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Preface

Purpose and Intended Audience

This manual documents the Service Processor based processor diagnostics for the C200 Series
CONVEX computers and is intended to be the primary source of information on how to use these
diagnostics. Test programs for the Service Processor, main memory, the Central Processing Unit
(CPU), the CPU Utilities Card(s) (CPX or CUE/CUQ), and the Peripheral Interface Adapter
(PIA or PI2) are described in this manual. I/O and peripheral test programs are documented in
the CONVEX PBUS I/O System Diagnostics Manual.

This manual is not a tutorial, but rather a reference for Field Service and Manufacturing Test
personnel, as well as CONVEX customers that perform their own system maintenance.

Scope

This manual applies to the C200 Series CONVEX computers.

Outline

Each chapter in this manual covers a specific diagnostic function.
contents of each chapter, prefixes appear before the page number.

invocation procedures of each test are covered within each chapter. The organization is
follows:

Third Edition

Diagnostics Environment — Contains an introduction to the theories and concepts
that underlie processor diagnostics as well as the basic overview, philosophy, and
structure of processor diagnostics

Dshell and Iscan Overview — Provides a brief overview of and a general
introduction to the dshell and iscan utilities

SPU — Describes the Service Processor specific diagnostic tests

PIA and PI2 — Describes the Peripheral Interface Adapter (PIA or PI2)-specific

diagnostic tests

Mem — Describes the memory system-specific diagnostic tests
" o o

CPX — Describes the CPU Utilities card(s) (CPX or CUE/CUO)-specific diagnostic
tests

CPU — Describes the processor-specific diagnostic tests

Appendix A — Contains error messages that are common to all CPU-based diagnostic
tests and errno messages explanations

Appendix B — Contains coinmon error messages that are associated with SPU UNIX

To identify the general
Test descriptions and the

as
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e Appendix C — Contains an explanation of the standard register dump display screen
e Appendix D — Contains a listing of machine opcodes in alphabetical order
e Appendix E — Contains a glossary of term used withing this manual

e Appendix F — Contains information concerniﬁg how to use the contact facility to
report problems

Notational Conventions

The notational conventions used in this text are listed below:
® A bitis a single binary value or entity

e A nibble is 4 bits

e A byte is 8 bits

e A halfword is 16 bits

¢ A wordis 32 bits

e A longword is 64 bits

® An instruction is a multi-halfword operand

® A bit is set when it contains a binary value of 1

® A bit is clear when it contains a binary value of 0

e All memory and I/O addresses are written in hexadecimal notation unless explicitly
stated otherwise

o All register contents are written in hexadecimal notation unless explicitly stated
otherwise

® A register is a programmer-visible hardware storage element internal to the processor
o Physical memory is the physical storage installed in the processor

o Virtual memory is the perceived amount of main memory as seen by the application
programmer

® The symbol K is an abbreviation for kilo or 1,024

e The symbol M is an abbreviation for mega or 1,048,576

e The symbol G is an abbreviation for giga or 1,073,741,824
o TBD is an abbreviation for To Be Determined

e Boldface is user entered data
Warnings

The following is an example of a warning and its typical content and location as used in

CONVEX documents:
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WARNING

Warnings highlight procedures or information necessary
to avoid injury to personnel. A warning immediately
precedes the critical information and includes a
description of the hazard.

Cautions

The following is an example of a caution and its typical content and location as used in CONVEX
documents:

r N
CAUTION

Cautions highlight procedures or information necessary
to avoid damage to equipment, loss of data, or invalid
test results. A .caution immediately precedes the critical
information and includes a description of the possible

damage.
_J

Notes

The following is an example of a note and its typical content and location as used in CONVEX
documents:

A note highlights useful information that is supplemental
in nature. A note may immediately precede or follow
the information that is being highlighted.

Test Reference Structure
The following guidelines outline the layout of the diagnostic tests:

To identify the general contents of each test, prefixes appear before the page number. The
following prefixes identify the contents of the test they name:

Third Edition I.xxiii
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spu(nnnn) Service Processor subsystem tests

pta(nnnn) Peripheral Interface Adapter

pt2_(nnnn) | Peripheral Interface Adapter 2

mem(nnnn) | Memory subsystem tests
cpz(nnan) CPU Utility Card(s)
cpufnnnn) | CPU subsystem tests

i{o(nnnn) I/O subsystem tests

dev(nnan) | Peripheral device tests

For example, information for specific CPU tests will be found on pages prefixed with epu.

Tests are identified by a prefix consisting of three characters (identifying the subsystem) and four
numbers (identifies the test). Tests are grouped according to subsystem, with tests appearing in
numerical order, i.e., cpuf000, cpud010, cpug030, etc. For instance, to find test cpuf040, first find
the section marked CPU. Then locate the pages prefixed with cpu4040.

Associated Documents

Readers should become familiar with both the glossary of technical terms and the technical
notation conventions listed in the preface. A feedback form is found in the rear of this handbook,
and readers are invited to comment on the service and clarity of this text.

Other related topics are detailed in:

e CONVEX SPU UNIX Utilities Manual, Order No. DHW-007

o CONVEX PBUS I/0 System Diagnostics Manual, Order No. DHW-008

® CONVEX Processor Operation Guide (C100 Series, C200 Series), Order No. DHW-015
e CONVEX Diagnostic Utilities Manual (C1, C120), Order No. DHW-072

e CONVEX Diagnostic Utilities Manual (C200 Series), Order No. DHW-082

o CONVEX Architecture Reference, Order No. DHW-005

e CONVEX UNIX Tutorial Papers, Order No. DSW-002

e The C' Programming Language, I ernighan & Ritchie, Order No. DSW-046

Ordering Documentation
To obtain the most current version of any associated documentation, order using the product
number. If the product number is not known, order by the exact title. In some situations the
most current version is not desired. In order to receive a specific version of a manual, the manual

must be ordered by a 12-digit document, or part, number, which can be provided by CONVEX.

The product number for this manual is DHW-081.
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The document number for this manual is 760-000550-203.
CONVEX documents can be ordered by mail by sending a request to:

CONVEX Computer Corporation
Customer Service
PO Box 833851
Richardson TX 75083-3851 USA

Hardware and Software Support

Hardware and software support can be obtained through the CONVEX Technical Assistance
Center (TAC). The TAC can be reached in Texas by calling (214)952-0379, or by calling
1(800)952-0379 from other locations in the continental United States. Customers outside the
United States should contact their local CONVEX office.

Electronic Mail

The Hardware Documentation Group has an email address for documentation comments. Use
this service to give us a quick response mechanism if you have special documentation questions
that you would like addressed immediately. If you have a technical question, you should still
contact the Technical Assistance Center, as described previously. To use email response service,
just send mail addressed to:

cnvxhwdoceconvex  COM

We will read your comments and give you a personal reply.

What to Include in an Email Message

When you use the electronic mail service, please provide the following information:
e The reader’s name and company name
e A return email address in INTERNET notation or UUCP (bang) notation
e The manual that is being critiqued
e The chapter and page number in question
o The comment

o Indicate if a personal response is required

Reader’s Forum

If you wish to mail your comments to us, please use the form at the end of this manual and list
the document page number with vour questions and comments. Thank you.

Third Edition IL.xxv



Preface

ITxxvi

CONVEX Processor Diagnostics Manual

THIS PAGE INTENTIONALLY LEFT BLANK

Third Edition



CONVEX Processor Diagnostics Manual Preface

| Acknowledgments

I would like to thank the following people for their contributions to this document:

e Technical contributors: Brian Allison, Tom Ford, Steve Gardner, Tony Jones, Dave Roth-
eroe, Jeff Venters '

o Document review team: Art Clark, John Clark, Don Davis, Ron Engleking, Steve Fieler,
Art Fischman, Rick Miller, Craig Reed

e Hardware Documentation staff: Larry Bonura, Bruce Evans, Jimmie Holman, Barbara
Morris, Randall Stiles, Louis Tallant

Without the efforts of all the aforementioned, this document would not have been possible.

David Massey, Lead Writer
CONVEX Hardware Documentation

IL.xxvii

Third Edition



Preface CONVEX Processor Diagnostics Manual

THIS PAGE INTENTIONALLY LEFT BLANK

.xxviii Third Edition




Chapf/er 1
Diagnostics Environment

1.1 Overview

CONVEX system diagnostics consist of a suite of test programs designed (except where noted) to
execute under the Service Processor operating system, SPU UNIX. These programs use the
capabilities of the Service Processor to test the operation of one or more of the system functions
and report any errors detected. All diagnostics in this manual are intended to be executed “off-
line,” that is, while CONVEX UNIX is not being executed by any of the Central Processing Units
(CPUs) in the system.

The Service Processor, together with SPU UNIX and the various diagnostic utilities and test
programs, comprise the CONVEX diagnostic environment. This chapter describes the hardware
and software components of this environment and provides the background necessary to fully
utilize the capabilities of the CONVEX processor diagnostics.

1.2 Hardware Overview

Each- CONVEX computer system contains built-in test hardware designed for system
troubleshooting. The test hardware consists of a single board microcomputer called the Service
Processor and a number of serial scan buses that permit the Service Processor to access the
internal state of the system. The basic features of the Service Processor hardware are shown in
the following figure:

Third Edition I1.1-1



Diagnostics Environment CONVEX Processor Diagnostics Manual

Figure 1-1, Basic Hardware Features
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1.2.1 Service Processor Unit

The Service Processor Unit for the C200 Series systems is named SP2 for a Complex with one or
two CPUs and SP4 for a Complex with three or four CPUs. The SP2/SP4 is a single-board
microcomputer capable of operating on its own with minimum support {rom any other boards on
the system. The SP2/SP4 consists of a Motorola 68000 miicroprocessor, 64 Kbytes of Erasable
Programmable Read-Only Memory (EPROM), 2 Mbytes of Random Access Memory (RAM), two
asynchronous serial ports, and a Small Computer System Interface (SCSI) bus. One of the
asynchronous serial ports supports the system console and the other is used to support remote
diagnostics (execution of diagnostics from a remote site). The SP2/SP4 has a 170-Mbyte, 5.25-
inch Winchester disk and a 125-Mbyte, QIC-120 format streaming cartridge tape drive that are
connected through the SCSI bus.

The SP2/SP4 controls all the clocks within the C200 Series systems. It does this by controlling
the run signals that are sent [rom the SP2/SP4 to every board in the system. In addition to
clock control, the SP2/SP4 can also interact with the other boards in the system by one of several
system-wide buses. The SP2/SP4 communicates with the rest of the system through three main
bus structures: the EBUS, the interrupt bus, and the scan bus.
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1.2.2 EBUS

The EBUS connects the Service Processor to the memory system. The Service Processor has the
ability to do a variety of memory operations on the main memory system. The Service Processor
has a set of map registers that map the portions of the Service Processor logical address space to
access main memory. There are enough of these map registers to allow the service processor
access to 4 Mbytes of memory at one time.

1.2.3 Interrupt Bus

The interrupt bus communicates with each Central Processing Unit (CPU) and Channel Control
Unit (CCU) within the system. There are 256 interrupts available within the system. The
Service Processor has the ability to send all 256 interrupts and to receive interrupts 8-15. When
the service processor sends an interrupt, any subsystem listening for that interrupt will receive it.
Interrupts are used extensively during the diagnostics for communication between the Service
Processor and the other processors within the system.

1.2.4 Scan Bus

The scan bus refers to a set of serial buses connected to each board in the system. Each system
board has a scan ring, a series of latches connected together with the ability to operate in either a
parallel or serial load mode. The scan bus permits the Service Processor to access and initialize
the internal state of a system.

In the diagnostic mode, these rings operate in the serial load mode and appear to the Service
Processor as a large shift register. The service processor controls these scan rings and can read
and write them. The Service Processor can load and examine the state of any board in the
system by writing and reading the scan rings. Scan rings are used extensively during system
initialization for board initialization and control store loading, and are used by test programs and
diagnostic utilities for internal state monitoring and manipulation.

1.2.5 Board Identification

Each board in the CPU chassis contains a serial Electrically-Erasable Programmable Read-Only
Memory (EEPROM) that is accessible by the Service Processor via the scan bus. The EEPROM,
frequently referred to as a COP chip, stores a variety of board identification information
including part number, fabrication revision, and assembly revision. This information is used by
the Service Processor to identify the scan ring configuration of a given board and to determine
which boards are present in the CPU chassis.

1.2.6 Remote Diagnostics Port

In order to minimize hardware troubleshooting and problem isolation time, remote diagnostics
capability is designed into the Service Processor. With a modem to the second asynchronous port
on the Service Processor, it is possible for CONVEX Technical Assistance Center (TAC) personnel
to execute diagnostics remotely. In this manner, it is frequently possible to identify the failing
Field Replaceable Unit (FRU) before dispatching field service personnel to the customer site.

Third Edition 11.1-3



Diagnostics Environment CONVEX Processor Diagnostics Manual

1.3 Software Overview

Software in the diagnostic environment is hierarchically structured as shown in the following
table:

Table 1-1, Hierarchical Software Structure

4 Test Program

3 Diagnostic Utilities and Diagnostic Sheil
2 SPU UNIX

1 Soft Front Panel

At the lowest level of the hierarchy is the soft front panel. This is an EPROM-based program
that permits specification of a variety of parameters related to system booting and operation. By
entering the appropriate command while in the soft front pancl, it is possible to boot the SPU
operating system, SPU UNIX.

SPU UNIX is based on UNIX Version 7. Although more primitive than CONVEX UNIX, the
user interface 1s recognizable to anyone familiar with the UNIX Bourne shell. SPU UNIX
manages the SPU memory and peripheral resources, and provides the cnvironment for the
execution of system diagnostics.

The next level of the hierarchy consists of the diagnostic utilities. These utilities are a collection
of programs developed to perform a variety of initialization and system monitoring tasks.
Included in this list of programs are control store loaders, memory initialization and display tools,
error loggers, and a diagnostic test executive called the Diagnostic Shell (dshell). The dshell is a
CONVEX-developed command language interpreter specifically designed for controlling test
program execution and error reporting. The dshell permits the user to specify portions of the test
programs to be executed, the level of detail in the error report, and what action to take on the
occurrence of an error {e.g., log multiple failures, pause on failure, loop on subtest, etc.).

The top level of the hierarchy is the test program itself. Each test program is designed to verify
specific functions of the computer system or of a particular subsystem. The test program uses the
diagnostic features of the Service Processor to control system clocking, load object modules into
main memory or Channel Control Unit (CCU) memory, initiate execution of code by the CPU,
and monitor the results.

Each component of the software environment hierarchy is discussed in more detail in the
following sections.
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1.4 Soft Front Panel

The soft front panel monitor can only be entered when the keyswitch is turned to the LOCAL
MAINTENANCE position. From the soft front panel monitor, the user can select various
modes of operation (such as diagnostic or the normal operating system), default boot device, auto
reboot, and other flags from the prompt.

The soft front panel can be entered in three basic ways:

1. When phe system is powered up.
2. When the RESET button is pushed.
3. When the /etc/reboot command is executed from SPU UNIX.

Under normal operating procedures, the solt front panel monitor is bypassed by starting the
system in the SECURE EXECUTION mode. But, when the keyswitch is turned to the
LOCAL MAINTENANCE position, the soft front panel monitor is activated and becomes an
interactive program that executes at the local system console. The soft front panel monitor can

be used to examine and modify the settings of the switches used to configure the system and to
invoke the SPU UNIX bootstrap program.

For more information on starting up and shutting down the system, refer to the CONVEX
System Manager’s Guide and the CONVEX Processor Operation Guide {C100 Series, C200
Series).

The diagnostic environment begins at the soft [ront panel, which refers to the contents of an
Electrically-Erasable Programmable Read-Ouly Memory (EEPROM) that is contained on the
Service Processor. The contents of this EEPROM are modified interactively through the soft
front panel code that is executed from the Service Processor Erasable Programmable Read-Only
Memory (EPROM) whenever the system is powered up. Since the Service Processor stores the
settings of the firmware switches in nonvolatile memory, they are preserved cven when the system
is powered ofl. When the monitor starts, it displays the current settings of the firmware switches
and then prints its prompt, (fp)>. The soft front panel display is shown in the following figure:

Figure 1-2, Soft Front Panel Display, Example

4 123456789ABCDE )
Convex Front Panel / Module Rev: 1.23, Version: 1 / CPU SN 17
mode-of-operation = normal-os boot-device = disk
location~-of-bootstrap = default power-up-reboot = enable
automatic-reboot = enable spu-selftest = enable
os-flags = 0 remote-port-bps = 1200
(fp)>
. _/

1.4.1 Soft Front Panel Commands

Entering help in response to the (fp)> prompt displays a list of the soft front panel monitor
commands. Commands available include the following:
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~ A
|

Usually it is necessary only to type the first letter of a
command, or only enough of the command to uniquely
identify it. For example, entering s m== works just as
well as entering set mode of operation=.

_

1. s[ef

The set command sets a series of software switches to modify the front panel monitor
operation. Available options include:

o slet] m|ode of operation] =|n[ormal-os] | d[iagnostic| | a[lternate-os]]

This command controls the level of operation the system achieves at start-up.
The options available are:

m normal_os — Starts the system with the standard version of multi-
user CONVEX UNIX operation system enabled.

m glternate_os — System prompts for special start-up modes, then
boots the SPU according to those instructions.

® diggnostic — System boots SPU UNIX operating system or an
alternate diagnostic mode at start-up.

® slel] bloot-device] = [d[isk] | t|ape] | {omega] | others)]

This command selects the location of the boot device prior to booting the
SPU. If t[ape] is selected, make sure to mount a copy of the SPU UNIX boot
image tape in the tape unit before trying to boot the system. The o[therg)
option is currently undefined.

o slef] l{ocation-of-bootstrap] = [d[efault] | 1[-copy] | 2[-copy] | 5[-copy]]

This command selects one of four redundant copies of the boot program used
by the system. If errors are discovered in the default boot program, this
command can be used.

o slet] plower-up-reboot] = [d[isable] | [¢[nable}]

Enabling this switch allows the system to reboot to timesharing mode after
any type of interruption in the power supplied to the system.

o slet] ajutomatic-reboot] = [d[isable] | [¢e[nable]]

This command permits rebooting in SECURE EXECUTION mode by

entering the command sequence
(spu) >/etc/reboot

This command will not stop at the soft front panel prompt.
o slel] s[pu-selftest] = [d[isable] | [e[nable]|
This command enables the Service Processor self-test, spul000. The self-test

is an EPROM-based functional test that verifies operation of that portion of
the Service Processor (SP2/SP4) necessary to execute SPU UNIX. This test
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does not involve any hardware other than the service processor and its
associated peripherals. The spul1000 specifically tests the:

® (8000 microprocessor and its memory

® Service Processor logic, containing the timer chip and the two
Universal Asynchronous Receiver-Transmitters (UARTs)

e boot devices, including the disk controller and cartridge tape
controller

® Direct Memory Access Controller (DMAC)
e Small Computer System Interface (SCSI)

® Service Processor Real Time Clock registers.

The self-test typically fails only if there has been a hardware failure of some
kind. Do not disable the Service Processor self-test with soft front panel
monitor commands; the Service Processor self-test takes about a minute to
run important diagnostic functions.

® s[et] o[s-options] = number

This command is reserved for CONVEX use. It has no application in released
software.

o

plreset] [number | s|tandard] | d{iagnostic] | {{nstall]]

This command allows switches to be set in groups rather than individually, as is done
with set. Each of the available modes (standard, alternate, diagnostic, and install)
represents a default configuration for a set of soft front panel monitor switches. The
number field is reserved for diagnostic use. Do not change the value of this field
without instructions [rom the Technical Assistance Center. The following table
summarizes the settings of the four presel modes:

standard Yes Yes Yes Disk normal-os
alternate Yes Yes Yes Disk alternate-o0s
diagnosiic Yes No No Disk diagnostic
install Yes No No Tape install

3. bloot|

Terminates the soft front panel monitor and boots the SPU UNIX operating system.
4. d[isplay|

Displays the state of all soft {ront panel switches and settings.
5. de(bug)

Enables a debugger useful primarily to CONVEX Field Engineers and Manufacturing.
The following table lists each debug command and a description of its use:
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Table 1-3, debug Commands

¢ Used for real time clock calibration

m addr [addr] Used to modify or dump memory data bytes (8 bit)

mw addr [addr] | Used to modify or dump memory data short integers (16 bit)

ml addr [addr] | Used to modify or dump memory data integers (32 bit)

q Used to quit the debug utility

6. hielp]
Prints a one-page listing of available soft front panel monitor commands.

Once the soft front panel monitor begins, it prints a message similar to that shown in Figure 1-2,
Soft Front Panel Display, Example. Each of the hexadecimal digits (123456789ABCDE) in the
first line of the figure represents successive phases in the SPU self-test procedure. If the SPU
self-test completes properly, the other lines shown in the figure are displayed on the system
console, along with the soft front panel prompt,(fp)>.

The SPU self-test takes about a minute to complete and fails only if a hardware failure is
detected. If a failure is detected during the sell-test, the booting processes will halt and an error
message may be displayed on the system console.

The last hexadecimal digit displayed on the system console indicates the self-test subtest that
detected the error. For example, il the SPU self-test failed at Subtest 6 of the test, the system
console would display 123456, possibly followed by an error message. Refler to spul000 in this
manual for more information on the SPU self-test.

1.5 SPU UNIX Operating System

The Service Processor Unit (named SP2 for a Complex with one or two CPUs or SP4 for a
Complex with three or four CPUs) runs an operating system based on UNIX Version 7. Although
more primitive than CONVEX UNIX, the user interface is recognizable to anyone familiar with
the UNIX Bourne shell. Version 7 is a nondemand page version of UNIX, which means that an
entire program must be resident in main memory before program execution can begin. If there is
not enough memory for a program, the current program in memory will have to be swapped out.
This swapping action can have disastrous effects on Service Processor performance. Because of
this, be careful about trying to run many processes at once on the Service Processor. Specifically,
avoid using the ampersand ( & ) extension for running background processes if possible.

Along with this version of UNIX comes many standard UNIX utilities such as more, Is, cat, etc.

These utilities are found in the /bin directory on the Service Processor. These UNIX utilities are
described in the CONVEX SPU UNIX Utilities Manual.
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1.6 Diagnostic Utilities

There are a variety of diagnostic utilities with many different uses. Many utilities are used for
hardware initialization of various parts of the system; other utilities are meant for interactive use
in manipulating hardware state within the system. Diagnostic utilities are generally located in
directory /mnt/bin.

Most of the utilities are meant to be run from the Bourne shell prompt in an interactive mode.
Another set of utilities, known as the error loggers, are meant to be executed in background on
the Service Processor while CONVEX UNIX is booted. The error logger utilities run on the
service processor and monitor the various error sources within the CPU while the operating
system 1s running.

1.6.1 Interactive Diagnostic Utilities
Several utility programs can be used to support C200 Series computer processes: cache loading
and verifying, memory tools, system initialization, and hardware state tools. Sce the [ollowing

table for available Service Processor diagnostic operation utilities and a description of their
purposes:
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Table 1—-4, Available Diagnostic Utility Commands

Control store cs Loads writable control store(s)
loaders decache Dumps the data cache
icache Loads, verifies, and dumps the instruction cache
pte_cache Dumps the PTE cache
Memory tools map Displays logical-to-physical mapping of main memory
mm Displays or modifies main memory
mminat Initializes main memory
memld Loads object file into system memory
System initialization | boot_top Program to cold boot an IOP or VIOP and download an
object file to it
boot_hsp Program to cold boot an HSP and download an object file to
it
diaginit Initializes diagnostic description files
initall Initializes control stores and main memory
margin Sets or reads power supply and system clock margins
mkdiag_db Maintain diagnostics configuration file
sen_util Hardware initialization utility
senlink Intermediate scan ring definition file linker
sysresel Resets the computer system

securily_clear

Memory and cache purge

Hardware utilities

toputl

cop

cpurey
cpuvreg
dshell
getl_defects
hard_logger
hsputil
1sen

pup
sen_ring
sfpread
mm_sniff
sp2util
syshalt
vioputil

T

Displays or modifies IOP memory or register locations
Displays board identification information found in COP chips
Initialize or display the CPU nonvector register state
Initialize or display the CPU vector register state

System diagnostic test executive

Read manufacturer’s defect map from an SMD drive

Hard error logger

HSP register/memory utility

Interactive Scan facility

Power-up bit read/write utility

Interactive scan ring read/write/check utility

Read/modify the SPU soft front panel switches

Performs constant main memory error detection

Displays or modifies SP2/SP4 memory or register locations
Immediately halts the system on a subsystem basis

VIOP register and memory utility

Hexadecimal /decimal calculator
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1.6.2 Error Logging Utilities

While CONVEX UNIX is booted, there are two diagnostic utilities that are being executed on the
Service Processor. These utilities detect and report hardware and environmental errors that
occur during the operation of the system. These utilities are errintd and mm_sneff.

1.6.2.1 What errintd Does

The errintd utility is the error interrupt daemon. Its function is to monitor the various hardware
and environmental errors and to invoke the correct routine to report the errors. The errintd

utility interacts with the prtlog utility to print the messages to the console and into the error log
file (/mnt/errlog).

1.6.2.2 What mm_snzff Does

The mm_sniff utility periodically reads through main memory looking for the occurrence of
single-bit errors. It traverses all physical memory within a programmable time period. When
mm_sneff detects a single-bit error, a scrub cycle is performed, which corrects the bit. It is
important that single-bit errors are detected before they become double-bit crrors. A single-bit
error can be corrected by the error correcting circuitry on the Memory Control Module (MCM)
whereas a double-bit error cannot.

When mm_sniff comes across a memory address that contains a single-bit error, errintd detects
the error and decodes it.

1.6.2.3 Error Monitoring

During operation of the processor, the Service Processor monitors for error conditions that might
need to be put into the error log. There are three types of errors monitored by the Service
Processor:

e Environmental errors — These errors, detected by the System Control Monitor
(SCM), relate to the physical environment of the machine, e.g., airflow, power supply,
fans, etc. Depending on how critical the particular problem is, the error reported may
be hard or soft.

e Soft errors — These errors will not bring the machine to a halt. Often they may be
recoverable, as in the case of a soft memory error, where the MCM will correct a
single-bit error.

e Hard errors — These are fatal errors that will stop the computer immediately. Hard
errors may be remedied using the diagnostic tests described in this manual, however,
some may be transient.

Each of the three error types has an error logger. Error conditions include: memory soft {single-
bit) errors, memory hard (double-bit) errors, microstore parity errors, PTE cache parity errors,
bus parity errors, and others. When the Service Processor detects one of these errors, errintd is
activated which invokes the applicable error logger and activates the appropriate program to
report the error.
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After the system is booted, the Service Processor runs the prtlog (print log) program. The
/mnt/os/prtlog monitors all print requests generated by software running on the CCUs or CPUs
as well as errintd print requests. Should a board send a message of importance that it wants to
write to the console, prtlog detects the message, appends it to the error log, and prints 1t to the
console. When the Service Processor hardware detects a hard, soft, or environmental error, the
Service Processor signals the sleeping errintd, which manages these error interrupts. The errintd
program (the error interrupt daemon) includes the interrupt service functions for soft, hard, and
environmental errors.

When single-bit memory errors (soft errors) are detected by the hardware, the Service Processor
enters the device and address (with the help of the Error Detection and Correction Code (EDC))
in /mnt/errlog. If a particular RAM device starts having multiple failures, it becomes
immediately apparent.

The soft error log file is named /mnt/softlog and is written only in printable ASCII characters.
The logger decodes the failing address (uninterleaved) and updates the soft error log file. See the

following figure for a sample soft error log layout:

Figure 1-3, Soft Memory Error Log Layout

Log started: Sat Apr 19 15:35:28 1986

Log fult: NO

Fajled devices: 6 Total Failures: 2389884

M MCH B BT

[ SERIAL I u 7/

M DEVICE NUMBER T S S FIRST FAIL LAST FAIL ADDR HFAILS
LATEST fail:

8 Z29038 xxxxxxxxx nn P S Aug 2 16:49 1886 Jan 17 88:36 19386 xxxxxxxx 9998399
OLDEST fail:

B Ua9048 xxxxxxxxx nn P T Apr 26 20:14 1986 Apr 26 28:14 13988 xxxxxxxx 0888881

1 Zb7890 xxxxxxxxx nn M T May 7 15:13 1986 May 7 15:13 13986 xxxxxxxx 8808061
B Za7838 xxxxxxxxx nn P S Aug 2 16:49 1986 Jan 17 88:36 1986 xxxxxxxx 999399
7 244088 xxxxxxxxx nn P T Aug 5 14:32 1986 Aug 5 14:32 1986 xxxxxxxx 888881
B Ua20878 xxxxxxxxx nn M T Aug 13 87:55 1986 Aug 13 87:5S 1986 xxxxxxxx 888081
1 Zc9848 xxxxxxxxx nn M T Sep 28 16:82 1386 Sep 28 16:82 1986 xxxxxxxx 8088881

When the hard error occurs, the subsystem experiencing the error asserts its hard error line and
the processor is halted. The errintd starts the hard_logger. All errintd log messages are written
to standard output that is piped through prtlog, which sends the message to /mnt/errlog and the
console.
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Figure 1-4, Sample /mnt/erriog Layout

[CCU7@19:11:22]1 Data overrun error

[CCU7@19:11:22] IOP 7 Muitibus 1 CSR address ffd3c@® Port Oxd

[CPU_e1@:084:52] NFS getattr failed for server rigel: RPC: Timed out

[CPU_@18:14:891 NFS getattr failed for server rigel: RPC: Timed out

[SPU_@14:89:57] Single bit EOC error

(SPU_@14:89:571 MCU Master: CH7 - MAU: @ Device: L9-826 Address: @8ccfal8
Syndrome: S4 Single bit EDC error

[SPU_@14:83:58]1 Logger unable to clear soft error interrupt

1.7 Diagnostic Test Programs

The C200 Series system diagnostics contain a functional test for every subsystein contained in the
system. In addition, there are tests for each 1/O controller and device that CONVEX supports.
These system diagnostics are functional diagnostics. As such they indicate if a particular
functional unit 1s operational and, in gencral, give no indication of the exact cause of failure
(when they are not operational). Diagnostic test programs are contained in the directory
/mnt/test.

Diagnostic tests are executed under the Diagnostic Shell (dshell). Tach test is divided into two
logical groupings: subtests and classes. In general, subtests test a specific [unction in the
subsystem being tested. A elass is a group of related subtests. The division between classes and
subtests varies greatly in the different functional tests.

1.7.1 Test Strategy

Functional tests verify the functional integrity of an entire system or a particular subsystem.
Specifically, these tests verify the functionality of the Service Processor, the CPU, main memory,
CCUs, 1/0, and peripherals. For example, there is a C'PU functional test that verifies proper
instruction set execution. And there is a tape functional test that verifies the proper operation of
a tape drive and its controller. Although the functional tests do not isolate failures to a specific
board, the main memory functional test isolates n data pattern failure to the failing RAM.

All tests are designed to test from the least complex functions to the most complex functions.
Likewise, the tests themselves should be run in an order in which the most basic system functions

are tested first.

The following table shows the order in which diagnostic tests should be run to verify a system
from the ground up—from the most basic function to the entire system:
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Table 1-5, Suggested Order of Test Execution

1 spul000 Service Processor EPROM-Based Self-Test
2 spu2000 SPU Peripheral Test
3 spu4 000 Service Processor Interface Test
4 mem4 000 Memory Subsystem Test
5 pla4000 PIA Functional Test
or p12_4000 PI2 Functional Test
6 cpx4000 CPX Functional Test
7 cpu4 030 Scalar Building Block Test
8 cpuf 232 Enhanced, Non-vector, Uni-processor Instruction Tests
9 cpuf 131 Privileged Instructions and Architectural Features
10 cpug 231 C200 Series Privileged Instructions and Architectural Features
11 cpuf010 Reference and Modified Bits
12 cpuq041 Vector Instruction Tests
13 cpu4 2yl Enhanced Vector Instruction Tests
14 cpu4 233 Multiprocessor Diagnostics
15 epuf040 Vector Concurrency Tests
A 104000 Multibus I[/O Subsystem Test
A 104120 HSP/HIA Subsystem Tests
A 105000 VMEbus I/O Processor Test
B dev4 100 Multibus SMD Disk Test
B devj110 Multibus SMD Disk Formatter and Interactive Test
B dev4200 Multibus STC Tape Unit Test
B dev4300 Multibus Terminal Controller Test
B dev4400 Multibus Line Printer Test
B dev4 410 Multibus Plotter Functional Test
B dev4500 Multibus Ethernet Controller Test
B dev4510 Multibus HYPERchannel Controller Test
B dev{600 Multibus Emulator Controller Test
B dev5130 VMEbus SMD/ESDI Disk Test and Formatter
B dev5500 VMEbus Ethernet Controller Test
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The tests are listed numerically in the order in which they should be executed. The device- and
I/O-based tests are listed alphabetically in their suggested order of execution.

- 2

The cpu4131 test is applicable only for Cl and Ci120
machines. The cpuf231 test is applicable for any C200
Series machine. The device and I/O tests should be
selected depending on the components within the system
under test. Chose a test from the A group, depending on
what type of CCU is to be tested. Then choose a test
from the B group, depending on the controller/device to

be tested.
_/

1.7.2 Test Structure

There are three basic test categories:

e PBUS I/O tests (e.g., 104120, dev4110, etc.)
o CPU tests (e.g., cpuf080, cpuf010, etc.)
e Scan-based tests (e.g., ptaf000, epx000, ctic.)

The PBUS 1/0 tests execute as a result of separate modules of test code running on a CCU, the
controller under test, and the Service Processor. The CPU tests execute as a result of separate
modules of test code running on both the CPU and the Service Processor. And, the scan-based
tests only execute as a result of test code running on the Service Processor. The PBUS /O and
CPU tests both use an interprocessor communication structure that incorporates main memory
and system interrupts to coordinate the separate modules of test code. Since scan-based tests
only execute test code on the Service Processor, they do not need the interprocessor
communication structure.

1.7.3 Test Program Naming Conventions

Test program names are in the form cattypedevnn.suffiz where:

e catis the subsystem being tested

e {ype is the type of test being performed, i.e, standalone, self-test, or offline functional
test

e device 1s the device being tested, i.e., disk, tape, or printer. This segment of the test
program name is used only 1f the category is a device.

o nnis a CONVEX code used for distinguishing between test programs
o suffir is one of three program identificrs:
= All .t programs that execute on Service Processor

®m 200 and ran are object files for different target processors other than the
Service Processor. The target processor depends on the subject of the test and
it must have the test program category prior to it to determine what it is.
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1.7.3.1 Test Program Categories

Test program categories include those tests for the CPU, peripheral devices, 1/O system, memory
system, Service Processor, and entire system. For example, ¢puf041 is a CPU vector instruction
test while mem4000 is a memory system functional test. The following table lists test program

categories:

Table 1-6,

CONVEX Processor Diagnostics Manual

Test Program Categories

cpu

CPU subsystem related test

dev

Peripheral device test

10

I/O subsystem related test

mem

Memory subsystem related test

spu

Service Processor subsystem related test

pia

PBUS Interface Adapter test

pt2

PBUS Interface Adapter 2 test

cpT

CPU Utilities Card(s) test

1.7.3.2 Test Program Types

Test program types describes whether the test is a standalone, self-test, kernel hardware test, or
an offline or online functional test. See the following table for the numbering systein and

description of test program types:

Table 1-7,

II.1-16

Test Program Types

0 Standalone test
1 Self-test
2 Kernel hardware test

Offline functional test
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1.7.3.3 Test Program Device Types

Test programs will test disks, tapes, terminals, printers, and networks. See the following table
for the numbering scheme and a description of the test program device types:

Table 1-8, Test Program Device Types

2 Tape

3 Terminal
4 Printer

5 Network

1.7.3.4 Examples of Test Program Names
The following table presents some examples using the naming conventions outlined above:

In the following table, SOFF stands for Standard Object
File Format.
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cpu4041.t

Table 1-9, Example Test Program Names

Service Processor object code in b.out format for cpuf041

cpud041.rnn

C210 or C220 machine object code in SOFF format
(relocatable)

cpu4041.200

C210 or C220 machine object code in SOFF format
(linked to run in segment 0)

mem4000.t Service Processor object code in b.out format for mem4000

mem4000.200 C210 or C220 machine object code in SOFF format
(linked to run in segment 0)

dev4100.t Service Processor object code in b.out format for devf100

dev4100.200

IOP object code in b.oul format

1.7.3.5 Current Test Program Name Assignments

See the following table for current test program name assignments:

I1.1-18
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Table 1-10, Test Program Name Assignments

cpu4010 Reference and Modified Bits
cpulf030 Scalar Building Block Test
cpu4f 040 Vector Concurrency Tests
cpu4041 Vector Instruction Tests
cpugll Privileged Instructions and Architectural Features
cpu4}l31 C200 Series Privileged Instructions and Architectural Features
cpuf232 Enhanced, Non-vector, Uni-processor Instruction Tests
cpufl33 Multiprocessor Diagnostics
cpuf24l Enhanced Vector Instruction Tests
dev4100 Multibus SMD Disk Test
devf110 Multibus SMD Disk Formatter, and Interactive Test
dev4200 Multibus STC Tape Unit Test
devf300 Multibus Terminal Controller Test
dev4400 Multibus Line Printer Test
devi410 Multibus Plotter Functional Test
dev4500 Multibus Ethernet Controller Test
dev4510 Multibus HYPERchannel Controller Test
dev4600 Multibus Emulator Controller Test
dev5130 VMEbus SMD/ESDI Disk Test and Formatter
dev5500 VMEDbus Ethernet Controller Test
p1a4000 PIA Functional Test
pt2_4000 PI2 Functional Test
101000 EPROM-Based IOP Self-Test
101200 VIOP Self-Test
104000 Multibus I/O Subsystem Test
104120 HSP/HIA Subsystem Test
105000 VMEbus /O Processor Test
mem4000 Memory Subsystem Test
spul000 Service Processor EPROM-Based Self-Test
spu4000 Service Processor Interface Test
cpx4000 CPX Functional Test
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1.8 Directory Structure

The directory structure consists of the root directory ( /), and the files that comprises its
subdirectories. These files are distributed on four tapes and are discussed in a following section.
The following list describes what is in each of the subdirectories:

e /hw — Contains Interactive Scan (Iscan) scripts.

o /mnt — A top-level directory that contains mountable files that contain diagnostic
utilities
m /mnt/bin — Contains fundamental, frequently used diagnostic utilities.

o /mnt/bin/CPU — Contains Central Processing Unit (CPU) object
files for any utility that requires it, such as mmanat.

