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Preface

This guide describes the KAV30 software and describes how to develop real-
time applications for the KAV30.

Who Should Read This Guide

This guide is for programmers who want to develop real-time applications
for the KAV30. This guide assumes that the reader is familiar with the
VAXELN™ Toolkit and that the reader can program in one of the following
computer languages:

VAX Ada™

VAX C™

VAX FORTRAN™
VAXELN Pascal™

Structure of This Guide

This guide is divided into five chapters, four appendixes, a glossary, and an
index:

Chapter 1 gives an overview of the KAV30 hardware and software.
Chapter 2 describes the KAV30 bus functionality and related topics.

Chapter 3 describes how the KAV30 hardware relates to the KAV30
software.

Chapter 4 describes the KAV30 system services.
Chapter 5 describes how to develop applications for the KAV30.

Appendix A describes the initial KAV30 hardware and software
configuration.

Appendix B lists source code which demonstrates interprocessor
communication between two KAV30s.



Appendix C lists source code which implements an MVME 335 device
driver.

Appendix D lists source code which implements a VDAD device driver.

The glossary defines some important terms used in this guide.

Associated Documents

For more information, see the following documents:

KAV30 Software Cover Letter (AV-PEYFA-TE)
KAV30 Software Product Description (AE-PFB5A-TE)
KAV30 System Support Addendum (AE-PFB6A-TE)

KAV30 Software Installation and System Testing Information
(AA-PEYAA-TE)

KAV30 Hardware Cover Letter (AV-PFSSA-TE)
KAV30 Hardware Installation and User’s Information (AA-PFM6A-TE)

Related Documents

For additional information, see the following documents:

VMEbus Specification, Revision C.1 (PRINTEX, Phoenix, AZ, USA)

The VME Subsystem Bus (VSB) Specification, Revision B.1 (Motorola®,
Phoenix, AZ, USA)

rtVAX 300 Hardware User’s Guide

rtVAX 300 Programmer’s Guide

Introduction to VAXELN

VAXELN rtVAX 300 Supplement

VAXELN Ada User’s Guide

VAXELN Application Design Guide

VAXELN C Runtime Library Reference Manual
VAXELN C Reference Manual

VAXELN Development Utilities Guide
VAXELN FORTRAN Runtime Library Reference Manual
VAXELN Guide to DECwindows



e VAXELN Installation Guide

. VAXELN Internals Manual

e VAXELN Master Index and Glossary

e VAXELN Messages Manual

e VAXELN Pascal Language Reference Manual

e VAXELN Pascal Runtime Library Reference Manual
o VAXELN Pocket Reference

* VAXELN Release Notes

* VAXELN Runtime Facilities Guide

For detailed information about VAXELN, Digital Equipment Corporation
recommends the VAXELN Internals and Data Structures manual. The
VAXELN Internals and Data Structures manual describes the internal
data structures and operations of the VAXELN Kernel and its associated
subsystems.

For information about the VAX architecture, Digital recommends the following
documents:

e Henry M. Levy and Richard H. Eckhouse, Jr., Computer Programming
and Architecture: The VAX, Second Edition, Bedford, (Massachusetts): The
Digital Press, 1989

¢ Timothy E. Leonard, editor, The VAX Architecture Reference Manual,
Bedford (Massachusetts): The Digital Press, 1987

Conventions

The following conventions are used in this guide:

Convention Description

Note A note contains information that is of special
importance to the reader.

xi



Convention

Description

UPPERCASE

italic type
boldface type
Monospace Type

[1

n.nn

nn nnn.nnn nn

<n..n>

Words in uppercase indicate the following:

e  VMS™ reserved words and identifiers

¢ VAXELN reserved words and identifiers
* KAV30 reserved words and identifiers

* VAX signal lines

¢ VMEDbus signal lines

Italic type emphasizes important information and
indicates the complete titles of manuals.

Boldface type indicates the first occurrence of terms
defined either in text, in the glossary, or both.

Monospace type indicates system displays and user
input.

In system service format descriptions, brackets
enclose optional system service arguments.

Brackets are also used in the syntax of a directory
name in a VMS file specification.

Horizontal ellipsis points indicate that you repeat
the preceding item one or more times.

Vertical ellipsis points in a figure or example
indicate that not all the information the system
displays is shown.

A period in numerals signals the decimal point
indicator. For example, 1.75 equals one and three-
fourths.

A space character separates groups of 3 digits in
numerals with 5 or more digits. For example, 10
000 equals ten thousand.

Three or more consecutive signal line numbers
are enclosed in angle brackets, with the first line
number separated from the last line number with
two periods (..). For example, signal lines <1..4>
represent signal lines 1, 2, 3, and 4.

Xii



1

KAV30 Overview

This chapter gives an overview of the KAV30 hardware and software. It briefly
describes the following:

e KAV30 hardware
e VAXELN Toolkit
e KAV30 software

The KAV30 software and hardware operate in a host and target system
environment. You use the KAV30 software to develop and build VAXELN
applications on a VMS (host) system. Then, you down-line load, run, and
debug the applications on the KAV30 (target) system. The KAV30 is a
single-board computer that allows VAXELN applications to interface with
VMEDbus and VME subsystem bus (VSB) devices.

The KAV30 software is a VMS layered product that forms an extension to
the VAXELN Toolkit. The VAXELN Toolkit is a set of development tools that
allows you to develop real-time applications quickly and easily for the VAX™
family of computers.

1.1 KAV30 Hardware

This section describes the KAV30 hardware. The KAV30 is a single-board
computer that allows VAXELN applications to interface with VMEbus and VSB
devices. The KAV30 contains the following hardware:

¢ An rtVAX™ 300 real-time processor, which includes a CVAX™
microprocessor, a floating point coprocessor, and a second-generation
Ethernet controller

* Logic circuitry that implements a scatter-gather map (SGM)
e 4M or 16M bytes of system random-access memory (RAM)

e Up to 1M bytes of user read-only memory (ROM)

e Four 255-longword first-in/first-out (FIFO) buffers
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e 32K bytes of battery backed-up RAM (programmers can access 22K bytes)
* A calendar/clock

¢ Counter/timers

e A second-generation small computer systems interface (SCSI) controller

e Two serial line ports: the console port and the auxiliary port

e A watchdog timer

¢ Logic circuitry that implements VMEbus arbiter and bus request
functionality

e Logic circuitry that implements VSB arbiter and bus request functionality

¢ Logic circuitry that implements VMEbus interrupt request and handler
functionality

¢ Logic circuitry that implements VSB interrupt request and handler
functionality

1.2 VAXELN Toolkit

This section describes the VAXELN Toolkit. The VAXELN Toolkit is a set of
development tools that allows you to develop real-time applications quickly and
easily for the VAX family of computers. The VAXELN Toolkit consists of the
following:

* VAXELN Host System Software, which consists of the following:

— High-level language compiler (supported languages are VAXELN Ada,
VAX C, VAX FORTRAN, and VAXELN Pascal)

— Object module libraries
— System Builder
— Debugger
e VAXELN Run-Time System Software, which consists of the following:
— VAXELN kernel
— Run-time libraries
— Network and file services
— Device drivers
— VAXELN DECwindows™ client functionality
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— Error-logging support
* VAXELN Utilities, which consist of the following:
— VAXELN Performance Utility (EPA)
— VAXELN Display Utility (EDISPLAY)
— VAXELN Command Language Utility (ECL)
— Local Area Transport (LAT) Control Program (LATCP)
— Outbound remote terminal utility (SET_HOST)

Figure 1-1 shows how the components of the VAXELN Toolkit are distributed
between the host and target systems. The figure also shows the host and
target connected by an Ethernet.

Figure 1-1 Host and Run-Time System Software

VMS Host VAXELN Target
Host System Software Run-Time System Software
— VAXELN PASCAL Compiler - Kernel
— VAXELN Libraries — Run-Time Libraries
— VAXELN System Builder — Device Drivers
— VAXELN Debugger — Network Drivers
- VAXELN Utilities — File Service
- VMS Utilities, Editors, CMS, MMS ~ Error Logging Service
— DECwindows Libraries - VAXELN Utilities
— DECwindows Server

Other
Targets

Ethernet
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See the Introduction to VAXELN for information on the VAXELN Toolkit. For
more detailed information, see the VAXELN Development Utilities Guide and
the VAXELN Runtime Facilities Guide.

1.3 KAV30 Software

This section describes the KAV30 software. The KAV30 software is a VMS
layered product that forms an extension to the VAXELN Toolkit. It simplifies
the development of VAXELN applications that use the KAV30. The KAV30
software consists of the following:

e The KAV30 kernel
e A SCSI port driver

¢ Automated initialization of the KAV30

You can specify initialization parameters when you build the VAXELN
system.

e Sample applications, including a device driver for a VMEbus device
* The KAV30 system exerciser

The KAV30 kernel is a VAXELN kernel image that is designed specifically for
the KAV30. It has the following features:

* System services that you can use to set up and control the KAV30

e Asynchronous notification of events by means of asynchronous system traps
(ASTs) for KAV30 kernel services and user-written device drivers

* Error logging to battery backed-up RAM
* VMEbus and VSB exception handling

1.3.1 Naming Conventions

The KAV30 software conforms to the naming conventions set out in the Guide
to Creating VMS Modular Procedures. The names are derived from the facility
prefix. The facility prefix for the KAV30 software is KAV$. All the KAV30
software names (such as system services, global variables, and status codes)
begin with KAV$.

Note

Because the dollar sign ($) is not part of the VAX Ada character set,
KAV30 kernel services in VAX Ada have the facility prefix KAV_
instead of KAV$.

1-4 KAV30 Overview



1.3.2 KAV30 System Services

Introduction

The KAV30 system services allow you to do the following tasks:

e Initialize the KAV30

* Set up and control access to the devices on the VMEbus and VSB
* Set up and control the KAV30 FIFO buffers

* Set up and control the calendar/clock and counter/timers

e Exchange data with VMEbus and VSB devices

¢ Read and write the battery backed-up RAM on the KAV30

* Gather error information from the battery backed-up RAM

e Use ASTs in user-written device drivers

Table 1-1 summarizes the KAV30 system services. See Chapter 4 for more
detailed information on each system service.

Table 1-1 KAV30 System Services

System Service

Description

KAV$BUS_BITCLR
KAV$BUS_BITSET
KAV$BUS_READ
KAV$BUS_WRITE
KAV$CHECK_BATTERY

KAV$CLR_AST
KAV$DEF_AST

KAVS$FIFO_READ
KAVS$FIFO_WRITE
KAV$GATHER_KAV_ERRORLOG

KAV$IN_MAP

Clears the bits at a VMEbus or VSB address
Sets the bits at a VMEbus or VSB address
Reads the contents of a VMEbus or VSB address
Writes data to a VMEbus or VSB address

Checks the power supply to the battery backed-
up RAM and the calendar/clock

Clears a device’s AST queue

Creates an asynchronous system block (ASB) for
an event on a VMEbus or VSB device

Reads data from a KAV30 FIFO buffer
Writes data to a KAV30 FIFO buffer

Reads error log information from the KAV30
battery backed-up RAM

Maps a 64K byte page of VMEbus address space
to the KAV30 process address space

(continued on next page)
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Table 1-1 (Cont.) KAV30 System Services

System Service

Description

KAVS$INT _VME
KAV$LIFO_WRITE

KAV$NOTIFY_FIFO
KAV$OUT_MAP

KAV$QUE_AST
KAV$RTC

KAV$RW_BBRAM

KAV$SET_AST
KAV$SET_CLOCK

KAVS$TIMERS

KAV$UNMAP

KAV$VME_SETUP

Generates vectored VMEbus interrupts

Writes data to a KAV30 last-in/first-out (LIFO)
buffer

Delivers an AST when a specified event occurs
in a KAV30 FIFO buffer

Maps KAV30 system I/O space to the VMEbus
or VSB address space, in 64K byte pages

Queues an AST for delivery to a process

Performs real-time clock functions, using the
KAV30 calendar/clock

Reads or writes the KAV30 battery backed-up
RAM

Places an entry in a device’s AST queue

Sets the KAV30 system clock and the calendar
/clock

Sets a counter/timer and delivers an AST when
the timer interval expires

Unmaps VMEbus address space from KAV30
system RAM, or KAV30 system RAM from the
VMEDbus address space

Configures the VMEbus and VSB interrupt
delivery mechanism
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2

KAV30 Functionality

This chapter describes the KAV30 bus functionality and related topics. It gives
information on the following:

VMEDbus master functionality

VMEDbus slave functionality

VSB master functionality

VMEDbus arbiter functionality

VSB arbiter functionality

VMEDbus deadlock

VMEDbus utility bus signals

Data and address lines (DAL) bus timeouts
Parity errors

VMEDbus interrupt handler functionality
VMEDus interrupt requester functionality
VSB interrupt handler functionality
KAV30 interrupt priority

2.1 VMEbus Master Functionality

This section describes the KAV30 VMEbus master functionality. The KAV30
includes logic circuitry that implements VMEbus master functionality. That is,
the KAV30 can start read/write operations between itself and other devices on
the VMEbus. To start read/write operations on the VMEbus, the KAV30 must
first get control of the VMEbus. To do this, the KAV30 can use any one of the
four VMEbus bus request (BR) lines. When it has control of the VMEbus, the
KAV30 VMEDbus master logic circuitry can perform the following transfers:

VMEDbus A16, A24, and A32 data transfers

KAV30 Functionality 2-1
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¢ Read-modify-write transfers

See The VMEbus Specification for more information about VMEbus data
transfers.

