-11, 3-14, 3-15, 7-12,
7-22, 762, 766, 7-69, E-3
Character strings 6-5
Clear Event (SC_FCLEAR) call 2-25, 7-3
Clock
VRTX32 3-11, 7-8, 7-13, 7-17, 7-32,
7-41, 7-44, 7-47
calls 3-13
real-time 3-11
ticks 3-11, 7-8, 7-13, 7-17, 7-32, 7-41,
7-44, 7-47, 7-57, 7-68
See also Counter-timer device
Code
error 2-2, 6-3, B-1
function 2-2, 6-3
reurn  2-2, 6-3, 6-4, B-1
Communication 2-20
and synchronization calls 2-26, E-3
Component 1-1, 6-8
calling conventions  6-1

calls 6-2, 6-8, B-1
features 1-3
ID number 6-3
user-supplied 6-7
Vector Table (CVI) 4-5, 6-4, 6-6, 6-7,
6-8
vectoring 6-6
Component-Disable-Level parameter 3-7,
3-9, 3-10, 4-4
Configuration, See VRTX32 Configuration
Table
Control block 2-24, 2-25, 4-4, 7-4, 7-5,
7-36
Control-Block-Count parameter 4-4
Counter-timer device 3-11
Counting semaphore, See Semaphore
Create Event Flag Group (SC_FCREATE) call
2-24, 4-13, 7-4
Create FIFO Message Queue
(SC_QECREATE) call 2-22, 7-26
Create Memory Partition (SC_PCREATE) call
2-17, 4-13, 7-15
Create Message Queue (SC_QCREATE) call
222, 4-13, 7-24
Create Semaphore (SC_SCREATE) call
2-25, 4-13, 7-36
Create Task (SC_TCREATE) call 2-11, 4-13,
7-45
CVT, See Component Vector Table
CVT-Address parameter 4-5, 6-6

Delay Task (SC_TDELAY) call 3-12, 7-47
Delete Event Flag Group (SC_FDELETE) call
224, 7-5
Delete Semaphore (SC_SDELETE) call
2-25, 7-38
Delete Task (SC_TDELETE) call 2-11, 7-35,
7-49
Device 3-2
character I/O  3-11, 7-12, 7-22, 7-62,
7-66, 7-69
counter-timer 3-11
initialization 4-11
Disable Task Rescheduling (SC_LOCK) call
2-12, 7-14, 7-61
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Disabling interrupts  3-9
Dormant task 2-8, 2-11, 7-49

Embedded microprocessor  1-1

Enable Round-Robin Scheduling
(SC_TSLICE) call 3-13, 7-57

Enable Task Rescheduling (SC_UNLOCK)
call 2-12, 7-14, 7-61

Enter Interrupt Handler (UI_ENTER) call
3-3, 34, 3-7, 4-13, 7-63

Entry point, VRTX32 1-4, 2-2, 4-12, 6-2

Error code 2-2, 6-3, B-1

Event flag 2-23, 7-3, 7-8

Event flag group 2-23, 4-4, 4-13, 7-3, 7-4,
7-5, 7-7, 7-8, 7-10

Event Flag Group Inquiry (SC_FINQUIRY)
call 2-25, 7-7

Exception Vector Table (EVT) 1-4, 2-2,
3-2, 4-1, 4-11, C-1

Executing task 2-6

Executive, real-time 1-2, 1-6, 6-10

Exit Interrupt Handler (UI_EXIT) call 3-3,
3-4, 3-7, 4-13, 7-63, 7-65

Extend Memory Partition (SC_PEXTEND)
call 2-17, 7-19

Extensions, See Partition, Routines

Format/ID word 3-2, 5-3, 5-8
Function code 2-2, 6-3

Get Character (SC_GETC) call 3-14, 7-12

Get Memory Block (SC_GBLOCK) call
2-17, 7-11

Get Time (SC_GTIME) call 3-12, 7-13

Highest-priority task 2-8
Hooks, See Routines

1/O, See Character 1/O calls
Identification (ID) number

component 6-3

task 2-8, 7-45, 7-51
Idle task 4-4, 5-7, 5-13, 7-51
Idle-Task-Stack-Size parameter 4-4, 4-6
Initialization