® /mnt/test — All .t test programs, SPU object codes, and all IOP code for
Input/Output (I/O) (7o) and peripheral device (dev) tests are included in this
directory:

o /mnt/test/CPU — This contains CPU object codes used by test
programs such as epu40380.ran, cpug041.200, and mem.4000.200.
o /mnat/test/tables — Contains subtests, classes, and timeout tables

for CPU tests.

= /mnt/os This contains CONVEX UNIX utilities and operating system,
device drivers, EMACS, networking, vmuniz, and other programs.

» /mnt/usr — A top-level directory for a whole group of files that are hardware
specific _
o /mnt/usr/scn — Contains Iscan ring definition files (such as

asp_revl and vpd_revl), the output of the current cop conliguration
scheme (cop.out), and sen_rings, built by scnlink, which is the
composite of the scan ring definition files.

o /mnt/usr/lib — This directory contains ASCII databases used by
various programs, including DB_cop, and other files.

o /mnt/usr/ucode — Contains microcode for the vector and scalar
processors.

/temp — This directory holds temporary files generated by a variety of programs, such
as editors. It is used as scratch pad and is not backed up.

e /bin — Contains an assortment of fundamental, frequently used SPU UNIX commands,
such as more and pwd.

® /ete — Contains system files and commands, the password file, maintenance files, and
all other UNIX system administration utilities, such as fsck and backup.

o /stand — Contains the standalone test programs, such as spu2000.

e /dev — Contains all special device files, which are those the system uses to route data
to particular peripheral devices (such as tape drives or disk drives) or to pseudo-devices
(such as memory and communication channels).

The following figure shows each major component of the directory structure explained in the
previous list.
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Figure 1-5, Directory Structure

/(root)
| | 1 | 1 |
hw mnt tmp bin etc stand dev
]
| | | i
bin test os usr
I ] 1 1
cPU CPU tables sen lib ucode 082002

1.9 Software Distribution Tapes

The directory structure is built from four release tapes that are distributed with CONVEX
computers. A brief description of the tapes and their contents are outlined below:

e System Diagnostics — This tape contains diagnostic utilitics and their object files, test
programs and their object files, and various diagnostic timeout tables. The following is
a hist of the contents of this tape:

5 /mnt/bin
o CPU

m /mnt/test
a CPU
O tables

e Diagnostic Database — This tape contains Interactive Scan (Iscan) scripts, scan ring
definition files, ASCII databases, and microcode for vector scalar processors. The
following is a list of the contents of this tape:

= /hw
®» /mnt/usr

0 scn
o i)
o ucode

e SPU UNIX — The SPU UNIX tape contains SPU UNIX utilities, special device files,
temporary files, system files, system commands, and the kernel. The following is a list
of the contents of this tape:

® /bin
m /stand
® /dev
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m /tmp
= Jetc
o CONVEX UNIX Operating System — This tape contains CONVEX UNIX utilities,

device drivers, EMACS, nectworking, operating system, vmuniz, and other programs.
The following is a list of the contents of this tape:

= /mnt/os

For installation procedures, see the release notes with the version number that matches the
version number of the tape.

1.10 Powering Up the System

When the system is powered on, the final state that the machine will reach depends on the setting
of the soft front panel flags that are stored in the EEPROM located on the Service Processor. If
the automatic-reboot flag is disabled, then the Service Processor will stop at the soft front panel
display. From here, any of the soft front pancl commands can be entered.

1.10.1 Booting SPU UNIX

The Service Processor can be booted from either the disk or the tape drive. To boot from the
tape drive, it is necessary to have a boot image format tape. Booting from tape is desirable only
if the disk needs to be reformatted or restored. Booting from tape is never necessary during
normal machine operation. Actually, it is impossible to boot SPU UNIX from anything but the
disk drive. When booting from tape, the program that is actually booted 1s spu2000, which 1s the
Service Processor disk formatter, tester, and file system utility.

To boot SPU UNIX, select the disk as the boot-device. Once this is done, enter boot to start the
boot process. The boot command reads the boot track from the disk and prints a header
describing the revision of the boot program. At this point, the program checks the status of the
mode-of-operation flag in the Service Processor EEPROM.

If the mode of operation is diagnostic, then the boot program prints a colon and waits for the
boot filename to be entered. The format of this must be entered in this format:
dk[major,minor|pathname, refer to dk(5). The diagnostic mode of operation is most useful if
something besides the default program (/unir) is needed. In the field, this will be necessary only
when running spu2000. If the mode ol operation is normal, then the colon prompt will never be
issued and /uniz will be booted on the Service Processor.

When SPU UNIX is booted, the first program executed is the Bourne shell script .profile. The
general sequence of things done by this program are described below:

1. Performs a file system check of all mountable file systems (/etc/fsck).
2. Executes /mnt/bin/. diaginit, if it exists.
3. Executes /mnt/os/ . bootspu, if it exists.
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1.10.2 Using fsck

4 N
CAUTION

It is critical to the integrity of the disk files to correct
fsck errors before attempting to modify the disks in any
other way. Failure to do so will result in corrupted disk
files.

J

If the Service Processor runs into a problem while running integrity checks on the Service
Processor file systems, it is mandatory to run the fsck file system check program. Conditions that
might cause such a problem include a hardware or software failure, or a previous power-down
performed incorrectly. A typical message might be as indicated in the [ollowing figure:

Figure 1-6, Service Processor File Systems, Error Screen

SPU file system check in progress...

/dev/rdkOb: UNALLOCATED I=173 OWNER=root MODE=0
/dev/rdkOb: SIZE=0 MTIME=Jun 25 14:48 1985

/dev/rdkOb: NAME=a.out

/dev/rdkOb: UNEXPECTED INCONSISTENCY; RUN fsck MANUALLY

The phrase RUN fsck MANUALLY means that fsck was unable to determine how best to repair the
problems it found on the disk. Consequently, it is necessary to run fsck manually; the problem is
too difficult for fsck to repair without assistance.

To run fsck manually, enter:

(spu)> /ete/fsck [file_system)]
where file_system is the name of the partition on which the file system is mounted (this name
appears to the left of the UNEXPECTED INCONSISTENCY message). [xcept for the root file
system, fsck should be run ou the “raw” (nonbuffered) device of an unmounted file system, e.g.,
Jdev/rdlod. For the root (/) file system, run fsck on the “block’ (buffered) device, /dev/dk0b. If
/ete/fsck is executed without a file_system specified, all tile systems in the /efe/fstab file will be

checked for inconsistencies or corruption.

Once fsck 1s invoked, messages similar to those in the following figure should print:
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Figure 1-7, Messages After Invoking fsck

/dev/rdkOb h
File System: (unknown)

** Checking /dev/rdkoOb

** Phase 1 - Check Blocks and Sizes
** Phase 2 - Check Pathnames
UNALLOCATED I=173 OWNER=ROOT MODE=0
SIZE=0 MTIME=Jun 25 14:48 1985
NAME=/a.out.

REMOVE ?

I\ J

Entering a y in response to the question removes the bad file, in this case, a.out. The file must be
removed to restore the file system to a consistent state. If y is the response to the query, the
following output is produced:

Figure 1-8, Disk Restored Messages, After Removing Corrupted File

**Phase 3 - Check Connectivity

** Phase 4 - Check Reference Counts
** Phase 5 - Check Free List

131 files 1170 blocks 808 free

**xx¥ FILE SYSTEM WAS MODIFIED **%*x
*x*k%%x REBOOT UNIX #k%*%x

These messages mean that fsck was able to restore the disk to a consistent state. Note, however,

that the data on the disk does not necessarily match the copy of the data that might be in SPU
UNIX memory.

If fsck modifies the root file system, it may mean that it is necessary to reboot the UNIX
operating system. In this case, reboot with the /etc/reboot program at the (spu)> prompt. The
reboot command returns control to the soft front panel monitor (in the LOCAL or REMOTE
MAINTENANCE keyswitch positions). Reboot the SPU UNIX operating system from there as
specified earlier.

Often, fsck can safely repair problems without operator intervention. In these cases, fsck
attempts to reboot SPU UNIX operating system after completing file system repairs.

1.10.3 Using .diaginit

The .diaginit utility is a Bourne shell script that initializes the files needed by the rest of the
diagnostic utilities and test programs. The main file that must be created is the composite scan
ring file, /mnt/usr/lib/scn_ring. This file is a database of all scan rings in the system. It
assoclates logical scan field names with information regarding how to access these fields.
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When .diaginit is executed, it invokes the pup utility to determine the state of the power-up bit in
the Service Processor EEPROM. If this bit is set, .diaginit is being executed after a power-up
reboot. If the power up bit is not set, then .diaginit exits. If the system has been powered up,
the file /mnt/usr/lib/cop.out is moved to /mnt/usr/lib/cop.out.old and the cop utility is invoked
to create a new cop.out file.

The old and new cop.out files are compared; if they are different, the senlink utility is executed.
The scnlink utility examines the cop.out file for the ring revision of each board in the system,
then links all ring revision files that correspond to the current system configuration. The state of
the power-up bit in the Service Processor EEPROM is set to off, mminit initializes the system
PCM, which initializes the system configuration files. Next sen_utel generates /mni/boot_db and
.diaginit is complete.

1.10.4 Using .bootspu

The .bootspu script determines if and how CONVEX UNIX should be booted. This routine
examines the state of the mode-of-operation flag contained in the EEPROM on the Service
Processor by way of the sfpread utility. If the mode-of-operation flag is set to normal-os, then the
file /mnt/os/boot_cpu is executed to boot CONVEX UNIX. If the mode-of-operation flag is set to
alternate-os, a menu of available boot procedures is displayed and the user selects one. If the
mode-of-operation is diagnostic, the script exits and a service processor prompt appears.

It can be seen from the above discussion the system completes power-up in one of the following
states:
At the soft front panel prompt.
2. At the SPU UNIX prompt.
3. At the CONVEX UNIX login prompt.

The remainder of the commands described in this chapter pertain to actions that can be taken
from the SPU UNIX prompt. For more information on what can be done at the soft front panel
prompt, refer to the spu1000 chapter in this manual, the CONVEX System Manager’s Guide, and
the CONVEX Processor Operation Guide {C100 Series, C200 Series).
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Chapter 2
Dshell and Iscan Overview

2.1 Overview

This chapter provides a brief overview of the dshell utility and the iscan utility. Included in this
overview is an overall explanation of each utility and a list of each utility’s commands. For a
complete description of each of these utilities, refer to the CONVEX Diagnostic Utiities Manual
(C200 Series).

2.2 Diagnostic Shell (dshell) Overview

The Diagnostic Shell (dshell) is a command interface program that runs on the CONVEX Service
Processor Unit (SPU). Most of the diagnostics available for CONVEX machines are interfaced
through the dshell. Certain peripheral diagnostics are run as standalone tests. To determine
whether a test can be run under the dshell. consult the appropriate test’s chapter in this manual.

The dshell has two basic functions:

o Selecting diagnostics for execution

e Selecting test options

Pause on a failure or at the beginning or end of any specific subtest
Loop on a specific type of subtest or on a given set of subtests

Select subtest execution order

Direct test output to a file or to the screen (or both) to monitor the test as it

runs or to analyze test results later
Select long or short error messages, or turn messages off
g ges, g

Execute either user-created or predefined command scripts

The following table list the various dshell commands and their functions.
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Table 2—1, dshell Commands

! [command]

This command is used to access, or fork a
UNIX shell to execute the command that
follows /.

exit

The ezit command causes immediate
terinination of the dshell process and any
test processes that may have been forked.

quit

The gquit command causes immediate
termination of the dshell process and any
test processes that may have been forked.

Returns user to the dshell command level
if no subtest is running.

Iinmediately terminate the dshell and any
associated active processes. Core s
dumped.

help

The help command causes a standard help
menu to be displayed. The rnenu
describes the correct command syntax for
each dshell command and gives a terse
description of what each command does.

status

The status command generates a report
on the current state ol the dshell
conmmand options. This report gives the
name of each flag, its current value, and
an explanation of its current effect.

log |options|

The log command provides a mechanism
for specifying the number of [ailures that
will be allowed to occur before a test or
subtest terminates execution.

loop [options|

The loop command causes the dshell to
repeat the execution of a test or subtest.

msgs [oplions]|

The msgs command enables or disables
different levels of test, class, and subtest
result messages.

pause [options|

The pause command returns program
control to the dshell to the beginning, end,
or failure of all or specific subtests.

test [options|

The test executes specific tests, and

displays test, class, and subtest menus.
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2.3 Syntax Help for dshell Commands

The syntax for each dshell command can be obtained by typing the command with no options
and pressing <CR>. For example, by entering loop and pressing <<CR>>, the syntax help in
the following figure will be displayed on the screen:

Figure 2-1, Syntax Help for the loop Command

-

. loop
Proper syntax is:

loop off (-s) (-t) :disables loop modes
loop -s nnn :loop on subtest nnn
loop -t :loop on test

2.4 Interactive Scan (iscan) Overview

Interactive Scan (dscan) is a diagnostic utility designed Lo allow interactive alteration and display
of the scan rings located throughout the C200 Series architectures. 'This utility is intended for
persons with a detailed knowledge of the internal workings of the system.

The Interactive Scan language consists of a rich set of commands that are executed immediately
when entered. These commands can be grouped into functions that are invoked whenever the
name of the function is entered. Interactive Scan supports input file redirection as well as being
able to include iscan files at any point during an zscan session. These capabilities allow the crea-
tion of a library of tscan scripts. By creating new uscan files, one is effectively adding to the capa-
bilities of Interactive Scan.

In addition to the command mode, ¢scan contains a screen-oriented interactive scan field editor
that allows the display and modification of scan fields located throughout the system.

2.5 Interactive Scan Commands

The following table is a comprehensive list of the iscan commands, with the short form or alias of
each command, as well as the meaning of each command:
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11.2-4

adyust
bdrev
bdtype
clear
clock
dump
edit
even_parily
exit
fetch
fprint
get

halt
help
include
iforce
tupdate
list
loadscan
log

logl
odd_parily
print
pul
reset
restore
ritchie
run

save
scnclear
scnout
sereens
undump

verify

CONVEX Processor Diagnostics Manual

Table 2—2, Interactive Scan Commands

adyust
br

bt

clr

¢

du

e
even_parily
exit
fetch
for

g

hit

?

n
tforce
X

list

ls

l

i
odd_parity
pr

4

re

rs

re

r

sv
sclr
50

sc
undu
v

Execute a UNIX command
Check scannability of all specified rings

Check or display the revision level of a board
Check the presence of a board type in a slot

Clear the screen

Generate a clock pulse

Dump scan ring save buffers to a named file
Invoke screen mode

Generate even parity

Leave Iscan

Fetch a field for placement in a register

Print to a file

Get a field value

Take one or more boards out of the run state
Help

Read a specified file as input to the interpreter
Force a scn_rd operation on all gets

Manipulate the rupdate flag or force output after puts
List the fields associated with the named scan ring
Generate a scan command and a single clock pulse
Create a log file (this command cannot be logged)
Create a log (this command can be logged)
Generate odd parity

Display a set of values on the screen

Put a field value

Reset a subsystem

Restore a scan ring from a buffer

Terse error messages issued when toggled on

Put a slot in the run state

Save the state of a scan ring to a bufler

Clears a scan ring to all zeros

Create identical scan rings for multiple boards
Print out all names of defined screens

Read a named file to reconstruct a scan ring save bufler
Enable read or compare verification
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spul000

Service Processor EPROM-Based Self-
Test

Overview

The spul000 functional test is an EPROM-based self-test that verifies operation of that portion of
the Service Processor (SP2 for a Complex with one or two CPUs or SP4 for a Complex with three
or four CPUs) nccessary to execute SPU UNIX. This test does not involve any hardware other
than the Service Processor and its associated peripherals. The EPROM-based sell-test i1s divided
into 14 subtests which are numbered from 1 to E in hexadecimal.

The specific hardware tested is divided into three categories:
® The 68008 and its local memory

® The Service Processor logic containing the timer chip and the two Universal
Asynchronous Receiver-Transmitters (UARTS)

e The boot devices (the disk controller and the cartridge tape controller), the Direct
Memory Access Controller (DMAC), and the Small Computer Standard Interface (SCSI)
and Service Processor Real Time Clock registers
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The spul000 tests the functions of the areas shown in the following figure:

Figure spul000-1, Functional Areas Tested by spul1000

——————————— r—-—————_—_—_——_—" —_— 1 | e |
I PROCESSOR 1' : MEMORY : :r EBUS : } DIAGNOSTIC :
! ABCORD | | SYSTEM | |INTERFACE! | SYSTEM |
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I VPD] i) i' %EMOR} i | |
| VPC t EVEN i I
i ¥ o | | !
| |
| ] | [ INPUT/OUTPUT!
| ik | SYSTEM |
| | | | |
| | I | !
MEMORY | n
i ADDRESS/ '[!
' scaLar uNiT || L1 (ODD) ' E
| EDC/DCU]! | |
\t TEFU/sFU) I |
I l |
| | |
| | |
| | |
I | |
[ | |
| |
] |
] |
| |

% TESTED BY DIAGNOSTIC ~ Specifically excercis
by the diagnostic7 /
%

Prerequisites and Required Equipment

This test requires only a Service Processor (SP2 or SP4), a System Control Monitor (SCM for a
Complex with one or two CPUs or ESM for a Complex with three or four CPUs) to control
power, and a Peripheral Interface Adapter (PIA for a Complex with one or two CPUs or PI2 for
a Complex with three or four CPUs) to provide clocks.

Test Invocation

The spul000 tests are stored in EPROM on the Service Processor and do not execute under SPU
UNIX.

Although the EPROM-based self-test normally executes automatically whenever the RESET
switch on the front panel is pressed, it is possible to manually invoke the test. The soft front
panel selection menu allows the user to enable or disable the self-test function and to change
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other functions. The front panel monitor displays the current state of all switches and displays
(fp)> as the input prompt. To redisplay the switch selections, enter display <CR> at the
soft front panel prompt.
To enable the self-test to run automatically, enter the following command at the (£p) > prompt:
set spu-selftest==enable
or enter the short form:
ss=—e
When the self-test option is enabled, the test automatically exccutes when the RESET switch on
the front panel is depressed. As each subtest executes, the corresponding test number or letter
(hexadecimal digit) appears on the screen and is represented on the four red LEDs on the front
panel. At the end of the test, the soft front panel menu is displayed on the screen.
When the self-test option is disabled (set spu-selftest=disable), the menu is displayed when the

RESET switch is pressed. The test cannot be executed until the self-test function is set to
enable.

Menu

The soft front panel menu is displayed on the screen at the end of the self-test, or when the
RESET switch is pressed with the self-test option disabled.

The following figure illustrates the soft front panel format:

Figure spul000-2, Soft Front Panel Selection

Convex Front Panel / Module Rev: X.X Version: X Class' XX / CPU SN XXXX

mode-of-operation = normal os boot-device = disk
location-of-bootstrap = default power-up-reboot = enable
automatic-reboot = enable spu-selftest = enable
os-flags = O remote-port-bps = 1200
(fp)>

To display the front panel help screen, enter help at the front panel prompt. This screen is
shown in the following figure:
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Figure spul000-3, Soft Front Panel Help Screen

4 DISPLAY THE CURRENT SWITCH SETTINGS: display A
REDEFINE THE VALUE OF A SWITCH: set

set mode-of-operation = { normal-os, alternate-os, diagnostic }

set boot-device = { disk, tape, iomega, other2 }

set location-of-bootstrap = { default, i-copy. 2-copy., 3-copy }

set power-up-reboot = { disable, enable }

set automatic-reboot = { disable, enable }

set spu-selftest = { disable, enable }

set os—flags = <hex number>

set remote-port-bps = { 1200, 300, 600, 110, 2400, 4800, 9600, 19200 }

PRESENT THE SWITCH REGISTER TO A KNOWN VALUE: preset
preset { standard, alternate, diagnostic, install, <hex number> }

BOOTSTRAP THE SYSTEM INTO OPERATION: boot
SPECIAL HARDWARE DEBUG ROUTINE:. debug

Commands, switch names, and switch values may be abbreviated.
Numbers should be entered in hex with a leading digit.

- J

To disable the automatic self-test mode, enter the following command at the (fp)> prompt:
set spu-selftest—=—disable
or the short form:
ss=d
If looping (running until RESET is pressed) is desired on the self-test, enter:
set os-flags—4
or the short form:
so=4
To start self-test looping, enter the following command at the (£p)> prompt:

boot

Entering boot without first changing the os-flag starts the normal boot procedure. To stop the
looping mode and return to the soft front panel menu, press RESET.

To enable the self-test to run automatically, enter the following command at the (£p)> prompt:
set spu-selftest—enable

or the short form:
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ss=—e

To run the self-test, press RESET again. The sell-test requires no user intervention during
execution.

Default Sequence

When the self-test function is enabled, the test automatically executes when the RESET switch
on the front panel is pressed.

When the self-test option is disabled, the menu is displayed when the RESET switch is pressed.
The test does not execute until the self-test function is set to enable.

Class Descriptions

The EPROM-based self-tests are all onc class. No scparate class selections are provided.

Subtest Descriptions

The following table lists the test name and number and briefly describes each subtest performed.
Also included are the names of the source files for each subtest. These files contain the code that is
compiled or assembled and linked to form the EPROM code. The last column is the time
required to run each subtest with normal defaults.
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Table spul000-1, Subtest Descriptions

CONVEX Processor Diagnostics Manual

1 CPU1 Verifies the 68000 instructions needed to | cpul.af8 0:01
correctly verify the EPROM checksum
2 ROM Checksums the EPROM rom.a68 0:01
3 CpPU2 Verifies the 68000 instructions needed to | spu2.a68 0:01
correctly verify the RAM memory
4 RAMI1 Verifies the RAM buffer drivers, the | raml.a68 0:01
functionality of the upper 4 Kbytes of
Service Processor memory, and the
RAM parity detection hardware
5 CPU3 Verifies the 68000 instructions not previ- | cpu3.a68 0:01
ously tested
6 Timer Verifies operation of the timer chip timer.c 0:01
7 Console | Verifies operation of the console UART | wari.c 0:01
chip
8 Remote | Verifies operation of the remote UAR'T | wart.c T 0:03
chip
9 RAM?2 Performs bit-pattern tests on all RAM | ramn2.468 2:00
memory not yet tested
A Mapper | Verifies bit patterns on the Service Pro- | map.a68 0:01
cessor map registers and tests memory
map and protection features
B RAM3 Verifies the RAM that was masked by | ram8.a68 0:03
EPROM memory
C Boot Performs a confidence check on boot | periph.c, 0:01
devices driver.c,
disk.c,
cart.c
D DMAC Verifies DMAC dmac.ab8, 0:01
dmac_std.c
E Misc. Checks the SCSC Control Register and | testmisc.c 0:01
Real Time Clock registers to ensure they
contain reasonable values

II.spu1000-86
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Service Processor Self-Test Error Reporting

If any of the subtests fail, the Service Processor itself is faulty and should be replaced. When a
failure occurs, an error message displays on the console and the ATTENTION indicator on the
front panel flashes. Since subtest identification (ID) numbers are displayed at the beginning of
each subtest, the last ID displayed is the ID of the failing subtest. The ID number of the failing
subtest is also displayed by the four test LEDs on the front edge of the SPU board. These
subtests are displayed using the vertically arranged red LEDs to represent a different binary bit in
the following format: ‘

® 3> (top bit)

o 2>

o J1>

e <0> (bottom bit)

Many error messages are of the form:
subtest_name: error_code

The failing location, bank number, and bit position arc displayed for a RAM-related failure.

Subtest 1, CPU1
The CPUIL test verifies the 68000 instructions that are used in the ROM checksum test. The
strategy of this test is to access as little ROM as possible until the contents of ROM are verifted

by the ROM checksum test. If the CPUL test fails, testing is terminated. and the following error
message 1s displayed:

CPU Test Error: CPU1-<XX>
where:

XX is the error code as identified in the following table:
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Table spu1000-2, CPU1 Error Codes

Program control operations test (beq, bne)
Integer arithmetic operations test (cmpi, cmpa, cmp)
Register verification test (addl, lea, dbf)

Checksum calculation capability test (addl, lea, dbf)

Subtest 2, ROM

The self-test object code is contained in the EPROM with a checksum stored in the last 4 bytes.
The checksum test is structured so that the summation of the data contents of ROM on a 32-bit
basis will result in a sum of zero. The ROM test performs this summation and verifies the result
is zero. If the result is not zero, testing is terminated, and the following error message is
displayed:

ROM Checksum Error

The following error table applies to the ROM subtest:

Subtest 3, CPU2

The CPU2 test verifies the instructions used in the RAMI test. If the CPU2 test fails, testing is
terminated, and the following error message is displayed:

CPU Test Error: CPU2-<XX>
where:

XX 1s the error code as identified in the following table:
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Table spul000-4, CPU2 Error Codes

CPU2 3 Register verification tests

10 Uniqueness test (do-d7, a0-a7, usp)

11 Functionality test (d2-d7, al-a7, usp)

20 Addressing modes test

30 Program control operations test {bcc)

40 Data movement operations test (move, sr)

Integer arithmetic operations test

50 (cmpb, condition code generation)

51 (cmpm)

52 (addq, subq)

60 Data movement operations test. (cxl, move, moveq)
70 Shift and rotate operations test (rol)

80 Bit manipulation operations test

80 Register (bchg, belr, bset, btst)

Subtest 4, RAM1

RAM]I tests for pin-to-pin shorts on the RAM data output lines by walking a one and then a zero
across the memory word at each RAM boundary. If this test is successful, then the upper 4
Kbytes of RAM are tested for functionality. The tests are performed in the following order:

1. Output shorts
2. Address uniqueness

3. Bit functionality
a. True/complement: 5555

b. True/complement: AAAA
¢. True/complement: 5454
d. True/complement: A8A8

Up to five errors will be logged before aborting the RAMI test. This permits isolated bit [ailures
to be distinguished from gross failures, such as output shorts. The RAMI error message has the
following format:

RAM Test Error

Loc: <XXXXXX> Bank: <Y> Bits: <2Z 22 ... ZZ>
where:

XXXXXX is the failing location in hex

Y is the failing bank number

ZZ are the failing bit numbers: <15..00>
PU —- Indicates the upper byte parity failed
PL — Indicates the lower byte parity failed

If failures are detected during the RAMI1 memory tests, but the failure count does not reach five,
the RAMI test i1s terminated after the last memory pattern has been executed. If no memory
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errors are detected, RAMI1 also verifies the parity error detection circuitry. If this test fails, test-
ing is terminated, and the following error message is displayed:

Parity Interrupt Test Error

There are no error codes in the RAMI subtest; however, a test description is provided in the fol-
lowing error table:

Table spu1000-5, RAM1 Error Codes

RAM shorts test, upper 4 Kbyte functionality test,
parity interrupt test

Subtest 5, CPU3
The CPUS3 test verifies all remaining 68000 instructions except stop and resel. CPU3 also verifies

exception interrupt processing for a variety of conditions. If CPU3 detects an error, testing is ter-
minated, and the following error message is displayed:

CPU Test Error: CPU3-<XX>

where:

XX is the error code as identified in the following table:
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Table spulOOO 6, CPUS3 Error Codes

CPU3

Program control operations tests

10 (bsr, jsr, rts, rtr)
Data movement operations tests
20 (link, unlink)
21 (movem)
22 (movep)
23 (pea)
24 (swap)
Integer arithmetic operations tests
30 (addb, condition code generation)
31 (subb, condition code generation)
32 (add, addq, addx, clr, sub, subq, subx)
33 (ext, neg, negx)
34 (divs)
35 (divu)
36 (muls)
37 (mulu)
38 (tas)
39 (tst)
Logical operations tests
40 {and, or, eor, not)
41 (andi, ori, eori)
Shift and rotate operations tests
50 Register (asl, asr, Isl, Isr, rol, ror, roxl, roxr)
51 Memory (asl, asr, Isl, lsr, rol, ror, roxl, roxr)
Bit manipulation operations tests
60 Memory (bchg, belr, bset, btst)
70 Binary coded decimal operations tests (abed, nbed, shed)
80 System control operations tests (chk, rte, trap, trapv)
[stop, trace not tested]
Miscellaneous exception condition tests
90 (Divide by zero, illegal instruction)
91 (Privilege violations)
[Reset not tested]
92 Address errors

Subtest 6, Timer

The timer test verifies the operation of the AMD 9513 timer chip. First, the RAM on the chip is
tested by walking a column of ones and zeros through all the registers on the chip. Next, each
frequency source to the timer is tested for accuracy. If the timer test detects an error, testing is
terminated, and the following error message 1s displayed:
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Timer Error. <X00000K>
where:
XXXXXXXX is the error code.

The following error table provides information on the timer test and its error codes:

Table spul000-7, Timer Error Test

On-board timer test

Timer chip registers do not match after same number of clocks
After same number of clocks the counters do not match cach other
Error tolerance exceeded lor value in counters

Subtest 7, Console

The console test verifies the operation of the RS-232 port connected to the system console device.
This tests only the local port, and gives no indication of the correct operation of the console dev-
ice 1tself. First, the RS-232 port is placed in a loopback mode, allowing it to read each character
that has been written to the port. All 256 possible byte values are written to and read from the
port. Next, each of the interrupts on the port is tested. If the console test detects an error, test-
ing is terminated, and the following error message is displayed:

Console Error: <XOOO00CK>
where:
XXXXXXXX is the error code.

The following error table provides information for the console test:

~3

Console System console RS-232 port test
Loopback data does not match
Timeout occurred on UART
Framing error from UART

Overrun error from UART

Parity error from UART

Interrupt not received

SO R WD

Subtest 8, Remote

The remote test verifies the operation of the RS-232 remote port. This tests only the remote
port, and gives no indication of the correct operation of the remote connection itsell. The RS-232
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port is placed in the loopback mode, and tested in the same manner as the local console. If the
remote test detects an error, testing is terminated, and the following error message is displayed:

Console Error: <X0O000000>
where:
XXXXXXXX is the error code.

The following error table provides information for the remote test:

Table spul000-9, Remote Error Codes

Remote 8 Remote RS-232 port test
1 Loopback data does not match
2 Timeout occurred on UART
3 Framing error from UART
4 Overrun error from UART
5 Parity error from UART
6 Interrupt not received

Subtest 9, RAM?2

The RAM2 test verifies all of Service Processor RAM above ROM. The following tests are per-
formed:

1. Address uniqueness

2. Bit functionality
a. True/complement: 5555

b. True/complement: AAAA
¢. True/complement: 5454
d. True/complement: ABAS

As in the RAMI test, up to five errors will be logged before the RAM2 test is terminated. The
RAM?2 error message has the following format: :

RAM Test Error

Loc: <X0O0OKX> Bank: <Y> Bits. <ZZ ZZ . 27>
where:
XXXXXX 1s the lailling address location in hex
Y is the failing bank number
2Z are the failing bit numbers: <15..00>
PU — Indicates the upper byte parity failed

PL — Indicates the lower byte parity failed

If failures are detected during the RAM2 memory tests, but the failure count does not reach five,
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the RAM2 test is terminated after the last memory pattern has been executed. If no memory
errors are detected, RAM2 also verifies the parity error detection circuitry. If this test fails, test-
ing is terminated, and the following error message is displayed:

Parity Interrupt Test Error

The following error table applies to the RAM2 subtest:
Table spul000-10, RAM2 Error Codes

Subtest A, Mapper

The map test verifies the memory mapper RAM and then tests mapper functionality. The follow-
ing tests are performed on the memory mapper RAM:

1. Output shorts
2. Address uniqueness

3. Bit functionality
a. True/complement: 5555

b. True/complement: AAAA
¢. True/complement: 5454

d. True/complement: ABAS

Up to five errors will be logged before aborting the mapper RAM test. If an error is detected in
the mapper RAM, the following error message is displayed:

Map RAM Test Error:

LoC: <O000K> Bank: <Y> Bits: <ZZ 2Z ... ZZ>
where:

XXXXXX is the failing address location in hex

Y is the failing bank number

ZZ are the failing bit numbers: <15..00>
PU — Indicates the upper byte parity failed
PL — Indicates the lower byte parity failed

After verifying the functionality of the mapper RAM, the map test performs a mapper operation
test. This test verifies that memory mapping and the valid, read, write, and execute control bits
function correctly. If an error is detected, the test is terminated and the following error message
1s displayed:

Map Test Error: <XX>
where:

XX is the error code as identified in the following table:
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In the following table, R, W, and E stand for read,
write, and execute respectively.

Table spul000-11, Mapper Error Codes

| ERROR CODE | DESCRIPTION (F AILED) _

Mapper A (printed message) | Map RAM functionality test

00 Address translation test

Access control tests

10 (Supr R in 512 Kbyte-4 Mbyte range)

11 (Supr W in 512 Kbyte-4 Mbyte range)

12 (Supr E in 512 Kbyte-4 Mbyte range)

20 (Supr R in nonvalid page)

21 (Supr W in nonvalid page)

22 (Supr E in nonvalid page)

40 (User R in 4 Mbyte-16 Mbyte range, uio = 0)

4] (User W in 4 Mbyte-16 Mbyte range, uio = 0)

42 (User E in 4 Mbyte-16 Mbyte range, uio = 0)

50 (User R in 4 Mbyte-16 Mbyte range, uio = 0)

51 (User W in 4 Mbyte-16 Mbyte range, uio = 0)

52 (User E in 4 Mbyte-16 Mbyte range, uio = 0)

60 (User R in nonvalid page)

61 (User W in nonvalid page)

62 (User E in nonvalid page)

70 (User R with read enabled)

71 (User W with write enabled)

72 (User E with execute enabled)

80 (User R with read disabled)

81 (User W with write disabled)

82 (User E with execute disabled)

Subtest B, RAM3

The RAMS test verifies the remainder of Service Processor RAM that occupies the same address
space as Service Processor ROM. RAMS3 uses the same memory tests and error message format
used in RAM2. The following tests are performed:

1. Address uniqueness

2. Bit functionality
a. True/complement: 5555

b. True/complement: AAAA
¢. True/complement: 5454
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d. True/complement: A8AS8

As in the RAM1 and RAM2 tests, up to five errors will be logged before the RAMS3 test is ter-
minated. The RAMS3 error message has the following format:

RAM Test Error

Loc: <X00O0XX> Bank: <Y> Bits: <Z2Z Z2Z ... ZZ>
where:

XXXXXX is the failing address location in hex

Y is the failing bank number

ZZ are the failing bit numbers: <15..00>
PU — Indicates the upper byte parity failed
PL — Indicates the lower byte parity failed

If failures are detected during the RAM2 memory tests, but the failure count does not reach five,
the RAM2 test is terminated after the last memory pattern has been executed. If no memory
errors are detected, RAM2 also verifies the parity error detection circuitry. If this test fails, test-
ing is terminated, and the following error message is displayed:

Parity Interrupt Test Error

The following error table applies to the RAM3 subtest:

Table spul1000-12, RAMS3 Error Codes

RAM [unctionality test for RAM in ROM address space

Subtest C, Boot Device

The boot device test verifies the interface to the Service Processor boot devices. The SCSI control
interfaces are pattern tested with the SCSI bus reset asserted.. IFunctionality of each device is
verified and error messages are displayed that describe the failing part of the Service Processor.
The interface testing centers around the SCSI disk and cartridge tape interface.

Error messages may be self-explanatory or may require the user to look up an error code in either
Table spul000-14, Subtest Generated Error Codes, or Table spul000-15, Controller Generated
Error Codes.

Table spu1000-13, Boot Device Error Codes

Boot Device Boot device test
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The following table contains error codes which are reported by the subtest itsell:

fTH0001
fIffo002

fIff0003

f1ff0004

fIfflo0o5

fIfl0006

fTT0007
fIff0008
{1ff0009
{II000a.
{Ifo00b
fIff000¢
fIffo00d
ffff000¢
{TIrooof

Table spul000-14, Subtest Generated Error Codes

Controller took longer than 10 seconds to go busy after selected

Controller took longer than 1 second during acknowledge/request handshake
during command transfer

Controller took longer than 1 second during acknowledge/request handshake
during data input transfer

Controller took longer than 1 second during acknowledge/request handshake
during data output transfer

Countroller took longer than 10 seconds to give ‘“‘message complete”’

status after command

Controller took longer than 1 second to give “message ready”

status after command

Controller reported partty error

Error occurred during error processing

Data transfer did not complete specified length

Disk drive type specification is invalid

Block length specified in read or write is not multiple of sector size
Controller took longer than 1 second to go idle

Read /write compare failed in test

Controller timeout without request after drive select N
Controller timeout without request after command
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The following table contains error codes that are returned by the controller:

Table spul1000-15, Controller Generated Error Codes

Drive error codes

00 No sense
01 No index signal

2 : No seek complete
03 Write fault
04 Drive not ready
06 No track 00

Data medium errors codes

10 ID CRC error
11 Uncorrectable data error
12 ID address mark not found
13 Data address mark not found
14 Record not found
15 Seek error
18 Data check in no retry mode
19 ECC error during verify
1a Interleave error
1c Unformatted or bad format on drive
1d Self-test fatled
le Defective track (media errors)

Service Processor Command error codes

20 Invalid command

21 Illegal block address

23 Volume overflow

24 Bad argument

25 Invalid logical unit number

Subtest D, DMAC

The Direct Memory Access Controller (DMAC) test performs memory-to-mmemory transfers to
check the integrity of the DMAC. DMAC testing occurs as follows:

® A pattern test is performed on the DMAC’S Gencral Control Register (GCR).

e The test cycles through the four DMAC channels; each channel is fully tested before the
test continues with the next channel.
m The registers associated with that channel (shown in the following list) are
pattern tested.

o DCR — Device Control Register

o OCR — Operation Control Register

o SCR — Sequence Control Register

MTCR — Memory Transfer Count Register

[w]
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0 MAR — Memory Address Register

0 DAR — Device Address Register

o BTCR — Base Transfer Count Register

o BAR -— Base Address Register

o NIVR — Normal Interrupt Vector Register
o EIVR — Error Interrupt Vector Register

o MFCR — Memory Function Code Register
o CPR — Channel Priority Register

0 DFCR — Device Function Code Register

o BFCR — Base Function Code Register

m The test performs interrupt terminated memory-to-memory transfers to

ensure that the DMAC moves data correctly.