The KAV30 VMEbus master logic circuitry can operate in the following modes:
* Release-when-done (RWD) or release-on-request (ROR)
* Fair or not fair

e Hidden or not hidden

Note

The KAV30 can operate in hidden mode only when the other masters
on the VMEDbus system operate in hidden mode.

The KAV30, by default, issues bus requests to the VMEbus, using BR line 3
while operating in the ROR, not fair, and not hidden modes. See The VMEbus
Specification for more information about the VMEbus master operation modes.

2.2 VMEbus Slave Functionality

This section describes the KAV30 VMEbus slave functionality. The KAV30
includes logic circuitry that implements the VMEbus slave functionality.
That is, another master module on the VMEbus system can start read/write
operations between itself and the KAV30. The KAV30 VMEbus slave logic
circuitry can access the following devices on the KAV30:

e System RAM

¢ FIFO buffers

¢ VMEDus reset register

The KAV30 VMEDbus slave logic circuitry can process the following transfers:
e VMEDbus A16, A24, and A32 data transfers

e VMEbus D08, D16, D32, and block mode data transfers

¢ Read-modify-write transfers

See The VMEbus Specification for more information about VMEbus data
transfers.
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The VMEDbus slave logic circuitry requests control of the DAL bus when it
wants to respond to a VMEDbus cycle. The KAV30 central processing unit
(CPU), when appropriate, indicates that the VMEbus slave logic circuitry can
use the DAL bus. When the VMEDbus slave logic circuitry finishes using the
bus it signals the KAV30 CPU and returns control of the bus to the CPU.
However, when the KAV30 wants to perform a read-modify-write cycle, the
VMEDus slave data interface logic circuitry does not return control of the DAL
bus until it completes the read and write cycles.

Note

The devices that transfer data into the KAV30 by direct memory access
(DMA) can use a block size of up to 4 longwords.

If a VMEbus device uses a block size that is greater than 4 longwords, a bus
timeout occurs on the VMEbus device.

2.3 VSB Master Functionality

This section describes the KAV30 VSB master functionality. The KAV30
includes logic circuitry that implements VSB master functionality. That is,
the KAV30 can start read/write operations between itself and other devices on
the VSB. The KAV30 supports VSB ALTERNATE, SYSTEM, and I/O address
spaces. See the VME Subsystem Bus (VSB) Specification for more information
about the VSB address spaces.

Note

The VSB master logic circuitry does not assert the VSB LOCK signal
when the KAV30 CPU performs a read-modify-write cycle.

2.4 VMEbus Arbiter Functionality

This section describes the KAV30 VMEbus arbiter functionality. The KAV30
includes logic circuitry that implements VMEbus arbiter functionality. The
KAV30 can perform prioritized or round-robin arbitration, using the four
VMEDbus bus request and bus grant levels. Use the VMEbus arbiter switch to
enable the VMEbus arbiter functionality. Use the VAXELN System Builder
to configure the VMEbus arbiter functionality. See the KAV30 Hardware
Installation and User Information for more information about the VMEbus
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arbiter switch. See Section 5.4.1 for more information about configuring the
VMEDbus arbiter functionality.

Only one VMEbus arbiter can be on a VMEbus system, and that arbiter must
reside in the leftmost slot of the VMEbus system (slot 1). When you use the
KAV30 as a VMEbus arbiter, the KAV30 can also provide the VMEbus system
clock and logic circuitry to drive the VMEbus SYSRESET signal.

2.5 VSB Arbiter Functionality

This section describes the KAV30 VSB arbiter functionality. The KAV30
includes logic circuitry that implements VSB arbiter functionality. You can
use software to enable and configure the VSB arbiter functionality (see
Section 5.4.1 for more information).

Only one VSB arbiter can be on a VSB system, and that arbiter must reside in
the leftmost slot of the VSB system (slot 0).

2.6 VMEbus Deadlock

This section describes how the KAV30 deals with VMEbus deadlock. A
deadlock can occur on the KAV30 when the KAV30 VMEDbus slave logic
circuitry requests control of the DAL bus at the same time as the KAV30
CPU requests control of the VMEbus. In such a case, the VMEbus slave logic
circuitry is using the VMEDbus and is requesting ownership of the DAL bus,
while the KAV30 CPU is using the DAL bus and is requesting ownership of the
VMEDbus.

Such deadlocks are handled by the hardware. When this deadlock situation
occurs, the KAV30 postpones the KAV30 CPU’s request for the VMEbus and
allows the VMEDbus slave logic circuitry to own the DAL bus. When the
VMEDbus slave logic circuitry returns control of the DAL bus, the postponed
CPU request for the VMEbus is resumed.

2.7 VMEbus Utility Bus Signals

This section describes the KAV30 VMEbus utility bus signals. The KAV30 uses
the following VMEbus utility bus signals:

e SYSRESET
When enabled, the SYSRESET signal can generate a local reset pulse on
the KAV30 with the same duration as the SYSRESET signal. This pulse
allows the system to initialize the KAV30 at the same time as the other
modules on the VMEbus system.
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The VMEbus SYSRESET signal jumper controls the interaction between
the KAV30 and the SYSRESET signal. See the KAV30 Hardware
Installation and User’s Information for more information about the
VMEDbus SYSRESET signal jumper.

¢  VMEDbus Global Reset Register
A VMEDbus write access via the SGM to the VMEDbus global reset register
causes a 10 microsecond (us) local reset pulse.

e ACFAIL
The KAV30 interrupts its CPU at interrupt priority level 1E when the
VMEDbus ACFAIL signal is asserted.

e SYSFAIL
The KAV30 VMEbus master interface logic circuitry can assert the
SYSFAIL signal and respond to assertions of the SYSFAIL signal.

When the KAV30 detects an assertion of the SYSFAIL signal, it performs
one of the following actions:

- The KAV30 delivers an AST

To deliver an AST, call the KAV$SET AST routine with the KAV$K_
VME_SYSFAIL device code and AST routine address as arguments.

- The KAV30 calls an interrupt service routine (ISR) at vector 54014

The KAV30 performs one of these two actions. The KAV30 cannot ignore
the assertion of the SYSFAIL signal. The action that the KAV30 performs
depends on the setting of the VAXELN System Builder System Parameter
1. See Section 5.4.1 for more information.

See The VMEbus Specification for more information about the VMEbus utility
signals.

2.8 DAL Bus Timeouts

This section describes DAL bus timeouts. The KAV30 CPU, SCSI controller,
and master logic circuitry can act as DAL bus masters. The DAL bus
generates an error when it times out. The default DAL bus timeout period

is approximately 20 us. You can use the KAV$TIMERS service to change the
DAL bus timeout period. However, Digital™ strongly recommends that you do
not change this value.
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2.9 Parity Errors

This section describes parity errors. When the KAV30 CPU stores data in its
system RAM, it sends one parity bit with each byte of data. It sends an even
parity bit when a byte has an even address, and an odd parity bit when a byte
has an odd address. When the CPU reads a byte of system RAM, it checks the
parity bit.

2.10 VMEbus Interrupt Handler Functionality

2.10.1

This section describes the KAV30 VMEbus interrupt handler functionality. The
KAV30 includes logic circuitry that implements VMEbus interrupt handler
functionality. The VMEbus interrupt handler logic circuitry can handle
interrupt-requests (IRQs) that it receives from the devices on the VMEbus.

The KAV30 VMEbus interrupt handler logic circuitry can receive IRQs on the
VMEDbus lines IRQ<1..7> and the POWER_FAIL line. When it receives more
than one IRQ, the interrupt handler logic circuitry assigns priorities to the
requests depending on the line on which it receives the requests. It handles
requests in the order of the highest priority to the lowest priority. The IRQs on
the POWER_FAIL line have the highest priority. The IRQs on the IRQ7 line
have the next highest priority, and so on to the IRQs on the IRQ1 line, which
have the lowest priority.

VMEDbus autovectored interrupts occur when a module asserts a VMEbus IRQ
line but does not provide an interrupt vector. Often VMEbus systems use

the VMEbus IRQ 2 line for autovectored interrupts. The KAV30 hardware
can handle only autovectored interrupts on the VMEbus IRQ7 line. However,
an application program can emulate a vectored VMEbus IRQ 7 interrupt by
forcing a VMEbus interrupt-acknowledge (IACK) cycle from the software.

Note

Do not use VMEbus IRQ lines for vectored and autovectored interrupts.

Handling Vectored Interrupts

The KAV30 receives 8-bit interrupt vectors from the VMEbus. However, the
KAV30 CPU expects 16-bit interrupt vectors. Therefore, the KAV30 interrupt
handler logic circuitry must convert the 8-bit interrupt vectors it receives into
16-bit interrupt vectors that the KAV30 CPU can process. Figure 2—1 shows
this conversion.
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The VAX interrupt vector consists of the following data:
e Bits <0,1> and <12..15> contain the value 0
* Bits <2..9> contain the 8-bit VMEbus interrupt vector

* Bits <10,11> contain the interrupt source code (see Table 2—1)

Figure 2-1 Converting VMEbus Interrupt Vectors into VAX Interrupt Vectors

VMEDbus Interrupt Vector
7 6 5 4 3 2 1 0

Interrupt
Source
Code

VAX Interrupt Vector

Table 2—1 describes the interrupt source codes. The KAV30 CPU uses these
interrupt source codes to determine the source of an interrupt.

Table 2-1 Interrupt Source Codes
Bit 11 Bit 10 Type of Interrupt

0 0 UART interrupts
0 1 Local interrupts (including VMEbus and VSB autovectored
interrupts)

(continued on next page)
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2.10.2

Table 2—1 (Cont.) Interrupt Source Codes
Bit 11 Bit 10 Type of Interrupt

0 VMEDbus vectored interrupts
1 Not used

The KAV30 CPU uses bits <2..15> of the VAX interrupt vector as a pointer

to a longword in the system control block (SCB). This longword contains the
address of the interrupt service routine for that interrupt. Table 2-2 describes
the layout of the SCB.

Table 2-2 System Control Block Layout

Address Range Contents

000016 to 03FC1g Interrupt vectors for various system exceptions and software
interrupts such as power failure, access violation, and so on

040016 to 07FC16 KAV30 interrupt vectors

080016 to 0BFCy¢ VMEDbus interrupt vectors for vectored VMEbus interrupts

OCOOIG to F FFCle Not Used

The low-order two bits of each SCB vector determine the stack on which the
interrupt is to be serviced. For all the KAV30, VMEbus, and VSB interrupts
these two bits have the value 1, which means that the processor services the
interrupts on the interrupt stack. The remaining bits contain the address of
the ISR.

Handling Autovectored Interrupts

The KAV30 can handle autovectored interrupts on any of the seven VMEbus
IRQ<1..7> lines. However, the KAV30 hardware can take longer to handle
autovectored interrupts that it receives on VMEbus IRQ lines 1, 2, or 3. Using
VMEDbus IRQ lines 1, 2, or 3 for autovectored interrupts can take 20 us longer,
before the appropriate ISR executes, and 40 ps longer, after the ISR executes.

When another VMEbus module generates an autovectored interrupt on one of
the VMEbus IRQ lines, the KAV30 hardware performs the following actions:

1. It interrupts the CPU.

2. The CPU requests an interrupt vector.
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If the IRQ is on the VMEbus IRQ lines 1, 2, or 3, the KAV30 hardware
sometimes performs the following actions:

a. Generates a VMEbus IACK cycle.

b. Because the interrupting module is generating an autovectored
interrupt, it does not respond with an interrupt vector. The cycle
times out after approximately 20 ps.

c. The KAV30 hardware asserts the VAX ERR signal, which causes the
CPU to start executing a passive release ISR.

d. Because the other VMEbus module still asserts the VMEbus IRQ line,
the CPU again requests an interrupt vector. This request interrupts
the process of starting the passive release ISR.

3. The KAV30 hardware returns an interrupt vector that was previously
programmed into the hardware by the KAV30 kernel.

4. The CPU starts executing the appropriate ISR. The CPU uses the interrupt
vector to determine which ISR it executes.

5. The ISR accesses the other VMEbus module and causes it to stop asserting
the VMEbus IRQ line.

6. The CPU finishes executing the ISR.

7. When the KAV30 hardware performs steps A to D, it now causes the
CPU to resume executing the passive release ISR. The passive release
ISR writes an error log entry and finishes executing. This process takes
approximately 40 us.

Because autovectored interrupts received on the VMEbus IRQ lines 1, 2, and 3
can take 60 us longer to process by the KAV30 hardware, Digital recommends
that you use the VMEbus IRQ lines 4, 5, 6, and 7 only for autovectored
interrupts.

When autovectored interrupts occur, the KAV30 hardware gives the interrupt
vector to the CPU. The KAV30 hardware was programmed by the KAV30
kernel with the vectors that the kernel gives in response to autovectored IRQs.
Table 2-3 lists these vectors. This table describes the condition that causes the
interrupt and gives its offset (in hexadecimal) into the SCB.
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Table 2-3 SCB Vector Offsets for Autovectored ISRs

Description Offset into SCB
Autovectored VMEbus IRQ1 50016
Autovectored VMEbus IRQ2 50416
Autovectored VMEbus IRQ3 50816
Autovectored VMEbus IRQ4 50C6
Autovectored VMEbus IRQ5 51046
Autovectored VMEbus IRQ6 51416
Autovectored VMEbus IRQ7 51846
Autovectored VSB IRQ 54C1¢
Note

The SCB also contains vectors for SCSI IRQs and the VMEbus
SYSFAIL signal. The vector for SCSI IRQs is at an offset of 550¢.
The vector for SCSI ERR interrupts is at an offset of 55414. The vector
for the VMEbus SYSFAIL signal is at an offset of 5401¢.