VRTX32 4-11, 4-13, 7-71

application 4-12

calls 4-15

device 4-11

system 4-1, 4-10

user-supplied 4-10, 7-70
Initialize VRTX32 (VRTX_INIT) call 4-13,

7-71

Inquiry, Status
event flag group 2-25, 7-7
queue 2-23, 7-28
semaphore  2-26, 7-40
task 2-12, 7-51, C-4
Interrupt  2-7, 3-2, 3-7, 39
calls 3-10
disabling 3-9
handler, See Interrupt service routine
1-5
level 7 (NMD  3-7, 3-9, 3-10
levels 3-3, 3-9, 4-4, 4-6
nested ISRs  3-3, 3-9, 7-65, E-3
service routine (ISR)  1-5, 3-1, 3-3, 3-4,
3-7, 39, 3-10, 3-11, 3-14, 4-7, 4-13,
6-2, 7-2, 7-17, 7-23, 7-32, 7-51,
7-57, 7-63, 7-65, 7-66, 7-68, 7-69,
E-1, E-3
software 6-2
stack  3-3, 3-7, 3-10, 4-4, 4-6, 7-63, 7-65
stack switching, See Interrupt stack 3-7
vector location  2-2, 6-2
ISR, See Interrupt service routine
ISR format 3-4
ISR-Stack-Size parameter 4-3, 4-6

Jam Message to Queue (SC_QJAM) call
2-22, 7-30

Level 7 interrupt NMD  3-7, 3-9, 3-10
Levels, interrupt  3-3, 3-9, 4-4, 4-6

Mailbox 2-20, 2-21, 7-2, 7-17, 7-21
Memory 2-13, 7-15
allocation  2-15, 2-16, 2-17
allocation calls 2-19
block 2-15, 2-17, 2-18, 7-11, 7-15, 7-35
partition, See Partition 2-15
Message 2-20, 2-22, 7-2, 7-17, 7-21, 7-23,
7-28, 7-30, 7-32, 7-34
Message queue, See Queue
Mode
Supervisor 1-3, 2-3, 2-17, 4-10, 5-4, 5-7,
7-45, 7-70, 7-71
User 1-3, 2-3, 2-16, 3-7, 7-45
Motorola M68000 architecture 1-1, 1-3,
2-2, 213, 3-2, 39, 4-11, 5-3, 6-2
Motorola MC68010 architecture 1-3, 2-2,
3-2, 5-3, 5-8
Multtasking 1-2, 7-70
environment 6-11, 7-14
management calls 2-12, E-1



Mutual exclusion 2-21, 2-23, 2-25

Nested ISRs  3-3, 3-9, 7-65, E-3

Nonmaskable interrupt NMD) ~ 3-7, 3-9,
3-10

Null pointer  6-5

Opcode  6-3
handler routine 6-8, 6-9, 6-10
Vector Table (OVT) 6-4, 6-8
Operating system, See Real-time
OR pend 2-24, 7-8