If a register fails a pattern test, an cerror message of the following format
1s displayed:

where:

DMAC Register Pattern Test Failed:

Register B <WWWWWwww> Address® <XXXXXXXX>
Pattern: <YY> (<ZZZZ>) Mask @ <AA>
Actual: <BB> Expected. <CC>

WWWWWWWW 1s the register name

XXXXXXXX 1s the register address

YY is the pattern value

ZZZZ 1s the pattern name

AA is the register mask (bits that exist in the failing register)
BB is the actual value read from the register

CC 1s the expected value to be read from the register
Rebound is a failed pattern test

Service Processor EPROM-Based Self-Test

Next, memory-to-memory moves are performed and interrupts used to indicate completion.
Should an error occur when performing a move or checking a transfer for accuracy, an error mes-

sage of the following format will be displayed:
<string>

channel: X base address

<register> <initial value>
<register> <initial value>
<register> <initial value>

where string 1s one of the following messages:

YYYYYYYY

<current value>
<current value>
<current value>

Third Edition

Timeout while waiting for DMAC interrupt
Receilved error interrupt from DMAC
Received wrong interrupt from DMAC

DMAC move buffer not as expected
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where:

X is the channel number
YYYYYYYY is the channel address

The following error table applies to the DMAC subtest:

Table spul1000-16, DMAC Error Codes

DMAC controller test

Subtest E, Miscellaneous

The miscellaneous test checks the values contained in several registers to ensure they contain rea-
sonable values. The SCSI Control Register and the Real Time Clock Registers are checked.
Should a register be out of range, an error message of the lollowing form will be displayed:

Register: <WWWWWWwWw> Address: <XOO000KXKX>

Actual: <YYYY> Minimum: <ZZZZ> Maximum: <AAAA>
where:

WWWWWWWW is the register name
XXXXXXXX is the register address
YYYY is the actual value read

ZZZZ is the minimum allowable value
AAAA is the maximum allowable value

The following table lists the miscellaneous registers, their address, and a minimum and maximum
value for each:

Table spul1000-17, Miscellaneous Registers

SCSI Control Register 0xfId00c¢ 0 0
RTC 1/100 Second 0xffd040 0 99
RTC Hours 0xfId042 0 23
RTC Minutes 0xfId044 0 59
RTC Seconds 0xfid046 0 59
RTC Month 0xfld048 0 12
RTC Day 0xffd049 0 31
RTC Year 0xfldO4c 0 99
RTC Day of Week 0xffd04e 0 6

The following error table applies to the miscellaneous subtest:
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Table spu1000-18, Miscellaneous Error Codes

Miscellaneous register test
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spu2000

Service Processor Peripheral Test

Overview

Test program spu2000 is a dual-purpose, standalone test/utility program. It performs two
functions: peripheral test/format and SPU UNIX root partition restores. This program does not
operate under the dshell. The test/utility function formats and tests the disk and cartridge tapes.
The SPU UNIX root restore function uses tapes created by /ete/backup to create a UNIX root on
the Winchester or IOmega disk. This program tests the cartridge tape and disk interfaces.

Test Program Invocation

Dshell does not support this standalone test/utility program.

User Interface
One way to execute this test program is to boot a /ete/backup format tape. The backup script
copies the spu2000 program to the boot location on the cartridge tape. Then, the test program

boots and the first prompt displays.

A faster method of executing this test program can be used il root exists on the Winchester disk.
First, change the C200 Series system switch to local. If SPU UNIX is running, type:

/ete/reboot<<CR >

The soft front panel selection menu displays on the screen. (If SPU UNIX is NOT running, press
the reset button to display the front panel menu.)

At the (fp)> prompt, type:
boot<<CR >
The following displays:

SPU UNIX boot (Generated: )

Then enter the following:
dk(1,0)stand /spu2000

Whether spu2000 is executed from tape or disk; the first-level prompt presents four options, as
shown in the following figure:
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Figure spu2000-1, Peripheral Test Selection

- ™

SPU Disk/Tape Diagnostic Utility $Revision: 1.3 $

(U) for UNIX Root Restore
(D) for Disk/Tape Utility
(S) for SPU Hardware Utility
(R) for Reboot SPU

Enter utility to execute -

g J

e Entering U restores the UNIX root.

e Entering D displays the disk/tape utility menu
(refer to “Disk/Tape Format/Test Function”).

o [ntering S displays the menu for the Service
Processor hardware utility.

o FEntering R simulates a reset to the Scrvice
Processor and returns control of the Service

Processor back to the EPROM code.
- J

UNIX Root RESTORE Function
Once this mode is entered, the program reads and displays the date of the backup.

Figure spu2000-2, UNIX Root RESTORE Function Display

e A
SPU UNIX Root Partition Restore
reading bad block table...

Attempting sector: 0 Successful.
reading root date code ...

Attempting sector: 0 Successful.

SPU UNIX root size = 2052 blocks. Backed up Mon Aug 19 21:48:39 1985

\_ 7 Y,

After the backup date displays, the function asks whether to restore to a disk (Winchester) or
IOmega disk.
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Restore root onto disk or IOmega? [di] (d)
Define the device to recover

Then it asks for input disk parameters (or use defaults) for the selected disk display (refer to
“Disk/Tape Format/Test Function). Finally, the screen prompts for restore permission. Either 0
or 1 can be selected for the recovery copy of the root from the tape.

Recover the root at this time? [yn] (n)
Recover copy 0 or 17 [01] (0O)

Disk/Tape Format/Test Function

When d is selected as the peripheral test selection, the disk/ta.pc menu displays as follows:

Figure spu2000-3, Disk/Tape Format/Test Function Display

4 )

SPU Disk/Tape Utility

(D) for Disk (SPU Winchester)

(T) for Tape (SPU cartridge)

(I) for IOmega (SPU removable disk)
(E) for Exit Test

Enter controller type/function -

WARNING

Please be careful when entering responses, as the format
utility is data destructive.

To return to the main level prompt, enter E; otherwise, enter a selection for disk, tape, or
lomega. Entering D, T, or I causes the following prompts:

Format desired using standard defaults and no prompts [yn] (y)?

If y is entered, the user is given the opportunity to change the answer as the following prompt
displays:

ALL PREVIQUS DATA WILL BE DESTROYED. ARE YOU SURE ([yn] (n)?

" Replying y begins a format of the device without requiring any further intervention. When the
format finishes, the following prompt displays, asking whether another format is desired:

Format another with defaults and no prompts [yn] (n)~?

Il y is entered, the automatic format operation repeats. Answering n, returns the user to the
main level prompt.
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If the first question Format desired using standard defaults and no prompts) is
answered with n, the user is prompted for disk information. If a Winchester (disk) or IOmega is
being used, the following disk parameter prompts display with the default shown in parentheses.

Figure spu2000-4, SPU Winchester Disk Parameters Display

4 )
SPU Winchester Disk Parameters:
Number of heads ----=-=-- (6) ->
Number of cylinders ----- (320) ~->
Start of write precomp -- (128) ->
Step rate --------------- (2) ->
Sector data size -------- (512) ->
Sectors per track/head -- (18) ->
Logical drive number ---- (0) ->
Sector interleave ------- (3) ->

Are all inputs correct? - [yn] -> y

N J

The optimum parameters (refer to Table spu2000-1) have been initialized in the program and
are recommended as the defaults to the questions. {Although it is possible to change these
parameters, it is not recommended.)

If a tape is used, the optimum parameters display, but cannot be changed.
The next prompt displays:
Format/test, Debug, or Abort operation [F.D,A]?
The abort operation option returns the user to the main prompt level; whereas, the format/test
option moves the user to the subtest enable prompts, which are illustrated in Figure spu2000-2.

(At this time, the debug option is nonfunctional and returns the user to the menu.)

Table spu2000-1, Service Processor Disk/Tape Format Defaults

Number of heads 6 6 1
Number of cylinders 251 320 306
Start of write precomp | N/A 128 0
Step rate N/A 2 0
Sector data size 1024 512 512
Sectors per track/head 17 18 64
Logical drive number 0 0 0
Sector interleave 1 3 16

II.spu2000-4 Third Edition



CONVEX Processor Diagnostics Manual Service Processor Peripheral Test

Subtest Enable
Each subtest can be enabled separately. The tests selected can be looped on, and the maximum
number of errors allowed can be modified. The test prompts display one at a time as shown in

Figure spu2000-2.

Figure spu2000-5, Service Processor Peripheral Test Prompts

- p
Run maintenance track test? -- [yn] (n) ->
Run format test? —------------- (yn] (n) ->
Run write test? -—-----—---—---- [yn] (n) ->
Run read test? --—--—-—--===--~- [yn] (n) ->
Run bad block fix? ------=~~=~ {yn] (n) ->
Run random read test? --—--—--- [yn] (n) ->
Run seek test? ---=----—-—----- [ynl (n) ->
LOOP ON TESTS? ~---=-—-==-=--—-=~ [yn] (m) ->
MAX NUMBER OF ERRORS? ------—-=—---- (€D ->

Are all inputs correct? - [yn] ->
\ J

Run these tests only in the order shown. A write test must be selected before a read test can be
attempted because the read test performs a ‘data compare’ using the pattern the write test gen-
erates.

Service Processor Hardware Utility

The Service Processor hardware utility functions the same as sp2util (vefer to the CONVEX Diag-
nostic Utilities Manual (C200 Sertes)) but with reduced capability due to its standalone operation.

This utility is menu driven and is not to be used by any-
one except qualified CONVEX employees.

Class Descriptions

Because this test 1s all one class, no class selections are provided.
Subtest Descriptions

The following paragraphs describe the spu2000 subtests in execution order, according to the peri-
pheral test prompts as illustrated in Figure spu2000-5.

Third Edition IL.spu2000-5



Service Processor Peripheral Test CONVEX Processor Diagnostics Manual

Maintenance Track Subtest

This subtest applies to IOmega disks only. It displays the data stored on the maintenance track
and allows changes in some areas. The data that displays consists of five parts, as follows (Fig-
ure spu2000-3 shows an example of the maintenance track subtest display):

Bad track log

Auto stop of spindle

Write verify flag

ECC checking flag

Interleave value

I1.spu2000-8

Indicates all tracks flagged as bad, along with the number of the alter-
nate track being used.

Specifies the amount of idle time before stopping the spindle. The time
displayed is the time the drive remains spinning while not in use. The
purpose of stopping the spindle is to prevent excessive wear of the media
under the read/write head.

Provides for automatic read of any written sector and performance of a
CRC check when the flag is y. Setting ol the flag causes a slowdown of
the I/O since each time a track is written, a second revolution of the disk
is required to verify the written blocks. This technique, however, pro-
vides the advantage of detecting a write error at write time, which allows
a retry of the write operation.

Provides for automatic calculation of an ECC for the entire track when-
ever one or more scctors on a track are written—if the flag is y. Each
time data 1s written to a track, the entire track must be read to recom-
pute the ECC, and then the ECC block must be written. This can
require as many as three revolutions of the disk. Having the flag set at y
provides the capability to correct unrecoverable read errors. The ECC
can recover an entire 256-byte block which has become unreadable.

Indicates the number to be added to the last sector number. This
number indicates the next consecutive sector to be used for a read or
write operation. Interleaving sectors allow processing time between reads
or writes. If set properly, the next desired sector should be coming under
the read/write heads very shortly after processing of the last sector is
completed.
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Figure spu2000-6, Maintenance Track Data Display

Running Maintenance track subtest

MAINTENANCE TRACK DATA

Bad Track Log:
bad replacement
track track

No bad tracks have been flagged

Other Data:
Idle time before auto stop of spindle (minutes) ----- > 5
Write verify ---—-----------moomm e > y
Check ECC -=--------—--mommmm oo > y
Interleave ——————----—--—-----oo oo > 8
Change maintenance track data [yn] (n)? n
- v

Any of the maintenance data except the bad track data can be changed. [f the ECC flag 15
changed to y or the interleave value is changed, a format subtest automatically runs (whether
specified or not). This is necessary to make the disk usable. If KCC is already set to y, the for-
mat subtest does not execute (unless enabled). The following figure shows an example of the
input screen for the Maintenance Track Subtest.

Figure spu2000-7, Changing Maintenance Track Data

- B
Change maintenance track data [yn] (n)? y
Idle time before auto stop of spindle (minutes)

{s/7.5/10/.../30/d (for disabled)] (5) ->
Write verify

{y/n] ) ->
Check ECC (Disk will be reformatted if change to ‘y’)

[y/n] (n) ->
Interleave (Disk will be reformatted if change)

(1/2/4/8/16/32] (8) 16

WARNING - THE DISK WILL BE REFORMATTED!
Are all inputs correct [yn]? y
maintenance track change underway

Maintenance track subtest ------- > passed 0:00:25
Running Format subtest --—------=--==-—-—--- > passed 0:01:30
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Format Subtest

This test formats Winchester, IOmega, or cartridge tape media. The test uses the format param-
eters selected or the defaults from the Maintenance Track Subtest, with one exception. If an
IOmega is being formatted and the interleave value was changed in the previous Maintenance
Track Subtest, then that interleave value is used during formatting.

When an IOmega is being formatted and either a NO TRACK 0 or NO INDEX SIGNAL error
occurs, the message:

Reinsert disk cartridge. Press ‘return’ when ready

displays. Reinserting the disk and pressing forces the IOmega controller to reread the
maintenance tracks in hopes that another attempt will succeed. If one of these two errors still
occurs on the second read, the following message displays:

Error-maintenance tracks on IOmega cartridge may be bad
Rebuilding these tracks results in loss of the current bad track history.
Rebuild maintenance tracks [yn] (n)

Rebuilding the maintenance tracks may allow the disk to be usable again.

Write Subtest

The write test repeats a fixed pattern, Oze5a55a5¢e, the number of times necessary to fill a block.
This is written to every block which the drive parameters indicate exist. For tnstance, if only 100
tracks are specified on a 306 track IOmega, then only the first 100 tracks are written.

Read Subtest

This test reads each block which the drive parameters indicate exist and compares each block
with the fixed pattern, Ore5a55a5¢. The test keeps all blocks that generate errors in an internal
table. These blocks are marked as bad during the Bad Block Iix Subtest so they will no longer
be used.

Bad Block Fix Subtest

When this test begins, the user is prompted to enter manually the number of each bad block (if
any) that was not previously flagged by the Read Subtest as being bad. Then the test sorts the
blocks into ascending order and writes them to the disk/tape. After the blocks are logged on the
disk/tape, they are no longer available for data storage. Instead, alternate blocks are used.

Random Read Subtest

This test performs 100 reads to randomly calculated block numbers. Before the test begins, the
test determines the maximum number of blocks on the disk. Block numbers are calculated in the
range zero to the maximum minus one.
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Seek Subtest

This seek test performs an accordion seek in reverse. A seek is made from min to maz track, then
to min+1, maz-1, min+2, maz-2, etc. The accordion seek ends with a one-track seek. Each time

the head comes to rest on a track, the test reads the middle block of the track to verify that the
seek was successful.

Other Subtest Options

The final two options, as shown in Figure spu2000-2, allow the user to specify looping on tests
and/or to specify the maximum number of errors that can occur before testing is aborted. Please

note that if looping is chosen, the tests loop indefinitely, unless one of the following conditions
occur:

1. A is pressed, which returns immediately to the main menu. Since this action may
leave the drive in an unknown state, the alternative described in condition 2 should be
used.

184

Press either B or C, which terminates the test in a controlled manner. Thus, a few
seconds may pass before this termination actually occurs. If a format was in process,
the subtest must complete before termination occurs.

3. The test reaches the maximum number of errors which causes test termination.

Execution Time

The following times are maximum under nominal conditions:

Table spu2000-2, Test Execution Time

 Number of Minutes

- | Tape Disk IOmega
Main. Track N/A | N/A 1.0
Format 10.0 1.5 1.5
Write 10.0 9.5 17.0
Read 20.0 11.0 10.0
Bad Block Fix 0.5 1.5 1.5
Random Read | N/A 0.5 0.2
Seek N/A 1.5 0.8
Total 40.5 25.5 32.0

Error Messages

The spu2000 diagnostic reports 1/O errors in a standard format. However, if additional data is
available at the time of the error, that data is also reported. The basic format for the errors fol-
lows:
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Spu2000: <error desc> on <device> drive <dev.#> during command <command>.
Operation: <operation type> [optional data displays here and on next line]

where:

< error desc> Describes the type of error that occurred, such as, NO INDEX SIGNAL,
DRIVE NOT READY, SEEK ERROR.

<device> Is one of the following: Adaptec, IOmega, or Tape.

<dev.# > " Specifies the device number. Each device begins at 0 with additional
drives of the same type being numbered 1, 2, ....

< command > Identifies the I/O command to the drive which resulted in the error; for

example, READ SECTOR, WRITE SECTOR, REZERO UNIT, SEEK.

<operation type>  Provides the name of the subtest, such as, Format, Read, Bad Block Fix,
Disk Restore, Seek.

[optional data] reports the block being accessed if using a disk (Adaptec or IOmega) and

a read, write, or verify is underway.

The stream, segment, and sector is printed if using a tape and the error is detected by the con-
troller or a data compare error was detected by the Service Processor.

A third line is printed, which contains the position of the error within the block (or sector on
tape), the expected data, and the actual invalid data when using either a tape or disk and a data
compare error occurs.

Examples of error messages that can occur are:

Spu2000: NO INDEX SIGNAL on IOmega drive O during command REZERO UNIT.
Operation: Format

spu2000: ID CRC ERROR on tape drive O during command READ SECTOR.
Operation: Read Stream: 3 Segment: 142 Sector: 14

spu2000: DATA COMPARE ERROR on Adaptec drive 1 during command READ SECTOR.
Operation: Read Block: 4523 '

Bytes into block: 24 Expected: OXESAS5ASE Actual: 0x00000000

spu2000: ID CRC ERROR &

RECORD NOT FOUND on tape drive O during command WRITE SECTOR.
Operation: Write Stream: 1 Segment: 200 Sector:. 5

Notice that the last error message reports more than one error. The tape controller sets a series
of bits to indicate which errors have occurred. The error message for each error prints.

Error Descriptions

This section provides an alphabetical list of errors reported by spu2000, with a brief description
of the error.
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BAD ARGUMENT
Peripheral: Winchester

The Adaptec Winchester drive detected a bad value in one of the fields of a command
block.

BAD SEEK

Peripheral: Winchester, IOmega

The disk drive was unable to find the requested track.
COMMAND TIMEOUT

Peripheral: Tape

The tape drive has taken an excessively long time performing a head load, seck, or head
positioning.

DATA ADDR MARK NOT FOUND
Peripheral: Winchester, IOmega

Each time a sector is written, a fixed pattern is written just before the sector; this is
called the data address mark. If this pattern is not detected when an attempt is made
to read the sector back, the drive has no idea where the data begins. Thus, the drive
reports a data address mark not found.

DATA COMPARE ERROR
Peripheral: Winchester, [Omega, Tape

Data just read does not match with an expected data pattern. The data i error is
printed.

DATA CRC ERROR
Peripheral: Winchester, [Omega, Tape
At write time, the Cyclic Redundancy Check (CRC) algorithm combines all the bytes in
a sector and generates a 2-byte field which is written after the data. Upon read back,
the bytes being read are again combined, using the same algorithm, and the result 1s

compared with the 2 bytes at the end of the data. If the bytes do not match, this error
occurs.
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DATA XFER NOT COMPLETE
Peripheral: I0mega

The sector buffer in the drive either was not completely written to the disk or was not
completely transferred to the Service Processor when reading from the disk.

DMA TIMEOUT
Peripheral: 10mega

Transfer of data to or from the IOmega’s internal memory by the IOmega’s direct
memory access controller failed.

DRIVE ALREADY BUSY
Peripheral: Tape

The Service Processor is about to perform an I/O operation to the tape but finds that
the tape controller is busy doing an unrequested operation.

DRIVE NOT READY

Peripheral: Winchester, IOmega, Tape

The peripheral is not ready to perform any 1/O operations. This error generally occurs with the
cartridge tape, although it can occur from any of the peripherals. Once a tape has been inserted,
it takes a maximum of 3 minutes for the tape to reposition itself. The error message displays if a

test was started on the tape several seconds before the tape was inserted, and the tape did not go
ready before the timeout.

ECC ERROR DURING VERIFY

Peripheral: Winchester

The drive is unable to correct an error using the Error Correction Code.
FIFO WOULD NOT EMPTY

Peripheral: Tape

The First In-First Out (FIFO) data buffer on the tape controller was not empty at the comple-
tion of an 1/O operation.
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ID ADDR MARK NOT FOUND
Peripheral: Winchester, IOmega
The drive writes a fixed pattern at the beginning of each ID (header) called the ID address mark.
Each time the controller reads or writes a sector, it checks this address mark for validity first.

Since the controller automatically performs retries, multiple bad reads of an ID address mark
have already occurred before this error is reported.

ID CRC ERROR
Peripheral: Winchester, Tape

The checksum calculated during the read of an ID does not match the Cyclic Redundancy Check
sum that follows the ID. This error only prints when all multiple retries to read the ID fail.

ILLEGAL BLOCK ADDRESS

Peripheral: Winchester, IOmega

The drive was sent a block (sector) address outside the valid range for the peripheral.
ILLEGAL INTERLEAVE

Peripheral: Winchester, IOmega

An interleave factor other than 1, 2, 4, 8, 16, or 32 was requested for the IOmega. TFor the Win-
chester, an interleave less than one or greater than 17 was requested.

INSUFFICIENT CAPACITY

Peripheral: 10mega

No room remains to store data; the [Omega is full.
INVALID BLOCK NUMBER

Peripheral: Tape

The controller detected an attempt to perform I/O to an invalid block on the cartridge tape.
Valid block numbers must be 0 to 25601.

INVALID COMMAND
Peripheral: Winchester, IOmega

The drive controller received an unrecognizable I/O command.
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N

INVALID LOGICAL UNIT NO.

Peripheral: Winchester

An attempt was made to access a Winchester drive which does not exist.
INVALID STREAM NUMBER

Peripheral: Tape

An attempt was made to write to a stream number other than 1 - 6.
LOST DATA

Peripheral: Tape

The host sent data too rapidly to the tape controller causing a loss of some of the data.
MEDIA NOT LOADED

Peripheral: IOmega

This error occurs when the cartridge is not loaded with the door securely closed and an 1/0O

attemipt 1s made to an IOmega cartridge.

—

NO INDEX SIGNAL

Peripheral: Winchester, IOmega

The media is not spinning at the correct speed, or it is not spinning.
NO SEEK COMPLETE

Peripheral: Winchester

The drive detects a bad seek.
NO TRACK 0

Peripheral: Winchester, IOmega

On the Winchester, this message indicates a seek to track zero failed. For the IOmega, it means

the maintenance track data (all 8 copies) is bad.
RECORD NOT FOUND

Peripheral: Winchester, IOmega, Tape

The ID field for the requested block could not be found. Generally, this means I/O errors are

preventing the ID from being read. N
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UNCORRECTABLE DATA ERROR
Peripheral: Winchester, IOmega

An error in the data field of a block was detected. Either the ECC correction was not enabled or
the error was too large for ECC correction to recreate the data.

UNFORMATTED OR BAD FORMAT

Peripheral: Winchester

The Winchester drive controller detected a flawed format and aborted the current I/O operation.
VOLUME OVERFLOW

Peripheral: Winchester

The disk 1s full; there is no room to store additional data.
WRITE FAULT

Peripheral: Winchester, [Omega

An internal drive error resulted in an inability to complete the requested write operation. This
error will occur if the automatic write verify is turned on and the verify fails.

WRITE PROTECTED
Peripheral: IOmega, Tape

An attempt was made to write to an IOmega or tape cartridge that is write protected.
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spu4000

Service Processor Interface Test

Overview

The Service Processor (SP) Interface Test (spu4000) verifies the interface between the Service
Processor and various Field Replaceable Units (FRUs).

N

-

The term ‘“‘Service Processor” and “SP” are used
generically to represent either SP2 or SP4 depending on
the system configuration under test. The term “CPU
Utility Board(s)” is used to represent either a CPX or a
CUE / CUO combination depending on the system under
test. Also, “PBUS Interface Board(s)” is used to
represent either a PIA, a P12 installed in the PIY slot, or
two PI2s installed in the PIX and PIY slots, depending
on the system configuration under test.

~

/

This test is designed to verily the hardware in a hierarchical fashion.
contained on the Service Processor is checked to ensure it is working correctly, then initial testing
of the interfaces between the Service Processor and other parts of the system occurs. This is
followed by more extensive testing of the Service Processor to system interfaces.

First, control logic

/

The following figure represents the minimum
configuration for running this test. Additional Field
Replaceable Units (FRUs) installed in the system may be
tested, depending on the response(s} made in the
configuration menu. In general, each subtest requires
only the Service Processor, the I'RU which generates
clocks, and possibly an FRU to be tested. There are
exceptions to this, and the “PROBABLE FAULT
LOCATION” column of each subtest table lists the
minimum FRUs required to run each subtest.

W
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Figure spu4000-1, Functional Areas Tested by spu4000
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Prerequisites and Required Equipment

This test may be executed on any C200 Series machine. It should be run only after the EPROM
Based Self-Test (spul000) has passed.

For two CPU backplanes, the SCM, PIA, and Service Processor are required for all subtests.
Also, each subtest that tests communication between a FRU and the Service Processor requires
that FRU to be installed. In addition, subtest 1200 requires at least one MCM be installed in any
memory slot, subtests 6103-6134 require a CPX, subtest 7200 requires both Memory Odd 0 (MOO)
and Memory Even 0 (MEO), and subtest 8010 requires a CPX.

For four CPU backplanes, the ESM, CUQO, and Service Processor are required for all subtests.
Also, each subtest that tests communication between an FRU and the Service Processor requires
that FRU to be installed. In addition, subtest 1200 requires at least one MCM be installed in any
memory slot, subtests 6103-6134 require both CUE and CUOQ, subtest 7200 requires both Memory
0Odd 0 (MOO0) and Memory Even 0 (MEO), and subtest 8010 requires a both CUE and CUO.

Many spu4000 subtests check one of several interfaces between the Service Processor and another
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FRU, and require the FRU to be installed to run the subtest. To provide for a wide variety of
testable configurations, a method of specifying FRUs to be tested has been provided. Only
subtests for FRUs specified wiil be attempted, subtests which require FRUs not contained in this

test configuration will not be executed. The ‘“‘Configuration Menu” section explains the method
of FRU specification.

Test Invocation

To invoke the spuj000 test, use the procedure shown in the following figure. All responses in
boldface are entered by the user. The prompts and responses would appear sequentially on the
screen, one line at a time. All the prompts and responses are shown in one figure for convenience.

After this test 1s executed, the nitall utility must be
executed before invoking any other tests.

Figure spu4000-2, Test Invocation Sequence

4 (spu)> «cd /mnt/test
(spu)> sysreset
(spu)> dsheli
CONVEX DIAGNOSTIC SHELL
test spud000 [-c [class numeral(s)]] [-s [subtest numeral(s)]] [+ > ﬁlename]
.

After entering dshell, specific dshell parameters may be
changed. Refer to the “Dshell and Iscan Overview”
chapter of this manual for more information.

Entering only test spu4000 executes all applicable spuf000 subtests sequentially. Dxecute a
specific class(es) of subtest(s) or one or more individual subtests by using the -c or -s options,
respectively. Detailed information for using these options can be found in the “Dshell and Iscan
Overview” chapter of this manual. The [+ > filenamel option allows the test results to be
appended to filename.
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Configuration Menu

After spu4000 is invoked, it prints a test heading, which consists of the test name and date, fol-
lowed by the list of FRUs it believes are installed in the system. This list is called the current
configuralion, and contains only entries from the “SINGLE SLOT TERM’ columns of Table
spu4000-1, CPU FRU Configuration Terms and Table spu4000-2, Memory and 1/O FRU
Configuration Terms. The list is determined by examining information generated by the scniink
utility. Thus this list of FRUs should match the one in the file /mnt/user/scn/cop.out, which is
generated using the utility cop.

The current configuration may be edited to add or remove FRUs. Before performing any tests,
the current configuration should be examined, and modified if necessary, since subtests which
require hardware not in the specified configuration will not be attempted. After any
modifications have been made to the current configuration, the list of FRUs to be tested is
displayed. This list is called the test configurattion. Only FRUs contained in the test
configuration will be tested.

The “MULTIPLE SLOT TERM?” columns of Table spu4000-1, CPU FFRU Configuration Terms,
and Table spu4000-2, Memory and I/O FRU Configuration Terms, are terms which represent
multiple FRUs, or slots. These terms may be entered for convenience and spu4000 will recognize
them as input; however, spuf000 uses only single-slot terms to list the FRUs in a configuration.
All responses in boldface are entered by the user. The prompts and responses would appear
sequentially on the screen, one line at a time. All the prompts and responses are shown in one
figure for convenience.
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Figure spu4000-3, Sample Configuration Menu

Test °'spu4d000.t’ Tue Sep 165 00:00:00 1964

The current configuration includes the following slots:
vdb vcb deb fub ipb asb sp2 cpx mo0 me0 pia ccul ccul

[command [boardsl] ... (end)
> remove all

The current configuration includes the following slots:

[command [boards]] ... (end)
> add mcm pia cpx sp2

The current configuration includes the following slots:
sp2 cpx mo0 me0 moi mel mo2 me2 mo3 me3d3 pia

[command [boards]] ... (end)
> remove mcml mcm2 mcem3e

The current configuration includes the following slots:
sp2 cpx mo0 me0 mo3 pia

[command [boards]] ... (end)
> add ccu0 add ccul remove mcm3o end

The test configuration includes the following slots:
sp2 cpx mo0 me0 pia ccul0 ccul

Subtest 1000 0:00:00 passed
Subtest 1100 0:00:00 passed

. : /

As Figure spud000-3, Sample Configuration shows, menu commands may be
entered to alter the configuration only immediately following this prompt:

[command [boards]]... (end) :

> .
If no attempt is made to change the configuration at this prompt, testing occurs. Otherwise the
configuration is modified as requested, and the prompt re-issued, allowing the user to further alter
the configuration.

Three commands are available to change the configuration: add, remove, and end. These com-
mands may be used individually or in combination on an input line, with commands processed
left to right. In addition, each command may be abbreviated by entering only the first letter.

1. The add command adds FRUs to the current configuration. The aedd command is illus-
trated in the previous figure where the mem, pia, cpx, and sp2 terms arc added to a
configuration where no FRUs are specified. Adding these FRUs, as shown, returns a
configuration which contains all eight MCMSs as well as the pia, cpx and sp2. The add
command may be followed by any number, including zero, of the terms contained in
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Table spu4000-1, CPU FRU Configuration Terms and Table spu4000-2, Memory and
I/O FRU Configuration Terms.

2. The remove command removes FRUs from the current configuration. The remove com-
mand is illustrated in the previous figure where the mem1, mem2, and mem3e terms are
removed from the configuration. Removing these terms, as shown, returns a
configuration which no longer contains the mol, mel, mo2, me2, and me3 FRUs. The
remove command may be followed by any number, including zero, of the terms con-
tained in Table spu4000-1, CPU FRU Configuration Terms and Table spu4000-2,
Memory and 1/O FRU Configuration Terms.

3. The end command indicates testing should begin, and that no other input should be
processed or requested. The end command is used in the previous figure at the end of a
line which contains add ccu0, add ccul, remove mem3o, end. This end command can
be used on a blank line, or at the end of an input line containing one or more add or
remove commands. The end command may also be indicated by pressing RETURN) on a
blank line. When the end command is entered, the machine will print the test
configuration, and begin subtest execution.

Default Sequence

The following figure is a sample spuf000 test invocation sequence, including test invocation and

the default selection of all parameters. All responses in boldface are cntered by the user. The -
prompts and responses would appear sequentially on the screen, one line at a time. All the

prompts and responses are shown in one figure for convenience.
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Figure spu4000-4, Sample Invocation and Default Sequence

4 (sp2)> cd /mntitest N

(sp2)> sysreset

(sp2)> dshelt

CONVEX DIAGNOSTIC SHELL
I test spud000

Test 'spu4000.t’ Tue Sep 15 00:00:00 1964

The current configuration includes the following slots:
vdb veb deb fud ipb asb sp2 cpx mo0 me0 pia ccu0 ccut

[command [boards]] ... (end)

> RETURN)

The test configuration includes the following slots:
vdb vecb decb fub ipb asb sp2 cpx mo0 me0 pia ccu0 ccul

Subtest 1000 0:00:00 passed
Subtest 1100 0:00:00 passed

To test the default set of FRUs, simply press return at the first prompt, as indicated by the car-
riage return, ®ETURN) in the previous figure. This will result in spuf000 attempting those subtests
which apply to the FRUs in the test configuration.

The following tables indicate the possible terms which may be used to add or remove FRUs from
the test configuration. Multiple-slot terms are for use only by the user, and are terms which can
stand for multiple FRUs. Single-slot terms are terms which the spu4000 test may print on a
configuration line. To avoid ambiguity, each single-slot term can represent only one FRU. Either
multiple-slot or single-slot terms may be entered by the user. Note that the terms listed below
cannot apply all to any given systemn. Those terms which do not apply will be ignored.
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Table spu4000-1, CPU FRU Configuration Terms

all All FRUs
cpu All CPU FRUs asa AS, CPU A
cpua All CPU A FRUs dca DC, CPU A
cpub All CPU B FRUs fua FU, CPU A
cpuc All CPU C FRUs | ipa IP, CPU A
cpud All CPU D FRUs vca VC, CPU A
as All AS FRUs vda VD, CPU A
de All DC FRUs asb AS,CPUB
fu All FU FRUs dcb DC, CPU B
ip All IP FRUs fub FU, CPU B
ve All VC FRUs ipb IP, CPUB
vd All VD FRUs veb VC, CPUB
vdb VD, CPUB
asc AS, CPU C
dee DC, CPU C
fuc FU, CPU C
ipc IP, CPU C
vee VC, CPU C
vde VD, CPU C
asd’ AS, CPUD
ded DC, CPU D
fud FU, CPU D
ipd IP, CPUD
ved VC, CPUD
vdd VD, CPU D
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Table spu4000-2, Memory and I/O FRU Configuration Terms

SIN
All Memory FRUs Memory 0 Odd
mcme All Memory Even FRUs me0 Memory 0 Even
memo All Memory Odd FRUs mol Memory 1 Odd
mem0 Both Memory 0 FRUs mel Memory 1 Even
mcml Both Memory 1 FRUs mo?2 Memory 2 Odd
mcm2 Both Memory 2 FRUs me2 Memory 2 Even
mecm3 Both Memory 3 FRUs mo3d Memory 3 Odd
me3 Memory 3 Even
io All PI, CU, and CCU FRUs || cpx CPX
cu All CPU Utility FRU(s) cue CUE
pi All PBUS Interface FRU(s) || cuo Cuo
ccu All CCU FRUs pia PIA
ccuy All PBUS Y CCU FRUs piy PIY
ceux All PBUS X CCU FRUs pix PIX
ccud CCU O, PBUS Y
ccul CCU 1, PBUS Y
ccu2 CCU 2, PBUS Y
ccul CCU 3, PBUS Y
ccud CCU 4, PBUS X
ccud CCU 5, PBUS X
ccub CCU 6, PBUS X
ceu? CCU 7, PBUS X
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Class Descriptions

The Service Processor Interface Test is divided into nine classes. The following table identifies
each of these classes, as well as their object module and source file. A description of the hardware
tested by each class is given in the “TEST PERFORMED” column. The time shown in the
“MAX TIME” column is the maximum amount of time this subtest (or class of subtests) should
take to execute at nominal margin. Depending on system type and configuration, the actual time
required may be significantly less. Margining the clocks will also affect execution time.

Table spu4000-3, Service Processor Interface Test Classes

1 SP Registers Verifies most of the Service | spuf000.t clireb.c ser_num.c 0:05
Processor registers run_arm.c
ric_count.c
2 DBUS Interface Integrity | Verifies the scan ring inter- | spud000.L spu_dbus_if.c 2:45
face, SP scan machine dbus.c
3 Board ID Test Checks ability to read each | spuf000.t id_inleg.c 1:35
board’s COP
4 DBUS Integrity Pattern tests scan rings on | spud000.t dbus.c 2:52
boards
5 Hard-Error Test Forces generation, and checks | spud000.¢ err_chk.c 1:54
reporting of hard errors
6 Soft-Error Test, Forces generation, and checks | spuf000.¢ err_chk.c 0:54
reporting of soft errors
7 EBUS Interface Checks SP interface with | spud000.¢ ebus_ram.c 1:54
EBUS ebus_popram.c
ebus_ctrl.c

ebus_poperr.c
ebus_trans.c

8 Interrupt Bus Integrity Tests System Interrupt Bus | spud000.¢ sibtest.c 0:22
operation
9 Margin Test Tests ability to margin power | spug000.¢ margin.c 0:30

supplies and clocks’

Subtest Descriptions

The following sections describe the subtests for each class, and explain the hardware function
tested.

Each class section starts with a description of that class of subtests. Following this is a table
which contains a line for each subtest in the class. After the “SUBTEST” and “TEST PER-
FORMED?” columns of each table, a “PROBABLE FAULT LOCATION” column lists one or
more Field Replaceable Units (FRUs) required to execute the subtest (in addition to the FRU
which generates system clocks). The failure of any of the listed FRUs could cause a subtest to
fail, however, it is possible, that the problem that causes a subtest to fail may not be located on
any of the FRUs indicated in the “PROBABLE FAULT LOCATION” column. The next two
columns of each table contain each subtest’s object module and its source file. The “MAX
TIME” column indicates the maximum amount of time the subtest should take to execute at
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nominal margin. Depending on system type and configuration, the actual time required may be
significantly less.

It is important to note that all subtests do not apply to all systems, and that only those subtests
that apply to FRUs in the test configuration will be attempted.
Class 1 Subtests, Service Processor Registers

Class 1 subtests test some of the Service Processor’s registers, the system serial number, the run-
arm circuitry, and the Service Processor’s real time clock.