See The VMEbus Specification for more information on VMEbus interrupt
handler functionality.

2.11 VMEDbus Interrupt Requester Functionality

This section describes the KAV30 VMEbus interrupt requester functionality.
The KAV30 includes logic circuitry that implements VMEDbus interrupt
requester functionality. The VMEDbus interrupt requester logic circuitry can
generate vectored IRQs, which any module on the VMEDbus, including the
KAV30 VMEDbus interrupt handler logic circuitry, can handle.

The KAV30 VMEDbus interrupt requester logic circuitry can request interrupts,
using VMEDbus lines IRQ<1..7>. It places IRQs on these VMEbus IRQ lines
according to the priority of the IRQ. The KAV30 VMEbus interrupt requester
logic circuitry asserts an IRQ line until an interrupt handler acknowledges
the request. When an interrupt handler acknowledges the request, the KAV30
stops asserting the IRQ lines and sends an interrupt vector to the interrupt
handler.

When the KAV30 requests an interrupt it generates an 8-bit interrupt vector,
which it places on the VMEbus. Figure 2-2 shows how the KAV30 CPU
constructs the 8-bit VMEbus interrupt vector.
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The VMEDbus interrupt vector consists of the following data:

e Bits <2..0> contain VMEbus address lines A<3..1> respectively. These
address lines represent the IRQ level being acknowledged. Table 2—4
explains the contents of these three bits.

e Bits <7..3> contain bits <8..4> of the interrupt vector that the user provides

Figure 2-2 Constructing an 8-bit VMEbus Interrupt Vector

0 (o0 0 | User Interrupt Vector

A<3> A<2> A<1>

ARy

7 6 5 4 3 2 A1 0

-

VMEbus Interrupt
Vector

See The VMEbus Specification for more information on VMEbus interrupt
requester functionality.

Table 2-4 VMEbus Address Lines A<3..1>
Bit 3 Bit 2 Bit1 VMEbus IRQ line

0 0 0 Not used
0 0 1 IRQ1
0 1 0 IRQ2
0 1 1 IRQ3

(continued on next page)
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Table 2-4 (Cont.) VMEbus Address Lines A<3..1>
Bit 3 Bit 2 Bit1 VMEbus IRQ line

1 0 0 IRQ4
1 0 1 IRQ5
1 1 0 IRQ6
1 1 1 IRQ7

2.12 VSB Interrupt Handler Functionality

This section describes the KAV30 VSB interrupt handler functionality. The
KAV30 includes logic circuitry that implements VSB interrupt handler
functionality. The VSB interrupt handler logic circuitry can handle IRQs it
receives from devices on the VSB. Although the VSB specification defines
the handling of vectored as well as autovectored interrupts, the KAV30 VSB
interrupt handler logic circuitry can handle only autovectored interrupts.

See the VME Subsystem Bus (VSB) Specification for more information on VSB
interrupt handler functionality.

2.13 KAV30 Interrupt Priority

This section describes the KAV30 interrupt priority scheme. The KAV30 CPU
receives IRQs on seven interrupt pins, as follows:

* The DAL bus error pin

e The VAX HALT pin

¢ The VAX POWER_FAIL pin
¢ The VAX IRQ pins<3..0>

The KAV30 CPU assigns interrupt priority levels (IPLs) to these pins as shown
in Table 2-5.
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Interrupt Pin

Interrupt Priority Level (Hexadecimal)

DAL bus error
VAX HALT

VAX POWER_FAIL
VAX IRQ 3

VAX IRQ 2

VAX IRQ 1

VAX IRQ 0

1F (exception)

1F
1E
17
16
15
14

When the KAV30 CPU receives more than one IRQ, it services the IRQs in the
order of highest priority to lowest. The IRQs on the 1F (exception) level have
the highest priority, IRQs on IPL 1F have the next highest priority, and so on

to the IRQs on IPL 14, which have the lowest priority.

The KAV30 CPU also prioritizes interrupts within each IPL. Table 2-6
describes this priority scheme. In this table, the priority scheme is shown as

follows:

* An en dash (-) prefixes sources that have an equal priority.

* A number prefixes sources that have an unequal priority. The magnitude
of the number is inversely related to the priority of the source. That is, the
number 1 prefixes the source with the highest priority.

KAV30 Functionality 2-13



KAV30 Functionality

Table 2-6 KAV30 Interrupt Priorities

IPL Interrupting Condition

IPL 1F:

IPL 1E:

IPL 17:

2-14 KAV30 Functionality

Occurrence of bus timeouts

Occurrence of an IPL 1F control and status register (CSR) bit
interrupting conditions, when the relevant CSR bit is configured to
cause an interrupt on IPL 1F

Issuing of the break command from a device connected to the KAV30
serial line ports

Setting of the KAV30 reset/halt switch to the halt position

Receiving a trigger boot message from a device on an Ethernet network

Occurrence of an IPL 1E CSR bit interrupting conditions, when the
relevant CSR bit is configured to cause an interrupt on IPL 1E

Assertion of the VMEbus ACFAIL signal
Receiving an autovectored VMEbus IRQ on the IRQ7 line

Occurrence of IPL 17 CSR bit interrupting conditions, including the
following:

—  Receiving interrupts at IPL 17

—  Occurrence of FIFO buffer 3 full and empty errors

—  Occurrence of FIFO buffer 2 full and empty errors

—  Receiving VMEbus autovectored IRQs on the IRQ5 or IRQ6 line
Receiving a vectored IRQ on the VMEbus IRQ5 and IRQ6 lines

(continued on next page)
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Table 2—6 (Cont.) KAV30 Interrupt Priorities

IPL

Interrupting Condition

IPL 16:

IPL 15:

IPL 14:

Occurrence of rtVAX 300 INTIM 10 milliseconds (ms) timer input

2. Occurrence of IPL 16 CSR bit interrupting conditions, including the
following:

Receiving interrupts at IPL 16

Receiving SCSI interrupts

Receiving VSB interrupts

Receiving VMEDbus autovectored IRQs on the IRQ3 or IRQ4 line

3. Receiving vectored IRQs on the VMEbus IRQ4 line

Occurrence of Ethernet controller interrupts

2. Occurrence of IPL 15 CSR bit interrupting conditions, including the
following:

Receiving interrupts at IPL 15

Occurrence of FIFO buffer 1 full and empty errors

Occurrence of FIFO buffer 0 full and empty errors

Receiving of VMEbus autovectored IRQs on the IRQ1 or IRQ2 line

3. Receiving of vectored IRQs on the VMEbus IRQ3 line

Receiving of an interrupt from the KAV30 UART

Occurrence of IPL 14 CSR bit interrupting conditions
Receiving of vectored IRQs on the VMEbus IRQ1 and IRQ2 lines
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KAV30 Kernel

This chapter describes how the KAV30 hardware relates to the KAV30
software. It gives information on the following:

¢ Asynchronous system trap processing
¢ Timers

* Calendar/clock

* FIFO buffers

* Battery backed-up RAM

¢ Scatter-gather map

* Communicating with another KAV30
¢ KAV30 error logging support

3.1 Asynchronous System Trap Processing

This section describes how the KAV30 processes ASTs. In real-time systems,
a process must be able to respond to events that occur asynchronously to

the execution of the process. These events can result from actions by other
processes in the system, by peripheral devices, or by the operating system
itself. When a user program starts an event that can complete asynchronously
(for example, an analog-to-digital conversion), it can specify the address of an
AST routine. An AST routine is a procedure in the user program that the
operating system calls when a particular event occurs.

The operating system maintains a queue of ASBs for each process. Each entry
in the queue describes one requested AST and contains the address of the AST
routine to be called when a specified event occurs.

If the user process is active when the system delivers an AST, the system
interrupts the process and transfers control to the first AST routine in the
queue. Each AST routine in the queue executes in turn. When the last AST
routine in the queue returns, the user process resumes where it stopped.
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If the user process is inactive when the system delivers an AST, the process
wakes up for the execution of the delivered ASTs. After the last AST is
delivered the process returns to the original state.

When the programs specify an AST routine, they can also specify an associated
argument called the AST parameter, which will be passed to the AST routine.

The KAV30 kernel queues ASTSs to a process in the current access mode (user
or kernel). The kernel mode ASTs have higher priority than the user mode
ASTs, and the KAV30 kernel places them ahead of user mode ASTs in the

queue.

3.1.1 AST Delivery

The VAXELN applications can include device drivers for the devices on the
VMEDbus or VSB that the KAV30 interacts with.

Each device driver that uses ASTs contains initialization code that calls

the KAV$DEF_AST service to set up a queue called an AST queue. Each
entry in the AST queue is a data structure called an ASB. The ASB contains
information about the AST routine for a particular event relating to the
device. (The KAV$DEF_AST service returns a code that the KAV$CLR_AST,
KAV$SET _AST and KAV$QUE_AST services subsequently use to identify this
ASB.))

Each device driver that uses ASTs also includes an input/output (I/0) section,
in which the program calls the KAV$SET_AST routine to place data in an ASB.
See Section 3.1.2 for information about ASBs and ASB queues.

After the KAV30 starts 1I/0, the relevant device driver returns control to the
main program. When the device finishes performing I/0O, it sends an IRQ
signal to the KAV30.

If the IRQ is a vectored IRQ, the KAV30 processor sends an IACK signal to the
device, which then sends an interrupt vector back to the module. The KAV30
processor uses this vector to specify an offset into the SCB. At the specified
offset in the SCB, there is a longword vector that contains the address of an
ISR.

If the IRQ is an autovectored IRQ, the KAV30 processor does not acknowledge
the interrupt. Instead the KAV30 transfers control directly to the ISR whose
address is contained in a predefined SCB vector. See Section 2.10 for more
information.

Regardless of whether the IRQ is vectored or autovectored, the ISR executes at
a device IPL.
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There are 32 interrupt priority levels, in increasing order of priority from 0 to
31. The IPLs 16 to 31 are hardware IPLs, and the IPLs O to 15 are software
IPLs. There are four device IPLs: IPL 20 to IPL 23. User processes execute
at IPL 0, the lowest priority level. AST delivery executes at IPL 2, and AST
routines execute at IPL 0.

The KAV30 kernel calls an ISR, which can include a call to the KAV$QUE_AST
service (any ISRs executing at a higher IPL end before this ISR completes).
The KAV30 kernel queues an AST to a process when the corresponding event
oceurs.

3.1.2 AST Data Structures

Several ASTs can be outstanding for a process at any time. The KAV30 kernel
stores the ASTs in a FIFO queue. The entries in the queue are ASBs, which
contain the following fields:

e ASB type code

This field indicates whether the ASB is pending or free. The ASB is
pending if it contains information about an AST that the KAV30 kernel has
not yet delivered. The ASB is free if it does not contain information about
an AST — this arises if the KAV$SET_AST service has not yet placed
information in the ASB, or if the KAV30 kernel has delivered the AST.
Using the KAV$CLR_AST service frees all the pending ASBs.

The ASB type code field contains either the value ASB$K_ASBPEND or
the value ASB$K_ASBFREE, which indicates whether the ASB is pending
or free.

e PCB address
This field contains the address of the PCB for the process that receives the
AST.

e AST address
This field contains the address of the AST routine.

e AST parameter

This field contains an optional parameter to the AST routine. This
parameter can specify a data value or the address of a block of data values.

e AST flag

If this flag is set, the KAV30 kernel requeues the ASB to the AST pending
queue for the device event immediately after delivery. If the flag is cleared,
the KAV30 kernel clears the ASB after it delivers the AST.
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Figure 3—1 ASB Fields
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AST Address

AST Parameter

Figure 3-1 illustrates the fields in the ASB.

The head of the AST queue is located in the Process Control Block (PCB). The
KAV30 kernel modifies the standard VAXELN PCB by adding two longword
fields, PCB$A_ASTFLK and PCB$A_ASTBLK to the end of the PCB. These
fields are pointers to the AST queue for that process, as shown in Figure 3-2.

See the Introduction to VMS System Services guide for more information.
The Introduction to VMS System Services is part of the VMS programming

documentation.

Figure 3-2 AST Queue
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3.2 Timers

This section describes the KAV30 timers. There are five 32-bit timers and two
16-bit timers on the KAV30. The 32-bit timers are for general-purpose use.
One 16-bit timer is a watchdog timer and the other is the local bus timeout
timer.

Each timer operates as follows: you use the KAV$TIMERS service to load a
value into the timer register. The value then decrements on each clock cycle
until it reaches zero. When the value reaches zero, the KAV30 delivers an AST.
To calculate the value that you must load, divide the required timer interval by
the clock period. The clock period is 400 nanoseconds (ns).