Parameter packet 6-4, 6-5

Partition 2-15, 2-17, 2-18, 4-13, 7-11, 7-15,
7-19, 7-35

PC, See Program Counter

Pend for Message from Mailbox (SC_PEND)
call 2-21, 7-17

Pend for Message from Queue
(SC_QPEND) call 2-22, 7-32

Pend on Event Flag Group (SC_FPEND) call
2-24, 7-8

Pend on Semaphore (SC_SPEND) call
2-26, 7-41

Pointers 4-12, 6-5

Post Event to Event Flag Group
(SC_FPOST) call 2-25, 7-10

Post Message to Mailbox (SC_POST) call
2-20, 7-21

Post Message to Queue (SC_QPOST) call
2-22, 7-34

See also SC_QJAM

Post Unit to Semaphore (SC_SPOST) call
2-26, 7-43

Preemption 7-47, 7-54

Priority level, task 2-8, 2-12, 7-45, 7-51,
7-54

Program Counter (PC) 2-2, 2-11

Put Character (SC_PUTC) call 3-14, 4-13,
7-22, 7-69

Queue 2-22, 4-13, 7-23, 7-24, 7-26, 7-28,
7-30, 7-32, 7-34

Queue entry, reserved  7-24, 7-26, 7-30

Queue Status Inquiry (SC_QINQUIRY) call
2-23, 7-28

Ready task 2-7, 7-52, C-4
Real-time 1-2

clock 3-11

clock calls 3-13

Index

executive 1-2, 1-6, 6-10
See also VRTX32 Clock
Received-Character Interrupt (UI_RXCHR)
call 3-14, 7-62, 7-66
Release Memory Block (SC_RBLOCK) call
2-17, 7-35
Rescheduling procedure 2-9, 3-3, 7-14,
7-61, 7-65, E-1
Reserved queue entry  7-24, 7-26, 7-30
Reset, system 4-11
Resume Task (SC_TRESUME) call 2-12,
7-56, 7-59
RET_OK return code 6-3, B-1
Return code 2-2, 6-3, 6-4, B-1
Routines 1-6, 4-5, 5-6
interrupt service routine (ISR) 1-5, 3-1,
3-3, 3-4, 3-7, 3-9, 3-10, 3-11, 3-14,
4-7, 4-13, 6-2, 7-2, 7-17, 7-23, 7-32,
7-51, 7-57, 7-63, 7-65, 7-66, 7-68,
7-69, E-1, E-3
opcode handler routine  6-8, 6-9, 6-10
TCREATE routine 5-7, 5-13
TDELETE routine 5-7, 5-12
TSWITCH routine 5-7, 5-13, E-1
TXRDY driver routine 3-14, 4-5, 7-69

SC_ACCEPT call 2-21, 7-2
SC_FCLEAR call 2-25, 7-3
SC_FCREATE call 2-24, 4-13, 7-4
SC_FDELETE call 2-24, 7-5
SC_FINQUIRY call 2-25,7-7
SC_FPEND call 2-24, 7-8
SC_FPOST call 2-25, 7-10
SC_GBLOCK call 2-17, 7-11
SC_GETC call 3-14, 7-12
SC_GTIME call 3-12, 7-13
SC_LOCK call 2-12, 7-14, 7-61
SC_PCREATE call 2-17, 4-13, 7-15
SC_PEND call 2-21, 7-17
SC_PEXTEND call 2-17, 7-19
SC_POST call 2-21, 7-21
SC_PUTC call 3-14, 4-13, 7-22, 7-69
SC_QACCEPT call 2-23, 7-23
SC_QCREATE call 2-22, 4-13, 7-24
SC_QECREATE call 2-22, 7-26
SC_QINQUIRY call 2-23, 7-28
SC_QJAM call 2-22, 7-30
SC_QPEND call 2-22, 7-32
SC_QPOST call 2-22, 7-34
SC_RBLOCK call 2-17, 7-35
SC_SCREATE call 2-25, 4-13, 7-36
SC_SDELETE call 2-25, 7-38
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SC_SINQUIRY call 2-26, 7-40
SC_SPEND call 2-26, 7-41
SC_SPOST call 2-26, 7-43
SC_STIME call 3-12, 7-44
SC_TCREATE call 2-11, 4-13, 7-45
SC_TDELAY call 3-12, 7-47
SC_TDELETE call 2-11, 7-35, 7-49
SC_TINQUIRY call 2-12, 7-51, C-4
SC_TPRIORITY call 2-12, 7-54
SC_TRESUME call 2-12, 7-56, 7-59
SC_TSLICE call 3-13, 7-57
SC_TSUSPEND call 2-12, 7-56, 7-59
SC_UNLOCK call 2-12, 7-14, 7-61
SC_WAITC call 3-14, 7-62
Semaphore 2-25, 4-4, 4-13, 7-36, 7-38,
7-40, 7-41, 7-43
Semaphore Inquiry (SC_SINQUIRY) call
2-26, 7-40
Set Time (SC_STIME) call 3-12, 7-44
Silicon software component, See
Component
Software interrupt  6-2
SR, See Status Register
SSP, See Supervisor Stack Pointer
Stack
idle task 4-4, 4-6
interrupt  3-3, 3-7, 3-10, 4-4, 4-6, 7-63,
7-65
Supervisor mode 2-17, 3-7, 4-2, 4-4, 5-7
task 2-11, 2-16, 5-7, 5-13, 6-10
temporary 4-13, 5-8, 7-71
User mode 2-16, 4-2, 4-5
Stack Pointer
Supervisor (SSP) 2-17, 4-5
User (USP) 2-17, 4-5
Start Application Execution (VRTX_GO) call
4-13, 7-70
Status Register (SR)  2-11, 3-9
Status word (TBSTAT) 7-45, 7-52, C-4
Supervisor mode 1-3, 2-3, 2-17, 4-10, 5-4,
5-7, 7-45, 7-70, 7-71
stack 2-17, 3-7, 4-2, 4-4, 5-7
Supervisor Stack Pointer (SSP) 2-17, 4-5
Suspend Task (SC_TSUSPEND) call 2-11,
7-56, 7-59
Switch, task 2-8, 3-3, 4-5, 5-7, E-1
Synchronization 2-20, 2-21, 2-23
and communication calls 2-26, E-3
Sys-Stack-Size parameter 4-2, 4-6
Sys-TCREATE-Address parameter 4-5, 5-7
Sys-TDELETE-Address parameter 4-5, 5-7,
5-12