Table spu4000 -4, Class 1 Subtests

spud000.1
spuf000.¢
spud000.t
spud000.t

SP Control Reglster P'mern Test
System Serial Number Validity
SP Run Arm Circuitry

SP Real Time Clock

ser_num.c

MCM

run_arm.c

SP,

ritc_count.c

Subtest 1000, Service Processor Control Register Pattern Test

The

Subtest 1000 writes various patterns to each of the registers indicated in the following table.
pattern written to a register could be one of the following:

o Alternating ones and zeros (10101010)

e Alternating zeros and ones (01010101)

For each pattern and register, the register is written with the pattern.
and then the data is checked against the pattern to ensure the register is functioning correctly.

The following table lists the registers tested by Subtest 1000 and their acronyms:

Next, the register is read,

Third Edition
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Table spu4000-5, Registers Tested by Subtest 1000

CPR Control Panel Register
DCON Diagnostic Connect Register
DCR Diagnostic Control Register
10 I/O Run Register

MEM Memory Run Register

MEM_LOG Memory Log Run Register
MISC_LOG I/0 Log Run Register

ODENA Output Data Enable Register

PBUS_X PBUS X CCU Run Register (4 CPU backplane only)
PBUS_Y PBUS Y CCU Run Register

PCR Physical Configuration Register

PROC_A CPU A Run Register

PROC_B CPU B Run Register

PROC_C CPU C Run Register (4 CPU backplane only)
PROC_D CPU D Run Register (4 CPU backplane only)
RHR Run Halt Register

SRR System Resct Register

TRR Test Result Register

Subtest 1100, System Serial Number Validity

Subtest 1100 tests the system serial number and ensures that the machine class is within an
allowable range and the serial number is not all zeros or all ones.

Subtest 1200, Service Processor Run-Arm Circuitry

Subtest 1200 tests the Service Processor run-arm circuitry. This subtest requires that at least one
MOCM be installed in the system. The current state of the Service Processor is saved before test-
ing starts, and restored after the test completes.

The following checks are made on the bits in the Diagnostic Control Register, in this order:

Busy bit clear before hitting go

Run_arm bit clear before hitting go

Ecr_not_zero bit set before hitting go

Run_arm bit sets within a reasonable period of time
Busy bit set alter run_arm bit set

Ecr_not_zero bit set alter run_arm bit set

Busy bit clears within a reasonable period of time
Run_arm bit set when busy cleared

Ecr_not_zero bit cleared when busy cleared
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Subtest 1300, Service Processor Real Time Clock

Subtest 1300 checks the real time clock over a fraction of a second to ensure it is operational.

Class 2 Subtests, DBUS Interface

Class 2 subtests verify the ability of the Service Processor to interface with various FRUs through
the Diagnostics Bus (DBUS), which is used to access scan rings.

Table spu4000-6, Class 2 Service Processor and CPU FRU Subtests

PROBABLE | gy
_raur | OB

| LOCATION

spud000.t spu_dbus_if.c
2100 ASA Scan Interface ASA, SP spuf000.¢ dbus.c 0:03
2101 IPA Scan Interface IPA, SP spud 000.¢ dbus.c 0:03
2102 FUA Scan Interface FUA, SP spud000.1 dbus.c 0:03
2103 DCA Scan Interface DCA, SP spud 000).1 dbus.c 0:03
2104 VCA Scan Interface VCA, SP spud 000). dbus.c 0:03
2105 VDA Scan Interface VDA, SP spud000.t dbus.c 0:03
2110 ASB Scan Interface ASB, SP spuf 000t dbus.c 0:03
2111 IPB Scan Interface IPB, SP spud 000t dbus.c 0:03
2112 FUB Scan Interface FUB, SP spuf 060t dbus.c 0:03
2113 DCB Scan Interface DCB, SP spud 000.¢ dbus.c 0:03
2114 VCB Scan Interface VCB, SP spud000.t dbus.c 0:03
2115 VDB Scan Interface VDB, SP spud000.1 dbus.c 0:03
2120 ASC Scan Interface ASC, SP spuf 000t dbus.c 0:03
2121 IPC Scan Interface IPC, SP spuf .t dbus.c 0:03
2122 FUC Scan Interface FUC, SP spud000.t dbus.c 0:03
2123 DCC Scan Interface DCC, SP spud 0001 dbus.c 0:03
2124 VCC Scan Interface vCC, SP spud 0001 dbus.c 0:03
2125 VDC Scan Interface VDC, SP spuf000.t dbus.c 0:03
2130 ASD Scan Interface ASD, SP spuf000.t dbus.c 0:03
2131 IPD Scan Interface IPD, SP spu4000.¢ dbus.c 0:03
2132 FUD Scan Interface FUD, SP spuf 0010t dbus.c 0:03
2133 DCD Scan Interface DCD, SP spuf000.¢ dbus.c 0:03
2134 VCD Scan Interface VCD, SP spuf000.t dbus.c 0:03
2135 VDD Scan Interface VDD, SP spuf000.1 dbus.c 0:03

Third Edition I1.spu4000-13



Service Processor Interface Test

CONVEX Processor Diagnostics Manual

Table spu4000-7, Class 2 Memory and I/O FRU Subtests

2200
2202
2205
2207
2210
2212
2215
2217
2220
2222
2225
2227
2230
2232
2235
2237

2310
2312
2320
2322
2330
2340
2342
2344
2350
2362
2354
2360
2362
2364

2400
2401
2402
2403
2404
2405
2406
2407

Memory 0 Even Scan Interface
Memory 0 Even Log Scan Interface
Memory 0 Odd Scan Interface
Memory 0 Odd Log Scan Interface
Memory 1 Even Scan Interface

Memory 1 Even Log Scan Interface
Memory 1 Odd Scan Interface
Memory 1 Odd Log Scan Interface
Memory 2 Even Scan Interface
Memory 2 Even Log Scan Interface
Memory 2 Odd Scan Interface
Memory 2 Odd Log Scan Interface
Memory 3 Even Scan Interface
Memory 3 Even Log Scan Interface
Memory 3 Odd Scan Interface
Memory 3 Odd Log Scan Interface

CPX Scan Interface

CPX Log Scan Interface
CUE Scan Interface

CUE Log Scan Interface
CUO Scan Interface

PIA Scan Interface

PIA Log Scan Interface

PIA Auxiliary Scan Interface
PIY Scan Interface

PIY Log Scan Interface

PIY Auxiliary Scan Interface
PIX Scan Interface

PIX Log Scan Interface

PIX Auxiliary Scan Interface

CCU 0 Scan Interface
CCU 1 Scan Interface
CCU 2 Scan Interface
CCU 3 Scan Interface
CCU 4 Scan Interface
CCU 5 Scan Interface
CCU 6 Scan Interface
CCU 7 Scan Interface

MEQ0, SP
MEQo, SP
MOo, SP
Moo, SP
ME1, SP
ME1, SP
MO1, SP
MO1, SP
ME2, SP
MEZ2, SP
MO2, SP
MO2, SP
ME3, SP
ME3, SP
MO3, SP
MO3, SP

CPX, SP
CPX, SP
CUE, SP
CUE, SP
cuo, SP
PIA, SP
PIA, SP
PIA, SP
PIY, SP
PIY, SP
PIY, SP
PIX, SP
PIX, SP
PIX, SP

CCuU o, SP
CCU 1, SP
CCuU 2, SP
CCU 3, SP
CCU 4, SP
CCU 5, SP
CCU 6, SP
CCU 7, SP

spu4000.t
spud000.¢
spud000.t
spu4000.¢
spuf000.¢
spud000.t
spu4000.¢
spuf000.¢
spu4000.t
spud 000.t
spuf000.t
spuf000.t
spud000.t
spud 000.t
spuf000.t
spud000.t

spuf000.¢
spuf000.¢
spuf000.t
spuf000.t
spud000.t
spu4000.t
spu4000.1
spud000.t
spu4000.¢
spud000.t
spu4000.t
spud000.t
spuf000.¢
spuf000.¢

spuf000.t
spud000.t
spud000.¢
spud000.t
spud000.¢
spuf000.t
spud000.¢
spud000.¢

dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c

dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c

dbus.c

dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c

0:03
0:03
0:03
0:03
0:03
0:03
0:03
0:03

Subtest 2000, Service Processor Scan Loopback

Subtest 2000 checks the Service Processor’s scan interface to the DBUS via loopback. When in
loopback mode, the data shifted out of one end of the Scan Data Register is shifted into the other
end of the register. A single set bit is rotated through the Scan Data Register in both directions.

I1.spu4000-14
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Each of the 16 bits in the Scan Data Register is individually tested, with the rotate count varied
from O to 16, for each scan output data enable (odena).

Subtests 2100-2407

Subtests 2100 to 2407 are the first subtests which actually send data to, and receive data from, a
FRU using scan.

These class 2 subtests test the scan ring interface between the system FRUs and the Service Pro-
cessor by scanning the Least Significant Bits (LSB) and the Most Significant Bits (MSB) of each
scan ring with a 0 and a 1, as possible.

The following tests are performed in the indicated order for class 2 subtests:

e Fully bidirectional scan ring
1. LSB, with a 0

2. LSB, with a 1
3. MSB, with a0
4. MSB, with a 1

e Partly bidirectional scan rings
1. LSB, with a 0

2. LSB, with a 1 )

e Fully unidirectional scan rings - neither the LSB nor the MSB is testable

Class 3 Subtests, Board ID

Each Class 3 Subtest tests the COP of a particular FRU. A COP is a non-volatile RAM which
contains information about a FRU, which may include the FRU type, revision level, and serial
number. These tests attempt to read the COP for each FRU in the configuration. If a COP read
is successful, the subtest then checks to see if the type of FRU is known and if it is allowed in the
backplane slot where 1t is found.
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3100
3101
3102
3103
3104
3105

3110
3111
3112
3113
3114
3115

3120
3121
3122
3123
3124
3125

3130
3131
3132
3133
3134
3135

Table spu4000-8, Class 3 CPU FRU Subtests

ASA COP
IPA COP

FUA COP
DCA COP
VCA COP
VDA COP

ASB cop
IPB COP

FUB COP
DCB COP
VCB COP
VDB COP

ASC COP
IPC COP
FUC COP
DCC CoP
VCC COP
VDC COP

ASD COP
IPD COP
FUD CoOP
DCD COP
VCD COP
VDD COP

ASA, SP
IPA, SP

FUA, SP
DCA, SP
VCA, SP
VDA, SP

ASB, SP
IPB, SP

FUB, SP
DCB, SP
VCB, 5P
VDB, SP

ASC, SP
IPC, SP
FUC, SP
DCC, SP
VCC, SP
VDC, SP

ASD, SP
IPD, SP
FUD, SP
DCD, SP
VCD, sP
VDD, SP

CONVEX Processor Diagnostics Manual

8pu4000.t
spud000.t
spu4000.t
spuf000.t
8pud000.t
spu4000.t

spu4000.¢
spud000.¢
spuf000.t
spud000.t
spud000.¢
spuf000.t

spuf000.¢
spu4000.t
spud000.1
spuf000.t
spud 000.t
spuf000.t

spuf000.t
spu4000.t
spud000.t
spufDOOJ
spuf000.¢
spud000.t

id_integ.c
id_integ.c
id_inleg.c
id_tnteg.c
id_inleg.c
id_integ.c

id_inleg.c
id_integ.c
id_integ.c
id_integ.c
id_inleg.c

id_integ.c

id_integ.c
id_integ.c
id_integ.c
id_inleg.c
id_inleg.c

id_integ.c

1d_inleg.c
id_integ.c
id_integ.c
id_integ.c
id_inleg.c

id_integ.c
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Table spu4000-9, Class 3 Memory and I/O FRU Subtests

3200 Memory 0 Even COP MEQO, SP spuf000.¢ id_inleg.c 0:04

3205 Memory 0 Odd COP MOo, SP spuf000.t id_integ.c 0:04
3210 Memory 1 Even COP ME], SP spuf000.t id_integ.c 0:04
3215 Memory 1 Odd COP MO1, SP spuf000.t id_integ.c 0:04
3220 Memory 2 Even COP ME2, SP spu4000.t id_integ.c 0:04
3225 Memory 2 Odd COP MO2, SP spud000.t id_inleg.c 0:04
3230 Memory 3 Even COP ME3, SP spu4000.¢ id_inleg.c 0:04
3235 Memory 3 Odd COP MO3, SpP spu4000.t id_integ.c 0:04
3300 SP COP SP spuf000.t id_integ.c 0:04
3310 CPX COP CPX, SP spuf000.t id_integ.c 0:04
3320 CUE COP CUE, SP spuf000.t id_integ.c 0:04
3330 CUE COP Cuo, SpP spu4000.t id_integ.c 0:04
3340 PIA COP PIA, SP spu4000.t id_integ.c 0:04
3350 PIY COP PlY, SP spuf000.t id_integ.c 0:04
3360 PIX COP PIX, SP spuf000.¢ id_inleg.c 0:04
3400 CCuU 0 COP CCcuo, SP spuf000.t id_integ.c 0:04
3401 CCU 1 CoP CCcu 1, SP spuf000.t id_integ.c 0:04
3402 CCU 2 COP CCU 2, SP spuf000.t id_integ.c 0:04
3403 CCU 3 CoP CCU 3, SP spuf000.t id_inleg.c 0:04
3404 CCU 4 COP CCU 4, SP spu4000.t id_integ.c 0:04
3405 CCU 5 COP CCU 5, SP spud000.t id_tnteg.c 0:04
3406 CCU 6 COP CCU 6, SP spud000.¢ 1d_integ.c 0:04
3407 CCU 7 COP CCu 7, SP spuf000.¢ id_integ.c 0:04

Class 4 Subtests, Scan Ring Integrity

Class 4 subtests test the scan rings on the system FRUs by scanning patterns through them in
both directions, as possible. Fach pattern consists of all bits either set or clear, except bit 0,
which is inverted compared to the rest. If the data read from a scan ring does not match the pat-
tern written to it, failure 1solation may be attempted.

The following list describes the isolation attempted for each of the three types of scan rings:
e Fully bidirectional - full isolation attempted for any failure

e Partly bidirectional - isolation attempted only when the initial failure is in the LEFT
direction

¢ Fully unidirectional - no isolation attempted (none possible)

If 1solation is possible, it is attempted by scanning a number of bits into the ring in the same
direction the failure was detected, then scanning the same number of bits out in the opposite
direction. The number of bits scanned starts at one, and is incremented until either the failing
bit is detected (the data read does not match the data written), or the shift count equals the
length of the bidirectional part of the scan ring.
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For any failure, an appropriate error message is printed, describing the failure and the results of

any isolation attempts.

The following list shows the order of testing:

CONVEX Processor Diagnostics Manual

1. Any bidirectional portion of the ring under test is scanned in the LEFT direction, with
all bits of the scan ring set, except bit zero

2. Any bidirectional portion of the ring under test is scanned in the LEFT direction, with
only bit zero set

3. The ring under test is scanned in the RIGHT direction, with all bits of the scan ring set,
except bit zero

4. The ring under test is scanned in the RIGHT direction, with only bit zero set

4100
4101
4102
4103
4104
4105
4106

4110
4111
4112
4113
4114
4115
4116

4120
4121
4122
4123
4124
4125
4126

4130
4131
4132
4133
4134
4135
4136

ASA Scan Ring Integrity

[PA Scan Ring Integrity

FUA Scan Ring Integrity

DCA Scan Ring Integrity

VCA Scan Ring Integrity

VDA Scan Ring Integrity

VDA CMOS Scan Ring Integrity

ASB Scan Ring Integrity

IPB Scan Ring Integrity

FUB Scan Ring Integrity

DCB Scan Ring Integrity

VCB Scan Ring Integrity

VDB Scan Ring Integrity

VDB CMOS Scan Ring Integrity

ASC Scan Ring Integrity

IPC Scan Ring Integrity

FUC Scan Ring Integrity

DCC Scan Ring Integrity

VCC Scan Ring Integrity

VDC Scan Ring Integrity

VDC CMOS Scan Ring Integrity

ASD Scan Ring Integrity
IPD Scan Ring Integrity
FUD Scan Ring Integrity
DCD Scan Ring Integrity
VCD Scan Ring Integrity
VDD Scan Ring Integrity
VDD CMOS Sean Ring Integrity

ASA, SP
IPA, SP

FUA, SP
DCA, SP
VCA, SP
VDA, SP
VDA, SP

ASB, SP
IPB, SP
FUB, SP
DCB, SP
VCB, SP
VDB, SP
VDB, SP

ASC, SP
IPC, SP
FUC, SP
DCC, SP
VGG, SP
VDG, SP
VDG, SP

ASD, SP
IPD, SP
FUD, SP
DCD, SP
VCD, SP
VDD, SP
VDD, SP

spuf000.¢
spuf000.t
spuf000.1
spuf000.
spuf000.t
spu4000.¢
spud000.t

spuf000.t
spuf000.t
spuf000.t
spu4000.t
spuf000.t
spuf000.t
spu4000.¢

spu4000.t
spuf000.t
spuf000.t
spu4000.1
spu4000.¢
spuf000.¢
spuf000.¢

spuf000.t
spuf000.t
spuf000.¢
spu4000.¢
spuf000.t
spuf000.t
spu4000.¢

Table spu4000-10, Class 4 CPU FRU Subtests

dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c

dbus.c

dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c

dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c

dbus.c

dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c
dbus.c

0:03
0:03
0:03
0:03
0:03
0:03
0:03

0:03
0:03
0:03
0:03
0:03
0:03
0:03

0:03
0:03
0:03
0:03
0:03
0:03
0:03

0:03
0:03
0:03
0:03
0:03
0:03
0:03
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Table spu4000-11, Class 4 Memory and I/O FRU Subtests

4200 Memory 0 Even Scan Ring Integrity MEDQ, SP 8pud000.t dbus.c 0:03
4202 Memory 0 Even Log Scan Ring Integrity MEQD, SP spud 000.¢ dbus.c 0:03
4205 Memory 0 Odd Scan Ring Integrity MOo, SP spud000.¢ dbus.c 0:03
4207 Memory 0 Odd Log Sean Ring Integrity MOQo, SP spuf000.¢ dbus.c 0:03
4210 Memory 1 Even Scan Ring Integrity ME], SP spud000.¢ dbus.c 0:03
4212 Memory 1 Even Log Scan Ring Integrity ME]1, SP spud000.t dbus.c 0:03
4215 Memory 1 Odd Scan Ring Integrity MO1, SP spuf000.¢ dbus.c 0:03
4217 Memory 1 Odd Log Scan Ring Integrity MO1, SP spuf000.t dbus.c 0:03
4220 Memory 2 Even Scan Ring Integrity ME2, SP spud000.¢ dbus.c 0:03
4222 Memory 2 Even Log Scan Ring Integrity ME2, SP spuf000.¢ dbus.c 0:03
4225 Memory 2 Odd Scan Ring Integrity MO2, SP spud 000.¢ dbus.c 0:03
4227 Memory 2 Odd Log Scan Ring Integrity MO2, SP spuf 000.¢ dbus.c 0:03
4230 Memory 3 Even Scan Ring Integrity ME3, SP spud000.¢ dbus.c 0:03
4232 Memory 3 Even Log Scan Ring Integrity ME3, SP spu4000.¢ dbus.c 0:03
4235 Memory 3 Odd Scan Ring Integrity MO3, SP spuf000.¢ dbus.c 0:03
4237 Memory 3 Odd Log Scan Ring Integrity MO3, SP spud 000.¢ dbus.c 0:03
4310 CPX Scan Ring Integrity CPX, SP spud000.¢ dbus.c 0:03
4312 CPX Log Scan Ring Integrity CPX, SP spud 000.¢ dbus.c 0:03
4320 CUE Scan Ring [ntegrity CUE, sP spuf000.t dbus.c 0:03
4322 CUE Log Scan Ring Integrity CUE, SpP spud000.¢ dbus.c 0:03
4330 CUO Scan Ring Integrity CuUO, spP spud000.¢ dbus.c 0:03
4340 PIA Scan Ring Integrity PlA, 5P spud000.¢ dbus.c 0:03
4342 PIA Log Scan Ring Integrity PIA, SP spu4000.¢ dbus.c 0:03
4344 PIA Auxiliary Scan Ring Integrity PIA, SP spu4d000.1 dbus.c 0:03
4350 PIY Scan Ring Integrity PIY, SP spud000.¢ dbus.c 0:03
4362 PIY Log Scan Ring Integrity PIY, SP spuf000.¢ dbus.c 0:03
4354 PIY Auxiliary Scan Ring Integrity PIY, SP spud000.¢ dbus.c 0:03
4360 PIX Scan Ring Integrity PIX, SP spuf000.1 dbus.c 0:03
4362 PIX Log Scan Ring Integrity PIX, SP spuf000.¢ dbus.c 0:03
436+ PIX Auxiliary Scan Ring Integrity PIX, SP spud000.t dbus.c 0:03
4400 CCU 0 Scan Ring Integrity ccu o, Sp spu4000.4 dbus.c 0:03
4401 CCU 1 Scan Ring Integrity CCU i, SP spud000.t dbus.c 0:03
4402 CCU 2 Scan Ring Integrity CcCu 2, Sp spud000.1 dbus.c 0:03
4403 CCU 3 Scan Ring Integrity CCU 3, SP spuf000.t dbus.c 0:03
4404 CCU 4 Scan Ring Integrity CCU 4, 5P spud000.¢ dbus.c 0:03
4405 CCU 5 Scan Ring Integrity CCU 5, SP spud 000.¢ dbus.c 0:03
1406 CCU 6 Scan Ring Integrity CCU 6, SP spud000.¢ dbus.c 0:03
4407 CCU 7 Scan Ring Integrity cCcu 7, sp spu4 000.¢ dbus.c 0:03

Class 5 Subtests, Hard Errors
Subtests 5100 to 5360, the hard error subtests, verify that each FRU in the system capable of

generating a hard error can cause the generation of a hard-error interrupt on the Service Proces-
sor, and that the Service Processor can correctly determine the functional unit sending the error.
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Scan operations are used to set and clear a hard error condition on the FRU under test.

Table spu4000-12, Class 5 Subtests

5100
5101
5103
5104
5105

5110
5111
5113
5114
5115

5120
5121
5123
5124
5125

5130
5131
5133
5134
5135

5200
5205
5210
5215
522

5225
5230
5235

5310
5320
5330
5340
5350
5360

ASA Hard Error
IPA Hard Error

DCA Hard Error
VCA Hard Error
VDA Hard Error

ASB Hard Error
IPB Hard Error

DCB Hard Error
VCB Hard Error
VDB Hard Error

ASC Hard Error
IPC Hard Error

DCC Hard Error
VCC Hard Error
VDC Hard Error

ASD Hard Error
IPD Hard Error

DCD Hard Error
VCD Hard Error
VDD Hard Error

Memory 0 Even Hard Error
Memory 0 Odd Hard Error
Memory | Even Hard Error
Memory | Odd Hard Error
Memory 2 Even Hard Error
Memory 2 Odd Hard Error
Memory 3 Even Hard Error
Memory 3 Odd Hard Error

CPX Hard Error
CUE Hard Error
CUO Hard Error
PIlA Hard Error
P1Y Hard Error
PIX Hard Error

ASA, SP
IPA, SP

DCA, SP
VCA, SP
VDA, SP

ASB, SP
IPB, SP
DCB, SP
VCB, SP
VDB, SP

ASC, SP
IPC, SP
DCC, SP
VCC, SP
VDC, SP

ASD, SP
IPD, SP
DCD, SP
VCD, SP
vDD, SP

MEQD, SP
MO0, SP
MEIL, SP
MO1, SP
ME2, SP
MO32, SP
ME3, SP
MO3, SP

CPYX, SP
CUE, SP
Cuo, SP
PIA, SP
PIY, SP
PIX, SP

8puf 000.t
spud 000.t
spuf000.¢
spuf000.t
8pu4000.t

spuf000.t
spud000.t
spu4f000.t
gpu4000.t
spu4000.¢

spu4000.¢
spuf000.¢
spud000.¢
spuf000.¢
spu4000.¢

spuf000.t
spuf000.t
spuf000.¢
spu4000.1
spu4000.¢

spuqf000.t
spud000.t
spuf000.t
spuf000.t
spu4000.¢
spuf000.t
spud000.
spuf000.t

spu4000.¢
spu4000.t
spuf000.t
spuf000.t
spud000.t
spuf000.¢

err_chk.c
err_chk.c
err_chk.c
err_chk.c
err_chk.c

err_chk.c
err_chk.c
err_chk.c
err_chk.c
err_chk.c

err_chk.c
err_chk.c
err_chk.c
err_chk.c

err_chk.c

err_chk.c
err_chk.c
err_chk.c
err_chk.c

err_chk.c

err_chk.c
err_chk.c
err_chk.c
err_chk.c
err_chk.c
err_chk.c
err_chk.c

err_chk.c

err_chk.c
err_chk.c
err_chk.c
err_chk.c
err_chk.c

err_chk.c

0:04
0:04
0:04
0:04
0:04

0:04
0:04
0:04
0:04
0:04

0:04
0:04
0:04
0:04
0:04

0:04
0:04
0:04
0:04
0:04

0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04

0:04
0:04
0:04
0:04
0:04
0:04

Class 6 Subtests, Soft Errors

The Class 6 subtests verify that each FRU in the system capable of pulling a soft error can cause
the generation of a soft error interrupt on the Service Processor, and that the Service Processor
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correctly determines the functional unit sending the error. These subtests use scan operations to
set and clear a soft error condition on the FRU or FRUs under test.

The CPX or CUE are possible sources of failure for certain subtests, since CPU soft errors go
through the CPU Utility Board(s).

Table spu4000-13, Class 6 Subtests

6103 DCA Soft Error DCA, CPX, SP spud000.t err_chk.c 0:04
6104 VCA Soft Error VCA, CPX or CUE, SP spuf000.¢ err_chk.c 0:04
6113 DCB Soft Error DCB, CPX, SP spuf000.¢ err_chk.c 0:04
6114 VCB Soft Error VCB, CPX or CUE, SP spuf000.1 err_chk.c 0:04
6124 VCC Soft Error VCC, CPX or CUE, SP spud000.t err_chk.c 0:04
6134 VCD Soft Error VCD, CPX or CUE, SP spud 000.¢ err_chk.c 0:04
6200 Memory 0 Even Solt Error MEo, SP spuf000.t err_chk.c 0:04
6205 Memory 0 Odd Soft Error MOQo, SP spud 000.t err_chk.c 0:04
6210 Memory 1 Even Soft Error ME1, SP spud 000t err_chk.c 0:04
6215 Memory 1 Odd Soft Error MO1, SP spud 000.t err_chk.c 0:04
6220 Memory 2 Even Soft Error ME2, SP spud 000.t err_chk.c 0:04
6225 Meimory 2 Odd Solt Error MO2, SpP spuf000.t err_chk.c 0:04
6230 Memory 3 Even Soft Error ME3, SP spud000.t err_chk.c 0:04
6235 Memory 3 Odd Soft Error MO3, SP spuf000.1 err_chk.c 0:04
6310 CPX Soft Error CPX, SP spud 000.1 err_chk.c 0:04
6320 CUE Soft Error CUE, SP spud000.t err_chk.c 0:04
6340 PI1A Soft Error PIA, SP spuf000.t err_chk.c 0:04
6350 P1Y Soft Error PlY, SP spuf000.t err_chk.c 0:04
6360 PIX Soft Error PIX, SP spud000.t err_chk.c 0:04

Class 7 Subtests, EBUS Interface

Class 7 subtests verify the Service Processor’s EBUS interface. These tests check the functional-
ity of the EBUS window map RAM, population map RAM, controller, address translation
hardware, and population map. Class 7 subtest numbers are grouped into three categories, deter-
mined by the second digit of the subtest number. The first group pattern tests RAM in the Ser-
vice Processor’s [/O space, the second checks the functionality of hardware on the Service Proces-
sor, and the third attempts EBUS transactions between the Service Processor and main memory.
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Table spu4000-14, Class 7 Subtests

EBUS Window RAM
EBUS Population Map RAM
EBUS Controller

EBUS Population Map Verification
EBUS Transfer Test

spuf000.¢
spu4000.¢
spud000.¢
spu4000.t
spud000.t

ebus_ram.c

ebus_popram.c
ebus_ctrl.c

ebus_poperr.c

SP, PIA or PIY, MEO, MO0 ebug_trans.c

Subtest 7000, EBUS Window RAM

Subtest 7000 pattern tests the EBUS window map RAM with alternating zeros and ones
(01010101) and alternating ones and zeros (10101010). If these pattern tests pass, an address
uniqueness test is executed. The EBUS window map RAM is also tested for parity by writing bad
parity to it and reading the result, which should generate a parity error. The EBUS window map
RAM is saved before the test starts, and restored after testing completes.

Subtest 7010, EBUS Population Map RAM

Subtest 7010 tests the EBUS population map RAM by completing the following steps:

1. A zero is written to all EBUS population map locations, and the entire EBUS popula-
tion map is read to ensure that every bit is set

2. For each location of the EBUS population map, the following occurs:
o The location is set to one

e Every EBUS population map location is read and checked to insure that each
bit contains the expected value

® The location is cleared to zero

3. A one is written to all EBUS population map locations, and the entire EBUS population
map is read to ensure that every bit is set

4. For each location of the EBUS population map, the following occurs:
® The location is set to zero

e Every EBUS population map location is read and checked to insure that each
bit contains the expected value

o The location is cleared to one

The EBUS population map RAM is saved before the test starts and restored after testing com-
pletes. :

Subtest 7100, EBUS Controller

Subtest 7100 tests the EBUS controller on the Service Processor. For each main memory window,
two types of checks are made.
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First, each EBUS window is configured to map into page zero of ring zero of main memory. The
EBUS population RAM is written to indicate all of main memory exists. The functionality of the
valid bit is then checked by attempting an invalid access.

Second, for each EBUS window, illegal combinations of the following bits are checked to ensure
they are flagged as invalid:

o lw_wr

e scrub

® tac

® msync

e [/O

® tas
It is important to note that this subtest does not test the functionality of these bits, but only the

invalidity of certain combinations. The EBUS window and population maps are saved before the
test starts, and restored after testing completes.

Subtest 7110, EBUS Population Map Verification

Subtest 7110 clears the EBUS population map to indicate that no main memory is avatlable. A
main memory read is then attempted to each of the 1024 4-megabyte blocks in main memory.
Each read attempt is checked to ensure that it generates an Service Processor bus error, and does
not attempt to actually read RAM memory. The EBUS window and population maps are saved
before the test starts, and restored after testing completes.

Subtest 7200, EBUS Transfer Test

Subtest 7200 is designed to insure that the EBUS windows can read and write to main memory.
The test performs the following procedure:

Save the EBUS window and population RAM

Set each EBUS window to the first available main memory block, but have each page
invalid

o

3. Set the population map to indicate only the first main memory block exists
4. For each EBUS window the following is performed:
e Set the valid bit
e Write data to main memory
e Read the data back and verify the result
e Perform a Test and Set (TAS) operation and verify the result
o Perform a Test and Clear (TAC) operation and verify the result
e Perform a scrub operation
e Perform a long word write and verify the result
e Reset the valid bit
5. Restore the EBUS window and population RAM
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Class 8 Subtests, Interrupt Bus Integrity

Class 8 subtests verify system interrupt bus operation. Both subtests set up the Service Processor
as the receiver of interrupts. Subtest 8000 has the Service Processor interrupt itself. Subtest
8010 has the programmable interrupt timer on the CPU Utility Board(s) interrupt the Service
Processor. Each of the Service Processor’s eight system interrupts is tested, in ascending order.
Subtest 8010 tests both the reception and acknowledgement of interrupts. First, the interrupt is
disabled in the Interrupt Enable Register (IER), then allowed to interrupt the 68000 and be pro-
cessed.

Table spu4000-15, Class 8 Subtests

SP - SP Interrupt SP, PIA spuf000.t sib_test.c
PIT - SP Interrupt SP, CPX or CUE / CUO, PIA or PIY spud 000.t sib_test.c

Class 9 Subtests, Margin Test

The margin subtests verify the SCM or ESM interface, and the ability of the Service Processor to
margin the power supplies and the system clock rate. Class 9 subtests numbers are grouped into
three categories, determined by the second digit of the subtest number.

If the second digit is a 0, the subtests test communication between the SCM or ESM and the Ser-
vice Processor.

If the second digit is a 1, the subtests margin power supplies and insure the resulting voltage is
within tolerance. For power margining, the third digit of the subtest number indicates the vol-
tage being margined, and the fourth digit indicates the margin level.

If the second digit of a subtest number is a 2, the subtest margins the system clock rate and

insures the resulting frequency is within tolerance. For clock margining, the fourth digit of the
subtest number indicates the margin level.
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Table spu4000-16, Class 9 Subtests

9010 Check SP - SCM / ESM BUS SP, SCM or ESM spuf 000.t margin.c 0:01
9020 Check Local and Remote SP, SCM or ESM spuf000.¢ margin.c 0:01
9100 Check +5 at Nominal Margin SP, SCM or ESM spud 000.t margin.c 0:02
9104 Check +5 at Low Margin SP, SCM or ESM spuf000.t margin.c 0:02
9105 Check +5 at High Margin SP, SCM or ESM spud 000.1 margin.c 0:02
9110 Check +12 SP, SCM or ESM spud 000.1 margin.c 0:02
9120 ‘Check -5 SP, SCM or ESM spud000.¢ margin.c 0:02
9130 Check -12 SP, SCM or ESM spud 000.¢ margin.c 0:02
9140 Check -4.5 at Nominal Margin SP, SCM or ESM spuf000.t margin.c 0:02
9144 Check -4.5 at Low Margin SP, SCM or ESM spuf000.t margin.c 0:02
9145 Check -4.5 at High Margin SP, SCM or ESM spu4f000.t margin.c 0:02
9150 Check -2 at Nominal Margin SP, SCM or ESM spuf000.t margin.c 0:02
9154 Check -2 at Low Margin SP, SCM or ESM spuf000.t margin.c 0:02
9155 Check -2 at High Margin SP, SCM or ESM spuf000.t margin.c 0:02
9200 Check Clocks at Nominal Margin SP, PIA or CUO spuf000.t margin.c 0:01
9204 Check Clocks at Low Margin SP, PIA or CUO spu4000.t margin.c 0:01
9205 Check Clocks at High Margin SP, PIA or CUO spuf000.t margin.c 0:.01
9206 Check Clocks at Extended Margin SP, PIA or CUO spud000.t margin.c 0:01

Subtest 9010, Check Service Processor - SCM / ESM BUS

Third Edition

Subtest 9010 checks the Service Processor to SCM interface bus by writing 0x00 and OxI'F" to the
SCM and reading 0x00 and OxFT' from the SCM. If the SCM detects a data bus failure when
written to, it will turn off system power and display an error message on the front panel hex
display. Refer to the CONVEX System Manager’s Guide for more information.

Subtest, 9020, Check Local and Remote
Subtest 9020 checks the SCM’s ability to indicate local and remote operation. By giving com-
mands to the SCM, the local and remote signals are toggled and verified on the Service Processor.

Subtests 9100-9155

These subtests check each power supply against specified maximum and minimum values for all
possible margins.

e The nominal margin is checked from 97 to 103% of the voltage being tested
e The lower margin is checked from 93 to 100% of the voltage being tested

e The upper margin is checked [rom 100 to 107% of the voltage being tested

The +5, -2, and -4.5 voltage levels are checked at nominal, low, and high margins. The +12, -5,
and -12 voltage levels are not marginable and [or this reason are only checked for nominal range.
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The marginable supplies are left in the margin state in which they entered the subtest.

Subtests 9200-9208

These subtests verify the ability of the Service Processor to margin the clocks. The Clock Fre-
quency Register is used to select the clock frequency, and the interval timer is utilized to deter-
mine the actual frequency. For system clock margining, the system clock is checked to ensure it
is within 5 percent of each of the following margins:

e Subtest 9200 — Nominal Margin (25 or 18.4 MHz)
e Subtest 9204 — Low Margin (22.9, 16.5 or 15 MHz)
e Subtest 9205 — High Margin (27.5 or 20.2 MHz)

e Subtest 9206 — Extended Margin (12.5 or 9.2 MHz)

The clock rate is restored to its initial rate after testing.

Test Error Messages

The following sections provide a complete description of the Service Processor Interface Test error
messages. Sections are provided for each group of subtests, and their corresponding error mes-
sages. When any subtest fails, a halt code is not stored in a register; rather, a descriptive error
message is displayed.