A 16-bit timer can time intervals up to (216 — 1) clock cycles, so the maximum
interval that you can use is as follows:

216 _ 1 = 65535

Maximum interval = 65 535 x 400 ns
= 26.214 ms

The 32-bit timers are made up of two 16-bit timers. The low-order word in
the timer acts as a prescaler. Every time the prescaler decrements to zero, the
high-order word decrements by one. The minimum value that you can specify
for the prescaler is two. A 32-bit timer can time intervals up to (216) times
longer than a 16-bit timer can, that is, intervals of up to (232 — 1) clock cycles,
so the maximum interval that you can use is as follows:

232 _{ = 4204 967 295

Maximum interval = 4 294 967 295 x 400 ns

= 28.633 minutes(min)

A convenient way to program a timer is to load the value 2500 into the
prescaler. Because the clock period is 400 ns, this value causes the prescaler
to decrement to zero in 1 ms. Then, to time intervals in multiples of 1 ms,
load the multiple into the high-order word. However, the timer loads the
multiple into the high-order word after the prescaler first decrements to

zero. Therefore, to ensure that the timer expires after the correct number

of decrements, subtract one from the value that you load into the high-order
word. For example, to set a timer to expire after 1 s, load the value 2500 into
the prescaler and 1000 minus one into the high-order word. The value you load
into the timer is as follows:

(65 536 x (1000 — 1)) + 2500 = 65 472 964 = 03E709C414
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The KAV30 also has a watchdog timer and a local bus timeout timer. These
are 16-bit timers. If the watchdog timer expires, a system reset occurs. The
local bus timeout timer is used by the rtVAX 300 to monitor the DAL bus.
Digital strongly recommends that you do not change the value of the local bus
timeout timer, because this can lead to unpredictable results and VMEbus or
VSB errors.

You can program the timers, using the KAV$TIMERS service. See the
description of the KAVSTIMERS service for more information.

3.3 Calendar/clock

This section describes the calendar/clock on the KAV30. The calendar/clock
maintains the time and date in units ranging from one-hundredth of a second
to a year and leap year, as well as providing counters for the day of the week,
day of the month, and day of the year. The calendar/clock keeps the time and
date in binary coded decimal (BCD) format.

The calendar/clock has the following features:

e Alarm

You can set the calendar/clock to interrupt the KAV30 at a specified time.
You can also set it to interrupt after a specified interval.

e Timesave RAM

The calendar/clock has a timesave area, in which it stores the contents of
the clock in the event of a power failure.

e Twelve-hour and 24-hour clock

The calendar/clock can operate in 12-hour mode or 24-hour mode. In
12-hour mode, you can specify A M. and PM.
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Julian date

The calendar/clock also provides the date in Julian format. The Julian date
is the number of elapsed days in the year. For example, the Julian format

for March 17, 1991 is 076 (because March 17 is the seventy-sixth day of the
year). The Julian format for March 17, 1992 is 077 (because 1992 is a leap
year and March 17 is the seventy-seventh day).

Device RAM

The calendar/clock contains 31 bytes of general purpose RAM, which you
can read from or write to using the KAV$RTC system service. Either a
battery or the VMEDbus standby power supply backs up the device RAM.

Timers

The calendar/clock has two 16-bit timers. The VMEDbus uses one of these
timers as a bus timeout timer. This timer controls the length of time
within which the VMEbus must respond to an attempt by the KAV30

to gain control of the bus. Digital strongly recommends that you do not
change the value of this timer because this can lead to unpredictable
results.

The second 16-bit timer is for general use. You can program this timer
in the same way as the other KAV30 timers. See Section 3.2 for more
information.

Figure 3-3 shows the address map of the calendar/clock. The first 31 bytes
contain time and date information. The second 31 bytes are general-purpose
RAM.

You can use the KAVSRTC system service to carry out the following operations
on the calendar/clock:

Interrupt the KAV30 at a specified time (alarm)

Interrupt the KAV30 when the interval you specify elapses (periodic alarm)
Read the time at which the calendar/clock is set to interrupt the KAV30
Set the time at which the calendar/clock interrupts the KAV30

Read the calendar date

Set the calendar date

Read data from the calendar/clock RAM

Write data to the calendar/clock RAM

Read data from the calendar/clock timesave area
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Figure 3-3 Calendar/clock Address Map

Page Select=0 Page Select = 1
1F RAM/TEST Register 1F RAM
1E RAM 1E RAM
1D Months Time Save RAM 1D RAM
1C Day of Month Time Save RAM 1C RAM
1B Hours Time Save RAM 1B RAM
1A Minutes Time Save RAM 1A RAM
19 Seconds Time Save RAM 19 RAM
18 Day of Week Compare RAM 18 RAM
17 Months Compare RAM 17 RAM
16 Day of Month Compare RAM 16 RAM
15 Hours Compare RAM 15 RAM
14 Minutes Compare RAM 14 RAM
13 Seconds Compare RAM 13 RAM
12 Timer 1 MSB 12 RAM
11 Timer 1 LSB 11 RAM
10 Timer 0 MSB 10 RAM
OF Timer 0 LSB OF RAM
0E Day of Week Clock Counter 0E RAM
oD 100’s Julian Clock Counter oD RAM
ocC Units Julian Clock Counter ocC RAM
0B Years Clock Counter 0B RAM
0A Months Clock Counter 0A RAM
09 Day of Month Clock Counter 09 RAM
08 Hours Clock Counter 08 RAM
07 Minutes Clock Counter 07 RAM
06 Seconds Clock Counter 06 RAM
05 1/1000 Second Counter 05 RAM

/ \ 04 RAM

03 RAM
Register Select =0 Register Select = 1 02 RAM
Interrupt Routing Register Interrupt Control Register 1| o1 RAM

Periodic flag Register 03 | Interrupt Control Register 0
Timer 1 Control Register | 02 Output Mode Register
Timer 0 Control Register | 01 | Real Time Mode Register

\

00 [ Main Status Register |

e  Write data to the calendar/clock timesave area

See the description of the KAV$RTC service for more information.
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3.4 FIFO Buffers

This section describes the FIFO buffers on the KAV30. The KAV30 contains
four independently operating FIFO buffers. The purpose of the FIFO buffers
is to enable an intelligent device on the VMEDbus to exchange data with the
KAV30. The VMEbus devices can write data into the FIFO buffers, and the
KAV30 can then read the data from the buffers. Similarly, the KAV30 can
write data into the FIFO buffers, and the VMEDbus device can then read the
data from the buffers.

Each FIFO buffer is organized into 255 longwords. However, it is possible to
perform longword, quadword, and octaword operations on the FIFO buffers.
When you perform quadword and octaword operations on the FIFO buffers,
the FIFO logic circuitry writes or reads the message as an atomic collection of
longwords.

Any device on the VMEbus (including the KAV30) can read from and write to
the FIFO buffers in FIFO mode, or write to the buffers in LIFO mode.

A device that writes the data into the KAV30 FIFO buffers is called the
producer. A device that reads the data from the buffers is called the
consumer. The KAV30 can act as a producer or as a consumer, as shown in
Figure 3—4. The KAV30 can also act neither as the producer or the consumer.
In that case, two devices on the VMEbus act as producer and consumer, as
shown in Figure 3-5.

The FIFO logic circuitry indicates an error when you read a message from an
empty FIFO buffer, or write a message to a full FIFO buffer.

You can read/write the FIFO buffers, using the KAV$FIFO_READ, KAV$FIFO_
WRITE, and KAVSLIFO_WRITE system services. See Chapter 4 for more
information.

You can configure the KAV30 to notify you when a FIFO buffer changes its
state under one or more of the following circumstances:

* When the state changes from empty to not-empty

¢  When the state changes from not-empty to empty

* When the state changes from not-empty to full

See the description of the KAVSNOTIFY_FIFO for more information.
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3.5 Battery Backed-Up RAM

This section describes the battery backed-up RAM on the KAV30. The battery
backed-up RAM allows you to store information that you want to protect in the
event of a system or power failure. For example, you can write error messages
to the battery backed-up RAM. If the system fails, the error information

will still be in the RAM after the system is rebooted. You can use the error
information to analyze the cause of the failure. However, you must install the
battery jumper during the hardware installation to enable this functionality.
See the KAV30 Hardware Installation and User’s Information for more
information.

Programs can use 22 of the 32K bytes of battery backed-up RAM. Of the
remaining 10K bytes, 8K bytes are reserved for use by the KAV30 kernel and
2K bytes are reserved for future use by Digital.

You can read from and write to the battery backed-up RAM, using the
KAV$RW_BBRAM service. See the description of the KAVSRW_BBRAM
service for more information.

3.6 Scatter-Gather Map

This section describes the SGM. The SGM is the part of the KAV30 hardware
that allows the devices on the VMEbus to access the KAV30 and allows the
KAV30 to access the devices on the VMEbus or VSB. The SGM has two parts:
the outgoing SGM and the incoming SGM.

The KAV30 uses the outgoing SGM while operating in master mode, that is,
when the KAV30 accesses the devices on the VMEbus or VSB. It uses the
incoming SGM while operating in slave mode, that is, when the devices on the
VMEDbus access the KAV30.

3.6.1 Outgoing SGM

The outgoing SGM maps KAV30 system (S0) virtual address space to the
address space of a target device on the VMEbus or VSB. This makes the
address space of a target device visible to the KAV30, and enables the KAV30
kernel to access the target device address space.
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Figure 3—-4 KAV30 as Producer and Consumer

KAV30 as a Producer
Producer Consumer
KAV30 Other Device

it ii

[
!

VMEbus
KAV30 as a Consumer
Consumer Producer
KAV30 Other Device
VMEbus

When you configure the KAV30, you pass the base address of the device on the
VMEDbus or VSB to the KAV$OUT_MAP kernel service. This service returns
the KAV30 SO space virtual address that corresponds to the base address of the
VMEDbus or VSB device. To write data to an offset in the address space of the
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Figure 3-5 KAV30 as Neither Producer or Consumer

Producer Consumer

Other Device KAV30 Other Device

| . |

VMEbus

[
>

VMEDbus or VSB device, add the offset to the virtual address returned by the
KAV$OUT_MAP service, and write to the resulting address.

The outgoing SGM can map 230M bytes of KAV30 I/O space to the VMEbus or
VSB address space. The size of the VMEbus or VSB address space depends on
the type of addressing you use, as follows:

*  When you use VMEbus or VSB A32 addressing you can access 4G bytes of
address space

e  When you use VMEbus or VSB A24 addressing you can access 14M bytes
of address space

e  When you use VMEbus or VSB A16 addressing you can access 64K bytes of
address space

The outgoing SGM logic circuitry uses one SGM entry to map each 64K byte-
page of KAV30 I/O space to the VMEbus or VSB address space. However, the
first SGM entry for a device specifies the base VMEbus or VSB address of its
memory-mapped I/O space. You can map up to 3584 64K byte-pages of KAV30
S0 space to the VMEbus of VSB address space. See the description of the
KAV$OUT_MAP service for more information.

When the KAV30 sends a VAX address, bits <15..0> of the VAX address
remain unchanged in the VMEbus or VSB address, and the outgoing SGM
logic circuitry uses the remainder of the VAX address as an index into the
outgoing SGM. Figure 3-6 illustrates the conversion of a VAX address into
an A32 VMEDbus or VSB address. Figure 3-7 illustrates the conversion of a
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VAX address into an A24 VMEbus or VSB address. Figure 3-8 illustrates the
conversion of a VAX address into an A16 VMEbus or VSB address.

Figure 3-6 Outgoing SGM Conversion to VMEbus or VSB A32 Addresses

[} I, 28 27 iiieeee 16 15 e 00
Index into - VAX
Outgoing SGM Address Within 64K Bytes Page Address
Outgoing SGM
/ + A4 . N\
B e ee 16 15 e 00
VMEbus
From the SGM From the VAX Address or VSB
Address
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Figure 3—7 Outgoing SGM Conversion to VMEbus or VSB A24 Addresses

3128 27 e 16 15 ek 00
Index into - VAX
Outgoing SGM Address Within 64K Bytes Page Address
Outgoing SGM
v Y
K} I 24 23 ceeaaan 16 15 e 00
VMEbus
Don't Care Bits From the SGM From the VAX Address or VSB
Address

3.6.2 Incoming SGM

The incoming SGM maps one or more 64K byte-pages of VMEbus address
space to the KAV30 process (P0) virtual address space. The size of the VMEbus
address space depends on the size of the VMEbus address. The VMEbus A24
addresses can access up to 1M byte, or sixteen 64K byte-pages of address
space. The VMEbus A32 addresses can access up to 4M bytes, or 256 64K
byte-pages of address space.

To program the incoming SGM, call the KAV$IN_MAP service and specify an
entry number in the incoming SGM. This entry number indicates the 64K
byte-page of VMEbus address space that you want to map into KAV30 PO
space. The KAV$SIN_MAP service returns the virtual address to which the
incoming SGM maps the base address of the 64K byte-page of VMEDbus address
space.
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Figure 3-8 Outgoing SGM Conversion to VMEbus or VSB A16 Addresses

310028 27 e 16 15 e cecccmccec——aaa 00
Index into o VAX
Outgoing SGM Address Within 64K Bytes Page Address
Outgoing SGM
Y Y
/ N N\
3 PR 16 15 e 00
VMEbus
Don't Care Bits From the VAX Address or VSB
Address

When the KAV30 maps a page of VMEbus address space to a page of PO space,
it sets both the page boundaries where the low-order 16 bits are all 0.

The following list describes the VMEbus addresses for each type of addressing:

e A32 addressing
The VMEDbus physical address for A32 addressing consists of the following:

— Bits 0 to 15 represent an address within a 64K byte-page
— Bits 16 to 23 represent an index into the incoming SGM

— Bits 24 to 31 are taken from the setting of the KAV30 VMEbus A32
base slave address register
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The KAV30 base address specifies the part of the VMEbus address
space allocated to the module. For A32 addressing, each device has
16M bytes of VMEbus address space. You can set bits 24 to 31 by
calling the KAV$VME_SETUP service to set up the VMEbus system.