Sys-TSWITCH-Address parameter 4-5, 5-7,

5-13, E-1
System
initialization 4-1, 4-10
reset 4-11
System calls  2-2, 3-3, 3-7, 3-10, 4-13, 7-1,
A-1, B-1

character I/O support calls  3-15, E-3
communication and synchronization
calls 2-26, E-3

component calls  6-2, 6-8, B-1

initialization calls 4-15

interrupt support calls  3-10

memory allocation calls  2-19

real-time clock calls 3-13

task management calls 2-12, E-1

user-defined 1-6, 5-2, 5-3, 5-4
System clock, See VRTX32 Clock

Task 2-3, 7-45, C-2
calls 2-12, E-1
create  2-11, 4-5, 4-13, 7-45
delay 3-12, 7-47
delete 2-11, 4-5, 7-35, 7-49
dormant 2-8, 2-11, 7-49
executing 2-6
highest-priority 2-8
ID number 2-8, 7-45, 7-51
idle 4-4, 5-7, 5-13, 7-51
preemption 7-47, 7-54
priority level 2-8, 2-12, 7-45, 7-51, 7-54
ready 2-7, 7-52, C-4
rescheduling 2-9, 3-3, 7-14, 7-61, 7-65,
E-1
resume 2-12, 7-56, 7-59
stack 2-11, 2-16, 5-7, 5-13, 6-10
states 2-6
status inquiry 2-12, 7-51, C-4
suspend 2-6, 7-52, 7-56, 7-59, C-4
switch 2-8, 3-3, 4-5, 5-7, E-1
synchronization 2-20, 2-21
Task Control Block (TCB) 2-10, 5-7, 7-49,
7-57, C-2
address 7-51
extension (TBEXT) 5-7, 7-45
Task Status Inquiry (SC_TINQUIRY) call
2-12, 7-51, C-4
TBEXT field 5-7, 7-45
TBSTAT field 7-45, 7-52, C-4
TCB, See Task Control Block
TCREATE routine 5-7, 5-13
TDELETE routine 5-7, 5-12



Temporary stack 4-13, 5-8, 7-71

Ticks, VRTX32 clock 3-11, 7-8, 7-13, 7-17,
7-32, 7-41, 7-44, 7-47, 7-57, 7-68

Time-slicing 3-13, 7-57

Timeout 3-11, 7-8, 7-17, 7-32, 7-41, 7-47

Transmit-Ready Interrupt (UI_TXRDY) call
3-14, 7-69

Trap handler routine 1-6, 5-2, 5-3, 5-4

TRAP instruction  2-2, 6-1, 6-2

TRAP vectors  2-2, 6-2

TSWITCH routine 5-7, 5-13, E-1

TXRDY driver routine 3-14, 4-5, 7-69

TXRDY-Driver-Address parameter 4-5

UI_ENTER call 3-3, 3-4, 3-7, 4-13, 7-63
ULEXIT call 3-3, 3-4, 3-7, 4-13, 7-63, 7-65
UI_RXCHR call 3-14, 7-62, 7-66
UL_TIMER call 3-11, 7-57, 7-68
UI_TXRDY call 3-14, 7-69
User

load module 2-14

mode 1-3, 2-3, 2-16, 3-7, 7-45

mode stacks 2-16, 4-2, 4-5

Stack Pointer (USP) 2-17, 4-5
User-defined system call handler 1-6, 5-2,

5-3, 5-4

User-Stack-Size parameter 4-4, 4-6
User-supplied

component 6-7

extensions 1-6, 5-6

initialization 4-10, 7-70
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USP, See User Stack Pointer

Vector Base Register (VBR) 2-2
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Configuration Table pointer 1-4, 4-12
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Workspace, See VRTX32 Workspace
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Ready Systems attempts to provide documents that meet
the needs of all our customers. We can improve our
documentation if you help us by commenting on the
usability, accuracy, readability, and organization of this
manual. All comments and suggestions become the
property of Ready Systems.

VRTX32/68000 User’s Guide #541311001

1. Please specify by page any errors you found in this
manual.

2. Is this document comprehensive enough? Please
suggest any missing topics or information that is not
covered.

3. Did you have any difficulty understanding this
document? Please identify the unclear sections.

4. Please rate this document on a scale from 1 to 10,
with 10 the best rating.
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