Initialization and General Messages

The following test message could result if the file /mnt/usr/scn/sen_rings does not exist, or is cor-
rupt:

§pu4000:.  scn_init call failed - test aborted

The following error message could result if the system serial number is invalid, which could result
if this test was executed on the wrong type of system:

spu4000: unknown machine class - test aborted
The following error message could result from an error in the invocation sequence:
spu4000: spu4000 has no fault analyzer - test aborted

The following test messages can appear at any time during testing:

received unexpected bus error - test aborted
recelived segmentation violation - test aborted
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Subtest 1000 Errors

The following error message could result from an error in this subtest:

service processor register failed pattern test
register: IIII pattern: JJJJ
address: OXKKKKKK actual: OxLLLL expected: OxMMMM

where:

IIII is the name of the register which failed

JJJJ is the pattern which failed

KKKKKK is the address of the failing register, in hex
LLLL is the actual value read from the register, in hex
MMMM is the expected value, in hex

Subtest 1100 Errors

The following error message could result from an error in this subtest:

system serial number invalid

actual: OxIIII expected: Ox2xxx, 0x3xxXx, Ox4xXX, or Ox5xxxX
where:

IIIT is the actual system serial number, in hex
XXX is any hex number

Subtest 1200 Errors

Any of the following error messages could result from an crror in this subtest:

busy bit set before hitting go

run_arm bit set before hitting go

ecr_not _zero bit clear before hitting go

run_arm bit did not set before timeout

busy bit clear after run_arm bit set
ecr_not_zero bit clear after run_arm bit set
busy bit did not clear before timeout

run_arm bit cleared when busy cleared
ecr_not_zero bit did not clear when busy cleared

Subtest 1300 Errors

The following error message could result from an error in this subtest:

service processor real time clock not counting

Third Edition
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Subtest 2000 Errors

The following error message could result from an error in subtest 200:

scan loopback failed - direction: IIII

shift count: 0xJJ actual: OXKKKK expected: OXLLLL odena:

where:

IIII is one of:
RIGHT
LEFT
JJ is the shift count, in hex
KKKK is the expected SDR contents, in hex
LLLL is the actual SDR contents, in hex
M is the odena value used, in hex

Subtests 2100-2407 and 4100-4407 Errors

The following error messages may occur in class 2 or class 4 subtests:

total ring length is shorter than bidirectional part
ring length OxIIII (JJJJ) ©bi length: OxKKKK (LLLL)

where:
IIII is the total ring length, in hex
JJJJ is the total ring length, in decimal
KKKK is the bidirectional ring length, in hex
LLLL is the bidirectional ring length, in decimal
or:
Unable to get ring into scannable state
or:
scn_rd returned error status II
or:
scn_wr returned error status II
where:

1T is the error code
For Class 2 subtests only, the following error messages may appear:
LSB failure: wrote I, read J

Or:
MSB failure: wrote I, read J

where:

I is the binary value written to the ring
J is the binary value read from the ring
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For Class 4 subtests only, the following error messages may appear:

scan ring failure in bidirection part of scan ring isolated
failing bit (0 - OxII (0 - JJ)): OxKK (LL)

failure detected when writing and reading in the LEFT direction
isolation done by writing LEFT, reading RIGHT

expected buffer:
OxMM (NN) bit in buffer - OxWW (XX) bits in MSW - LSB is lower right bit
<buffer, displayed as 16 bit hex values>

actual buffer:
OxMM (NN) bit in buffer - OxWW (XX) bits in MSW - LSB is lower right bit
<buffer, displayed as 16 bit hex values>

or:

scan ring fallure isolated

failing bit (0 - OxII (0 - JJ)): OxKK (LL)

failure detected when writing and reading in the RIGHT direction
isolation done by writing RIGHT, reading LEFT

expected buffer:
OxMM (NN) bit in buffer - OxWW (XX) bits in MSW - LSB is lower right bit
<buffer, displayed as 16 bit hex values>

actual buffer:
OxMM (NN) bit in buffer - OxWW (XX) bits in MSW - LSB is lower right bit
<buffer, displayed as 16 bit hex values>

where:

II is the MSB, in hex
JJ is the MSB, in decimal
KK is the failing bit, in hex
LL is the failing bit, in decimal
MM is the number of bits in the bufler, in hex
NN is the number of bits in the buffer, in decimal
WW Is the number of bits displayed in the MSW, in hex
XX is the number of bits displayed in the MSW, in decimal
or:
unable to isolate scan ring failure in bidirection part of scan ring

failure detected when writing and reading in the LEFT direction
isolation attempted by writing LEFT, reading RIGHT

or:

unable to isolate scan ring failure
failure detected when writing and reading in the RIGHT direction
isolation attempted by writing RIGHT. reading LEFT
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Subtests 3100-3407 Errors

The following error messages could result from an error in a Class 3 subtest:

unable to open data base file /mnt/usr/1ib/DB_cop

or:

unable to read cop for slot IIII
or:

type of board installed in slot IIII unknown - port number JJJJ
or:

board type KKKK (part number JJJJ) not allowed in slot IIII
where:

IIII is the name of the slot under test
JJJJ is the port number read {rom the cop
KKKK is the board type read from file /mnt/usr/lib/DB_cop

Subtests 5100-5360 & 6103-6360 Errors

Any of the following error messages could result if an error occurred while attempting to modify
the state of an error:

mod_error returned I when attempting hard clear of JJJJ
mod_error returned I when attempting soft clear of JJJJ
mod_error returned I on clear of JJJJ

mod_error returned I on set of JJJJ

where:

JJJJ is the name of the ring which failed
I is on of the following error codes:
1 Illegal ring for specified function

8 Field not found in scan ring
4 llegal function
18 Ring has zero length

-1 Scan error occurred
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Any of the following error messages could result if an operation to modify
the state of an error did not have the desired affect:

or:

or:

or:

or:

or:

or:

or:

or:

or:

where:

unable to disable all hard errors

actual ESR:

OxIIII actual SEL: 0xJJJJ

unable to disable all soft errors

actual ESR:

hard error

actual ESR:

soft error

actual ESR:

hard error

actual ESR:

soft error

actual ESR:

hard error

actual ESR.

soft error

actual ESR:

hard error

actual ESR:

soft error

actual ESR:

OxIIII actual SEL: 0xJJJJ

set after clearing error
OxIIII actual SEL: O0xJJJJ

set after clearing error
OxIIII actual SEL: 0xJJJJ

not set when expected
OxIIII actual SEL: 0xJJJJ

not set when expected
OxIIII actual SEL: OxJJJJ

set when only soft should be
OxIIII actual SEL: OxJJJJ

set when only hard should be
OxIIII actual SEL: 0xJJJJ

set after (re)clearing error
OxIIII actual SEL: 0xJJJJ

set after (re)clearing error
OxIIII actual SEL: 0xJJJJ

IIII is the actual ESR value, in hex
JJJJ is the actual SEL value, in hex

Subtest 7000 Errors

Any of the following error messages could result from an error in this subtest:

or:

where:

ebus ram data rebound failed - pattern

ebus ram parity check failed - pattern:

IIIT is the pattern which failed
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Subtest 7010 Errors
The following error message could result from an error in this subtest:

ebus population map ram error detected
address: OXIIIIII actual: OxJJJJ expected:. OxKKKK

where:
IIIIII is the Service Processor I/O address of the population RAM
JJJJ is the actual value, in hex
KKKK is the expected value, in hex

Subtest 7100 Errors
The following error message could result from an error in this subtest:

ebus controller functionality error
window map address: OXIIIIII window map data: OxJJJJJJJJ

actual BSR: OxKKKK expected BSR: OxLLLL

where:
IIIIII is the Service Processor I/O address of the window map, in hex
JJJJJJIJIJ is the contents of the window map, in hex
KKKK is the actual Bus error Register, in hex
LLLL is the expected Bus Error Register, in hex

Subtest 7110 Errors
The following error message could result from an error in this subtest:

ebus population map functionality error detected

expected bus error did not occur
window map address: OxIIIIII window map data:. O0xJJJJJJJJ

where:
IITIIII is the Service Processor [/O address of the window map, in hex
JJJJJJJIJ is the contents of the window map, in hex
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Subtest 7200 Errors

The following error messages could result from errors in this subtest:

or:

or:

Oor:

or:

or:

where:

ebus operation caused unexpected bus error
window map address: OxIIIIII  window map data: O0xJJJJJJJIJ

ebus operation caused segmentation violation.
vindow map address: OxIIIIII window map data: OxJJJJJJJJ
data written: OXKKKK data read: OxLLLL

normal (16 bit) ebus read or write failed
window map address:. OXIIIIII window map data: O0xJJJJJJJJ
data written: OxKKKK data read: OxLLLL

ebus test and set (TAS) operation failed
window map address: OxIIIIII vindow map data: OxJJJJJJJJ
data read during TAS: OxMMMM data read from memory after

ebus test and clear (TAC) operation failed
window map address: OxIIIIII window map data: OxJJJJJJJJ
data read during TAC: OXWWWW data read from memory after

ebus long word write failed
window map address: OxIIIIII window map data: OxJJJJJJIJJ
actual: OXYYYYYYYYYYYYYYYY expected: OXZZZZZZZZZZZZZZZZ

TAS:

TAC:

Service Processor Interface Test

OxNNNN

OxXXXXX

ITIIIIT is the Service Processor I/O address of the window map, in hex

JJJJJJJJ is the contents of the window map, in hex

KKKK is the data written to memory, in hex

LLLL is the data read from memory, in hex

MMMM is the data read during a TAS operation, in hex

NNNN is the data read during a TAC operation, in hex
WWWW is the actual value of the memory location, in hex
XXXX is the actual value of the memory location, in hex
YYYYYYYYYYYYYYYY is the data read from memory, in hex
Z77222227772Z227Z is the data written to memory, in hex
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Subtests 8000-8010 Errors

The following error messages could result from errors in all Class 8 subtests: 801:

received unexpected interrupt OXII while testing interrupt 0xJJ
IER: OxKKKKKKKK

where:
IT is the interrupt which was received, in hex
JJ is the interrupt under test, in hex
KKKKKKKK is the contents of the IER, in hex
or:

ISR not as expected while testing interrupt OxII
actual: OxJJJJJJJJ expected: OxKKKKKKKK

where:
II is the interrupt under test, in hex
JJJJJJJIJ is the actual contents of the ISR, in hex
KKKKKKKK is the expected contents of the ISR, in hex
or:

incorrect interrupt received
received: OxII expected: 0xJJ

where:

IT is the interrupt which was received, in hex
JJ is the interrupt which was expected, in hex

The following error message could result {rom an error in subtest 8010 only:

PIT never interrupted SP while testing interrupt OxII

where:

IT is the interrupt under test, in hex
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Class 9 Subtest Errors

In addition to the errors described below for individual or subsets of Class 9 subtests, the follow-
ing error messages may occur during any Class 9 subtest:

system monitor command failed
address: OXIIIIII operation: JJJJ

where: ‘
IIIIII is the failing Service Processor I/O address, in hex
JJJJ is one of:
unknown
read
write
or:
system monitor command failed during call to IIII
where:

IIII is one of:
meas_voltage ()
pwr_marg_num ()
pwr_marg ()

Subtest 9010 Errors

The following error message could result from and error in this subtest:

read OxII from system monitor, expected OxJJ
where:

171 is the data read from the SCM or ESM, in hex
JJ is expected data, in hex
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Subtest 9020 Errors

Any combination of the following error messages could result from an error in this subtest:

wouldn’t go
incorrectly
wouldn’t go
incorrectly
wouldn’t go
incorrectly
wouldn't go
incorrectly

into local mode, 1st attempt - cpr: OXIIII
in remote mode, 1st attempt - cpr: OXIIII
into remote mode, 1ist attempt - cpr: OxIIII
in local mode, 1st attempt -~ cpr: OXxIIII
into local mode, 2nd attempt - cpr: OXxIIII
in remote mode, 2nd attempt - cpr: OxIIII
into remote mode, 2nd attempt - cpr: OXIIII
in local mode, 2nd attempt - cpr. OxIIII

couldn’t restore local mode - cpr: OXIIII

incorrectly

in remote mode after restore — cpr: OXIIII

couldn’t restore remote mode - cpr: OxIIII

incorrectly

where:

in local mode after restore - cpr:. OXxIIII

ITIII is the actual control panel register value

Subtests 9100-9155 Errors

The following error message could result from an error in these subtests:

IIII voltage out of tolerance at JJJJ margin

actual: KKK.

where:

KK minimum: LLL.LL maximum: MMM .MM

IIII is one of:

+5
+12
-5
-12
-4.5
-2

JJJJ is one of:

nominal
lower

upper

KKK .KK is the actual voltage, in VDC
LLL.LL is the minimum allowable voltage, in VDC
MMM .MM is the maximum allowable voltage, in VDC
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Subtest 9200-9206 Errors

These subtests verily the ability of the Service Processor to margin the clocks. The system clock
is checked to ensure it is within five percent of a nominal, low, upper, and extended margin. The
following error message could result:

clock out of tolerance at IIII margin
actual: JJJ.JJ minimum: KKK.KK maximum: LLL.LL

where:
II11 is one of:

nominal
lower

upper
JJJ. JJ is the actual frequency, in MHz

KKK .KK is the minimum allowable frequency, in MHz
LLL.LL is the maximum allowable frequency, in MHz

SPU UNIX Error Messages

For a common list of possible error messages resulting from SPU UNIX, refer to the appendix on
SPU UNIX Error Messages.

Third Edition I1.spu4000-37



Service Processor Interface Test CONVEX Processor Diagnostics Manual

THIS PAGE INTENTIONALLY LEFT BLANK

I1.spu4000-38 Third Edition



p1a4000
PIA Functional Test

Overview

The pia4000 test verifies the functionality of the PBUS Interface Adapter (PIA) board. The PIA
board functions as a bus converter, converting the old peripheral bus (PBUS) to the EBUS. The
PIA is designed to allow existing Channel Control Units (CCUs) to continue normal operation
without redesigning each CCU.

This test is designed for testing the PBUS Interface
Adapter (PIA). For testing the PBUS Interface Adapter
2 {PI2), use the pi2_{000 diagnostic test.
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Figure pia4000-1, Functional Areas Tested by pia4000
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Prerequisites and Required Equipment
The boards listed in the following table must be operational. Also shown in the following table

are the tests used to verify the required boards. No additional equipment is required to run this
test.

Table pia4000-1, Required Functional Boards

TEST TO VERIFY,
Service Processor spul000, spu4000

Memory system mem4000

Memory system consists of a minimum of one pair of
memory boards (one even and one odd).

Test Invocation

To invoke the praj000 test, usc the procedure shown in the following figure. All responses in
boldface are entered by the user. The prompts and responses in the following figure would
appear sequentially on the screen, one line at a time. All the prompts and responses are shown in
one figure for convenience.

- \
CAUTION

The invocation sequence shown in the following figure is
the typical invocation sequence. However, the initall
utility must be executed in some cases. If the system has
just been powered up, if memf000 was executed with
failures, or if spuq000 was executed, then inifall must be
executed prior to any test exccution. Failure to execute
tnilall in these circumstances could result in invahid test
results.

Running the ¢nitall utility requires two to three minutes
to execute depending on 1f the control stores have been
previously loaded. However, it is suggested that indtall
be executed in the event that the state of the system is
unknown.
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Figure pia4000-2, Test Invocation Sequence

( (spu)> cd /mnt/test A
(spu)> sysreset
(spu)> dshell
CONVEX DIAGNOSTIC SHELL
test pia4000 [-c [class number(s)]] [-s [subtest number(s)]] [+ > filename]
- Y,

~ A

After entering dshell, specific dshell parameters may be
changed. Please refer to the ‘“Dshell and Iscan

Overview” chapter of this manual for more information
on dshell.

J

Entering only (praf000) executes all pra4000 subtests sequentially. Execute a specific class(es) of
subtest(s) or one or more individual subtests by using the -c or s options, respectively. Detailed
mformation for using these options can be found in the “Dshell and Iscan Overview” chapter of
this manual. The [+ > filename] option allows the test results to be appended to filename.

Class Description

The PIA functional subtests encompass one class. The following table identifies each of the
subtests within this class. An abbreviated description ol the hardware tested by each subtest is
given in the “TEST PERFORMED” column.
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Table pia4000-2, PIA Functional Subtests

50 PBUS Integrity Test 0:01

52 LPIA Freeze on Error Test 0:00

53 Reset/Align of Scan OK Bits 0:00

54 PIA/CCU Scan OK Sequence Test 0:00
(Single clock steps)

55 PIA/CCU Scan OK Sequence Test 0:00
(Multiclock steps)

100 PBUS Parity Checker Test 0:01

101 EBUS Parity Checker Test 0:02

150 Read Queue Register [ile Test 0:05

200 Read Queue Fill/Empty Logic Test 0:01

250 Write Control Queue Pattern Test 0:05

300 Write Control Queue Fill/Empty 0:08
Logic Test

350 PCM RAM Test 0:34

400 NPM Edge Test 0:12

451 Bad PBUS Header Detection Test 2:28

550 Interrupt Arbiter State Machine 0:00
Test

600 Forced PBUS Cycle Test:0:29

650 SP2-EBUS Arbitration Test 0:04

Ve

Some of the times above may vary plus or minus one

second.
faster than they can be clocked. This test

Some times are zero because the subtests run
has no

timeout provisions and if any subtest takes substantially

more time than is listed, the test may have failed.
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Subtest Descriptions

The following subtests are described for the type of function performed by the subtest. If there
are no errors detected during the test, the response for each subtest is passed. If any of the
following subtests fail, the PIA board must be replaced.

Accomplish sysreset before attempting to run pia4000.
If the sysreset is not performed, some of the subtests
could indicate a malfunction, when in fact none exists.

Subtest 50, PBUS Integrity Test

Subtest 50 is used to test the integrity of the path between input and output registers on the
PBUS. The subtest first attempts to reset the PIA and check the PBUS for any indication of
activity. If the PBUS is active, the subtest will abort immediately. To test the PBUS integrity,
information is transferred to the PBREGOUT register and then read from the PBREGIN register
and compared. The data should match.

Subtest 52, LPIA Freeze on Error Test

Subtest 52 is used to verify the loading of error conditions from the main ring to the log ring and
to verify the correct functionality of the log ring. The test will first load the same type of data
normally captured in an error situation, causing a bit to indicate that an error condition exists.
When given a clock, this procedure will cause data to come through the main ring to the log ring.
The log ring should then lock up. When additional clocks are exercised, the new data should not
enter into the log ring.

Subtest 53, Reset/Align of Scan OK Bits

The scan bits test, Subtest 53, checks the status return by performing a scan resef. This subtest
indicates whether the reset failed or if the bits are not scannable.

Subtest 54, PIA/CCU Scan OK Sequence Test (Single Clock)

Subtest 54 is used to check the state machine hardware that generates the two sets of clocks. To
perform this test, an attempt is made to align the clocks to determine if components are
scannable. This test also clocks the board and checks that the state transition in the clock
sequential machine are correct.

Subtest 55, PIA/CCU Scan OK Sequence Test (Multi-Clock)

Subtest 55 performs the same functions as Subtest 54 and the same error messages are displayed.
The difference between this subtest and Subtest 54 is the use of multiple clocks per step rather
than a single clock per step.
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Subtest 100, PBUS Parity Checker Test

Subtest 100 verifies the parity checker chip on the PBUS to determine the proper functionality.
By entering a good set of values in the parity field and data field, the parity checker should
indicate valid parity. If the parity checker indicates bad parity, then spurious bad parity is being
detected.

A second set of invalid values is then entered in the fields that should cause an indication of bad
parity by the parity checker. If bad parity is not detected during the test, then bad parity is
being undetected. This subtest determines any malfunction resulting from failure to detect bad
parity or an invalid detection of parity.

Subtest 101, EBUS Parity Checker Test

Subtest 101 is the same as Subtest 100 for the PBUS parity checker, except the test is performed
against the EBUS parity checker. Iorror messages are identical as those displayed for the PBUS.

Subtest 150, Read Queue Register File Test

Subtest 150 will verily that the read queue register file docs not corrupt data placed into it. The
first. phase of the test will attempt to reset the PIA. If reset is successful, the second portion of
the subtest is initiated to test whether the data written to the read queue register file matches the
data read back.

Subtest 200, Read Queue Fill/Empty Logic Test

The purpose of Subtest 200 is to test manipulation of the control logic via scan ring to fill or
empty the queue and read the signals indicating that the queuc is filled or emptied. This subtest
sets up the condition for a memory read transfer, then clocks the read queue data for ten steps,
verifies the header and trailer pointers for proper locations, and checks the queue counter for
specific values.

Subtest 250, Write Control Queue Pattern Test

Subtest 250 verifies that the write control queue register lile does not corrupt data entered. Bt
patterns are written to the register file and read back to check data mtegrity.

Subtest 300, Write Control Queue Fill/Empty Logic Test

This subtest checks the fill and empty logic for the write control queue. This test manipulates
the control logic via the scan ring to fill and empty the queue and read the signal(s) indicating
that the queue has been filled or emptied.

Third Edition 11.pia4000-7



PIA Functional Test CONVEX Processor Diagnostics Manual

Subtest 350, PCM RAM Test

Subtest 350 is used to verify that the Processor Configuration Memory (PCM) RAM can be
properly loaded and that data integrity can be maintained. This subtest loads data and performs
a pattern test on the PCM RAM chip using the manipulation of the scan ring.

Subtest 400, NPM Edge Test

Subtest 400 is used to verify that addresses on the edge of Non-Processor Memory (NPM) can be
accessed without triggering an NPM fault and verify that crossing an NPM boundary does in fact
generate a fault. This test manipulates the scan rings to gencrate the appropriate address and
state signals to test the generation of the NPM fault signal.

Subtest 451, Bad PBUS Header Detection Test

Subtest 451 is used to determine whether an invalid PBUS transaction will be flagged. This test
manipulates data for bad header parity on an otherwise good header, puts out an illegal header
for detection, an 1/O read with a bad start address, and a test and clear (TAC) or test and set
(TAS) instruction with a bad byte count. The scope of this test is to start fake PBUS transfers
and try to get the hardware to detect that a bad header is put out.

Subtest 550, Interrupt Arbiter State Machine Test

Subtest 550 is used to verify the Interrupt Arbiter (I-Arb) state machine. "This test uses the scan
ring to manipulate the inputs to the state machine consistent with a given bus cycle type. It then
walks the machine through these states varying the inputs accordingly and checks that the next
state or output generation is correct by reading from the scan ring.

Subtest 600, Forced PBUS Cycle Test

Subtest 600 exercises the various PBUS cycles by running a fake transfer of each type and
checking the results. The test manipulates the scan ring and control bits in the simulation of a
PBUS cycle. The transfers include a read, write, test and set, test and clear, and then checks
that the proper signals transfer to the EBUS side.

Subtest 650, SP2-EBUS Arbitration Test

Subtest 650 is used to verily that the EBUS arbitration logic allows the SPU2 and CCUs to gain
access to the EBUS. This test will scan in simulated requests and verify that the proper response
occurs.
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Subtest Error Descriptions

The following paragraphs indicate the error messages that may be returned when executing
p1a4000. Each error is described by the subtest that invokes the error message. If any of these
errors are discovered by field engineers when troubleshooting, the corrective action is to replace
the PIA board.

The question marks (??) used in the following error
messages indicate that values are output from the
execution of the subtest.

Subtest 50 Errors

The PBUS must be inactive when executing the piaf000 functional test. If the PBUS is active
upon attempting to run this subtest, the following error message displays:

P-bus not inactive after reset.
parity=?? data=??

During the integrity testing of the PBUS, il information transferred into the PBREGOUT register
and read from the PBREGIN register conllicts, the following crror message displays:

Bus xfer failure

Patterns applied at PBREGOUT
DATA HI:. 7°
DATA LO 7
PARITY G

Patterns removed at PBREGIN
DATA HI ??
DATA LO ??
PARITY: 27

Subtest 52 Errors

This subtest attempts to load data from the main ring into the log ring, and determine if the log
ring functions properly. An improper transfer of data or nontransfer of data creates an error
condition and displays the following message:

Log ring FAILURE: unable to load data from main ring
Unable to continue with test

A second test within this subtest determines if the log ring is functioning as designed. It deter-
mines if the log ring can be locked to prevent entering additional data into the log ring. If for
some reason the log ring is not locking properly, the following error message displays:

Error condition does not freeze log ring
Expected: ?? actual: °?
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Subtest 53 Errors

The following error message displays when this subtest encounters problems attempting to align
the log rings:

Unable to reset---scn_reset fails, (reason for error here)

The possible reasons displaying with the above message are:

Reset pia not scannable

Reset ccu not scannable

Subtest 54 Errors

The first error message to display from subtest 54 is the result of the clock hardware failing to
properly reset the clocks:

Unable to reset-—--clock hardware failure

This subtest also checks if the state of the machine is functioning properly. The following error
message displays the number of clocks from reset at the time of error detection. The initial state
of the clocks before attempting alignment, and the current and expected state of clocks during the
test also display. The PIA Scan OK Bit and CCU Scan OK Bit display with the cerror message
for the current and expected state. Current and expected values display as HI or L.O.

Bad state transition detected
We are ?7? clocks away from reset
Initial state of two_clock was 7?7
two_clock: current= ?? expected= ?7?
pia_scok: current= ?? expected= ??
ccu_scok: current= ?? expected= ??

Subtest 55 Errors

Subtest 55 performs the same functions as subtest 54 with identical error messages. The
difference between this subtest and Subtest 54 is the use ol multiple clocks rather than a single
clock.
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Subtest 100 Errors

When checking the PBUS for invalid parity detection or Spurious parity detecﬁion, the following
error messages display:

Parity checker failure (spurious bad parity)
Failed patterns follow:

tv->parity = ?°?

tv->hi = ?7

tv->lo = 7?7

tv->xpout = ??
tv->xperr = ??
tv->apout = 7?7
tv~>aperr = ??

Parity checker failure (bad parity undetected)
Falled patterns follow: 77

tv->parity = ??

tv->hi = 7?7

tv->lo = ?7?

tv->xpout = ?°?

tv->xperr = 7?7
tv->apout = 7?7
tv->aperr = 7?7

The Parity bit along with the ks word and lo word are input to the parity checker chip. The
zpout field is the expected parity checker output, the aperr field is the expected parity error gen-
erated, the apout field is the actual parity checker output, and the aperr field is the actual parity
error generated.

Subtest 101 Errors

Subtest 101 is the same as Subtest 100 for the PBUS parity checker, except the test 1s performed
against the EBUS parity checker. Error messages are identical as those displayed for Subtest 100.

Subtest 150 Errors
An unsuccessful attempt at resetting the PIA board displays the following error message:
Unable to initialize pia to default state

The second phase of this subtest writes a location throughout the entire register queue. The
register queue is corrupting the data entered if the information read back does not match. The
following error message displays for this error condition:

Read queue ram fallure
Wrote: ?7? 7?7 ?? °?7?
Read back: ?7? 2?27 7?2 ?7

The last phase of this subtest determines the proper functionality of entering additional data once
previous data is rotated from the register in a sequenced pattern. Failure during this test gen-

erates the following error message:

Rotating pattern test failed
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Subtest 200 Errors
The following error message displays when a read transfer is sent, but not detected in the return
queue after ten cycles:
Fail: rq_ea reg full remains O during transfer
rq_ea _req _full: Exp= 1 Act= ?7?
Head pointer: Exp= 0 Act=??
Tail pointer: Exp= 0 Act=?7?
Bqueue count: Exp= 0 Act= ??
This error message displays when the return queue receives data before it i1s expected from
memory:
Fail: R-queue has data too early in read cycle
Head pointer: Exp= 0 Act=??
Tail pointer: Exp= O Act=??
Bqueue count: Exp= O Act= ?7?
This error message displays when the return queue does not receive expected return data:
Fail: Unable to load R-queue
Head pointer: Exp= 1 Act=7??
Tail pointer: Exp= O Act=??
Bqueue count: Exp= 1 Act= ?7?
Pia: rq_pdb rqhd b a: Exp= NONZERO Act= ?°?
The following message displays when memory sends additional data to the return queue and a I
total of three elements are not detected within ten clocks:
Fail: load 2 elements and adjust in 10 clocks
Bqueue count: Exp: 2 Act= ?7?
Pia ?7 scannable
The next error message is the result of expecting the return queue to still contain data, but does
not;:
Fail: R-queue data lost
Head pointer:  Exp= 1 Act=??
Tail pointer: EXxp= 0 Act=??
Bqueue count: Exp= 1 Act= ?7?
Pia: rq_pb_rqhd b _a: Exp= NONZERO Act= ?7?
This error message displays when the subtest expects the return queue to be empty, but the
return queue still contains data:
Fall: R-queue not empty after last transfer
Head pointer: Exp= 1 Act=??
Tail pointer: Exp= 0 Act=??
Bqueue count: Exp= 1 Act= ?7?
Pia® rq_pb rqhd b_a:@ Exp= NONZERO Act= 7?7

I.pia4000-12 Third Edition



CONVEX Processor Diagnostics Manual PIA Functional Test

The following error message displays when the return queue fills sconer than the expected number
of clocks:

Fail: Incorrect b_queue status
Head pointer: Exp= f Act=7?
Tail pointer: Exp= 1 Act=??
Bqueue count: Exp= e Act= 77
Bqueue full flg: Exp= 1 Act= ?°?

This error message displays when the return queue contains invalid queue pointers for the data
transferred:

Fail: Incorrect b_queue status
Head pointer: Exp= O Act=7?7?
Tail pointer: Exp= 1 Act=7?7?
Bqueue count: Exp= f Act= ?7?
Bqueue full flg: Exp= 0 Act= 7?7

This error message displays when attempting to fill the return queue within a given number of
clocks and the queue did not fill:

Fail: Bqueue fill
Head pointer: Exp= O Act=??
Tail pointer: Exp= 1 Act=7??
Bqueue count: Exp= f Act= ?7?
Bqueue full flg: Exp= 1 Act= ?°?

- When executing another clock after the return queue is already full, any change in data detected
(queue overflow) in the queue displays the following error message:

Fail'W Bad b_queue status after fill
Head pointer: Exp= 0 Act=7??
Tail pointer: Exp= 1 Act=7?
Bqueue count: Exp= f Act= ?7?
Bqueue full flag: Exp= 1 Act= ?7?

With the return queue full, this test provides 16 clocks to transfer data out of the queue to get to
the low-water mark. If a “not full” indication is detected before the given number of clocks, an
error condition exists and the following error message displays:

Fail:@ Incorrect bg count at low water
Bqueue full flag: Exp= 1 Act= ??

When the return queue is full, this test provides 16 clocks to transfer data out of the queue to the
low-water mark. If the queue does not reduce to the low-water mark within the 16 clocks, an
error condition exists and the following message displays:

Fail: Attempt to empty a full bqueue
Head pointer: Exp= 0 Act=7??
Tail pointer: Exp= 1 Act=7??
Bqueue count: Exp= 8 Act= ??
Bqueue full flag: Exp= 1 Act= ?7?

PN
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This error message displays when the return queue is at low-water mark and the indication is
that the queue is still full:

Fail: Queue remains full at low-water mark
Bqueue count: Exp= 7 Act= ?7?
Bqueue full flag: Exp= O Act= ?7?
This error message displays when refilling the return queue and the queue fills to soon:
Fail: Queue refills at high water mark

Bqueue count: Exp= 8 Act= ?7?
Bqueue full flag: Exp= 1 Act= ??

The following error message displays when refilling the return queue and a full indication is not
detected within the given number of clocks:

Fail: Low water mark handling
Bqueue count: Exp= f Act= ?°?
Bqueue full flag: Exp= 1 Act= ?7?

Subtest 250 Errors

An unsuccessful attempt at resetting the PIA board displays the following error message:

Unable to initialize pia to default state

The second phase of this subtest writes a location throughout the entire register queue. The
register queue is corrupting the data entered if the information read back does not match. The
following error message displays for-this error condition:

Read queue ram failure
Wrote: ?? ?? 7?7 ??
Read back: ?7? °?7? ?? ?°?

The last plﬂase of this subtest determines the proper functionality of entering additional data once
previous data is rotated from the register in a sequenced pattern. Failure during this test gen-
erates the following error message:

Rotating pattern test failed

Subtest 300 Errors

The following error message displays when there is a change in the write/control queue after the
adjustments to the log rings:

Aq_count changes after ring adjust
Exp: f Act: ??

This error message displays when the write/control queue cannot be filled within a given number
of clocks:

Unable to fill Aq
Exp: £ Act: ??
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The following error message displays when the write/control queue is full and an attempt to sig-
nal the PBUS fails:

Unexpected value of mbav when aq is full
Exp: 0 Act: 7?7

This error message indicates that upon a check of the pointers in the write/control queue, an
error condition exists:

Unexpected Aq pointers when aq is full
Exp: O Act: ?7?
Exp: 1 Act: ?7

This error message displays when the subtest is unable to take elements out of the write/control
queue within a given number of cycles:

Unable to drain Aq to low-water mark
Aq_count' Exp ¢ Act: ?7

The next two error messages display when an error condition exists in the signal to the PBUS
that indicates the status of the write/control queue when entering or taking elements out of the
queue. The first message indicates the queue is “not full”” too soon is as follows:

Unexpected value of mbav when A-q at low water
Exp O Act: °7
Ag_cnt: ?? Aq head: ?7? Aq tail:@ 7?7?

The second message displaying from this subtest, indicates the queue is “‘not full” too late is as
follows:

Unexpected value of mbav when A-q at low water
Exp 1 Act: ?7?
Ag_cnt: ?? Aq _head: 7?7 Aq_tail:@ 7?7

This error message displays when a check is made of the write/control queue when it is suppose
to be empty but data is still detected in the queue:

Premature loading of A-q on writes
Ag_count  Exp O Act 7?7
Write full' Exp' O Act:@: ?7?

This error message displays when sending a piece of data to the write/control queue and an error
condition indicates the queue did not receive the data:

Premature loading of A-gq on writes
Ag_count: Exp 1 Act 7?7
Write full: Exp: O Act:@ 7?7

A total of 8 transfers are sent to fill the write/control queue. If the queue did not fill to the
high-water mark, an error condition exists and the following error message displays:

Queue not filling to Hi-water mark (write)
Ag_count Exp 8 Act: 7?7
Write full. Exp: O Act: ?7?
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When sending transfers to the write/control queue, and less than eight transfers are detected in
the queue, an error condition exists and the following error message displays:

Premature write_full signal (write)
Ag_count: Exp: 8 Act: ?7
Write full: Exp: O Act: ??

The first of three identical error messages displays when an error condition is detected when
attempting to remove only one element from the write/control queue:

AQ not emptying properly after hi-water (write)
Ag_count: Exp: 7 Act: ??
Write full: Exp: 1 Act:@ ??

By attempting to remove all elements in the write/control queue, but stopping just before the
write full indication signals that the queue is empty, a premature indication that the queue is
empty displays the following error message:

AQ not emptying properly after hi-water (write)
Ag_count: Exp: 0 Act: ??
Write full: Exp: 1 Act: 7?7

If the subtest passes the first two conditions above, an extra clock is provided to determine if the
write full changes properly and indicates an empty queue. If the write full does not show an
empty indication, the following error message displays:

AQ not emptying properly after hi-water (write)
Ag_count: Exp: O Act: ?7?
Write_full: Exp: O Act 7?7

With the write/control queue empty, an attempt is made to enter another element into the queue.
If the element does not enter the queue properly, the following error message displays:

AQ not refilling properly after empty
Ag_count: EXp: 1 Act: ?7?
Write_full: Exp. O Act. 7?7

The following error message displays when a read request from the write/control queue is
accepted while the memory is busy:-

Queue empties to busy mem (on a Read)

Cnt: Exp: 2 Act: ?7?
rq _ea reg full Exp: O Act: ??

This error message displays when the write/control queue indicates unexpected data:

Premature rq_ea reg full when queue empties (on a Read)
reg full Exp: 1 Act: ?7?

This error message displays when the write/control queue fills sooner than the given number of
clocks:

Premature Aqueue Full signal on read
Aq_count Exp: f Act: ??
Aq_full Exp: O Act: 7?7
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This error message displays when attempting to fill the write/control queue within a given
number of clocks and the queue does not fill:

Inconsistent Aqueue Full or aq count (on read)
Aq_couht Exp: f Act: ??
Ag_full Exp: 1 Act: ?7

This error message displays when attempting to read out data from the write/control queue
within a given number of clocks and the queue prematurely indicates “not full.”

Inconsistent Aqueue count/aqueue full (counting down on read)
Exp: f Act: 7?7
Exp: 0 Act: 7?7

This error message displays when attempting to read out data from the write/control queue and
the queue fails to indicate a “not full” condition in the proper number of clocks:

Inconsistent Aqueue count/aqueue full (counting down on read)
Exp: 8 Act: ?7?
Exp: 0 Act: 7?7

This error message displays when data is read into the write/control queue and the queue refills
before the given number of clocks:

Inconsistent Aqueue count/aqueue full (counting down on read)
Exp: 9 Act. 7?7
Exp: O Act. 7?7

This error message displays if there is not at least one memory pair installed in the system:

Unable to setup memories for test

Subtest 350 Errors

An unsuccessful attempt at resetting the PIA board displays the following error message:
Unable to initialize pia to default state

The following error message displays when an attempt is made to write zeros to PCM RAM and
an error condition is detected:

Failure to write zeros 1n pcm ram
Failed location. ?7?

When attempting to write a pattern test to the PCM RAM and an error condition exists, the fol-
lowing error message displays:

Failed: simple pattern test ?? of pcm ram
First failed Location 77
Wrote: ?? Read: ?°?

When the PCM is in an unscannable condition, the following error message displays:

PCM_RD: unable to scan
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Subtest 400 Errors

The following error message indicates a failure to properly write data to the PCM RAM:

Failed: NPM setup

If this error message displays, it is recommended that subtest 350 be run in an attempt to isolate
the problem further.

The next three error messages display when there is a {ailure to detect access to Non-Present
Memory (NPM). The first error message is the result of an attempt to start a transfer in good
memory and have it trespass into NPM by 1 byte:

Failed: NPM detection
Transfer type: °?7
Start: present memory (??)
End: 1 byte into NPM

The next error message is the result of an attempt to start a transfer in good memory and have it
trespass into NPM by many bytes:

Failed: NPM detection
Transfer type. 7?7
Start: present memory ?°?
End: many bytes into NPM (?7)

This error message indicates a failure to detect access to NPM when attempting to start a
transfer in NPM memory with suflicient length to carry it into present mewmory:

Failed: NPM detection
Transfer type: ?7?
Start: NPM (?7)
End: present memory (??)

The next three error messages display when there is spurious detection of NPM. "The first error
message displays spurious detection when starting to transfer data in the middle of good memory
with short enough extent so that it should not trespass:

Spurious NPM detection
Transfer type: ?7?
Start: present memory (??)
End: present memory (?7)
Number of long words transferred
Exp: ?? Act: 7?7

The next error message indicates spurious error detection by attempting a transfer at the end of
good memory that is suppose to walk up to the very end of good memory:

Spurious NPM detection
Transfer type: ?°?
Start: present memory (?7?)
End: present memory at NPM edge (?7?)
Number of long words transferred
Exp: ?? Act: ?7?
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The last error message for detecting a spurious error displays when attempting a transfer at the
boundary of good memory that continues further into the good memory:

Spurious NPM detection
Transfer type: ?7
Start: present memory edge of NPM (??)
End: present memory (?7?)
Number of long words transferred
Exp: ?? Act: 7?7

This error message displays when the NPM RAM hardware fails in the middle of testing:

Failed: NPM reset

The next two error messages display if there is a problem attempting to setup NPM:
NPM_SETUP: unable to read pcm

NPM_SETUP: unable to write pcm

The following applicable message displays directly before the Failed: NPM setup message indicat-
ing the reason for the error in setup. If this error message displays, it is recommended that sub-
test. 350 be run in an attempt to isolate the problem further.

The following error message is the last message in subtest 400 and displays when an error is
encountered attempting to put the PCM back to the state it was in prior to the test:

NPM_RESET® unable to write pcm

Subtest 451 Errors

The following error message displays when detecting a bad 1/0 read header due to a bad address
not. detected:

Failed: Detection of illegal pbus header
Type: Iord transfer @ addr ?7

This generic error message displays any time a bad header is detected, except for a parity error:

Falled Detection of illegal pbus header
Type. ?? Byte count. ?7?