Figure 3-9 shows the A32 incoming VMEbus address.

Figure 3-9 A32 Incoming VMEbus Address

VMEbus A32 Index into
Base Slave Address| Incoming SGM

Address Within 64K Bytes Page

* A24 addressing
The VMEDbus physical address for A24 addressing consists of the following:

Bits 0 to 15 represent an address within a 64K byte-page

Bits 16 to 19 represent the 4 low-order bits of an SGM entry

In A24 addressing, the incoming SGM can map up to sixteen 64K byte-
pages of VMEDbus address space into PO space, so the SGM can have a
maximum of 16 entrics.

Bits 20 to 23 are taken from the setting of the KAV30 rotary switch.
This switch specifies the KAV30 VMEbus base slave address.

The KAV30 base address specifies the part of the VMEbus address
space allocated to the module. For A24 addressing mode, cach device
has 1M bytes of VMEbus address space. You can set bits 20 to 23 by
using the KAV30 rotary switch. See the KAV30 Hardware Installation
and Users Information for more information.

Bits 24 to 31 are don't care bits.

Figure 3—-10 shows the A24 incoming VMEbus address.

When the KAV30 receives a VMEbus address, the conversion process it uses
differs depending on the type of VMEbus address that it receives. Figure 3—11
shows how it converts A32 VMEbus addresses. Figure 3—-12 shows how it
converts A24 VMEbus addresses.
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Figure 3—-10 A24 Incoming VMEbus Address

VMEbus | Index
A24 Base| into
Slave |Incoming
Address | SGM

Don't Care Bits Address within 64K Bytes Page

Figure 3-11 Incoming SGM Conversion of A32 VMEbus Addresses

31 e 24 283 aoa. 1615 L 00
VMEDbus A32 | . VMEbus
Base Slave | ndex 'gth Address Within 64K Byte Page Address
Address neoming
Incoming SGM
Y \
3130292827262524 23 ... 16 15 e e 00
VAX
0jo 0|o|ojo|0| FromtheSGM From the VMEbus Address Address

The SGM can map the VMEbus address space into the KAV30 FIFO buffers
instead of into PO space. Another device on the VMEbus can then access the
information in the FIFO buffers.
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Figure 3-12 Incoming SGM Conversion of A24 VMEbus Addresses

[ I 24 23 ....2019 . 1615 c e accmme—mm—————- 00
VMEbus | Index XzﬂdEbUS
. . A24 Base| into . ress
Don't Care Bits Slave |Incoming Address Within 64K Bytes Page
Address | SGM
Incoming SGM
Y Y
3130292827262524 23 oo, 16 15 e 00
VAX
o]0 oloJo|o|o From the SGM From the VMEbus Address Address

See the description of the KAV$IN_MAP service for more information.

3.6.3 Byte Swapping During SGM Operations

The KAV30 arranges the bytes in each longword it uses in little-endian format.
However, VMEbus and VSB devices arrange the bytes in a longword in big-
endian format. Therefore, when you want to transfer information between the
KAV30 and a big-endian device, swap the bytes in the longword to preserve
the order of the data. Figure 3—13 shows the little-endian data format.
Figure 3-14 shows the big-endian data format.
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Figure 3-13 Little-Endian Storage Format

Word 1 Word 0

The KAV30 can perform the following types of byte swapping:

Mode 0 swapping

Two terms are commonly used to describe mode 0 byte swapping: no swap,
and byte and word swap. The term no swap refers to the relative position
of the bytes in the two formats. That is, both devices process the data in
the same order. For example, the byte at bit 0 in the big-endian format is
the byte at bit 0 in the little-endian format. The term byte and word swap
refers to the hardware operation that the byte swap logic circuitry performs
on the data. That is, the byte swap logic swaps the low-order and high-
order bytes in each word, and then swaps the low-order and high-order
words in the longword. Figure 3—15 shows mode 0 byte swapping.

Mode 1 swapping
Mode 1 swapping is Digital reserved.
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Figure 3—-15 Mode 0 Byte Swapping

31l 24 23 ... 16 15 oo S 0
Big-Endian
Byte 3 Byte 2 Byte 1 Byte 0 Device
Byte 0 Byte 1 Byte 2 Byte 3 KAV30
O S A : T 1516 ceeeees 28324 ........... 31
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* Mode 2 swapping

Note

When you use mode 2 swapping, you can perform only word-aligned
word accesses and longword-aligned longword accesses.

Mode 2 swapping is also referred to as word swapping. This is because the
low-order and high-order words in the longword are swapped. Figure 3-16
shows mode 2 swapping.

* Mode 3 swapping

Note

When you use mode 3 swapping, you can perform only word-aligned
word accesses and longword-aligned longword accesses.

Two terms are commonly used to describe mode 3 byte swapping: byte
and word swap, and no swap. The term byte and word swap refers to the
relative position of the bytes in the two formats. That is, although the
two formats receive identical data, big-endian devices process the data in
a different manner than the little-endian devices. For example, the byte
at bit 0 in the big-endian format is identical to the byte at bit 24 in the
little-endian format. The term no swap refers to the hardware operation
that the byte swap logic circuitry performs on the data. That is, the byte
swap logic circuitry does not perform any hardware operation on the data.
Figure 3-17 shows mode 3 byte swapping.

3.7 Communicating with Another KAV30

This section describes how two KAV30s can communicate with each other. A
KAV30 can communicate with another KAV30 in two ways:

* By using shared memory pages to access the system RAM of the other
KAV30
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Figure 3-16 Mode 2 Byte Swapping

31, 24 23.......... 16 16........... 8 7eeaan 0
Big—-Endian
Word 1 Word 0 Device
Word 0 Word 1 KAV30
O, 7 8 15 16 ccaaa... 2324 ... 31

Two KAV30s in a VMEbus system can communicate using shared memory
pages. The shared memory pages map physical pages from one of the
modules into a virtual address space on both modules. The module whose
physical page the shared memory page uses is the slave module. However,
it is possible to configure the system so that the physical memory of both
modules has a shared memory page.
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Figure 3-17 Mode 3 Byte Swapping

SO 0
Big—Endian
Longword
9 Device
Longword KAV30
L 31

The shared memory pages provide the fastest method for one KAV30 to
pass information to another KAV30, because the modules have the data
area mapped into their virtual address space.

When two KAV30s use shared memory pages to communicate, the
application program must provide proper synchronization methods to
ensure data integrity.

* By reading and writing the FIFO buffers on the other module

Two KAV30s can also communicate using the KAV30 FIFO buffers. To
write data to the FIFO buffer of another KAV30, the first module uses

the KAV$BUS_WRITE kernel service with the KAV$M_FIFO_ACCESS
modifier to write the data to the VMEbus address space. The second
module uses its incoming SGM to map the FIFOs onto the VMEDbus address
space. The second module then uses the KAVSFIFO_READ service to read
the data in the FIFO buffers.
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The FIFO buffers method has the advantage that the sender does not have
to wait for the receiver to process data before it sends more data to the
receiver.

Communicating using the KAV30 FIFO buffers is preferable, except when you
want to transfer large amounts of data. In this case, the shared memory pages
method is preferable.

In VMEbus systems containing two KAV30s, ensure that you do not configure
the modules at the same VMEbus base address.
Note

When a VMEbus system contains two KAV30s with the same VMEbus
base address, unpredictable results occur.

3.8 KAV30 Error Logging Support

This section describes the KAV30 error logging support. The KAV30 logs errors
that you generate in its battery backed-up RAM. When you build error-logging
into the system, the KAV30 also logs errors in the KAV30 error log file. The
KAV30 kernel creates the error log file and sends it to the host system if a
DECnet™ connection to the host is available.

The KAV30 logs the following errors:
* Bus errors and timeouts

* Invalid SGM entries

* SGM access violations

You can analyze the KAV30 error log file, using the VMS Error Log Utility.
However, the reports that this utility generates are primarily intended to assist
Digital Customer Services personnel. (See the VAXELN Development Utilities
Guide for more information on VAXELN error logging.)

Note

You might want to build two versions of a system: one with error
logging support and the other without error logging support. Then, if
problems arise, you can run the version with error logging to analyze
the problem.
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Error log-reports contain two sections: the identification section and the
device-dependent data section. The identification section consists of the first
four lines of the report. The device-dependent data section, which follows the
identification section, contains information about the selected error log entries.
Each line in this section gives a hexadecimal value and a short description

of what the value signifies. See the VMS Error Log Utility Manual for more
information.

There are two types of error log entry: error log entries for errors that occur
while the KAV30 acts in master mode, and error log entries for errors that
occur while the KAV30 acts in slave mode. Figure 3—18 shows a sample error
log report entry for an error that occurred while the KAV30 was acting in
master mode. Figure 3-19 shows a sample error log report entry for an error
that occurred while the KAV30 was acting in slave mode.

Figure 3—-18 Sample Master Error Log Entry

KAKKKAAKKK KKK KK KKK KX KKKk x K kX x % ENTRY GAA. *xxkkkkkhhkhk kAR KKKk hhhkh kKK Kk Kk K
ERROR SEQUENCE 20479. LOGGED ON: SID 0A000006
DATE/TIME 1-FEB-1991 21:30:31.53 SYS TYPE 09100002

SCS _NODE: KAV30E
1)

$SNDERR MESSAGE KA300 CPU REV# 7. FW REV# 1.0 (2]
MESSAGE TEXT
00007E0C  Status Code ©
3944000B VME/VSB Master AM & Error Code & Retry Count (4]
00F03038  VME/VSB Address Accessed @
8000B7C0 pC O
00c80009 PSL @

KhkKKKkKKKRA KRR KRR I AR A KRk AR Ak ARk Rk hkkhkkhhhkhkkhhkkkhkkkhkkhkkkkkkkkhkkkkhkkkkh k%

Figure 3-19 Sample Slave Error Log Entry

KhkkKKKK kKKK KKK KX KKKKX KKKk A k%% ENTRY D4, KkkkkkKhkKhAhhkhhk Kk kkkk Kk kX Kk
ERROR SEQUENCE 2. LOGGED ON: SID 0A000006
DATE/TIME 28-Jan-1991 15:15:30.87 SYS TYPE 09100002

SCS NODE: KAV30D
(1]
$SNDERR MESSAGE KA300 CPU REV# 7. FW REV# 1.0 @

(continued on next page)
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Figure 3—19 (Cont.) Sample Slave Error Log Entry
MESSAGE TEXT
00007E3C  Status Code ©
00000084 VME Slave Error Status @
00000001  VME Slave Error count @

Kk KKk KRk K Rk R A AR R A ARk AR A A AR A AR A A kA kA Rk Ak kA m ARk kXK kh kK kA XKk kX xhkkhkkkkkkkkkkkkh k%

The following list explains the information labeled with callouts in Figure 3—-18
and Figure 3-19.

© The first four lines make up the identification section. See the VMS Error
Log Utility Manual for a description of the information contained in the
identification section.

@ This line gives the following information:
¢ The mechanism used to write the error log entry into the error log file
¢ The CPU type
* Hardware and firmware revision levels

© This line gives the KAV30 status code for the error. The status codes
returned by KAV30 services are similar to those returned by VAXELN
kernel procedures. All of these codes follow the VAX convention for
status codes. A message is associated with each status code. You can
use the ELN$GET_STATUS_TEXT VAXELN message-processing routine
to retrieve the message text associated with a specified status code. An
application can use these routines to retrieve a message text from the
system message files or user-created message files. See the VAXELN
Runtime Facilities Guide for more information.

O The contents of this line depend on whether the error occurred while the
KAV30 was acting in master mode or slave mode:

e If the error occurred while the KAV30 was acting in master mode, this
line provides the following:

— The VMEDbus or VSB Address Modifier (AM) bits
— The internal master error code

— The number of times the KAV30 kernel retried to gain control of
the VMEbus or VSB
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The high-order byte of the status code provides the AM bits that the
KAV30 was using when the error occurred.

The next byte gives the internal master error code. Table 3-1 explains
the bits of the internal master error code.

Table 3—1 Internal Master Error Code

Bit

Value  Meaning

0

0 The SGM entry for the VMEbus or VSB address is valid.

The SGM entry for the VMEbus or VSB address is invalid.

The SGM entry for the VMEbus or VSB address is not write protected.
The SGM entry for the VMEbus or VSB address is write protected.
The KAV30 local bus timeout timer has not expired.

The KAV30 local bus timeout timer has expired.

The KAV30 was trying to gain control of the VMEbus when the error
occurred.

1 The KAV30 was trying to gain control of the VSB when the error
occurred.

0 The KAV30 did not access one of the FIFO buffers on the module when
the error occurred.

1 The KAV30 accessed one of the FIFO buffers on the module when the
error occurred.

0 The VMEbus IACK cycle did not fail.
The VMEbus IACK cycle failed.

0 The KAV30 did not have control of the VMEbus or VSB when the error
occurred.

The KAV30 had control of the VMEbus or VSB when the error occurred.

0 The KAV30 was performing a write operation when the error occurred.

O H O H O M

The KAV30 was performing a read operation when the error occurred.

The low-order word contains the number of times the KAV30 kernel
retried to gain control of the bus (this does include the retries
performed by the KAV30 hardware). In this sample master error
log entry the KAV30 kernel performed eight software retries.