The following two error messages display when an error is detected while attempting to determine
PBUS acceptance of a non-operational instruction:

Failure to accept nop, byte count ?7?

Failure to accept nop., address.  ©?7

The following error message indicates error detection when trying to translfer an otherwise good
PBUS header containing bad parity:

Failed: Detection of pbus header parity error
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Any IOWRT should fail. The following error message displays when there is an I/O error:

Failed: Detection of IOWRT pbﬁs header

Subtest 550 Errors

The first part of this subtest determines that the device counter indicates the proper device caus-
ing an interrupt. If the device counter malfunctions, the following error message displays:

Failed: Interrupt arbitration
?? Clocks into arbitration sequence
Dev_ctr= ?? (expected= ?7)
Next state= ?? (expected ?7?)

This error message displays when the device counter does not equal the requester when transition-
ing from state 0 to state 1:

Failed:

Iarb state transition.
dev_ctr= ?7? requester= 7?7
Expected state: ?7
Actual. 7?7

This error message displays when the arbitration state gets out of sequence when transitioning
through the other states:

Failed: Iarb state transition
Next state: Exp: ?? Act: ?°?

When internal interrupt signals are sent out on the board and an interrupt is found to be active,
the following error message displays:

BAD Iarb output
sibint: Exp: ?? Act: ?7?

It is an indication that the interrupt is not in the expected state.
This error message displays when an interrupt is received by a device and the device either ack-
nowledged the interrupt when it shouldn’t have or the device did not acknowledge the interrupt

when 1t should have:

BAD Iarb output:
sibemplt. Exp: ?7? Act: ?7
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Subtest 600 Errors

The following error messages display at intervals during the execution of Subtest 600 upon detect-
ing an error condition. The error messages indicate the function of the test that has failed and
displays the expected and actual results at that point in the test.

Bad ebus zone Addr= °?7?
Even: Exp= ?? Act= ?7?
0dd: Exp= ?? Act= 7?7

Bad TAS ebus data in data output phase (TAS)
Hi: Exp= ?? Act= ?7?
Lo: Exp= ?? Act= ??
Parity: Exp= ?? Act= ??

Bad Ebus cycle in data output phase (TAS)
Exp= ?? Act= ?7?

Ebus output enable in Data output phase (TAS)
Exp= ?7? Act= ?7?

Bad TAC ebus data in data output phase (TAC)
Hi: Exp= ?? Act= 7?7
Lo: Exp= ?? Act= ?7
Parity: Exp= ?? Act= ??

Bad Ebus cycle in data output phase (TAC)
EXp= ?? Act= ?7?

Ebus output enable in Data output phase (TAC)
Exp= ?? Act= ?7?

Bad Board Select/maddr generated during ?? xfer
Addr= ?? Adr_mod= ?? mem int= 7?7
Board select: Exp= ?? Act= ??
Maddr: Exp= ?? Act= 7?7

Bad ebus address(es) generated on ?? transfer
Exp= ?7? Act= ?7?

Data corrupted internally during ?? transfer

Hi word: Exp= ?? Act= ?7?
Lo word: Exp= ?77? Act= ?7

Subtest 650 Errors

The following error messages display at intervals during the execution of Subtest 650 upon detect-
ing an error condition. The error messages indicate the function of the test that has failed and
displays pertinent data for the appropriate crror message.

Failed ebus arb: Spu unable to obtain ebus

Failed ebus arb: pbus unit unable to obtaln ebus
pbus flag: ?%?

Failed ebus arb. unable to obtalin ebus
pbus flag:. ?? ea_state: 7?7
ea pb_send _header: 7?7

Ebus arb failure: Spu not given priority
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SPU UNIX Error Messages

For a common list of possible error messages resulting from SPU UNIX, refer to the dppendix on
SPU UNIX Error Messages.
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pi12_4000
PI2 Functional Test

Overview

The pi2_4000 test is a functional test for the PBUS Interface Adapter 2 (PI2). All major
functional units of the PI2 are tested including:

o PBUS interface logic
e RAMs

e Arbitration

In addition, other functionality that does not reside in any one area is also tested (ie., error
handling). It is important to note the following areas of functionality that cannot be tested
adequately:

e Arbitration logic can only be exhaustively tested when a full complement of PI2s is
installed; therefore, a small amount of functionality is not tested in most configurations

e Paths between the backplain and the Scan registers are not testable with Scan-based
tests alone (use 104000 or other CCU tests to cover this functionality)

e The CCU-clock logic is not testable completely with Scan based tests {use 104000 to
cover this functionality)

® The Scan logic is also not tested and spuf000 should be used to verify this functionality

This test offers two modes of operation. First, the traditional ‘“fail / no-fail” testing that is
commonly used is available. The second mode of operation includes the ability to single step
{trace) through the entire Scan based portion of the test or up to the point of failure. Included in
this mode is the capability to enter iscan or sputil before each step. When in the single step
mode, the test will stop before each Scan operation (ie., clock, compare, write to field, etc...) and
display the operation to be executed next. At that point, a shell can be forked so that iscan or
sputil can be used to manipulate/examine the board during the diagnostic subtest or enter RETURN)
to continue.

The Scan based portion of the test can be modified using a Scan-Language Interface that is
described in the CONVEX Processor Diagnostics Manual (C200 Series) Scan-Language Interface
Supplement. This ability is designed primarily for CONVEX Manufacturing and Engineering
personnel for the purposes of debugging. The tools necessary to utilize the Scan-Language
Interface are not shipped to field personnel and customers.
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f )
(NOTE)

The term “Service Processor” and “SP” are used
generically to represent either SP2 or SP4 depending on
the system configuration under test. The term “CPU
Utility Board(s)” is used to represent either a CPX or a
CUE / CUO combination depending on the system under
test. Also, “PBUS Interface Board(s)” is used to
represent either a PIA, a PI2 installed in the PIY slot, or
two PI2s installed in the PIX and PIY slots, depending
on the system configuration under test.

_J

The following figure shows an overall view of what part of the system is being tested and what
Field Replaceable Units (FRUs) are required to execute the test.

Figure pi2_4000-1, Functional Areas Tested by p:2_4000
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Prerequisites and Required Equipment

The boards listed in the following table must be operational for test execution. Also shown in the
following table are the tests used to verify the required boards. Since this test is designed to test
a P12, at least one PI2 must be present.

4 \

In order to verify the full functionality, the system under
test must contain as many PI2s as allowed in the system.
However, only a very minimal portion of functionality is
not tested when fewer than possible PI2s are present. A
successful test will, in most cases, yield an acceptable
level of confidence in the board(s).

\- J

Table pi2_4000-1, Required Functional Boards

TEST TO VERIFY

Service Processor spul000, spul000
cuo cpz4000
Memory system mem4000

Memory system consists of a minimum of one pair of
memory boards (one even and one odd).

Test Invocation

To invoke the p22_4000 test, use the procedure shown in the following figure. All responses in
boldface are entered by the user. The prompts and responses in the following figure would
appear sequentially on the screen, one line at a time. All the prompts and responses are shown 1n
one figure for convenience.
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CAUTION

The invocation sequence shown in the following figure is
the typical invocation sequence. However, the initall
utility must be executed in some cases. If the system has
just been powered up, if mem4000 was executed with
failures, or if spu4000 was executed, then tnitall must be
executed prior to any test execution. Failure to execute
tnitall in these circumstances could result in invalid test
results.

Running the tnitall utility requires two to three minutes
to execute depending on if the control stores have been
previously loaded. However, it is suggested that install
be executed in the event that the state of the system is
unknown.

Figure pi2_4000-2, Test Invocation Sequence

( (spu)> cd /mnt/test ) A
(spu)> sysreset

(spu)> dshell

CONVEX DIAGNOSTIC SHELL

: test pi2_4000 [-c¢ [class number(s)]] [-s [subtest number(s)]] [+> filename]

N\ J

After entering dshell, specific dshell parameters may be
changed. Please refer to the “Dshell and Iscan

Overview’’ chapter of this manual for more information
on dshell.

Entering only (pi2_4000) executes all pi2_4000 subtests sequentially. Execute a specific class(es) of
subtest(s) or one or more individual subtests by using the -c¢ or -s options, respectively. Detailed
information for using these options can be found in the “Dshell and Iscan Overview’ chapter of
this manual. The [+ > filename| option allows the test results to be appended to filename.
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Test Parameter Menu

Once the test is invoked, a test parameter menu prompt is presented allowing selection of default
switches. The following figure shows all prompts, their possible answers (in brackets | ]), and
their default answers (in parentheses ( )). The prompts and responses in the following figure
appear sequentially on the screen, one line at a time.

Figure pi2_4000-3, Test Parameter Menu

g :

Test ’pi2_4000° Thu Nov 19 00:00:00 1965 )
ENTER TEST PARAMETERS
[] Encloses allowed input ranges or values
() Encloses the default value
- Returns to the previous prompt
‘nn Returns to the prompt # nn
: Returns to the first unsatisfied prompt
? Reviews previous entries
1: Enter Pi2 to test (O=piy.1=pix) [0-1] (0) ->
2: Enter value of trace flag: [0-1] (o) ->
3: Enter value of extended test flag: [0-1] o) ->
4. Enter OK, or :NN to return to question NN [OK]
(0K) —>
- /

Prompt Explanations

The following section describes each of the previous prompts.

Enter P12 to test (O-piy.1-pix)  [0-1] (0) —>

This prompt allows selection of the particular PI2 hoard to be tested. Enter 0 for piy, and 1 for
pIX.

Enter value of trace flag: [0-1] ) -»

This prompt allows the trace mode to be turned on or ofl. Enter 0 to turn trace mode off, and
enter 1 to turn trace mode on. Refer to the previous explanation of trace mode in the Overview
section of this chapter.

Enter value of extended test flag: [0-1] (0) ->

This prompt allows extended test mode to be turned on or off. Enter 0 to turn extended mode
off, and enter 1 to turn extended mode on. Executing the diagnostic in extended mode requires
more time than in regular mode because it causes the diagnostic to perform more extensive tests.
In most cases, adequate fault coverage can be achicved without executing in the extended mode.
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Enter OK, or :NN to return to question NN [OK]
(oK) ->

If the OK default is selected, test execution begins. A particular prompt can be changed by
entering its number here and the program would return to that prompt.

Class Description

The PI2 functional subtests encompass only one class. This class contains six different types of
subtests that test a logical section(s) of the board. The six types of subtests are associated with
the following areas: °

e Clock
e PBUS
e RAM
® Transfer
e Error

Arbitration

In most cases the subtests associated with transfers have a tendency to test all areas working
together. The following table identifies each of the subtests within this class. An abbreviated
description of the hardware tested by each subtest is given in the ‘““TEST PERFORMED”
column.
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Table pi2_4000-2, PI2 Functional Subtests

PI2 Functional Test

100 Clock Align Test 0:00 0:00
150 Clock State Machine Test 0:01:0:01

200 PBUS Integrity Test 0:02 0:02
250 Log Ring Lock-on-Error Test 0:01 0:01
300 PBUS Parity Checker Test 0:12 0:12
350 PBUS Arbitration Test 0:02 0:02
400 PBUS Illegal Header Test 0:35 0:35
450 Memory Base Pointer Test 0:07 0:07
500 PCM RAM Test 0:20 2:48
550 Write/Control Queue RAM Test 0:59 5:02
600 Write Transfer Test 0:38 3:13
650 Arbitration Queue RAM Test 0:20 0:42
700 Return Queue RAM Test, 0:27 2:17
750 EBUS Parity Checker Test 0:05 0:05
800 Read Transfer Test 0:27 0:27
850 TAM Transfer Test 0:05 0:05
900 Memory Test 0:38 0:38
950 Hard Error Test 0:02 0:02
1000 Non-present Memory Test 0:30 0:30
1050 Write Data Parity Error Test 0:06 0:06
1150 Interrupt Function Test 0:05 0:05

4z

Third Edition

Some of the times above may vary plus or minus one
second. Some times are zero because the subtests run
faster than they can be clocked. This test has no
timeout provisions and if any subtest takes substantially
more time than is listed, the test may have failed.
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Subtest Descriptions

The following subtests are described for the type of function performed by the subtest. If there
are no errors detected during the test, the response for each subtest is passed. If any of the fol-
lowing subtests fail, the PI2 board(s) must be replaced.

Accomplish sysreset before attempting to run pi2_4000.
If the sysreset is not performed, some of the subtests
could indicate a malfunction, when in fact none exists.

Subtest 100, Clock Alignment Test

This subtest verifies that the clock logic on the Service Processor and the PI2 can be properly
aligned and that this alignment is preserved when the rings are clocked. It will test the scanna-
bility of the 10Mhz ring in the following circumstances:

o After sysreset has been issued

e After each of 5 single 10Mhz clocks (single step clocks)

e After groups of 1, 2, 3, 4, and 5 10Mhz clocks (multi-step clocks)

Subtest 150, Clock State Machine Test

This subtest is almost identical to the clock alignment subtest except that instead of checking the
Service Processor’s Scan-OI{ bits, in the Scan Feedback Register (SFR), it will look at the inter-
nal state of the clock logic via look-a-side Scan. The cases tested are as follows:

e After sysreset has been issued

e After each of 5 single 10Mhz clocks (single step clocks)

e After groups of 1, 2, 3, 4, and 5 10Mhz clocks {multi-step clocks)

Subtest 200, PBUS Integrity Test

This subtest is broken into two parts:

e Verification of a properly floating bus on reset

e Pattern testing of the PBUS in loopback mode
The patterns tested are the following:

64 bit word of all 0’s
64 bit word of all f’s
64 bit word of all a’s
64 bit word of all 5’s
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o 0x123456789abcdef0

Subtest 250, Log Ring Lock-on-Error Test

This subtest verifies that the Log Ring actually ”freezes up” in an error condition. Both EBUS
and PBUS sections are checked to verify that the lock bits (and only the lock bits) do indeed lock
their respective sections.

Subtest 300, PBUS Parity Checker Test

This subtest verifies that the parity checker on the PBUS does correctly detect bad parity and
does not spuriously indicate bad parity. The following cases are examined:

o Verify good parity for data all 0’s, parity all ’s

e Walk a zero through parity for data all 0’s

o Walk a one through all bytes of the data words with {’s in the parity

Subtest 350, PBUS Arbitration Test

This subtest verifies that single and multiple PBUS requests are properly arbitrated. A request is
set up in Scan and arbitration logic is clocked to verify that it does indeed arbitrate correctly.
Both single request arbitration and multiple request arbitration are verified.

Subtest 400, PBUS Illegal Header Test

This subtest checks that the PI2 properly detects incorrectly constructed PBUS headers. The fol-
lowing cases are tested:

o Header bad parity detection

e TAS (Test and Set) transfer with byte count not equal to one

o TAC (Test and Clear) transfer with byte count not equal to one

e I/0 write transfer

¢ Unimplemented PBUS type

o /0 read with illegal address

Subtest 450, Memory Base Pointer (MBP) Read Test

This subtest verifies the integrity of the MBP data paths using 0’s, {’s, a’s and 5’s patterns on the

PBUS.
Subtest 500, PCM RAM Test

This subtest verifies that all possible patterns (0,1,2,3) can be written and read from the PCM
RAM.
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Subtest 550, Write/Control Queue RAM Test

This subtest verifies that the patterns (0, f, 3, 5, 6, 9, a, ¢) can be written to and read from all
RAM locations.

This subtest consists of two verifications:

e Verify all data values can be written to location 0.
e Verify that the patterns (0, f, 3, 5, 6, 9, a, ¢) can be written to all RAM locations.

Subtest 600, Write Transfer Test

Subtest 600 verifies the following:

e Longword aligned single transfer

e Longword aligned dual transfer

o Write abort

o Service Processor write

o The zone is calculated correctly for all possible zone combinations
e Burst mode

e Queue full/empty conditions

Subtest 650, Arbitration Queue RAM Test

This subtest consists of two verifications:

e Verify all data values can be written to location 0

e Verify that the patterns (0, f, 3, 5, 6, 9, a, c) can be written to all RAM locations

Subtest 700, Return Queue RAM Test:

Subtest 700 verifies that patterns of (0, f, 3, 5, 6, 9, a, c) repeated in all nibbles can be read and
written to the RAM.

Subtest 750, EBUS Parity Checker Test

This subtest checks that the parity checker on the EBUS does in fact correctly detect bad parity
and does not spuriously indicate bad parity. The following cases are examined:

e Verily good parity for data all 0’s, parity all {’s
e Walk a zero through parity for data all zeros

o Walk a one through all bytes of the data words with {’s in the parity
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Subtest 800, Read Transfer Test

Subtest 800 verifies the following:

e Single word transfer

® Dual transfer

e Burst mode operation

e Queue full/empty handling
e Transfer abort handling

e Simulated full 64k-byte transfer

Subtest 850, Test and Modify (TAM) Transfer Test

Subtest 850 verifies the following:

e Test and Set (TAS) transfer
e Test and Clear (TAC) transfer
e Service Processor Test and Modify (TAM) transfer

Subtest 900, Memory Test

This subtest sets up a transfer in Scan and lets it finish without checking any machine state. The
object is to see if the data is correctly read/written from/to memory. The cases tested are as fol-
lows:

e Service Processor read, Service Processor write

e PBUS write, Service Processor read

Service Processor write, PBUS read
PBUS write, PBUS read

Subtest 950, Hard Error Test

This subtest checks the mechanisms for generating hard errors. It attempts to verify the follow-
ng:

e PCM parity error detection
o Interrupt arbiter error detection

e Memory data error detection

Subtest 1000, Non-present Memory (NPM) Test

The following cases of NPM detection are verified:

e Transfer with starting address in NPM
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e Transfer ending in NPM
e Transfer with starting address just after NPM
o Transfer ending at address just before NPM

Subtest 1050, Write Data Parity Error Test

In this subtest, a transfer is set up and a parity error is forced in each of the following cir-
cumstances:

e Error on first write
o Error on last write

e Error on an intermediate write

Subtest 1150, Interrupt Function Test

In this subtest, the interrupt state machine will be verified as well as the grant generation circui-
try.

Modes of Operation and Source Files

The pi2_4000 diagnostic has two modes of execution. The test can be executed in the traditional
“fail / no-fail manner” in which the test is executed and if any failures occur, failure messages
are output. The second mode of execution allows the user to step through the test in a tracing
mode. This single step method allows the user to step through the test up to the point of failure
or to set break points in a failing diagnostic.

The diagnostic itself has two sets of source code. There are both C-language source files and
Scan-Language scripts. The Scan-Language scripts are compiled together into a single object file
which is read into the diagnostic’s data space. This single object file (pi2_4000.200) is actually a
description of threaded code to be executed by the C-language routine (pra_4000.t) of the diagnos-
tic.

Scan Language Test Modification

The ability to modify and re-compile the individual Scan script files is provided to CONVEX
manufacturing technicians and engineers. This capability is not shipped to field personnel or cus-
tomers. Refer to the CONVEX Processor Diagnostics Manual (C200 Series) Scan-Language Inter-
face Supplement for more details on this procedure.

pt2_4000 Specific Error Messages

There are two basic types of error messages created by pr2_j000. The first type of error message
is in a standard format. In most cases, this type of error message is associated with a compare
function. The standard type of error message takes the following format:
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MISMATCH EXP ACT COMMENT

Mismatch_String XX YY Ezplanatory_Statement

Where:

Mismatch_String is a description of the field or register that did or did not match
XX is the expected value from the field
YY is the actual value of the field

Ezxplanatory_Statement is an explanatory statement about the comparison

N

The above message format is displayed every time there
1s a comparison made. The only time it should be
regarded as an error message is when the actual and
expected values do not match.

J
All other pi2_4000 specific error messages are specific in nature and are displayed in the following
sections.
Subtest 300 Error Messages

Subtest 300 returns an error message that contains both a standard comparison format table
(shown previously) and the following message:

1. st_300_2 Pattern= XXOOXXX: failed
Where:

XXXXXXXX is an hexadecimal pattern that caused the failure. The pattern should be
in the form of 0x01010101, 0x02020202, ... 0x08080808.

Subtest 350 Error Messages

Subtest 350 returns the following possible error messages:

Incorrect PBUS grant single request
Requestor: PBUS device YYYY

Where:
YYYY is NONE, 0,1, 2, or 3

Or:

Incorrect PBUS grant multiple request
-~ v Requestors:. PBUS devices [<list of devices chosen from 0-3> ]
5 Last grantee: PBUS device X

Grantee: PBUS device YYYY

Expected grantee: PBUS device ZZZZ
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Where:
Xis0,1,2 0r3
YYYY is NONE, 0, 1, 2, or 3
ZZZ7Z is NONE, 0, 1, 2, or 3

Subtest 400 Error Messages

Subtest 400 returns a combination of the standard compare table and information about the
address used and parity. The following message depicts the format of the address and parity
information:

Addr: XXO00OKX parity= YYYYYYYY
Byte count: IIIIIIII Parity JJJJJJJJ

Where:
XXX, YYYYYYYY, I, and JJJJJJJJ are hexadecimal numbers

Subtest 450 Error Message

The following error message is returned from Subtest 450:
st_450_0 Pattern= XXOOXXXXX input parity= YYYYYYYY output parity= ZZZZZZZZ

Where:
XXXXXXXX, YYYYYYYY, and ZZZZ72727 are hexadecimal numerals

Subtest 500 Error Messages

The following error messages are returned by Subtest 500:

PCM RAM error SEQUENCE: DDDDDDDD
RAM addr= XXO000XX Actual value= YYYYYYYY Expected value: ZZZZZZZZ

Where:

DDDDDDDD is a decimal numeral
XXXXXXXX, YYYYYYYY, and ZZZZZ727Z7 are hexadecimal numerals

PCM RAM
RAM addr= X0OQOOXXX Actual value= YYYYYYYY Expected value: ZZZZZZZZ

Where:
XXXXXXXX, YYYYYYYY, and ZZZZZ7Z7Z are all hexadecimal numerals
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Subtest 550 Error Messages

The following error message is returned from Subtest 550”

st_550: Write cntrl g address= XXOOCKX

Where:
XXXXXXXX is an hexadecimal numeral

Subtest 600 Error Message

The following error message is returned by Subtest 600:
st_600 _2: failed
taddr= XXOO00CKKXX byte count= YYYYYYYY

Where:
XXXXXXXX and YYYYYYYY are hexadecimal numerals

Or:

sSt_600_3: failed
taddr= XOOOOOOX byte count= YYYYYYYY

Where:
XXX XX and YYYYYYYY are hexadecimal numerals

Subtest 650 Error Messages

The following error messages are returned by Subtest 650:

pat= XXOOOOXXX Addr= YYYYYYYY old_pat= ZZZZZZZZ

Where:
OO, YYYYYYYY, and ZZZZ7ZZZZ are all hexadecimal numerals

Error in reading back PREVIOUS DATA

This error message as well as the following on are fol-
lowed by the standard comparison table.

Or:

Error in reading back CURRENT DATA
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Subtest 700 Error Message

The following error message is returned by. Subtest 700:

st_700: addr= XXXCOOKX

Where:
XXXXXXXX 1s an hexadecimal numeral

Subtest 750 Error Message

The following error message is returned by subtest 750:

st_750_1 Pattern= X000XX: failed

Where:
XXXXXXXX is an hexadecimal numeral

Subtest 800 Error Messages

The following error messages are returned by Subtest 800:
addr= XX000C0CX hdr par= YYYYYYYY hdr hi= ZZZZZZZZ hdr lo= IIIIIIII

Where:
XXXXXXXX, YYYYYYYY, ZZZZ272777, and IIIHI arre hexadecimal numerals

byte count= DDDDDDDD (=X0CCOOOX)

Where:

DDDDDDDD is a decimal numeral
XXKXXXXX is an hexadecimal numeral

data hi= X00000KX data lo= YYYYYYYY data par= ZZZZZZZZ maddr= IIIIIIII

Where:
XXXXXXXX, YYYYYYYY, ZZZZ7Z777, and INIIIII are hexadecimal numerals

Subtest 850 Error messages

The f{ollowing error messages are returned from Subtest 850:
Unexpected value in mem after TAC
Exp: XXOOOXXX Actual: YYYYYYYY

Where:
XOXOXXXXX and YYYYYYYY are hexadecimal numerals
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Or:
Dump of entire long word:
Where:
XXXXXXXX is a hexadecimal numeral
Or:
Unexpected TAS return '
Exp: X000 Actual: YYYYYYYY
Where:
XOOOXXXX and YYYYYYYY are hexadecimal numerals
Or:
Unexpected TAS set value
Exp: XXOOOOKXX Actual: YYYYYYYY
Where:
XXXXXXXX and YYYYYYYY are hexadecimal numerals
Or:
Unexpected TAC return
Exp: XO0O0OKX Actual: YYYYYYYY
Where:
Unexpected TAC clr value
Exp: XXOOOOXX Actual: YYYYYYYY
Where:

XXX X and YYYYYYYY are hexadecimal numerals

Subtest 900 Error Messages

Any of the following error messages can be returned by Subtest 900:

Data line test: (SPU read) ADDR: XXOOOXXXX
Expected data: hi= IIIIIIII lo= JJJJJJJJ
Actual data: hi= KKKKKKKK lo= LLLLLLLL

Or:
Data line test: (PBUS write/read) ADDR: X>XOOOKXX
Expected data: hi= IIIIIIII lo= JJJJJJJJ
Actual data: hi= KKKKKKKK lo= LLLLLLLL

Or:

Data line test: (PBUS read) ADDR: XXOOOOXXX
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Or:

Or:

Expected data: hi= IIIIIIII lo= JJJJJJJJ
Actual data: hi= KKKKKKKK lo= LLLLLLLL

Data line test: (SPU read/write) ADDR: Xo00000X
Expected data: hi= IIIIIIII lo= JJJJJJJJ
Actual data: hi= KKKKKKKK lo= LLLLLLLL

Address line test: (SPU read) ADDR: XOCOOOXX
Expected data: hi= IIIIIIII lo= JJJJJJJIJ
Actual data: hi= KKKKKKKK lo= LLLLLLLL

Address line test: (PBUS write/read) ADDR: X00QOO00X
Expected data: hi= IIIITIII lo= JJJJJJJJ
Actual data: hi= KKKKKKKK lo= LLLLLLLL

Address line test: (PBUS read) ADDR: X000
Expected data: hi= IIIIIIII lo= JJJJJJJJ
Actual data: hi= KKKKKKKK lo= LLLLLLLL

Address line test: (SPU read/write) ADDR: XXOOOOOKX
Expected data: hi= IIIIIIII lo= JJJJJJJJ
Actual data: hi= KKKKKKKK lo= LLLLLLLL

Subtest 1150 Error Message

The following error messages is returned from Subtest 1150

Exhaustive req/dev_ctr test

Requestor: DDDDDDPD Step: EEEEEEEE

State: expected: FFFFFFFF actual: GGGGGGGG

dev_ctr exp: HHHHHHHH (QCOOOXX) act: ITIIIIII (YYYYYYYY)

Where:

DDDDDDDD, EEEEEEEE, FFFFFFFF, GGGGGGGG, HHHHHHHHH, and IIIHIII are

decimal numerals
XXOXXXXXX and YYYYYYYY are hexadecimal numerals

SPU UNIX Error Messages

For a common list of possible error messages resulting from SPU UNIX, refer to the appendix on
SPU UNIX Error Messages.
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mem4000
Memory Subsystem Test

Overview

The mem4000 test verifies the control features of the memory system as well as the memory
arrays. This test will be executed from the Service Processor and is initiated under the
Diagnostic Shell (Dshell).

The memory system test may be accessed via 5 different ports: the I/O port (port E) and each of
4 CPU ports (ports A-D).

The memory test is designed to be a tool for use by hardware personnel during development of
the memory system, by manufacturing personnel during board test, and by field personnel during
diagnostics testing. The following figure shows an overall view of what part of the system is
being tested and which field replaceable units are required for the test to run.

-

If this test is executed and failures occur, the initall
utility must be executed prior to any other test
invocation. Failure to execute the install utility in this
circumstance could result in invalid test results.

The term “Service Processor’” and “SP” are used
generically to represent either SP2 or SP4 depending on
the system configuration under test. The term “CPU
Utility Board(s)” is used to represent either a CPX or a
CUE / CUO combination depending on the system under
test. Also, “PBUS Interface Board(s)” is used to
represent either a PIA, a PI2 installed in the PIY slot, or
two PI2s installed in the PIX and PIY slots, depending
on the system configuration under test.

. : _/
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Figure mem4000-1, Functional Areas Tested by mem4000
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This test requires a memory system which consists of one
pair of memory boards (one even and one odd).

foiefes

Prerequisites and Required Equipment

The Service Processor, CPU (in CPU-based subtests), CPX or CUE/CUQ, PIA or PI2, memory
scan rings, and EBUS must be installed and functional in order to run this test.

Table mem4000-1, Required Functional Boards

Service Processor spul000, spud 000
PBUS Interface Adapter (PLA or P12} | p2a4000 or pi2_4000
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Initial Block of Main Memory and common MCM functions
Service Processor
PBUS Interface Adapter (PIA or PI2)

Instruction Processor Unit (IPP) cpud 030

Address Scalar Processor (ASP) cpuf 030
Scalar Function Unit (SFU or EFU) cpu4 030
Data Cache Unit (DCU or EDC) cpud 030
CPU Utility Board(s) (CPX or CUE/CUO) cpz4000

mem4000 Class 1 & 2
spul000, spu4000
p1a4000 or pi2_4000

Memory Subsystem Test

Test Invocation

To invoke the mem4000 test, use the procedure shown in the following figure. All responses in
boldface are entered by the user. The prompts and responses appear sequentially on the screen,
one line at a time. All prompts and responses are shown in one figure for convenience.

/

\
CAUTION

The invocation sequence shown in the following figure is
the typical invocation sequence. However, the nitall
utility must be executed in some cases. If the system has
just been powered up, if mem4000 was executed with
failures, or if spuj000 was executed, then initell must be
executed prior to any test execution. Failure to execute
initell in these circumstances could result in invalid test
results.

-

Running the tnitall utility requires two to three minutes
to execute depending on if the control stores have been
previously loaded. However, it is suggested that inatall
be executed in the event that the state of the system is
unknown.

Third Edition

II.mem4000-3



Memory Subsystem Test CONVEX Processor Diagnostics Manual

Figure mem4000-2, Test Invocation Sequence

4 (spu)> cd /mnt/test )
(spu)> sysreset
(spu)> dshell

CONVEX DIAGNOSTIC SHELL

test mem4000 [-c [class number(s)]] [-s [subtest number(s)]} [+> filename)

N

After entering response, ‘‘dshell”, specific dshell
parameters may be changed. Refer to the “Dshell and
Iscan Overview” chapter of this manual for more
information.

/

Entering only test memd4000 executes all mem4000 subtests sequentially. Execute a specific
class(es) of subtest(s) or one or more individual subtests by using the -c¢ or -s options,
respectively. Detailed information for using these options can be found in the “Dshell and Iscan
Overview” chapter of this manual. The [+> filename] option allows the test results to be
appended to filename.

Test Parameter Menu

Once the test is invoked, a test parameter menu is presented allowing selection of default
switches. If the test is run with all defaults invoked (answer y to the first prompt), no other
prompts are displayed. If the user answers n to the first prompt (run test without default
switches), then a serles of prompts are presented. The following figure shows all possible
prompts, possible responses (in brackets [ |), and default responses {in parentheses ( })). The
prompts and responses in the following figure appear sequentially on the screen, one line at a
time. All the prompts and responses are shown in one figure for clarity.
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Figure mem4000-3, Test Parameter Menu

4 Test 'mem4000.%° Tue sep 13 04:30:15 19565 \
ENTER TEST PARAMETERS
[3 Encloses allowed input ranges or values
9 Encloses the default value
- Returns to the previous prompt
‘nn Returns to the prompt # nn
: Returns to the first unsatisfied prompt
? Reviews previous entries
1: Use default test parameters [y.n] (y) —>
2. Wait time for refresh tests [] (10) ->
3. SPU tests start address (Physical) [] (0x0) ->
4: SPU tests end address + 1 (Physical)
[OxO0-Ox7ffffff] (0OXX0OOK) —>
5: CPU tests start address (Logical)
[0XX00K=0XYYYYYYYY] (OXYYYYYYYY) ->
6. CPU tests end address + 1 (Logical)
(0XX00OK-0XYYYYYYYY] (OXYYYYYYYY) ->
7: CPU for CPU based tests [0,1,2,3] (0) —>
8. Enter slot mask to use [] (oxff) ->
9: Enter OK, or NN to return to question NN [OK]
(CK) ->
N /
Prompt Explanations
A description of the meaning of each prompt follows:
Use default test parameters [y.n] y) ->

If the user responds with y or <<CR>, no additional test parameter prompts are
displayed and testing begins. If, however, a negative response is supplied, additional
test parameter prompts are displayed allowing modification of the default selections.

The following prompts are displayed and answered only if the first prompt is answered with n:

Wait time for refresh tests [] (10) ->

Enter a decimal number having a maximum of five digits that specifies the amount of
time to use between pattern tests for the refresh test (refer to Subtest 102).

SPU tests start address (Physical) [] (0x0) ->

Enter a hex number having a maximum of eight digits that specifies the beginning
address of all Service Processor-based pattern testing. The addresses referenced from
the Service Processor are given in physical addresses. Any non-existent blocks within
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the specified address range are skipped. All of physical memory can be tested from
the Service Processor if desired.

SPU tests end address + 1 (Physical)

[Ox0-Ox7ffffff] (0xX30000() —>
Enter a hex number larger than the beginning address that specifies the ending
address of all Service Processor-based pattern testing.

CPU tests start address (Logical)
[OXXOOXXX-0XYYYYYYYY] oxYYYYY) ->

Enter a hex number within the range OxXXXXX-0xYYYYYYYY that specifies the
beginning address of all CPU-based pattern testing. During CPU subtests, all
memory is mapped to be logically contiguous and the addresses referenced from the

CPU are logical.

CPU tests end address + 1 (Logical)
[OXXOOX-0XYYYYYYYY] (OXYYYYYYYY) ->

Enter a hex number within the range OxX3XOXGOXYYYYYYYY that specifies the
ending address for all CPU-based pattern testing.

CPU for CPU based tests [0,1,2.3] (0) ->
Enter the number corresponding to the CPU to be tested.

Enter slot mask to use [] (0xzzZ) ->

Enter a two-digit hex number, ZZ, that specifies that memory boards to test. This
prompt is only applicable for the scan-based subtests (10-25, 125, 150-158). If the slot
mask is anything except the default value, some of the CPU tests fail. The intent of
this slot mask is to enable/disable boards for scan-based testing. The following table
lists the valid slot masks and the memory pairs that they reference.
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Table mem4000-2, Slot Mask Descriptions

0C No No Yes No
OF No No Yes Yes
30 No Yes No No
33 No Yes No Yes
3C No Yes Yes No
3F No Yes Yes Yes
co Yes No No No
C3 Yes No No Yes
CC Yes No Yes No
CF Yes No Yes Yes
Fo Yes Yes No No
F3 Yes Yes No Yes
FC Yes Yes Yes No
FF Yes Yes Yes Yes

Enter OK, or :NN to return to question NN [OK]
(0K) ->

Enter OK or simply <CR> to ignore this prompt, or may enter NIN (where NN is any of the
pPly g p pt, Y
parameter numbers 1 to 7) to return to any of the seven previous parameter questions.

When all prompts have been answered, the screen displays a test parameter summary which echos

the prompts that have been answered. The following figure illustrates an example of a Test
Parameter Summary screen. The actual values and responses vary according to the input.
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Figure mem4000-4, Sample Test Parameter Summary

Use default test parameters

Wait time for refresh tests

SPU test start address (Physical)
SPU tests end address + 1 (Physical)
CPU tests start address (Logical)
CPU test end address + 1 (Logical)
CPU for CPU based tests [0.1,2,3]
Enter Slot mask to use

TEST PARAMETER SUMMARY

Enter OK, or :NN to return to question NN

n

© 10

. 0x0

© 0x25000

: 0x25000

. 0Xx80000000
o0

o Oxff

© OK

Default Subtest Sequence

The following list depicts the default order in which the subtests are executed:

10

20

25

200
100
101
104
102
103
125
126
150
151

Class Descriptions

152
153
154
155
156
157
158
160
161
170
400
401
402

403
300
301
302
303
350
370
500
501
502
503
504
505

The following four classes are defined for the memory test:

e Class 1 — Service Processor Based Tests of Basic Functionality

® Class 2 — Service Processor Based Tests of ECC Functionality

e Class 3 — CPU Based Tests of Basic Functionality
¢ Class 4 — CPU Based Tests of ECC Functionality

Subtests in Class 1 and Class 2 use the Service Processor EBUS interface and the memory system
scan rings to verify the operation of the memory system. These subtests verify an initial block of
main memory as well as the basic memory functions required to run the CPU-based tests.

Subtests in Class 3 and Class 4 use the Service Processor in conjunction with a CPU to verify the

II.mem4000-8

Third Edition



CONVEX Processor Diagnostics Manual Memory Subsystem Test

operation of main memory. These tests use the CPU Scalar Processor Unit to execute data pat-
tern tests. Each subtest is described in the sections that follow.

Class 1 Subtests, Service Processor-Based Tests of Basic Functionality

The Class 1 Subtests normally verify only an initial block of main memory and the functions
required to run the CPU based subtests. There is an option that allows the Service Processor-
based subtests to verify all of main memory. It should be noted, however, that this takes a con-
siderable amount of time on large systems. The Service Processor-based subtests execute
exclusively with Service Processor code; they do not require the CPU to execute any instructions.
They use the Service Processor interface to main memory (port E) and scan operations to perform
their testing. Included in the Service Processor-based subtests, are tests of the following func-
tions:

¢ Reset Function

e Arbitration Logic

Crossbar Operation

Initial Block of Main Memory Pattern Tests
Zones/Unaligned Addresses
TAS/TAC

The following table lists the Class 1 subtests with a brief description, as well as the object module
and source file for each. Also included is the minimum (using two boards) and maximum time
(using eight boards ) needed to run each subtest.
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Table mem4000-3, Class 1 Subtests

10
20
25
100

101

102

103

104

125

126

170

200

SPU testing reset of scan rings
Arbitration Win Queue
Arbitration Win Logic

Main Memory Testing by EBUS.