If the error occurred while the KAV30 was acting in slave mode, this
line gives the internal slave error code. Table 3—2 explains the bits of
the internal slave error code.
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Table 3-2 Internal Slave Error Code
Bit Value Meaning

0 The SGM entry for the VMEbus address is valid.

The SGM entry for the VMEbus address is invalid.

The SGM entry for the VMEbus address is not write protected.

The SGM entry for the VMEbus address is write protected.

The KAV30 local bus timeout timer has not expired.

The KAV30 local bus timeout timer has expired.

The KAV30 was accessing system RAM when the error occurred.
The KAV30 was accessing the FIFO buffers when the error occurred.

When the bit 3 has the value 1, the KAV30 was accessing a FIFO port
when the error occurred.

1 When the bit 3 has the value 1, the KAV30 was accessing FIFO memory
when the error occurred.

(=]

[\
S H O H O = O H

5 0 The KAV30 was performing a write operation when the error occurred.
The KAV30 was performing a read operation when the error occurred.

6 When bit 3 has the value 1, bit 6 contains the value of the least
significant bit of the FIFO port number that you were accessing when
the error occurred.

7 When bit 3 has the value 1, bit 7 contains the value of the most
significant bit of the FIFO port number that you were accessing when
the error occurred.

©® The contents of this line depend on whether the error occurred while the
KAV30 was acting in master mode or slave mode:

e If the error occurred while the KAV30 was acting in master mode, this
line gives the VMEbus or VSB address that the KAV30 tried to access.
In this case, the address was 00F0 30381g. The address is always
longword aligned.

e If the error occurred while the KAV30 was acting in slave mode, this
line gives the address being accessed when the error occurred.

@ This line is displayed in the error log entry only when the error occurred
while the KAV30 was acting in master mode. This line gives the value
of the Program Counter (PC) when the error occurred. If the KAV30
was trying to perform a read operation, the PC points to the failing
instruction. If the module was trying to perform a write operation by
accessing the VMEbus or VSB directly rather than using the KAV$BUS_
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READ or KAV$BUS_WRITE kernel services, this PC is of no value. This
is because the rtVAX 300 processor performs disconnected write operations
(see Section 5.1.1 for more information).

This line is displayed in the error log entry only when the error occurred
while the KAV30 was acting in master mode. This line lists the value of
the processor status longword when the error occurred.
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KAV30 System Services

This chapter describes the KAV30 system services. Each service description
has the following format:

An overview of the service

The call format for the service in each supported language
A list of the arguments for the service

A list of the status values returned by the service

A list of related services

Examples
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KAV$BUS_BITCLR

Clears the bits at a specified VMEbus or VSB address according to a specified
bit mask.

Note

This service performs read-modify-write cycles on the VMEbus or VSB.

The VMEbus or VSB address that you specify must be mapped to the KAV30
system virtual address (SO) space via the incoming SGM.

You can clear the bits in a byte, a word, or a longword. However, the VMEbus
or VSB device containing the bits that you want to clear must allow the type
of access that you specify. Also, when you want to clear the bits in a word or a
longword, ensure that the address you specify is aligned to a word or longword.

The bit mask indicates the bits that you want to clear. For each bit that is
set in the bit mask, this service clears the corresponding bit at the VMEbus or
VSB address.

Calls to this service can result in VMEbus or VSB errors such as arbitration
failures and bus timeouts. When the KAV$M_NO_RETRY flag in the
KAV$OUT_MAP service is not set, the KAV30 retries 29 times to clear the
bits. However, the KAV30 kernel can direct the module to perform additional
retries—you can specify this when you build the system. See Section 5.4 for
more information.
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Ada Call Format
WITH KAVDEF;

KAV_BUS_BITCLR ([STATUS => status,]
DATA_TYPE => data_type,
VIRTUAL_ADDRESS => virtual_address,
MASK => mask);

argument information

status : out CONDITION_HANDLING.COND_VALUE_
TYPE;

data_type : in INTEGER,;

virtual_address :  in SYSTEM.ADDRESS;

mask : in INTEGER;

C Call Format
#include $vaxeinc
#include "eln$:kavdef.h"

int kav$bus_bitclr  ([status],
data_type,
virtual_address,
mask)

argument information

int *status;

int data_type;

void *virtual_address;
int mask;
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FORTRAN Call Format
INCLUDE "ELN$:KAVDEF.FOR'
CALL KAV$BUS BITCLR ([status],

%VAL(data_type),
virtual_address,
%VAL(mask))

argument information

INTEGER*4
INTEGER*4
INTEGER*4
INTEGER*4

status
data_type
virtual_address
mask

Pascal Call Format
INCLUDE $KAVDEF;

KAV$BUS_BITCLR ([STATUS := status,]

data_type,
virtual_address,
mask)

argument information

status : INTEGER,;
data_type : INTEGER;
virtual_address : AANYTYPE;
mask : INTEGER,;

4-4 KAV30 System Services



KAV$BUS_BITCLR

Arguments
status
Usage: Longword (unsigned)
VAX Type: cond_value
Access: Write only

Mechanism: Reference

Receives the completion status.

data_type

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value

Specifies whether this service clears the bits in a byte, a word, or a longword.
Specify one of the following values:

KAV$K_BYTE Clears the bits in a byte
KAV$K_LONGWORD Clears the bits in a longword
KAV$K_WORD Clears the bits in a word

The VMEbus or VSB device containing the bits that you want to clear must
allow accesses of the type that you specify.

virtual_address

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value

Specifies the virtual address, in SO address space, of the bits that you want to
clear.

To calculate the VMEbus or VSB address, follow these steps:

1. Calculate the base address of the VMEDbus or VSB device containing the
bits that you want to clear. The KAVSOUT_MAP service returns the base
VMEbus or VSB address of a device. See the description of the KAV$OUT_
MAP service for more information.

2. Calculate the offset, into the device’s address space, of the bits that you
want to clear.
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3. Add the base address to the offset.

mask

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value

Specifies the bit mask that indicates the bits to clear. The bit mask is the
type that you specify in the data_type argument. For example, if you specify
KAV$K_WORD for the data_type argument, the bit mask is in the low-order 16
bits of the mask address.

Status Values

KAV30$_BAD_PARAM You did not specify a parameter in the correct
format.

KAV30$_BUS_ARB_ERROR A VMEDbus or VSB arbitration failure occurred.
KAV30$_BUS_RD_ERROR A VMEDbus or VSB read error occurred.
KAV30$_BUS_WRT ERROR A VMEbus or a VSB write error occurred.

KAV30$_INVALID_SG_ You specified an invalid SGM entry.

ENTRY

KAV30$_NO_BUS_RD_RESP There was no read response from the device.

KAV30$_NO_BUS_WRT_ There was no write response from the device.

RESP

KAV30$_WRPROT_SG_ You attempted to write to a write-protected

ENTRY SGM entry.

KER$_BAD_COUNT You did not specify the correct number of
arguments.

KER$_BAD_VALUE You did not specify a value in the correct
format.

KER$_NO_ACCESS The service could not access an item.

KER$_SUCCESS The operation was successful.
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" Related Services

KAV$BUS_BITSET KAV$BUS_WRITE
KAV$BUS_READ

Examples

The following code is an example program that calls the KAV$BUS_
BITCLR service:

~
>*

Facility: KAV30 VAXELN System Services programming example.

Description: This is an example program demonstrating the calling
procedures for the following KAV System Services:
1. KAVSVME SETUP (Configure VMEbus interrupting,...)

2. KAVSOUT MAP (Map onto VMEbus address)
3. KAV$BUS BITSET  (Set a bit at a VMEbus address)
4. KAVSBUS_BITCLR (Clear ceed)
Abstract: This program assumes that there is a VME-bus device located

on the bus, at the address specified below.
It performs a bit-clear and a bit-set on two of this
device’s registers.

Language: Vax C; Version 3.1

Notes: (1) If there is no device located on the VME-bus at the
specified address, then the KAV System Service routines
will return errors (in the ’status’ variable).

(2) The device is assumed to be set up for 24-bit addressing.
(3) In the interests of program clarity, no error checking has
been included.

* % ok ok 3k %k X 3 ok 3k % X X >k %k ¥ Xk o F % % ¥ F

>*
~

#include stdio
#include $vaxelnc
#include <eln$:kavdef.h> /* KAV30 definitions file. */
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/*
* The following definitions are device-specific.

*/

#define DEVICE ADDRESS 0xfe0000 /* Base address of the device. */
#define REGISTER BASE  0x0e00 /* The rotary switch on the KAV */

/* module must be set up to */
/* agree with this addressing. */
#define REGISTER1 OFFSET 0x01 ; /* Offset of first register. */

#define REGISTER2 OFFSET 0x03 ; /* Offset of second register. */

main()
{
unsigned long am code,
setup functions,
buffer,
entry,
vir addr,
phys_addr ;
unsigned long *registerl address, /* Note these are address POINTERS. */
*register2 address ;
int status,
page_count,
map_functions ;

unsigned char bit0 = 0x01, /* Bit-0 (least significant bit in byte). */
bit7 = 0x80 ; /* Bit-7 (most ..... ). */
/%
* Setup the VME functions to disable the VME-device from interrupting.
*
*/
buffer 0x00000000; /* No IRQ allowed by VME-device */

setup_functions
KAVSVME SETUP( &status, setup functions, &buffer );

KAVSK ALLOW VME IRQ;

/*
* Map into the device register region.

*

*/

page_count =1; /* Number of 64K pages. */
phys_addr = DEVICE ADDRESS ;

am_code = KAVSK USER 24 ; /* Standard User Mode addressing.*/
map_functions = KAVSM VME + KAVSM MODE 0 SWAP; /* Byte/Word Swapping. */

KAVSOUT MAP( &status, &entry, page_count,
phys _addr, &vir addr,
am code, map_ functions);
/%
* Setup the register pointers (virtual)
x/
registerl address
register2 address

vir_addr + REGISTER BASE + REGISTERL OFFSET ;
vir_addr + REGISTER BASE + REGISTER2 OFFSET ;
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/* (we are now able to access the device’s registers)
*

* SET bit-0 in first register.
*
*/
KAVSBUS BITSET( &status,
KAVSK BYTE,
registerl address,
bit0 ) ;
/%
* CLEAR bit-0 in second register.
*
*/
KAV$BUS BITCLR( &status,
KAVSK BYTE,
register2_address,
bit7 ) ;
} /* end -program- */
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KAV$BUS_BITSET

Sets the bits at a specified VMEbus or VSB address according to a specified bit
mask.

Note

This service performs read-modify-write cycles on the VMEbus or VSB.

The VMEbus or VSB address that you specify must be mapped to the KAV30
system virtual address (SO) space via the incoming SGM.

You can set the bits in a byte, a word, or a longword. However, the VMEbus
or VSB device containing the bits that you want to set must allow the type

of access that you specify. Also, when you want to set the bits in a word or a
longword, ensure that the address you specify is aligned to a word or longword.

The bit mask indicates the bits that you want to clear. For each bit that is set
in the bit mask, the service sets the corresponding bit in the VMEbus or VSB
address.

The calls to this service can result in VMEbus or VSB errors such as
arbitration failures and bus timeouts. When the KAV$M_NO_RETRY flag

in the KAVSOUT_MAP service is not set, the KAV30 retries 29 times to set the
bits. However, the KAV30 kernel can direct the module to perform additional
retries — you can specify this when you build the system. See Section 5.4 for
more information.
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Ada Call Format
WITH KAVDEF;

KAV_BUS_BITSET ([STATUS => status,]
DATA_TYPE => data_type,
VIRTUAL_ADDRESS => virtual_address,
MASK => mask);

argument information

status : out CONDITION_HANDLING.COND_VALUE_
TYPE;

data_type : in INTEGER;

virtual_address :  in SYSTEM.ADDRESS;

mask : in INTEGER,;

C Call Format
#include $vaxeinc
#include "eln$:kavdef.h"

int kav§bus_bitset ([status],
data_type,
virtual_address,
mask)

argument information

int *status;

int data_type;

void *virtual_address;
int mask;
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FORTRAN Call Format
INCLUDE 'ELN$:KAVDEF.FOR'

CALL KAV$BUS_BITSET ([status],
%VAL(data_type),
virtual_address,

%VAL(mask))
argument information
INTEGER*4 status
INTEGER*4 data_type
INTEGER*4 virtual_address
INTEGER*4 mask

Pascal Call Format
INCLUDE $KAVDEF;

KAV$BUS_BITSET ([STATUS := status,)
data_type,
virtual_address,
mask)

argument information

status : INTEGER,;
data_type : INTEGER;
virtual_address : AANYTYPE;
mask : INTEGER;
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Arguments
status
Usage: Longword (unsigned)
VAX Type: cond_value
Access: Write only

Mechanism: Reference

Receives the completion status.

data type

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value

Specifies whether this service sets the bits in a byte, a word, or a longword.
Specify one of the following values:

KAV$K BYTE Sets the bits in a byte
KAV$K_LONGWORD Sets the bits in a longword
KAV$K_WORD Sets the bits in a word

The VMEDbus or VSB device containing the bits that you want to set must allow
the type of access that you specify.

virtual_address

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value

Specifies the virtual address, in SO address space, of the bits that you want to
set.

To calculate the VMEbus or VSB address, follow these steps:

1. Calculate the base address of the VMEbus or VSB device containing the
bits that you want to set. The KAVSOUT_MAP service returns the base
VMEDbus or VSB address of a device. See the description of the KAVSOUT _
MAP service for more information.

2. Calculate the offset into the device’s address space of the bits that you
want to clear.
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3. Add the base address to the offset.

mask

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value

Specifies the bit mask that indicates the bits to set. The bit mask is of the
type that you specify in the data_type argument. For example, if you specify
KAV$K_WORD for the data_type argument, the bit mask is in the low-order 16
bits of the mask address.

Status Values

KAV30$_BAD_PARAM You did not specify a parameter in the correct
format.

KAV30$ BUS_ARB_ERROR A VMEbus or VSB arbitration failure occurred.
KAV30$_BUS_RD_ERROR A VMEDbus or VSB read error occurred.
KAV30$_BUS_WRT ERROR A VMEbus or a VSB write error occurred.

KAV30$_INVALID_SG_ You specified an invalid SGM entry.

ENTRY

KAV30$_NO_BUS_RD_RESP There was no read response from the device.

KAV30$_NO_BUS_WRT_ There was no write response from the device.

RESP

KAV30$_WRPROT_SG._ You tried to write to a write-protected SGM

ENTRY entry.

KER$_BAD_COUNT You did not specify the correct number of
arguments.

KER$_BAD_VALUE You did not specify a value in the correct
format.

KER$_NO_ACCESS The service could not access an item.

KER$_SUCCESS The operation was successful.

4-14 KAV30 System Services



KAV$BUS_BITSET

Related Services

KAV$BUS_BITCLR KAV$BUS_WRITE
KAV$BUS_READ

Examples
See the examples in the description of the KAV$BUS_BITCLR service.
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KAV$BUS_READ

Reads the contents of a VMEbus or VSB address. The VMEbus or VSB address
you read must be mapped to the KAV30 system virtual address (S0) space via
the outgoing SGM.

You can read data in byte, word, or longword format. However, ensure that the
VMEDbus or VSB device from which you read data allows the type of access you
specify.

When you call this service to read data from a FIFO buffer on another VMEbus
or VSB device, specify the KAV$M_FIFO_ACCESS and KAV$K_LONGWORD
values in the data_type argument. This causes the KAV$BUS_READ service
to read data from the same VMEbus or VSB address each time. If you do

not specify the value KAV$M_FIFO_ACCESS, the KAV$BUS_READ service
increments the address after each read operation, as follows:

e  When the service reads data in byte format, it increments the address by 1

byte.
e  When the service reads data in word format, it increments by 2 bytes.

*  When it reads data in longword format, it increments by 4 bytes.

Note

Digital recommends that you exchange data by directly accessing the
VMEbus and VSB, rather than by calling the KAV$BUS_READ service.
See Section 5.1.1 for more information.
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Ada Call Format
WITH KAVDEF:

KAV_BUS_READ ([STATUS => status,]
DATA_TYPE => data_type,
VIRTUAL_ADDRESS => virtual_address,
BUFFER => buffer,
COUNT => count);

argument information

status : out CONDITION_HANDLING.COND_VALUE_
TYPE;

data_type : in INTEGER,;

virtual_address : in SYSTEM.ADDRESS;

buffer : in SYSTEM.ADDRESS;

count : in INTEGER;

C Call Format
#include $vaxelnc
#include "eln$:kavdef.h"

int kav$bus_read ([status],
data_type,
virtual_address,
buffer,
count)
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argument information

int
int
void
int
int

*status;
data_type;
*virtual_address;
*buffer;

count;

FORTRAN Call Format
INCLUDE 'ELN$:KAVDEF.FOR'
CALL KAV$BUS READ ([status],

%VAL(data_type),
virtual_address,
buffer,
%VAL(count))

argument information

INTEGER*4
INTEGER*4
INTEGER*4
INTEGER*4
INTEGER*4

status
data_type
virtual_address
buffer

count

Pascal Call Format

INCLUDE $KAVDEF;
KAV$BUS_READ ([STATUS := status,]

data_type,
virtual_address,
buffer,

count)
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argument information

status : INTEGER,;

data_type : INTEGER;

virtual_address : AANYTYPE;

buffer : AANYTYPE,;

count : INTEGER,;
Arguments

status

Usage: Longword (unsigned)

VAX Type: cond_value

Access: Write only

Mechanism: Reference

Receives the completion status.

data_type

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value
Specifies the format of the data you want to read.

Specify one of the following values:

KAV$K BYTE Reads data in byte format
KAV$K_LONGWORD Reads data in longword format
KAV$K_WORD Reads data in word format
KAV$M_FIFO_ACCESS Reads data from a FIFO buffer

The VMEDbus or VSB device that you want to read from must allow the type of
access you specify.
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Note

When you want to read data from a FIFO buffer on another VMEbus
or VSB device, specify the KAV$M_FIFO_ACCESS and KAV$K _
LONGWORD modifiers.

virtual_address

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value

Specifies the virtual address, in SO space, where you want to begin reading
data. To calculate the address, follow these steps:

1. Calculate the base address of the VMEbus or VSB device containing the
bits that you want to read from. The KAV$OUT_MAP service returns
the base VMEbus or VSB address of a device. See the description of the
KAV$OUT_MAP service for more information.

2. Calculate the offset, into the device’s address space, that you want to read
from.

3. Add the base address to the offset.

When you read data from a FIFO buffer on another KAV30, use the following
offsets when calculating the address:

FIFO Buffer Offset

0 400044

1 401046

2 402016

3 403046

buffer

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Write only

Mechanism: Reference

Specifies the address of a buffer into which the KAV$BUS_READ service places
the data that it reads from the VMEbus or VSB device.
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count

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value

Specifies the number of data items (of the type specified by the data_type
argument) that the KAV$BUS_READ service reads from the VMEbus or VSB
device.

Status Values

KAV30$_BAD_PARAM You did not specify a parameter in the correct
format.

KAV30$_BUS_RD_ERROR A VMEDbus or VSB read error occurred.
KAV30$_BUS_ARB_ERROR A VMEDbus or VSB arbitration failure occurred.

KAV30$_INVALID_SG._ You specified an invalid SGM entry.

ENTRY

KAV30$_NO_BUS_RD_RESP There was no read response from the device.

KER$_BAD_COUNT You did not specify the correct number of
arguments.

KER$_BAD_VALUE You did not specify a value in the correct
format.

KER$_NO_ACCESS The services could not access an item.

KER$_SUCCESS The operation was successful.

Related Services

KAV$BUS_BITCLR KAV$OUT_MAP
KAV$BUS_BITSET KAV$BUS_WRITE
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Examples

The following code is an example KAV$BUS_READ call:

vir address = virtual address + '3603'X
3020 CALL KAVSBUS_READ (status,
%VAL (data_type),
%VAL(vir_address),
buffer,
VAL (count))
IF ( .NOT. status ) TYPE 3030, status
3030 FORMAT (1H, 'KAV$BUS READ, status is :’, Z4.4 )

=W N

The file SYSSCOMMON:[SYSHLP.EXAMPLES.KAVIKAV_MVME.FOR
contains a program that calls the KAV$BUS_READ service
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KAV$BUS_WRITE

Writes data to a VMEbus or VSB address. The VMEbus or VSB address you
write to must be mapped to the KAV30 system virtual address (S0) space via
the outgoing SGM.

You can write data in byte, word, or longword format. However, ensure that
the VMEbus or VSB device to which you write data allows the type of access
you specify.

When you call this service to write data to a FIFO or LIFO buffer on another
VMEbus or VSB device, specify the KAVSM_FIFO_ACCESS and KAV$K
LONGWORD values in the data_type argument. This causes the KAV$BUS_
WRITE service to write data to the same VMEbus or VSB address each time.
If you do not specify the KAV$M_FIFO_ACCESS value, the KAV$BUS_WRITE
service increments the VMEbus or VSB address after each write operation, as
follows:

*  When it writes data in byte format, it increments the address by 1 byte

*  When it writes data in word format, it increments the address by 2 bytes

¢ When it writes data in longword format, it increments the address by 4
bytes

Note

Digital recommends that you exchange data by directly accessing the
VMEbus and VSB, rather than by calling the KAV$BUS_WRITE kernel
service. See Section 5.1.1 for more information.
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Ada Call Format
WITH KAVDEF:;

KAV_BUS_WRITE ([STATUS => status,]
DATA_TYPE => data_type,
VIRTUAL_ADDRESS => virtual_address,
BUFFER => buffer,
COUNT => count);

argument information

status : out CONDITION_HANDLING.COND_VALUE_
TYPE;

data_type : in INTEGER,;

virtual_address :  in SYSTEM.ADDRESS;

buffer : in SYSTEM.ADDRESS;

count : in INTEGER,;

C Call Format
#include $vaxeinc
#include "eIn$:kavdef.h"

int kav§bus_write ([status],
data_type,
virtual_address,
buffer,
count)
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argument information

int
int
void
void
int

*status;
data_type;
*virtual_address;
*buffer;

count;

KAV$BUS_WRITE

FORTRAN Call Format
INCLUDE "ELN$:KAVDEF.FOR’

CALL KAV$BUS_WRITE ([status],
%VAL(data_type),
virtual_address,

buffer,
%VAL(count))
argument information

INTEGER*4 status
INTEGER*4 data_type
INTEGER*4 virtual_address
INTEGER*4 buffer
INTEGER*4 count

Pascal Call Format
INCLUDE $KAVDEF;

KAV$BUS_WRITE ([STATUS := status]
data_type,
virtual_address,
buffer,
count)
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argument information

status : INTEGER;

data_type : INTEGER,;

virtual_address : AANYTYPE;

buffer : AANYTYPE;

count : INTEGER;
Arguments

status

Usage: . Longword (unsigned)

VAX Type: cond_value

Access: Write only

Mechanism: Reference

Receives the completion status.

data_type

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value
Specifies the format of the data you want to write.

Specify one of the following values:

KAV$K_BYTE Writes data in byte format
KAV$K_LONGWORD Writes data in longword format
KAV$K_WORD Writes data in word format
KAV$M_FIFO_ACCESS Writes data to a FIFO or LIFO buffer

The VMEbus or VSB device that you want to write to must allow the type of
access you specify.
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Note

When you want to write data to a FIFO or LIFO buffer on another
VMEbus or VSB device, specify the KAV$M_FIFO_ACCESS and
KAV$K_LONGWORD values.

virtual_address

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value

Specifies the virtual address, in SO space, where you want to begin writing
data. To calculate the address, follow these steps:

* Calculate the base address of the VMEbus or VSB device that you want to
write to. The KAV$OUT MAP service returns the base VMEbus or VSB
address of a device. See the description of the KAV$OUT_MAP service for
more information.

e (Calculate the offset, into the device’s address space, that you want to write
to.

e Add the address to the offset.

When you write data to a FIFO buffer on another KAV30, use the following
offsets when calculating the address:

FIFO Buffer Offset

0 400046
1 401044
2 402016
3 403016
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When you write data to a LIFO buffer on another KAV30, use the following
offsets when calculating the address:

LIFO Buffer Offset
0 404044
1 405016
2 406016
3 407016
buffer

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Reference

Specifies the address of the buffer of data that the KAV$BUS_WRITE service
writes to the VMEbus or VSB.

count

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value

Specifies the number of data items (of the type specified by the data_type
argument) that the KAV$BUS_WRITE service writes to the VMEbus or VSB.

Status Values

KAV30$_BAD_PARAM You did not specify a parameter in the correct
format.

KAV30$_BUS_WRT _ERROR A VMEbus or a VSB write error occurred.
KAV30$_BUS_ARB_ERROR A VMEDbus or VSB arbitration failure occurred.

KAV30$_INVALID_SG_ You specified an invalid SGM entry.

ENTRY

KAV30$_NO_BUS_WRT_ There was no write response from the device.
RESP
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KAV30$_WRPROT_SG_ You tried to write to a write-protected SGM

ENTRY entry.

KER$_BAD_COUNT You did not specify the correct number of
arguments.

KER$_BAD_VALUE You did not specify a value in the correct
format.

KER$_NO_ACCESS The services could not access an item.

KER$_SUCCESS The operation was successful.

Related Services

KAV$BUS_BITCLR KAV$OUT_MAP
KAV$BUS_BITSET KAV$BUS_READ
Examples

¢ The following code is an example KAV$BUS_WRITE call:

vir address virtual address + '3601'X

buffer r13'X
CALL  KAV$BUS WRITE (status,
1 %VAL(data type),
2 %VAL (vir_address),
3 buffer,
4 $VAL (count))
IF ( .NOT. status ) TYPE 1040, status
1040  FORMAT(1H, 'KAV$BUS WRITE, status is :', Z4.4 )

¢ The file SYSSCOMMON:[SYSHLP.EXAMPLES.KAV]IKAV_MVME.FOR
contains a program that calls the KAV$BUS_WRITE service
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KAV$CHECK_BATTERY

Checks the power supply to the battery backed-up RAM and the calendar/clock.

The power supply to the battery backed-up RAM and calendar/clock can be one
of the following:

e Sufficient

When the power supply to the relevant devices is sufficient, the devices
have enough power to operate normally.

e Dead

When the power supply to the relevant devices is dead, the devices do
not have enough power to operate normally. The contents of the relevant
devices are unpredictable.