Data=Alternating

Main Memory Testing by EBUS.

Address=Data

Main Memory Testing by EBUS.

Refresh

Main Memory Testing by EBUS.

Zones/Unaligned Addresses

Main Memory Testing by EBUS.

Address=Walk 1
TAM via Scan Operations
TAM via EBUS Operations

ECC RAM Testing by EBUS.
Data=ECC Patterns

Crossbar Write/Read Latching

mem4000.¢
mem4000.t

mem4000.t '

mem4000.t

mem4000.¢

mem4000.¢

mem.4000.1

mem4000.¢

mem4 000.t
mem4000.t
mem4000.¢

mem4000.t

st_010.c
st_020.c
st_025.¢
st_100.c

st_101.c

st_102.c

st_108.c

st_104.c

st_125.¢
st_126.c
si_170.¢

st_200.c

00:19
00:02
00:07
00:08
00:02
00:14
00:11
00:14
00:02
00:01

00:05

00:11

00:40

00:08

00:25

00:40

00:08

00:20

00:26

00:14

00:08
00:08
00:20

00:40

Subtest 10, Reset Subtest

Subtest 10 resets all MCMs with a reset signal. All fields that should have a known state after

reset are checked to ensure that they contain the correct information.

Subtest 20, Arbitration Win Queue

Subtest 20 pattern tests the Arbitration Gate Array win queue. The subtest first tests constant
patterns to set and clear all bits, and then performs an address uniqueness test. This subtest is
executed on each memory card (up to eight possible) with Error Correcting Code {ECC) and par-
ity checking disabled.

Subtest 25, Arbitration Win Logic

Subtest 25 verifies that the Arbitration Gate Array correctly chooses between the 5 ports (A

through E) during write operations. Included are the following combinations:

e All ports individually

e Port EE with each of the others, A through D

II.mem4000-10
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Ports A and B
Ports C and D
Ports A through D
Ports A through E

This subtest is executed on each memory card with ECC and parity checking disabled.

Subtest 100, Main Memory Testing by EBUS (Data==Alternating)

Subtest 100 verifies that all bits of the memory devices can be set and cleared. This subtest uses
patterns of alternating 1’s and 0’s then a pattern of alternating 0’s and 1’s for all memory loca-
tions selected. This subtest is executed with ECC and parity checking disabled.

Subtest 101, Main Memory Testing by EBUS (Address=Data)

Subtest 101 verifies the ability to uniquely address each memory location. This subtest uses an
address equals data pattern, and is executed with ECC and parity checking disabled. This sub-
test is executed with ECC and parity checking disabled.

Subtest 102, Main Memory Testing by EBUS (Refresh)

Subtest 102 checks that the refresh circuitry is operational. This subtest writes a pattern of alter-
nating 1’s and 0’s to memory, waits for a specified time period, then retrieves the data from
memory and verifies that there is no deterioration to the data. This subtest is executed with
ECC and parity checking disabled.

Subtest 103, Main Memory Testing by EBUS (Zones/Unaligned Addr.)

Subtest 103 verifies the ability of the memory system to perform partial word writes for all the
relevant zone patterns. This subtest is executed for each memory card with ECC and parity
checking disabled.

Subtest 104, Main Memory Testing by EBUS (Address=Walk 1)

Subtest 104 checks the ability to address each of the address bits of the memory subsystem. This
subtest walks a one across the address bits of the RAMs (bits <31>,<28>,<26...6>) of each
board pair. Then the subtest checks a memory location of each bank (8 banks, bits <5...3>) on,
both the even and odd slots of the pair. Slots in the configuration are tested to ensure they
return correct data and transfer status. Empty slots are tested to ensure they return an illegal
EBUS address from the Service Processor. This subtest is executed with ECC and parity check-
ing disabled.

Subtest 125, TAM via Scan Operations

For each byte of a main memory address, Subtest 125 initializes the memory address, then per-
forms a Test and Modify (TAM) operation on the byte of the word under test. Then both the
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returned data and memory location where the operation was performed are verified.

Checks for the following conditions are included:

e Ability of Port E to write to each of the four bytes of a word
e Ability of Ports A-D to write to a different byte of a word
e Ability of Ports A-E to write to the same byte of a word

Subtest 125 tests TAM operation for all the memory cards with ECC and parity checking dis-
abled.

Subtest 126, TAM via EBUS Operations

Subtest 126 checks TAS/TAC operations via EBUS transfers. Each of the four bytes of a word
are verified to correctly set and clear. Subtest 126 checks this operation for all the memory cards
with ECC and parity checking disabled.

Subtest 170, ECC RAM Testing by EBUS (Data=ECC Patterns)

Subtest 170 verifies that all bits of the ECC RAM memory devices can be set and cleared. This
subtest uses patterns designed to set and then clear all seven ECC check-bits for all the memory
locations selected. This subtest is executed with ECC and parity enabled.

Subtest 200, Crossbar Write/Read Latching

Subtest 200 verifies the Arbitration Gate Array correctly selects the win sequence between the five
ports on reads. It also verifies the read and write pointers in each of the crossbar gate arrays.
This subtest is executed on each memory card with ECC and parity checking disabled.

Class 2 Subtests, Service Processor Based Subtests of ECC Functional-
ity

The Service Processor based Error Correcting Code (ECC) subtests verify the operation of the
ECC capability of the memory subsystem. These subtests run exclusively with Service
Processor-based code. They verify the functions by performing reads and writes, tests and
modifies, and scrub operations. These operations are performed either through scan or EBUS
accesses to memory with forced ECC and parity setups.

The following table lists the Class 2 Subtests as well as their minimum and maximum time to
execute in minutes and seconds, and object module and source file:
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Table mem4000-4, Class 2 Subtests

150 Scan Testing of Normal mem4 000.t st_150.¢c 01:16 06:04
ECC/Parity

151 Scan Testing of Write Parity mem4 000.t st_151.c 00:04 00:20
Error Detection

152 Scan Testing of Single-Bit ECC mem4000.t st_152.¢ 06:57 31:00
Detection, Data-Bits

153 Scan Testing of Single-Bit ECC mem4000.¢ st_158.¢ 02:19 11:00
Detection, Check-Bits

154 Scan Testing of Double-Bit ECC mem4000.t st_154.¢c 01:26 06:40
Detection, Data-Bits

155 Scan Testing of Double-Bit ECC mem4000.t st_155.¢ 00:35 03:00
Detection, Check-Bits

156 Scan Testing of Single-Bit ECC mem4000.t st_156.¢ 00:29 02:00
Detection, Partial Writes

157 Scan Testing of Single-Bit ECC mem4000.t st_157.¢ 00:28 02:00
Detection, TAM

158 Scan Testing of Scrub Operation | mem{f000.¢ st_158.¢ 00:13 01:00

160 Ebus Testing of Normal mem4000.t st_160.¢c 00:21 02:00
ECC/Parity

161 Ebus Testing of Read Parity mem4000.t st_161.¢c 00:06 00:24
Error Detection

Subtest 150, Scan Testing of Normal ECC/Parity

This subtest verifies the normal passage of data through the ECC and parity circuitry of the
memory system. It enables ECC and writes a data pattern of walking 1’s via scan operations. [t
then performs scan read operations and verifies that no errors are detected and that the data read
equals the data written.

This subtest tests all the ECC and parity generators and checkers for all the memory cards that
are installed. The number of possible ECC/parity generators/checkers in the system is eight per
card with a maximum of eight cards. This subtest is executed with ECC and parity enabled.

Subtest 151, Scan Testing of Write Parity Error Detection

This subtest verifies the ability of the memory system to detect parity errors on write data. A
data pattern of walking 1’s for each byte and parity of all 0’s is written. This causes a parity
error for each of the parity bits of the 4 bytes. The subtest verifies that the memory system
detects the error by checking that the hard error interrupt occurs and that the proper byte is
tagged as being in error.

This subtest tests all the parity generators/checkers for all the memory cards that are installed

with ECC and parity enabled. The number of possible parity generators/checkers in the system
1s eight per card with a maximum of eight cards.
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Subtest 152, Scan Testing of Single-Bit ECC Detection, Data-Bits

This subtest verifies the ability of the memory system to detect and correct single-bit errors. It
writes a data pattern of walking 1’s that has the ECC codes of a 0 data pattern. The pattern is
written via scan operations. The ECC code is forced on writes which places the bad ECC code in
memory. The subtest then performs a scan read operation. A verification is made that the
correct single-bit error is detected for all 32 bits through the soft error interrupt of the Service
Processor and the soft error scan ring information of the memory soft log. The test also verifies
that the data read equals all 0’s since the bit is toggled. The data is then reread and it is
reverified that the soft error occurs since the data in memory is not corrected.

The test is then executed with the ECC code forced on reads. The same results are expected.
This verifies the ECC generation logic on writing the data and the generation of the ECC code
used to check what was written in memory against what was read.

The next data pattern is a walking 0 with an ECC code for all 1’s. The same results are
expected.

This subtest tests all the ECC generators/checkers for all memory cards that are installed with
ECC and parity enabled. The number of possible ECC generators/checkers in the system is eight
per card with a maximum of eight cards.

Subtest 153, Scan Testing of Single-Bit ECC Detection, Check-Bits

Subtest 153 verifies the ability of the memory system to detect and correct single-bit ECC errors
in the check-bits. The subtest uses a pattern of all 0’s data and the forced ECC code is selected
to cause an ECC error in each of the check-bits. The subtest verifies that the correct single-bit
error is detected for all seven check-bits through the soft error interrupt of the Service Processor
and the soft error scan ring information of the memory soft log. It also verifies the data read is
all 0’s (since the error is in the check bits). The data is reread and the same results are expected.

The test is then executed with the ECC code forced on reads. The same results are expected.
This verifies the ECC generation logic on writing the data and the generation of the ECC code
used to check what was written in memory against what was read.

The next data pattern is 1’s with ECC codes selected to cause an ECC check-bit error. The test
verifies that the bit in error can be toggled in either direction.

This subtest tests all the ECC generators/checkers for all memory cards that are installed with
ECC and parity enabled. The number of possible ECC generators/checkers in the system is eight
per card with a maximum ol eight cards.

Subtest 154, Scan Testing of Double-Bit ECC Detection, Data-Bits

Subtest 154 verifies the ability of the memory system to detect double-bit errors. The subtest
writes a pattern similar to walking 1’s, except it has two bits set. An ECC code for 0 data is
forced on writes that places the bad ECC code in memory. The subtest then performs a main
memory read operation via scan. A verification is made that the correct double-bit error is
detected for all 32 bits through the hard error interrupt of the Service Processor and the hard
error scan ring information of the meniory soft log. Hard error interrupts are expected and mul-
tibit error information is expected in the scan results. In this subtest, data is not checked.
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This subtest tests all the ECC generators/checkers for all memory cards that are installed with
ECC and parity enabled. The number of possible ECC generators/checkers in the system is eight
per card with a maximum of eight cards.

Subtest 155, Scan Testing of Double-Bit ECC Detection, Check-Bits

Subtest 155 verifies the ability of the memory system to detect double-bit errors in the ECC
check-bits. It uses a forced ECC code, which causes a double-bit error. Hard error interrupts are
expected and multibit error information is expected in the scan results. In this subtest, data is
not checked.

This subtest tests all the ECC generators/checkers for all memory cards that are installed with
ECC and parity enabled. The number of possible ECC generators/checkers in the system is eight
per card with a maximum of eight cards.

Subtest 156, Scan Testing of Single-Bit ECC Detection, Partial Writes

Subtest 156 checks for correct operation when partial writes are performed. The subtest uses a
pattern of constant 1 with an ECC code for all 0’s. The three test conditions are as follows:

e Check results when pattern forces bad ECC on writes twice, then reads and checks
data.

o Check results when test forces bad ECC code on first write, uses normal ECC on second
write, and then reads data.

® Check results when test forces bad ECC code on first write, uses normal ECC on next
two writes and then reads data.

For the first case, the subtest expects normal return from the first write since it gets the result of
the first read returned. It then expects the correct soft error information on the second write
which gets the result of the first write as read data. The subtest also expects soft errors on the
read operation as 1t is getting the result of the second write returned when 1t reads. The data is
then checked for all 0’s.

For the second case, the subtest expects normal return from the first write since it gets the result
of the first read returned. It then expects the correct soft error information on the second write
which gets the result of the first write as read data. Since the second write is performed with
good ECC, the subtest expects normal return with no ECC errors on the read operation. The
data is then checked for the constant 1 pattern.

For the third case, the subtest expects normal return from the first write since it gets the result of
the first read returned. It then expects the correct soft error information on the second write
which gets the result of the first write as read data. Since the second write is performed with
good ECC the subtest expects normal return with no ECC errors on the third write operation.
Since the third write is performed with good ECC, the subtest expects normal return with no
ECC errors for the read operation. The data is then checked for the constant 1 data. This sub-
test is executed with ECC and parity enabled.
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Subtest 157, Scan Testing of Single-Bit ECC Detection, TAM

Subtest 157 checks for correct operation when test and modify operations are performed. The
subtest uses a pattern of constant 1 with an ECC code for all 0’s. The three test conditions are
as follows:

® Check results when pattern forces bad ECC on test and modifies twice, then reads and
checks data.

e Check results when test forces bad ECC code on first test and modify, uses normal ECC
on second test and modify, and then reads data.

® Check results when test forces bad ECC code on first test and modify, uses normal ECC
on next two Test and Modifys and then reads data.

For the first case, the subtest expects normal return from the first test and modify since it gets
the result of the first read returned. It then expects the correct soft error information on the
second test and modify which gets the result of the first test and modify as read data. The sub-
test also expects soft errors on the read operation as it is getting the result of the second test and
modify returned when it reads. The data is then checked for all 0’s.

For the second case, the subtest expects normal return from the first test and modify since it gets
the result of the first read returned. It then expects the correct soft error information on the
second test and modify which gets the result of the first test and modify as read data. Since the
second test and modify is performed with good ECC, the subtest expects normal return with no
ECC errors on the read operation. The data is then checked for the constant 1 pattern.

For the third case, the subtest expects normal return from the first test and modify since it gets
the result of the first read returned. It then expects the correct soft error information on the
second test and modify which gets the result of the first test and modify as read data. Since the
second test and modify is performed with good ECC, the subtest expects normal return with no
ECC errors on the third test and modify operation. Since the third test and modify is performed
with good ECC, the subtest expects normal return with no ECC errors for the read operation.
The data is then checked for the constant 1 data. This subtest is executed with ECC and parity
enabled.

Subtest 158, Scan Testing of Scrub Operation

Subtest 158 verifies the scrub operation. First, a pattern of walking 1 is written with forced bad
ECC codes to memory via scan. The subtest then reads from memory via scan and verifies the
correct soft error occurs and the data is correct. The subtest then performs a scrub operation to
memory, rereads the data and verifies that a normal return occurs, after which the data is
verified.

This subtest is executed with ECC and parity enabled.

Subtest 180, EBUS Testing of Normal ECC Parity

Subtest 160 verifies the normal passage of data through the ECC and parity circuitry of the
memory system. It enables ECC and writes a pattern of walking 1’s data via EBUS transfers. It
then performs read operations via EBUS translers and verifies that no errors are detected and
that the data read equals the data written.
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This subtest tests all the ECC and parity generators and checkers for all memory cards that are
installed with ECC and parity enabled. The number of possible ECC/parity generators/checkers
in the system is eight per card for a maximum of eight cards.

Subtest 161, EBUS Testing of Read Parity Error Detection

Subtest 161 verifies the ability of the Service Processor to detect parity errors on reads from the
memory subsystem. The subtest writes data with good parity to memory via the EBUS. It then
sets the forced read parity-bit of the scan ring and performs a read operation via the EBUS. The
subtest verifies that the Service Processor EBUS logic detects the parity error and returns this
information in the EBUS log register. This subtest is executed with ECC and parity enabled.

Class 3 Subtests, CPU-based Subtests of Basic Functionality

The CPU-based subtests verify the bulk of main memory. They use a combination of Service
Processor and CPU code to execute. The Service Processor code is primarily responsible for
determining the test areas that need to be tested, the setup of CPU pattern parameters and the
monitoring and checking of CPU test result codes.

The CPU code for these subtests is rather basic in nature. It receives pattern description infor-
mation from the Service Processor. This information is essentially the pattern to utilize and the
address range to test. The CPU code is then capable of performing write/read/verify sequences
using these parameters.

The following table lists the Class 3 subtests, including the object module and source file for each:
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Table mem4000-5, Class 3 Subtests

300 Main Memory Testing by CPU. mem4000.¢ st_800.c 00:34 02:10 2:40
Data=Alternating

301 Main Memory Testing by CPU. mem4000.¢ st_800.c 00:24 01:36 2:40
Data==Switching

302 Main Memory Testing by CPU. mem4000.¢ st_800.c 00:11 00:44 2:40
Address=Data

303 Main Memory Testing by CPU. mem4000.¢ st_800.c 00:11 00:44 2:40
Refresh

350 CPU Testing of Memory Bank mem4000.1 st_850.¢ 00:08 00:15 2:40
Independence

370 ECC Ram Testing By CPU. mem4000.t 8t_870.c 00:22 01:30 2:40
Data=ECC Patterns

500 CPU Testing: Addressing Word Write, mem4000.¢ 5t_500.c 00:13 01:00 2:40
Address Increment=Byte

501 CPU Testing: Addressing Word Write, mem4000.¢ st_500.c 00:15 01:00 2:40
Address Increment=Half Word

502 CPU Testing: Addressing Word Write, mem4000.¢ 8t_500.c 00:26 02:00 2:40
Address Increment=Word

503 CPU Testing: Addressing Word Write, mem4000.¢ 81_500.¢ 00:14 01:00 2:40
Address Increment=Long Word

504 CPU Testing: Addressing Word Write, mem4000.¢ 8t_500.c 00:03 00:15 2:40
Address Increment.=Bank .

505 CPU Testing: Addressing Word Write, mem4000.t st_500.¢c 00:01 00:10 2:40
Address Increment=Row

Subtest 300, Main Memory Testing by CPU (Data=Alternating)
Subtest 300 verifies the ability to set and clear all bits of the memory devices. This subtest uses a

pattern of alternating 1’s and 0’s, a pattern of alternating 0’s and 1’s, and an odd parity pattern
for all memory locations. ECC and parity are enabled in these subtests.

Subtest 301, Main Memory Testing by CPU (Data=Switching)

Subtest 301 verifies the ability to alternate all 1’s data with all 0’s data between addresses on the
same memory card. ECC/Parity is enabled in this subtest.

Subtest 302, Main Memory Testing by CPU (Address=Data)

Subtest 302 verifies the ability to uniquely address each memory location. This subtest uses an
address equals data pattern. ECC/Parity is enabled in this subtest.
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Subtest 303, Main Memory Testing by CPU (Refresh)

Subtest 303 checks that the refresh circuitry is operational. This subtest writes a pattern of alter-
nating 1’s and 0’s to memory, waits for a specified time period, then retrieves the data from
memory and verifies that no deterioration of the data has occurred. This subtest is executed with
ECC and parity enabled.

Subtest 350, CPU Testing of Memory Bank Independence

Subtest 350 initializes all eight addresses that are at the same chip address. It then writes a data
pattern to a selected chip address. A read is then made of the selected chip address for all eight
banks of the memory card. The subtest verifies only that the selected write occurred. The test-
ing is repeated for all eight banks. This subtest is executed with ECC and parity enabled.

Subtest 370, ECC RAM Testing by CPU (Data=ECC Patterns)

Subtest 370 verifies the ability to set and clear all bits of the memory devices. This subtest uses
patterns designed to set and clear all the ECC check-bits in the ECC RAMS. ECC and parity
are enabled in these subtests.

Subtests 500-505, Memory Addressing Subtests

Subtests 500-505 attempt to find addressing problems that could occur in the memory system.
They use selected addresses related to the memory system layout.

The addressing subtests initialize a section of memory and then write a pattern in one of the fol-
lowing ways:
e Distributed by Byte
e Distributed by Half Word
Distributed by Word
Distributed by Two Words (Long Word)
Distributed by Bank
Distributed by Row

The subtests then read all the data back and verify the results. These subtests are executed with
ECC and parity enabled.

Class 4 Subtests, CPU-based Tests of ECC Functionality

The following table is a complete list of the Class 4 subtests, with object module, source file, and
a minimum and maximum test time in seconds for each:
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Table mem4000-6, Class 4 Subtests

400 CPU Testing of Normal | mem4000.t st_400.c 00:05 00:10 2:40
ECC/Parity

401 CPU Testing of Read mem4000. st_401.c 00:04 00:10 2:40
Parity Error Detection

402 CPU Testing of Single mem4000. st_402.c 00:02 00:05 2:40
Bit ECC Detection

403 CPU Testing of Double mem4000.1 st_403.c 00:02 00:05 2:40
Bit ECC Detection

Subtest 400, CPU Testing of Normal ECC/Parity

Subtest 400 verifies normal passage of data through the ECC and parity circuitry of the memory
system. This subtest writes a pattern of walking 1’s data. It then reads the data and verifies
that no parity or ECC errors are detected and that the data read equals the data written. This
subtest is executed with ECC and parity enabled.

Subtest 401, CPU Testing of Parity Error Detection

Subtest 401 verifies the ability of the CPU to detect parity errors on read data from the memory
subsystem. This subtest writes a pattern to memory and then sets the forced read parity-bit of
the scan ring. It then starts the CPU and verifies that a hard error occurs and that the error is
caused by a parity error. This subtest is executed with ECC and parity enabled.

Subtest 402, CPU Testing of Single-Bit ECC Detection

Subtest 402 verifies the ability of the memory system to detect and correct single-bit errors. It
tests for one single-bit error in each of the memory banks. A pattern having incorrect ECC codes
is written via scan. The subtest then starts the CPU and reads the data. It verifies that the
correct single-bit error is detected for all the memory banks through the soft error interrupt and

the soft error scan ring information of the soft log. This subtest is executed with ECC and parity
enabled.

Subtest 403, CPU Testing of Double-Bit ECC Detection

This subtest verifies the ability of the memory system to detect double-bit errors. A double-bit
error is written to memory via scan operations. The subtest starts the CPU which reads the
address with the error and verifies that a double-bit error is detected through the hard error
interrupt and the soft error scan ring information of the soft log. This subtest is executed with
ECC and parity enabled.
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Test Error Messages

The following format is used to display mem4000 error messages:

Figure mem4000-5, Sample Test Error Message Format

/ *%x%x%k Thu Dec 30 09:24:02 *k¥%xxx \
Test: mem4000.t 1.6 Class: 2 Subtest: 152 1.3 Count: 1 Error: O
Failed: Scan testing of single bit ECC detection. Data Bits

Checking forced write ECC codes
Pattern: Walk 1, ECC for data = 0
Slot: 4 Bank: O

loop cnt: O

FAIL OFFSET/
TYPE ADDR EXP ACT COMMENTS
ECC 08000000 08000000 40000000 MCM ecc error addr

paused at fail in subtest 152

\- _/

The first three lines in the figure above are LIB TEST information, which includes the day, date,
time and year, followed by the test name, mem4000.¢, the test revision number (1.6), the Subtest
Class (2), the Subtest number (152), and the Subtest revision number (1.3). The count and error

information can be ignored. The next line contains the subtest name, which is preceded by the
Failed: header.

The next four lines in the figure are the set-up information, and contain what the test was testing
when it failed. In this case, the test was checking forced write ECC codes. The pattern was a
Walk 1, the ECC for data was 0, the slot was 4, the memory bank, 0, and the loop count was 0.

The next lines contain the actual error message information. The following headers are used: the
fail type, the offset or address, the expected value, the actual value, and a comment describing the
failure.

The last two lines simply give a brief explanation of the failure. The fail type in the actual error
information line may be any of the following:

e DATA — Data value miscompared

e PARITY — Parity value miscompared

e ECC — Error Correcting Code (ECC) miscompared

® MM WR — Unexpected return code from an EBUS write operation

® MM RD — Unexpected return code from an EBUS read operation

e IER — Unexpected Interrupt Error Register

® ESR — Unexpected Interrupt Source Register

e MM TAM — Unexpected return code from an EBUS Test and Modify operation

e ADDR — Address returned in error
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The comments portion of the error message information gives further explanation of what the test
expected or did not expect when the test failed. There are 18 possible comment lines, each of
which are listed and explained here.

e hard err failure — Hard error scan field returned wrong data
e par err failure — Parity error scan field returned wrong data
e wr_dat failure — Write data scan field returned wrong data

e wr_par failure — Write parity scan field returned wrong data

e log cycle type failure — Cycle type scan field returned wrong data

o xfr from MM — Unexpected status from an EBUS transfer on an EBUS write opera-
tion

e xfr to MM — Unexpected status from an EBUS transfer on an EBUS read operation

e TAM of MM — Unexpected status from an EBUS transfer on a test and modify of
memory operation

e MCM hard err type — MCM had unexpected hard error type
e MCM soft err type — MCM had unexpected soft error type

e SEL: no memory soft error — Failure to receive memory soft error in Soft Error
Log Register

® MCM ecc value — Unexpected value for ECC code

e ISR:mo soft err — Failure to receive soft error in Interrupt Status Register

e ISR: no soft err expected — Soft error received by Interrupt Status Register
when no error was expected

e ISR: no hard error — Failure to receive hard error in ISR register
e ESR: no MCM error — Failure to receive MCM error in ESR register
e ISR: unable to clear soft err — Unable to clear ISR soft error

e ISR: unable to clear hard err — Unable to clear ISR hard error

SPU UNIX Error Messages

For a common list of possible error messages resulting from SPU UNIX, refer to the appendix on
SPU UNIX Error Messages.
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CPX Functional Test

Overview

The ¢pz4000 is a stand-alone diagnostic for CPXs, CUEs, and CUOs. All functional blocks of the
CPU Utility Board(s) are tested. This document assumes that the reader is familiar with these
functional blocks.

- A

The term ‘‘Service Processor” and “SP” are used
generically to represent either SP2 or SP4 depending on
the system configuration under test. The term “CPU
Utility Board(s)”” is used to represent either a CPX or a
CUE / CUO combination depending on the system under
test. Also, “PBUS Interface Board(s)” is used to
represent either a PIA, a PI2 installed in the PIY slot, or
two PlI2s installed in the PIX and PIY slots, depending
on the system configuration under test. )
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Figure cpx4000-1, Functional Areas Tested by cpz4000
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Prerequisites and Required Equipment

Hoa1055b
10/14/88

When cpx4000 is executed on a system containing a CPX, only a CPX, PIA, and SP2 are
required. When executed on a system containing a CUE and CUO, only a CUE, CUO, PI2 (in
the PIY slot), and SP4 are required. Any other boards installed in the system will not affect
execution.

This test assumes spul000 subtests and applicable spuf{000 subtests pass. The PIA is required for
both clock generation and EBUS arbitration, the PI2 (in the PIY) slot for EBUS arbitration only.
A large number of ¢px4000 subtests require the EBUS to be functional.

Table cpx4000-1, Required Functional Boards

SP2 / SP4
PIA / PI2

spul000, spul 000
p1a4000
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Test Invocation

The ¢pz4000 test requires no input, other than the specification of individual subtests or classes.
All subtests verify that the necessary hardware is present before attempting to execute. If the
hardware is not present, a message is displayed indicating what missing hardware is required.
Also, if a subtest is not applicable to the specific CPU Utilities Board(s) installed, the message
“not executed subtest not applicable’ will be displayed.

To invoke the cpxz4000 test, use the procedure shown in the following figure. All responses in
boldface are entered by the user. The prompts and responses would appear sequentially on the

screen, one line at a time. All the prompts and responses are shown in one figure for convenience.

Figure cpx4000-2, Test Invocation Sequence

4 (spw)> ecd /mnt/test )
(spu)> sysreset
(spu)> dshell
CONVEX DIAGNGOSTIC SHELL

test cpx4000 [-c¢ [class numeral(s)]] [-s [subtest numeral(s)]] [+> filename]

/

After entering dshell, specific dshell parameters may be
changed. Refer to the “Dshell and Iscan Overview”
chapter of this manual for more information.

Entering only test cpx4000 executes all the cpz{000 subtests sequentially. Execute a specific
class(es) of subtest(s) or one or more individual subtests by using the -e¢ or -s options,
respectively. Detailed information for using these options can be found in the “Dshell and Iscan
Overview” chapter of this manual. The [+> filename] option allows the test results to be
appended to filename.

Test Parameter Menu

There is no test parameter menu with cpz4000; however, the test may be invoked using the -¢
and -s options to specify subtests.

Default Sequence

Those subtests specified upon test invocation will be executed in the order specified. Entering
test cpx4000 exccutes all subtests in order.
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Class Descriptions
There are three classes of subtests in cpz4000.

Class 1 subtests give a quick overview of many (but not all) of the functional blocks of the CPU
Utility Board(s).

Class 2 subtests give a necessary, but longer, overview of much of the remaining functionality of
the CPU Utility Board(s). Both Class 1 and Class 2 subtests must be executed to have any
confidence in the board(s).

Class 3 subtests further test functionality initially tested in Class 1 and Class 2 subtests, however
they take significantly longer to execute. These subtests should be executed if the hardware
integrity is at all suspect.

Subtest Descriptions

The following sections describe the c¢pz4000 subtests. The following table lists each subtest, its
class, object module, source file, and execution time.

~ N

There are two execution time columns in the following
table. The CPX TIME column represents the time
required to execute the subtest on a system containing a
CPX. The CUE / CUO TIME column represents the
time required to execute the subtest on a system

containing a CUE and CUO.
- _/
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Table cpx4000-2,

cpx4000 Subtests

CPX Functional Test

1 Reset State Verification cpz4000.t st_100.¢ 0:04 0:02

105 1 Arbitration Win Logic cpz4 000.t st_105.¢ 0:01 NA*
125 1 Low Level Error Processing cpz4000.t sl_125.¢ 0:01 0:01
130 1 Crossbar Data Parity, 8 LSB epzd000.t st_180.c 0:01 NA?
135 1 Crossbar Data Parity, 8 MSB cpz4000.t st_135.c 0:01 NA?
140 1 Timer and PCM Hard Error cpzd 000.L st_140.c 0:01 0:01
155 1 Low Levei Bad Bank Select Hard Errors epx4000.t st_155.¢ 0:01 0:01
160 1 Processor Soft Errors cpzd000.t st_160.¢ 0:01 0:01
161 1 CU Soft Errors cpzf000.t st_161.c 0:01 0:03
165 1 lllegal I/O Address at Error Logic cpzf000.t st_l65.¢ 0:01 0:01
170 1 Illegal I/O Address at Timers cpx4000.¢ sl_170.¢ 0:01 0:01
175 1 Illegal I/O Address at PCM cpzd000.¢ sl_175.¢ 0:01 0:01
180! 1 Overall [/O Address Test epzd 000.¢ sl_180.¢ 0:25 0:21
181! 1 Address and Data Trapping Test cpz4000.1 st_181.¢c 0:23 0:19
185! 1 Invalid PCM Reference cpzf 000.t st_I185.¢ 0:01 0:01
195 1 Communication Register Parity Error cpxd 000t st_195.¢ 0:01 0:01
200 1 High Level Bad Bank Select Hard Error epzf000.t st_200.¢ 0:01 0:01
205! 1 Nonexhaustive PCM Pattern Test cpzf000.1 sl_205.¢ 0:21 0:20
206! 3 Exhaustive PCM Pattern Test epzf 000.1 st_206.¢ 3:13 10:15
210! 1 General Multiple Bank R&M Bit Pattern Test cprf000.4 st_210.¢ 0:49 0:39
211! 2 Specific Multiple Bank R&M Bit Pattern Test cpzd 0001 st _210.c 1:00 0:48
2124 2 General Individual Bank R&M Bit Pattern Test cpz4000.t st_210.¢ 3:58 6:20
2137 3 Specific Individual Bank R&M Bit Pattern Test cpz{000.t st_210.¢ 7:33 12:03
215 1 Communication Register Pattern Test cpzf000.t st_215.¢ 3:53 1:59
217 2 Communication Register Functionality Test cp2f000.t st_217.c 5:22 2:58
220! 1 TOC Functionality Test cpzd 000.¢ SI_220.¢ 0:26 0:21
205! 1 PIT Functionality Test eprf 0001 st_225.¢ 0:26 0:21
Total Execution Time 28:22 37:05

[5Y

Subtest 100, Reset Test

Requires functional EBUS arbitrator (PIA or PIY)
Subtest is not currently applicable to these boards

Subtest 100 is a scan based test that asserts backplane reset to every board installed in the

system, then issues 40 normal clocks.

After removing reset, cvery field on the CPU Utility

Board(s) which should have a known state after a backplane reset, is checked to ensure that it
contains the correct value. Then the CPU Utility Board(s) is defaulted, and the fields checked

again.

Subtest 105, Arbitration Win Logic

Subtest 105 applies only to systems with a CPX. When attempted on other systems, the message
“not executed  subtest not applicable’ 1s displayed.

Third Edition
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Subtest 105 is a scan based test that verifies the arbitration gate array grants the correct port
access, depending on what bus(es) are requesting, and the previous order of access. This subtest
scans information into the arbitration gate array on the CPX, clocks the board and again scans
the board to determine if the correct port was granted access.

Subtest 125, Low Level Error Processing

Subtest 125 is a scan based test that checks that the Service Processor (SP) can sense a hard error
from all applicable CPU Utility Board(s). For each CPU utility board installed in a backplane,
all possible combinations of the hard error and halt disable signals are manipulated to insure that

a hard error is sensed (by the Service Processor) only when hard error is set and halt disable
clear.

Subtest 130, Crossbar Data Parity (8 LSB)

Subtest 130 is a scan based test that applies only to systems with a CPX. When attempted on
other systems, the message ‘‘not executed subtest not applicable” is displayed.

Subtest 130 verifies the parity checker for the lower 8 bits of write data coming out of the

crossbar gate arrays. Various combinations of data and parity are used, with the Service
Processor checking to insure it senses a hard error only when the data and parity do not match.

Subtest 135, Crossbar Data Parity (8 MSB)

Subtest 135 is a scan based test that applies only to systems with a CPX. When attempted on
other systems, the message ‘“‘not executed subtest not applicable” is displayed.

Subtest 135 is similar to subtest 130, except that it verifies the parity checker for the upper 8 bits
of write data coming out of the crossbar gate arrays.

Subtest 140, Timer and PCM Hard Errors
Subtest 140 i1s a scan based test that tests the sending of the Programmable Interrupt Timer
(PIT), Time of Century Counter (TOC) and Physical Configuration Map (PCM) hard errors.

Various information is scanned into the appropriate scan ring, and the Service Processor checks
that it senses a hard error only when one is expected.

Subtest 155, Bad Bank Select Hard Error

Subtest 155 is a scan based tests that checks that the Service Processor senses a hard error when

any of the “illegal start” bits are set in the appropriate scan ring. Various combinations of the
bits are checked.

Subtest 160, Processor Soft Errors

Subtest 160 is a scan based test that tests the ability of the Service Processor to sense a CPU soft
error through the appropriate CPU Utility Board(s). All processor soft errors are verified, first by

1I.cpx4000-8 Third Edition



CONVEX Processor Diagnostics Manual CPX Functional Test

setting the appropriate bit in the scan ring on the appropriate CPU Utility Board(s), then by
setting bits on any installed CPU boards.

Subtest 161, CU Soft Errors

Subtest 161 is a scan based test that checks the ability of the Service Processor to sense modified
bit soft errors on the CPU Utility Board(s). All possible legal and illegal conditions are checked,
and the Service Processor checks to make sure it senses a soft error only when expected.

Subtest 165, Illegal I/O Address at Low Level Logic

Subtest 165 is scan based and tests the ability of the Service Processor to sense a hard error
generated at the low level error logic’s address checking circuitry. Various legal and illegal
addresses are attempted.

Subtest 170, Illegal I/O Address at Timers

Subtest 170 is scan based and tests the ability of the Time of Century (TOC) and the
Programmable Interrupt Timer (PIT) circuitry to detect an address error, and transmit it to the
Service Processor. Various legal and illegal addresses are attempted, with the Service Processor
checking to insure it senses an error only when one is expected.

Subtest 175, Illegal 1/O Address at PCM

Subtest 175 is a scan based test that tests the PCM to insure the Service Processor can detect a
hard error which results from an invalid address. Various legal and illegal addresses are
attempted.

Subtest 180, Overall I/O Address Test

Subtest 180 tests the ability of the Service Processor to detect a hard error for various IO space
addresses over the entire range of 1/O space. Both boundary and interior writes are attempted to
locations in each legal and illegal section of system I/O space. This subtest enables clocks to an
initialized 1/O subsystem, and attempts accesses over the EBUS.

Subtest 181, Address and Data Trapping Test

Subtest 181 attempts the same I/O space writes as Subtest 180, but Subtest 181 ensures that the
address (and data for the CPX) trapped by each illegal write are correct by reading the scan ring
and checking what was actually trapped against the expected value(s). This subtest enables
clocks to an initialized 1/0 subsystem, and attempts accesses over the EBUS, but also uses scan
to check the operations.
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Subtest 185, Invalid PCM Reference

Subtest 185 tests the ability of the Service Processor to sense a hard error that results from a
reference to a main memory location zero, which is marked nonexistent by the PCM on the CPU
Utility Board(s). Memory boards are not required for this subtest. This subtest is scan based,
but does use system I/O space transactions over the EBUS to read and write the PCM on the
CPU Utility Board(s).

Subtest 195, Communication Register Parity Error

Subtest 195 tests the ability of the Service Processor to detect the hard error which results from a
parity error on communication register data. Various legal and illegal combinations of data and
parity are scanned into the appropriate CPU Utility Board(s), the board clocked, and the Service
Processor checks to insure it received and error only if one was expected. Each of the 10 parity
checkers (8 for data bits and 2 for lock bits) are verified. This subtest is scan based.

Subtest 200, High Level Bad Bank Select Hard Error

Subtest 200 is a scan based test that checks that the Service Processor senses a hard error when
an illegal start is generated by the arbitration gate array on the CPX or CUE. Each of the 5
illegal “segments’ is individually checked, by scanning the start into the gate array and clocking
the board. The Service Processor checks to insure it senses a hard error.