Ada Call Format
WITH KAVDEF;
KAV_CHECK_BATTERY (STATUS => status);

argument information

status : out CONDITION_HANDLING.COND_VALUE_
TYPE;
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C Call Format
#include $vaxelnc
#include "eln$:kavdef.h"

int kav§check_battery (status)

argument information

int *status;

FORTRAN Call Format
INCLUDE 'ELN$:KAVDEF.FOR’
CALL KAV$CHECK_BATTERY (status)

argument information

INTEGER*4 status

Pascal Call Format
INCLUDE $KAVDEF;
KAV$CHECK_BATTERY (STATUS := status)

argument information

status : INTEGER,;
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Arguments
status
Usage: Longword (unsigned)
VAX Type: cond_value
Access: Write only

Mechanism: Reference

Receives the completion status.

Status Values

KAV30$_BAD_BATTERY The KAV30 battery is dead.

KAV30$_BAD_PARAM You did not specify a parameter in the correct
format.

KER$_BAD_COUNT You did not specify the correct number of
arguments.

KER$_BAD_VALUE You did not specify a value in the correct
format.

KER$_SUCCESS The operation was successful.

Examples

* The file SYS$COMMON:[SYSHLP.EXAMPLES.KAVIKAV_MVME.FOR
contains a program that calls the KAV$CHECK_BATTERY service
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The following code is an example KAVSCHECK_BATTERY call:

CALL KAVSCHECK BATTERY (status)

IF ( .NOT. status ) TYPE 100, status
100 FORMAT (1H, ’KAV$CHECK_BATTERY status is :’,24.4 )
buffer = "00000000’X
setup_function = KAVSK ALLOW VME IRQ
CALL ~ KAVSVME SETUP ~ (status,
1 %VAL (setup function),
2 buffer)

IF ( .NOT. status ) TYPE 1000, status
1000 FORMAT (1H, ’KAV$VME_SETUP status is :’,74.4 )
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KAV$CLR AST

Clears a device’s AST queue. The service clears all the ASB data structures
and removes any pending ASTs.

This service uses the device code returned by the KAVSDEF_AST service to
identify the AST queue to clear.

You can also use this service to remove any ASTs that are pending as a result
of a call to the KAV$SET_AST service that specified a repeating AST. See the
description of the KAV$SET_AST service for more information.

Ada Call Format
WITH KAVDEF;
KAV_CLR_AST ([STATUS => status,]
DEVICE_CODE => device_codg);

argument information

status : out CONDITION_HANDLING.COND_VALUE_
TYPE;
device_code : in INTEGER,;

C Call Format
#include $vaxelnc
#include "eIn$:kavdef.h"

int kavclr_ast ([status],
device_code)

argument information

int *status;
int device_code;
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FORTRAN Call Format
INCLUDE 'ELN$:KAVDEF.FOR'
CALL KAVSCLR_AST ([status],
%VAL(device_code))

argument information

INTEGER*4 status
INTEGER*4 device_code

Pascal Call Format
INCLUDE $KAVDEF;

KAVSCLR_AST ([STATUS := status,]
device_code)

argument information

status : INTEGER;

device_code : INTEGER;
Arguments

status

Usage: Longword (unsigned)

VAX Type: cond_value

Access: Write only

Mechanism: Reference

Receives the completion status.
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device code

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value

Specifies a code that identifies the AST queue to clear. Use the code that the
KAV$DEF_AST service returned when you defined the AST queue.

Status Values

KAV30$_BAD_PARAM You did not specify a parameter in the correct
format.

KER$_BAD_COUNT You did not specify the correct number of
arguments.

KER$_BAD_VALUE You did not specify a value in the correct
format.

KER$_SUCCESS The operation is successful.

Related Services

KAV$DEF_AST KAV$QUE_AST
KAVS$SET_AST
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KAV$DEF_AST

Creates an AST queue for an event associated with a VMEbus or VSB device.
It allocates the first available AST queue to the device event and returns a
device code.

When you call the KAV$CLR_AST, KAV$QUE_AST, or KAV$SET_AST services
in relation to the device event, use the device code to identify the AST queue.
Call this service only once for each device event.

The KAV30 kernel sets up 256 AST queues, 37 of which are reserved for use
by the KAV30. This leaves a total of 219 queues available for VMEbus or VSB
devices.

See Section 3.1 for more information on ASTs.

Ada Call Format
WITH KAVDEF;
KAV_DEF_AST ([STATUS => status,]
DEVICE_CODE => device_code);

argument information

status : out CONDITION_HANDLING.COND_VALUE_
TYPE;
device_code : in INTEGER,;

C Call Format
#include $vaxelnc
#include "eIn$:kavdef.h"

int kav§def ast ([status],
device_code)
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argument information

int *status;
int *device_code;

FORTRAN Call Format
INCLUDE "ELN$:KAVDEF.FOR'
CALL KAV$DEF_AST (status,

device_code)

argument information

INTEGER*4 status

INTEGER*4 device_code
Pascal Call Format

INCLUDE $KAVDEF;

KAV$DEF_AST ([STATUS := status,]

device_code)

argument information

status : INTEGER,;

device_code : INTEGER;

4-38 KAV30 System Services



KAVS$DEF_AST

Arguments
status
Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Write only

Mechanism: Reference

Receives the completion status.

device _code

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Write only

Mechanism: Reference

Returns a code that identifies the AST queue. Use this code to identify the
queue when calling the KAV$CLR_AST, KAV$QUE_AST, and KAV$SET_AST

services.

Status Values

KAV30$_ASBQUOTA You have reached the maximum number of
ASBs for this device code.

KAV30$_BAD_PARAM You did not specify a parameter in the correct
format.

KER$_BAD_COUNT You did not specify the correct number of
arguments.

KER$_BAD_VALUE You did not specify a value in the correct
format.

KER$_SUCCESS The operation is successful.
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Related Services

KAV$CLR_AST KAVS$SET_AST
KAV$QUE_AST

Examples

See the programs listed in Appendix C for examples of KAV$DEF_AST
service calls.
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KAVS$FIFO_READ

Reads a specified number of aligned longwords from one of the KAV30 FIFO
buffers.

When you read data from a FIFO buffer on another KAV30, use the following
offsets when calculating the address to read from:

FIFO Buffer Offset
0 400014
1 401014
2 402016
3 403014

See Section 3.4 for information about the KAV30 FIFO buffers.

Ada Call Format
WITH KAVDEF;

KAV_FIFO_READ ([STATUS => status,]
FIFO_NUMBER => fifo_number,
BUFFER => buffer,
COUNT => count);

argument information

status : out CONDITION_HANDLING.COND_VALUE_
TYPE;

fifo_number : in INTEGER;

buffer : in SYSTEM.ADDRESS;

count : in INTEGER;
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C Call Format
#include $vaxelnc
#include "eIn$:kavdef.h"

int kav$fifo_read ([status],
fifo_number,
buffer,
count)

argument information

int *status;

int fifo_number;
int *buffer;

int count,;

FORTRAN Call Format
INCLUDE "ELN$:KAVDEF.FOR’

CALL KAV$FIFO_READ ([status],
%VAL(fifo_number),
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Pascal Call Format
INCLUDE $KAVDEF;

KAV$FIFO_READ ([STATUS := status,]
fifo_number,
buffer,
count)

argument information

status : INTEGER,;

fifo_number : INTEGER,;

buffer : AANYTYPE;

count : INTEGER;
Arguments

status

Usage: Longword (unsigned)

VAX Type: cond_value

Access: Write only

Mechanism: Reference

Receives the completion status.

fifo_number

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value

Specifies the FIFO buffer to read from. Specify one of the following values:

KAV$K_FIFO_0 Reads data from FIFO number 0
KAV$K_FIFO_1 Reads data from FIFO number 1
KAV$K_FIFO_2 Reads data from FIFO number 2
KAVS$K FIFO 3 Reads data from FIFO number 3
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buffer

Usage: Longword (unsigned)
VAX Type: longword_unsigned

Access: Write only
Mechanism: Reference

Specifies the buffer into which this service places the data (in aligned
longwords) it reads from the FIFO buffers.

count

Usage: Longword (unsigned)
VAX Type: longword_unsigned

Access: Read only
Mechanism: Value

Specifies the number of aligned longwords to read from the FIFO buffer.

Status Values

KAV30$_BAD_PARAM
KER$_BAD_COUNT
KER$_BAD_VALUE

KER$_COUNT_OVERFLOW
KER$_NO_ACCESS
KER$_SUCCESS

You did not specify a parameter in the correct
format.

You did not specify the correct number of
arguments.

You did not specify a value in the correct
format.

There is a FIFO counter overflow.
The services cannot access an item.
The operation is successful.

Related Services

KAV$FIFO_WRITE
KAV$LIFO_WRITE
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Examples

See the programs listed in Appendix B for examples of KAV$FIFO_READ
service calls.
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KAV$FIFO_ WRITE

Writes a specified number of aligned longwords to one of the KAV30 FIFO
buffers in FIFO mode.

When you write data to a FIFO buffer on another KAV30, use the following
offsets when calculating the address to write to:

FIFO Buffer Offset

0 400016
1 401044
2 402016
3 403016

See Section 3.4 for information about the KAV30 FIFO buffers.

Ada Call Format
WITH KAVDEF;

KAV_FIFO_WRITE ([STATUS => status,]
FIFO_NUMBER => fifo_number,
BUFFER => buffer,
COUNT => count);

argument information

status : out CONDITION_HANDLING.COND_VALUE_
TYPE,;

fifo_number : in INTEGER,;

buffer : in SYSTEM.ADDRESS;

count : in INTEGER;
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C Call Format
#include $vaxelnc
#include "eln$:kavdef.n"

int kav$fifo_write ([status],
fifo_number,
buffer,
count)

argument information

int *status;

int fifo_number;
void *buffer;

int count;

FORTRAN Call Format
INCLUDE "ELN$:KAVDEF.FOR’

CALL KAV$FIFO_WRITE ([status],
%VAL(fifo_number),

buffer,
%VAL(count))
argument information
INTEGER*4 status
INTEGER*4 fifo_number
INTEGER*4 buffer
INTEGER*4 count
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Pascal Call Format
INCLUDE $KAVDEF:

KAV$FIFO_WRITE ([STATUS := status,]
fifo_number,
buffer,
count)

argument information

status : INTEGER,;
fifo_number : INTEGER,;
buffer : AANYTYPE;
count : INTEGER,;
Arguments
status
Usage: Longword (unsigned)
VAX Type: cond_value
Access: Write only

Mechanism: Reference

Receives the completion status.

fifo_number

Usage: Longword (unsigned)
VAX Type: longword_unsigned
Access: Read only

Mechanism: Value

Specifies the FIFO buffer that you want to write to. Specify one of the following
values:
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KAV$K_FIFO_0 Writes data to FIFO number 0
KAV$K_FIFO_1 Writes data to FIFO number 1
KAV$K_FIFO_2 Writes data to FIFO number 2
KAV$K_FIFO_3 Writes data to FIFO number 3
buffer

Usage: Longword (unsigned)

VAX Type: longword_unsigned

Access: Read only
Mechanism: Reference

Specifies the buffer of data that this service writes (in aligned longwords) into

the FIFO buffer.
count
Usage: Longword (unsigned)

VAX Type: longword_unsigned

Access: Read only
Mechanism: Value

Specifies the number of aligned longwords that this service writes into the

FIFO buffer.

Status

Values

KAV30$_BAD_PARAM
KER$_BAD_COUNT
KER$_BAD_VALUE

KER$_COUNT_OVERFLOW
KER$_NO_ACCESS
KER$_SUCCESS

You did not specify a parameter in the correct
format.

You did not specify the correct number of
arguments.

You did not specify a value in the correct
format.

There is a FIFO counter overflow.
The services cannot access an item.
The operation is successful.
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Related Services

KAV$FIFO_READ KAV$NOTIFY_FIFO
KAV$LIFO_WRITE

Examples

See the programs listed in Appendix B for examples of KAV$FIFO_WRITE
service calls.
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KAV$GATHER_KAV_ERRORLOG

Reads the error log entries from the error-log area of the KAV30 battery
backed-up RAM.

When certain error conditions occur in devices on the KAV30, VMEbus, or
VSB, the KAV30 kernel writes an error code to its battery backed-up RAM. See
Section 3.8 for more information.

Ada Call Format
WITH KAVDEF;

KAV_GATHER_KAV_ERRORLOG ([STATUS => status,]
ERRORLOG_FUNCTIONS => errorlog_functions,
BUFFER => buffer);
ENTRY_COUNT => entry_count);

argument information

status : out CONDITION_HANDLING.COND_VALUE_
TYPE;

errorlog_functions in INTEGER;

buffer : in SYSTEM.ADDRESS;

entry_count : in INTEGER;

C Call Format
#include $vaxelnc
#include "eIn$:kavdef.h"

int kav§gather_kav_errorlog  ([status],
errorlog_functions,
buffer,
entry_count)

KAV30 System Services 4-51



KAV$SGATHER_KAV_ERRORLOG

argument information

int
int
void
int

*status;
errorlog_functions;
*buffer;
entry_count;

FORTRAN Call Format
INCLUDE 'ELN$:KAVDEF.FOR'

CALL KAVSGATHER KAV_ERRORLOG ([status)],

argument information

INTEGER*4
INTEGER*4
INTEGER*4
INTEGER*4

%VAL(errorlog_functions),
buffer,
%VAL(entry_count))

status
errorlog_functions
buffer

entry_count

Pascal Call Format
INCLUDE $KAVDEF;

KAV$GATHER_KAV_ERRORLOG ([STATUS := status,]
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