Subtest 205, Nonexhaustive PCM Pattern Test

Subtest 205 pattern tests the Physical Configuration Map (PCM). The PCM is saved before the
test, and restored after the test completes. Other than initialization via scan, this subtest uses
only system I/O space reads and writes.

The CPX version of the subtest tests the PCM RAM associated with each processor separately;
processor B’'s PCM RAM is tested first, processor A’s second. The CUE / CUE version tests each
processor’s odd and even bank of PCM RAM separately, in the following order:

o A even

o B even

e C even

o D even

e A odd

e Bodd

e Codd

e D odd

First, a one is written to all the PCM locations, and then the entire PCM is read to ensure that
every bit is set. Second, a zero is written to all the PCM locations, and then the entire PCM is
read to ensure that every bit is zero. Third, a one is written to every seventh bit of the PCM,
and the entire PCM is read to ensure that only every seventh bit is a one.
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Subtest 206, Exhaustive PCM Pattern Test

Subtest 206 pattern tests the Physical Configuration Map (PCM). The PCM is saved before the
test, and restored after the test completes. Other than initialization via scan, this subtest uses
only system I/O space read and writes.

The CPX version of the subtest tests the PCM RAM associated with each processor separately;
processor B’s PCM RAM is tested first, processor A’s second. The CUE / CUE version tests each
processor’s odd and even bank of PCM RAM separately in the following order:

e A even

o B even

e C even

o D even

e A odd

e B odd

e C odd

e D odd

First, a zero is written to all the PCM locations, and the entire PCM is read to ensure that every
bit is clear. Second, for each location of the PCM bank under test, the following occurs:

o The location is set to one

e Every PCM location is read and checked to insure that each bit contains the expected
value

e The location is cleared to zero

Subtests 210 & 212, General Multiple and Individual Bank R&M Bits

Subtests 210 and 212 pattern test the Referenced and Modified (R&M) bits. The CPX has 8
“banks” of R&M bits. The CUE / CUO pair has 16 banks of R&M bits. Subtest 210 tests all
banks together, and Subtest 212 tests each of the banks separately.

The R&M bits are tested by writing a pattern to all locations, then reading it back and checking
for errors. The first pattern is setting every location, the second clearing, and the third is setting
every seventh bit and clearing all the others. Other than initialization via scan, this subtest uses
only 1/0 space reads and writes.

Subtests 211 & 213, Specific Multiple & Individual Bank R&M Bits

Subtests 211 and 213 exhaustively test random R&M bits. The CPX has 8 “banks’ of R&M bits.
The CUE / CUO pair has 16 banks of R&M bits. Subtest 211 tests all banks together, and
Subtest 213 tests each bank separately. Other than initialization via scan, this subtest uses only
I/O space reads and writes.

First, all locations are cleared. Then, for each address to test, the following operations are
performed:
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o Set both the referenced and the modified bits by writing to the location in system I/O
space

e Read every referenced and modified bit and verify that only the bits at the location set
are set

e C(lear any set referenced and modified bits

Subtest 215, Communication Register Pattern Test

Subtest 215 pattern tests the communication registers and their lock bits. The communication
registers and their lock bits are read and written via scan.

First, all lock bits are cleared to zero, then checked to insure they are cleared. Second, for each
lock bit, the following occurs:

e The lock bit 1s set to one
e That lock bit is read and checked to insure it is set

e The lock bit is cleared to zero

Third, the communication registers are pattern tested with the following patterns:

e Ones (OXFFFFFFFF)
Ones/Zeros (OXAAAAAAAA)
Zeros/Ones (0x55555555)

e Incrementing pattern (address uniqueness pattern)
Zeros {0x00000000)
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Subtest 217, Communication Register Functionality Test

Subtest 217 tests the functionality of each legal Communication Register operation. Only scan is
used for this test. The order of testing is as follows:

1. All 16 modified bits are cleared and checked to ensure that they cleared

N

Each modified bit is individually checked by doing the following:
e The bit under test is set

e All 16 modified bits are read and checked to make sure that only the bit
under test is set

o The bit under test is cleared

3. Each communication register operation is tested with a register associated with each
modified bit as follows:

e The register, its lock bit, and the associated modified bit is cleared
o The register is read to ensure it contains zeros
o The operation to be checked is performed

e FEach of the 16 modified bits is checked (The one associated with the register
under test is checked to verify it is in the expected state, the others are
checked to ensure they are clear)

e The register under test is read, and the data, lock bit, and modified bits are
checked to ensure they are as expected

Subtest 220, TOC Functionality Test

Subtest 220 first pattern tests the TOC Data Register. Then, it insures the TOC increments
when enabled, and does not increment when disabled. Next the subtest insures the TOC does not
increment during multiple reads. It insures every 16 bit word of the TOC does increments
properly.

Subtest 225, PIT Functionality Test

Subtest 225 first pattern tests the PIT registers. Then it insures the PIT increments properly
when enabled, and does not increment when disabled. Next, the PIT is set to interrupt the
Service Processor. The Service Processor insures it received the interrupt and attempts to clear
the interrupt. The PIT’s status register is tested to insure the full and overflow bits were set
correctly. The status register is reread to insure it cleared correctly. The subtest checks that the
interrupt number and next count registers of the PIT have not changed. It then allows multiple
interrupts of the Service Processor and rechecks the functionality of the PIT status register.

Test Error Messages

The following sections provide a complete description of the CPX Functional Test error messages.
Sections are provided for each group of subtests, and their corresponding error messages.
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Subtest 100 Errors

The following error messages could result from an error in subtest 100:

CPX reset error after scn_reset

field: IIII actual: O0xJJJJJJJJ  expected: OXKKKKKKKK

or:

CPX reset error after cpx_default

field: ITII actual: 0xJJJJJJJIJ expected: OXKKKKKKKK
or:

CUE reset error after scn_reset

field: IIII actual: 0xJJJJJJJJ  expected: OXKKKKKKKK
or:

CUE reset error after cpx_default

field: IIII actual: 0xJJJJJJJJ  expected: OXKKKKKKKK
or:

CUO resetl error after scn_reset

field: IIII actual: 0xJJJJJJJJ  expected: OXKKKKKKKK
or:

CUO reset error after cpx_default

field: IIII actual: OxJJJJJJJJ expected: OXKKKKKKKK
where:

IIII isthe name of the field
JJJJJJJIJ 1s the actual value of the field, in hex
KKKKKKKK 1is the expected value of the field, in hex

Subtest 105 Errors

The following error message could result from an error in subtest 105:

arbitration gate array win error
test: I actual: J expected: K

where:
I is a character representing the port under test
J is the actual win value, in hex
K is the expected win value, in hex

Subtest 125 Errors

Any of the following error messages could result from an error in subtest 125:

CPX halt disable: I hard err: J

or:

CUE halt_disable: I  hard err: J
or:

CUO halt_disable: I  hard _err: J
where:

I is the status of the halt disable bit.
J is the status of the hard error bit
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Subtest 130 Errors

Any of the followihg error messages could result from an error in subtest 130:

hard error set when expected clear
loop: I data: OxJJ parity: K

or:

hard error clear when expected set

loop: 1 data: OxJJ parity: K
or:

hard error set after attempting clear

loop: I data: OxJJ parity: K
where:

I is the number of the times the loop has been executed, in

decimal

JJ is the value written to the field, in hex
K is the parity written for that data, in decimal

Subtest 135 Errors

Any of the following error messages could result from an error in subtest 135:

hard error set when expected clear
loop: I data: 0xJJ parity: K

or:

hard error clear when expected set

loop: I data: OxJJ parity: K
or:

hard error set after attempting clear

loop: I data: OxJJ parity: K
where:

I is the number of the times the loop has been executed, in

decimal

JJ 1s the value written to the field, in hex
K is the parity written for that data, in decimal
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Subtest 140 Errors

Any of the following two line error'messages could result from an error in subtest 140.

One of the following lines:

hard error clear when expected set
hard error set when expected clear
hard error set after attempting clear

Followed by one of the following lines:

CPX misc.pcmmerr: I
CPX pcm _pit_hard: OxI
CUE pcm_rame_err: I
CUE pcm meme_err: I
CUE ti_err: I

CUO pcm ram err: I

CUO pcm_mem err: I
where:
I is the current value of the specified scan ring field, in hex

Subtest 155 Errors

Any of the following two line error messages could result from an error in subtest 155.
One of the following lines:

hard error clear when expected set
hard error set when expected clear
hard error set after attempting clear

Followed by one of the following lines:

CPX start_err: OxI
CUE m2_start:
CUE m4_start:
CUE m5_start:
CUE mé_start:
CUE m7_start:

L I o O o T o B |

where:
I is the current value of the specified scan ring field, in hex
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Subtest 160 Errors

CPX Functional Test

Any of the following multi-line error messages could result from an error in subtest 160.

One of the following lines:

Followed by one of the following groups of line(s):

where:

soft error clear when expected set
soft error set after attempting clear

VC[1] softerr: I

CPX misc.vcb soft:

LCPX vpeb soft: I

CPX misc.vcb soft:

LCPX vpcb_soft: I

DC[1] soft err: I

CPX misc.dcb soft:

LCPX dcub_soft: I

CPX misc.dcb_soft:

LCPX dcub_soft: I

VC[0] softerr: 1

CPX misc.vca _soft:

LCPX vpca_soft: I

CPX misc.vca_soft:

LCPX vpca soft: I

DC[0] soft err: I

CPX misc.dca soft:

LCPX dcua_soft: I

CPX misc.dca_soft:

LCPX dcua_soft: I

vC([0] softerr: I
LCUE vca_softerr:

LCUE vca_softerr:

vC[1i] softerr: 1I
LCUE vcb_softerr:

LCUE vcb_softerr:

vC{2] softerr: I
LCUE vcc_softerr:

LCUE vcc_softerr:

vC[3] softerr: I
LCUE vcd_softerr:

LCUE ved_softerr:

I is the current value of the specified scan ring field, in hex

Third Edition
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Subtest 161 Errors
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Any of the following multi-line error messages could result from an error in subtest 161.

One of the following lines:

soft error clear when expected set
soft error set after attempting clear

Followed by

CPX
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE
CUE

where:

II.cpx4000-16

one or more of the following lines:

misc.rmserr:. I

ae0_mod_data_out:
2e0_ _par_ data out:
ael_mod_ da.t,a. out:
ael par_ da.ta. out:
200_mod data out:
a00_ _par_ data out:
aol mod data out:
aol_ _par_ data out:
beO_mod data out:
beo_par_daba_out:
bel mod_data out:
bel par data out:
boO_mod_data_out:
bo0_par_data_out:
bol_mod_data_ out:
bol _par_ data out:
ce0_mod_ data out:
ce0 _par_ data out:
cel mod_ data out:
cel _par_ data out:
co0 mod data out:
coo_par_data_out:
col_mod_data_ out:
col_par_data_out:
de0_mod data out:
de0_ _par_ data out:
del_mod_ data out:
del _par_ data out:
doO_mod_ data outv:
do0_ _par_ dana out:
dol _mod data out:
doi _par_ data out:

HHHHAE A A HAE A AR A A H A

I was the initial value of the specified scan ring field, in hex
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Subtest 165 Errors

CPX Functional Test

Any of the following multi-line error messages could result from an error in subtest 165.

One of the following lines:

hard error clear when expected set

hard error set when expected clear

hard error set after attempting clear

Followed by

CPX
CPX
CPX
CPX

CUE
CUE
CUE
CUE

where:

either of the following groups of lines:

misc.
misc.
.tistart: I
.rmstart. I

misc
misc

xbar

mx_uadr: OxIII
pcmstart: I

addr_28 17: OxIII

pcm_start_a: I
ti_start0: I
rm_startO: I

I is the current value of the specified scan ring field, in hex

Subtest 170 Errors

Any of the following error messages could result from an error in subtest 170:

hard error set when expected clear

or:

hard error clear when expected set

or:

hard error set after attempting clear

Subtest 175 Errors

Any of the following two line error messages could result from an error in subtest 175.

One of the following lines:

hard error clear when expected set

hard error set when expected clear

hard error set after attempting clear

Followed by either of the following hnes:

CPX initial pcm.mx_ad: OxI initial pcm.req2: OXI
CUE initial pcm xbar_addr a<17..14>: OxI

where:

Third Edition

I is the current value of the specified scan ring field, in hex
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Subtest 180 Errors

Any of the following error messages could result from an error in subtest 180:

or:
or:

or:

where:

ioctl allocate call returned error
ioctl free call returned error
did not receive expected signal - address: OXIIIIIIII

received unexpected signal -~ address: OXIIIIIIII

IITIIIIII is the system I/O space address that failed, in hex

Subtest 181 Errors

Any of the following error messages could result from an error in subtest 180:

or:
or:
or:

or:

or:

where:

I1.cpx4000-18

ioctl allocate call returned error

ioctl free call returned error

did not receive expected signal - address: OXIIIIIIII
received unexpected signal - address: OXxIIIIIIII

trapped data does not match written data
actual data: 0xJJJJ trapped data: OxKKKK

trapped address (masked) does not match address written to
actual address: (masked) : OxLLLLLLLL  (unmasked): OXIIITIIII
trapped address: (masked) : OXMMMMMMMM

IIIIIIII is the system 1/O space address that failed, in hex

JJJJ is the data written to an illegal address, in hex

KKKK is the data trapped in the scan ring, in hex

LLLLLLLL is the masked system 1/O space address that failed, in hex

MMMMMMMM is the masked system I/O space address trapped in the scan ring, in hex

CONVEX Processor Diagnostics Manual
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Subtest 185 Errors

CPX Functional Test

Any of the following one line error messages could result from an error in subtest 185:

could not read first pcm location

Or:

could not write first pcm location

or:

could not restore first pcm location

In addition to the above, subtest 185 has several two-line error messages:

One of the following lines:

hard error clear when expected set

hard error set after attempting clear

Followed by any one the following lines:

CPX
CUE
CUE
CUE
CUE
CUE
CUE
CUE

CUE
where:

Third Edition

bank: A Even
a_me _req:
b_me req:
c_me req:
d_me regq:
a mo_req:
b_mo_req:
C_mo_req:
d mo_req:

I is the current value of the specified scan ring field, in hex

I

I
I
I
I
I
I
I

address:

a_me_addr:
b_me_addr:
c_me_addr:
d_me addr:
a_mo_addr:
b_mo_addr:
¢_mo_addr:
d_mo_addr:

0x00000000
OxI
OxI
OxI
OxI
OxI
0xI
OxI
OxI
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Subtest 195 Errors

Any of the following multi-line error messages could result from an error in subtest 195.

One of the following lines:

hard error clear when expected set
hard error set when expected clear
hard error set after attempting clear

Followed by either the following line or group of lines:

CPX creg.datparbad: OxI creg.lkparbad: OxI

initial CUQ rslt_par:
r_tc_reg ok:
tc_rslt_u:
tc_rslt_1:
comu_rd:
coml rd:
cmod_par_out:
r_cmod_oe:
r_ram cs:
lock_out:
lock_par:

xJJ

(S SV S S S W S SR S e |

where:
I is the current value of the specified scan ring field, in hex
J was the initial value of the specified scan ring field, in hex

Subtest 200 Errors

Any of the following two line error messages could result from an error in subtest 200.

One of the following lines:

hard error clear when expected set
hard error set when expected clear
hard error set after attempting clear

Followed by either of the following lines:

CPX arb.is bs[0] (select): I

CUE arb.is_bs[0] (select): I
where:
I was the bank initially selected, in hex
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Subtest 205 Errors

Any of the following error messages could result from an error in subtest 205:

pattern test unable to open windows
<line>

or:
pattern test unable to allocate windows

<line>
or:
pattern test unable to free windows
<line>
or:
hard error occurred during pattern test
<line>
failing address: OXIIIIIIII data mask: OxJJJJ
actual: OxKKKK expected: OxLLLL
or:
soft error occurred during pattern test
<line>
failing address: OXIIIIIIII data mask: 0xJJJJ
actual: OxKKKK expected: OXLLLL
or:
PCM pattern test failed
<line>
failing address: OxIIIIIIII data mask: 0xJJJJ
actual: OxKKKK expected: OxLLLL
where:

<line> is one of:

CPX PCM channel enabled: A

CPX PCM channel enabled: B

CUE PCM channel enabled: A even

CUE PCM channel enabled: B even

CUE PCM channel enabled: C even

CUE PCM channel enabled: D even

CUO PCM channel enabled: A odd

CUO PCM channel enabled: B odd

CUO PCM channel enabled: C odd

CUO PCM channel enabled: D odd
TIITIIII is the PCM address which failed, in hex
JJJJ is the mask for the actual and expected values, in hex
KKKK is the actual contents of that address, in hex
LLLL is the expected contents of that address, in hex
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Subtest 206 Errors

Any of the following error messages could result from an error in subtest 205:

or:

or:

or:

or:

or:

or:

or:

or:

or:

or:

where:

mm_iowr call failed initial clear
<line>

mm_iord call failed when checking initial clear
<line>

CONVEX Processor Diagnostics Manual

mm _iowr call failed when setting PCM location at address OxXxIIIIIIII

<line>

mm_iord call failed when reading entire PCM
<line>

mm iowr call failed when clearing PCM location at address OXIIIIIIII

<line>

CPX PCM did not clear at address OXIIIIIIII
<line>

CUE / CUC PCM did not clear at address OxIIIIIIII
<line>

CPX PCM incorrectly clear at address OxJJJJJJJJ
address set: OxIIIIIIII
<line>

CUE / CUO PCM incorrectly clear at address OxJJJJJJJJ
address set: OXIIIIIIII
<line>

CPX PCM incorrectly set at address 0xJJJJJJJJ
address set: OxIIIIIIII
<line>

CUE / CUDO PCM incorrectly set at address 0xJJJJJJJJ
address set: OxIIIIIIII
<line>

<line> is one of:

CPX PCM channel enabled: A

CPX PCM channel enabled: B

CUE PCM channel enabled: A even
CUE PCM channel enabled: B even
CUE PCM channel enabled: C even
CUE PCM channel enabled: D even
CUC PCM channel enabled: A odd
CUQ PCM channel enabled: B odd
CUO PCM channel enabled: C odd
CUQ PCM channel enabled: D odd

ITIIIIII is the PCM address address under test, in hex

JJJJJIJIIJ is the PCM address which failed, in hex

I1.cpx4000-22
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Subtest 210, 211, 212, and 213 Errors

CPX Functional Test

The following error messages could result from an error in any of these subtests:

or:

or:

unable to open windows
unable to allocate a window

unable to free window

In addition to the common messages above, the following error messages could result from an
error in subtest 210:

or:

or:

or:

or:

or:

or:

or:

or:

or:

CPX R & M bit not as expected

address: O0xJJJJJJJJ actual: OxKKKK expected:

CUE / CUDOR & M bit not as expected

address: OxJJJJJJJJ actual : OxKKKK expected:

hard error present after writing pattern
hard error present before writing pattern
soft error present after writing pattern

soft error present before writing pattern

OxLLLL

OxLLLL

hard error present after write of address: 0xJJJJJJJJ

hard error present after read of address: OxJJJJJJJJ

soft error present after write of address: 0xJJJJJJJJ

soft error present after read of address: 0xJJJJJJJJ

In addition to the common messages above, the following error messages could result from an
error in subtest 211:

or:

or:

or:

CPX R & M bit error

address incorrectly set: 0xJJJJJJJJ data: OxKKKK
address initially set: OxMMMMMMMM data: OXNNNN

CPX R & M bit error

address incorrectly clear: O0xJJJJJJJJ data: OxKKKK
address initially set: OxMMMMMMMM data: OXNNNN

CUE / CUOR & M bit error

address incorrectly set: 0xJJJJJJJJ data: OXKKKK
address initially set: OxMMMMMMMM data: OxNNNN

CUE / CUOR & M bit error

address 1incorrectly clear. OxJJJJJJJJ data: OXKKKK
address initially set: OXMMMMMMMM data: OXNNNN

In addition to the common messages above, the following error messages could result from an
error in subtest 212:

or:

CPX R & M bit not as expected

bank: IIII address: 0xJJJJJJJJ actual: OXKKKK

CUE / CUO R & M bit not as expected

Third Edition

expected: OxLLLL
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bank: IIII address: 0xJJJJJJJJ  actual: OXKKKK expected: OXLLLL
In addition to the common messages above, the following error messages could
result from an error in subtest 213: '

CPX R & M bit error bank: IIII
address incorrectly set: 0xJJJJJJJJ  data: OxKKKK
address initially set: OxMMMMMMMM data: OXNNNN

or:

CPX R & M bit error bank: IIII

address incorrectly clear: 0xJJJJJJJJ  data: OxXKKKK

address initially set: OxMMMMMMMM  data: OXNNNN
or: }

CUE / CUO R & M bit error  bank: IIII

address incorrectly set: 0xJJJJJJJJ  data: OxXKKKK

address initially set: OxMMMMMMMM data: OxXNNNN
or:

CUE / CUOR & M bit error  bank: IIII

address incorrectly clear: O0xJJJJJJJJ  data: OxKKKK

address initially set: OxMMMMMMMM ~ data: OXNNNN
where:

ITIITI represents one of the following strings which denotes the
individual bank enabled, if not all banks enabled:

Aeven O
A even1
Aodd O
Aodd1
B even O
Beven1
B odd O
Bodd1
Ceven o
Cevenli
CoddoO
Codd1
D even O
D even 1
D odd O
Dodd 1

JJJJJJIJIJ is the failing address, in hex

KKKK is the data read from the failing address, in hex
LLLL is the expected contents of the failing address, in hex
MMMMMMMM 1s the address set, in hex

NNNN is the data written to the address set, in hex
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Subtest 215 Errors

CPX Functional Test

Any of the following error messages could result from an error in subtest 215:

or:

or:

or:

or:

or:

or:

or:

or:

or:

or:

where:

comm reg returned error when clearing all lock bits

register: OxIII return value: J

comm reg returned error when checking all lock bits clear

register: OxIII  return value: J

initial clear of a lock bit failed - register: OXIII

comm reg returned error when setting a lock bit

register: OxIII  return value: J

comm reg returned error when checking a lock bit

register: OxIII return value: J

lock bit clear when expected set - register:

lock bit clear when expected set - register:

register initially set: OxKKK

OxIII

OxIII

comm reg returned error when clearing lock bit previously set

register: OxIII return value: J

comm reg returned error when writing data
register: OxIII return value: J

comm reg returned error when checking data
register: OxIII return value: J

communication register pattern test error
register: OxIII data parity: OxLL

upper data: actual: OxMMMMMMMM expected:
lower data: actual: OXWWWWWWwW expected:

OXNNNNNNNN
(05.9,6,0,0,0.0.0.0.¢

II1 is the ram address of the failing communication register, in hex

J is the error code, in decimal

KKK is the address of the communication register written to, in hex
LL is the data parity read from the register, in hex

MMMMMMMM 1s the upper actual data read from the register, in hex
NNNNNNNN is the upper expected data read from the register, in hex
WWWWWWWW is the lower actual data read from the register, in hex
XXXXXXXX is the lower expected data read from the register, in hex

Third Edition
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Subtest 217 Errors

The following error messages could result from an error in subtest 217:

or:

or:

or:

or:

or:

or:

or:

or:

or:

or:

or:

or:

or.

or:

or:

or:

or:

comm reg returned error while initially clearing modified bits
register: OxIII return value: J

comm reg returned error while initially checking modified bits clear
register: OxIII return value: J

initial clear of modified bit associated with register OxIII failed

comm reg returned error while setting a modified bit
register: OxIII  return value: J

comm reg returned error while checking a modified bit
register: OXIII return value: J

modified bit associated with register OXIII clear when expected set

modified bit associated with register OxIII set when expected clear
register set: OxKKK

comm reg returned error while reclearing a modified bit
register:. OxIII return value: J

comm reg returned error while resetting a register
register: OxIII return value: J loop count: LL

comm_reg returned error when initializing a modified bit
register: OxIII return value: J loop count: LL

comm reg returned error when checking reset
register: OXxIII return value: J loop count: LL

state before operation not as expected

upper data: actual: OxXWWWWWWWW expected: OxXOOOOKX

lower data: actual: OXYYYYYYYY expected: OXZZZZZZZZ

actual data parity: OxPP lock data: actual: M expected: N
register: OxIII loop count: LL  operation: HHHH

comm reg returned error when performing operation
register. OxIII return value: J loop count: LL

comm_reg returned error when checking a modified bit
register: OxIII return value: J loop count: LL

modified bit incorrectly clear after performing operation
failing register: OXxIII test register: OxKKK
loop count: LL  operation: HHHH

modified bit incorrectly set after performing operation
failing register: OxIII test register: OxKKK
loop count: LL operation: HHHH

comm_reg returned error when reading data
register: OxIII return value: J loop count: LL
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state after operation not as expected

upper data: actual: OXWWWWWWWW  expected: OxXXOOOKXX
lower data: actual: OXYYYYYYYY expected: O0XZZZZZZZZ
actual data parity: OxPP lock data: actual:
register: OxIII loop count: LL  operation: HHHH

where:

HHHH is the name of the operation which failed

IIT is the ram address of the failing register, in hex

J is the failing routines error code, in decimal

KKK is the address of the register previously accessed, in hex

CPX Functional Test

expected: N

LL is the number that corresponds to the index in the following table
that shows what communication register operation failed, in decimal

M is the actual lock bit, in hex

N is the expected lock bit, in hex

PPPP is the actual data parity, in hex
WWWWWWWW is the actual upper data, in hex
XXXXXXXX is the expected upper data, in hex
YYYYYYYY is the actual lower data, in hex
ZZZZZZZ7 is the expected lower data, in hex

Table ¢cpx4000-3, Subtest 217 - Communication Register Operations

Third Edition

test 0-1

lock 2-5

unlock 6-9
put long A-F
get, long 10-15
send long 16-1B
receive long 1C-21
put lower 22-27
get lower 28-2D
send lower 2E-33
receive lower 34-39
put upper 3A-3F
get upper 40-45
send upper 46-4B
receive upper 4C-51
write modified 52-53
read modified 54-55
restore 46-5B
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Subtest 220 Errors

Any of the following error messages could result from an error in subtest 220:

or:
or:

or:

Or:

or:

where:

or:

or:

or:

or:

or:

where:

or:

where:

I1.cpx4000-28

pattern test unable to open windows
pattern test unable to allocate windows
pattern test unable to free windows

hard error occurred during pattern test
failing address: OxIIIIIIII data mask: OxJJJJ
actual: OxKKKK expected: OxLLLL

soft error occurred during pattern test
failing address: OxIIIIIIII  data mask: 0xJJJJ
actual: OXKKKK  expected: OxLLLL

TOC register pattern test failed
failing address: OXIIIIIIII data mask: O0xJJJJ
actual: OxKKKK expected: OxLLLL

IIIIIIII is the address which failed, in hex
JJJJ i1s the data mask, in hex

KKKK is the data read from the address, in hex
LLLL is the expected data, in hex

TOC counting while off
test: OxM (N) bytes I & J: OxKKKK (LLLL)

TOC not counting while on
test: OxM (N)

TOC counting while off
test: OxM (N)

TOC holding lock failure - counting during multiple reads
bytes I & J: OxKKKK (LLLL)

TOC holding lock failure - not counting after reads complete
test: OxM (N)

I & J are the bytes under test

KKKK is the non zero value, in hex
LLLL is the non zero value, in decimal
M is the test number, in hex

N is the test number, in decimal

TOC counting test failure

bytes: I & J loop: K minimum: OXLLLL maximum: OxXMMMM actual:

I & J are the bytes under test

K is the loop number, in decimal

LLLL is the minimum allowed value, in hex
MMMM is the maximum allowed value, in hex
NNNN is the actual value, in hex

CONVEX Processor Diagnostics Manual

OXNNNN
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Subtest 225 Errors

Any of the following error messages could result from an error in subtest 225:

or:
or:

or:

or:

or:

where:

or:

or:

or:

or:

Oor:

or:

or:

or:

or:

or:

or:

or:

pattern test unable to open windows

pattern test unable to allocate windows

pattern test unable to free windows

hard error occurred during pattern test

failing address: OXIIIIIIII data mask: 0xJJJJ
actual: OxKKKK expected: OxLLLL

soft error occurred during pattern test

failing address: OXIIIIIIII data mask: 0xJJJJ
actual: OxKKKK expected: OxLLLL

IT register pattern test failed

failing address: OXIIIIIIII data mask: OxJJJJ
actual . OxKKKK expected: OxLLLL

ITIITITIIT is the address which failed, in hex
JJJJ 1s the data mask, in hex

KKKK is the data read from the address, in hex
LLLL is the expected data, in hex

IT counting while off
test: OxM (N) ITC: OxIIII (JJJJI)

IT counting while off
test: OxM (N)

IT not counting while on
test: OxM (N)

IT interrupt not received
test: OxM (ND

SIB interrupt will not clear - resetting system
test: OxM (N)

FULL bit clear when should be set - single interrupt, ist read of ITSR
OVF bit set when should be clear - single interrupt, 1st read of ITSR
FULL bit set when should be clear - single interrupt, 2nd read of ITSR
OVF bit set when should be clear - single interrupt, 2nd read of ITSR
FULL bit clear when should be set - multiple interrupt, 1st read of ITSR
OVF bit clear when should be set - multiple interrupt, 1st read of ITSR

FULL bit set when should be clear - multiple interrupt, 2nd read of ITSR
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or:
OVF bit set when should be clear - multiple interrupt, 2nd read of ITSR
or:
NITC value changed
NITC: OxIIII (JJJI)
or:
ITIN value changed
ITIN: OxIIII (JJJJD)
or.
IT interrupt not received - single interrupt
test: OxM (N)
where:

ITIT is the non zero value from the specified register, in hex
JJJJ is the non zero value from the specified register, in decimal
M is the test number, in hex

N is the test number, in decimal

SPU UNIX Error Messages

For a common list of possible error messages resulting from SPU UNIX| refer to the appendix on
SPU UNIX Error Messages.
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cpu4010
Referenced and Modified Bits

Overview

The cpu4010 subtests are designed to exercise the Referenced and Modified (R&M) bits to verify
their proper operation. The R&M bits are located on the CPU Utility Card(s) (CPX or
CUE/CUO). This verification includes R&M bit uniqueness, proper memory page assignment,
odd/even page encaching, and access using either byte or halfword accesses. A second function of
the ¢pug010 subtests is to verify that the Physical Configuration Map (PCM) bits are unique and
that they can be set and cleared accordingly. The following figure shows an overall view of what
part of the system is being tested and which field replaceable units are required for the test to

execute.

Figure cpu4010-1, Functional Areas Tested by cpuf010
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AB,C OR D SYSTEM | INTERFACE | SYSTEM
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Prerequisites and Required Equipment

In order to run the cpu4010 test, the boards listed in the following table must be operational.
The table shows the tests used to verify the required boards. No additional equipment is required
to run this test.

Table cpu4010-1, Required Functional Boards

Service Processor (SP2 or SP4) spul000, spu4000
PBUS Interface Adapter (PIA or PI2) pta4000 or pi2_4000
Memory System mem4000
Instruction Processor Unit (IPP) cpu4030
Address Scalar Processor (ASP) cpu4030
Scalar Function Unit (SFU or EFU) cpu4030

Data Cache Unit (DCU or EDC) cpuf030

CPU Utility Board(s) (CPX or CUE/CUO) cpz4000
Vector Processor Control (VPC) cpuf041
Vector Processor Data (VPD) cpuf041

Memory System consists of a minimum of one pair of
memory boards (one even and one odd).

Test Invocation

To invoke the cpui010 test, use the procedure shown in the following figure. All responses in
boldface are entered by the user. The prompts and responses in the following figure would
appear sequentially on the screen, one line at a time. All prompts and responses are shown in one
figure for convenience.

4 N
CAUTION

The invocation sequence shown in the following figure is
the typical invocation sequence. However, the install
utility must be executed in some cases. If the system has
just been powered up, if mem4000 was executed with
failures, or if spuf000 was executed, then initall must be
executed prior to any test execution. Failure to execute
tnitall in these circumstances could result in invalid test
results.
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Running the znitell utility requires two to three minutes
to execute depending on if the control stores have been
previously loaded. However, it is suggested that nitall
be executed in the event that the state of the system is
unknown.

/

Figure cpud4010-2, Test Invocation Sequence

(spu)> cd /mnt/test
(spu)> sysreset -12
(spu)> dshell

CONVEX DIAGNOSTIC SHELL

. test cpu4010 [-c¢ [class numeral(s)] | [-s [subtest numeral(s)]] (+> filename]

-

After entering dshell, specific changes may be made to
the dshell parameters. Please refer to the “Dshell and
Iscan Overview” chapter of this manual for more
information on dshell.

Entering only test cpu4010 executes all subtests sequentially. The user can execute a specific
class(es) of subtest(s) or one or more individual subtests by using the -¢ or -s options,
respectively. Detailed information for using these options can be found in the “Dshell and Iscan
Overview” chapter of this manual. The [+ > filename] option allows the test results to be
appended to filename.

Typical Test Sequence

Under normal conditions, the first six classes of subtests provide sufficient test results to verify
the proper operations of the Referenced and Modified (R&M) bits. Classes 7 through 10 test the
operation of the R&M bits more extensively. Therefore, classes 7 through 10 require a significant
amount of time to execute (55 minutes per 32 Megabytes of memory), and should only be
exercised when the first six classes of tests produce an error. The following invocation sequence is
recommended for most cases.

test cpu4010 -s 1-1000 + > filename
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The following table represent the time that each subtest requires to execute:

Table cpu4010-2, Subtest Execution Times

1-5 5 sec. + 10 sec. per 128 Megabytes of memory
6 25 seconds
7 25 minutes per 32 Megabytes of memory
8 10 minutes per 32 Megabytes of memory
g 15 minutes per 32 Megabytes of memory
10 5 minutes per 32 Megabytes of memory

Test Parameter Menu

Once the test is invoked, a test parameter menu prompts for selection of default switches. If the
test is run with all defaults invoked (user answers y to the first prompt), no other prompts are
provided. If the user answers n to the first prompt (run test without default switches), then a
series of prompts are presented. The following figure shows all possible prompts, their possible
answers (in brackets [ ]), and their default answers (in parentheses { )). The prompts and
responses in the following figure would appear sequentially on the screen, one line at a time. All
the prompts and responses are shown in one figure for convenience.
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Figure cpu4010-3, Test Parameter Menu

4 Test ’cpud010.t* Thu Nov 19 06:18:15 1987 A
ENTER TEST PARAMETERS
[ 1] Encloses allowed input ranges or values
() Encloses the default value
- Returns to the previous prompt
‘nn Returns to the prompt # nn
Returns to the first unsatisfied prompt
7 Reviews previous entries
1. Run default switches? [y, n] (y) —->
2. CPU to use in single head test? [ABCD] xX) —>
3: CPUs to use in multiple head test? [ABCD] (ABCD) ->
4. Sequential Execution? [y.n] (n) ->
5: Timeout Scale Factor Enabled? [1-100] (1) ->
6. Dcache Enabled? [y.n] (y) -
N J
4 N

In prompts 2 and 3 in the previous figure, ABCD
represents all available CPUs. Only the available CPUs
within the machine under test will be displayed as

possible choices. The variable X represents the first
available CPU.

Prompt Explanations

A description of the meaning of each prompt follows:

Run default switches? [y/n] y) —>

A response of y or <CR > causes no additional test parameter prompts to be displayed and test-
ing begins. However, if a negative response is supplied, additional test parameter prompts are
displayed allowing modification of the default selections.

The following prompts are only displayed and answered if the first prompt s answered with n:
CPU to use in single head test? [ABCD] xX) ->

This prompt allows selection of the CPU to be used in the single head test. The possible selec-
tions, represented by ABCD, will consist of all available CPUs. The default, represented by X, will
be the first CPU in the available list of CPUs.

CPUs to use in multiple head test? [ABCD] (ABCD) ->

This prompt allows selection of the CPU(s) to be used in the multiple head test. The possible
selections, represented by ABCD, will consist of all available CPUs. The default for this prompt is
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all available CPUs.

Sequential Execution? [y.n] (n) ->

If set by entering y, the sequential bit in the PSW will be set to forced sequential execution mode.

Timeout Scale Factor [1-100] (1) —>

This prompt allows adjustment of the timeout factor. The normal timeout factor is multiplied
by the number selected to increase the timeout factor. For example, if 5 is entered, the normal
timeout factor is multiplied by 5 and it will take the test five times as long to timeout. This fac-
tor should be used when sequential execution or disabling the Dcache is selected.

Dcache Enabled? [y.n] (yd) ->

The Dcache is normally enabled; however, if it is suspected broken, it can be disabled by entering
n at this prompt.

When all prompts have been answered, the screen displays a test parameter summary which echos
the prompts that have been answered. The following figure illustrates an example of a “Test
Parameter Summary” screen. The actual values and responses vary according to the input.

°

Figure cpu4010-4, Sample Test Parameter Summary

4 Test Parameter Summary \\
Run default switches? Ly
CPU to use in single head test? : ab
CPUs to use in multiple head test? : ab
Sequential Execution? :on
Timeout Scale Factor Enabled? oot
Dcache Enabled? y

Hardware Initialization Sequence

After the last prompt is entered (and prior to test code execution), the following events occur:

® The maximum and minimum physical memory installed in the system is determined
from the Physical Configuration Map (PCM) on the Service Processor. This process
generates an array which indicates which 2 megabyte blocks of memory are present
(indicated by a 1 in the PCM) or are not present (indicated by a 0 in the PCM).

e The amount of memory which the source code will use is calculated.

e Page Table Entries for memory are calculated. Memory spans from address zero
through the maximum installed address.

II.cpu4010-8 . Third Edition



CONVEX Processor Diagnostics Manual Referenced and Modified Bits

e Page Table Entries for 1/O space are calculated.

e The Page Table Entries for I/O space and the test source code are mapped into
memory. This mapping is determined by what test is to be executed. If the test
requires the source code to reside in low memory, then the Page Table Entries for I/O
space and memory are installed into low memory; otherwise the Page Table Entries are
installed into high memory.

e Each test module is loaded into upper or lower memory based on which test is being
run.

® A communication block is generated which will be used by the test code to determine
what test to execute and how it is to be executed.

e The system is initialized (the memory system, CPX or CUE/CUO, PIA or PI2, and the
CPU boards are reset).

e All CPU’s scratch RAM is loaded with varions values to control the execution of the
test.

e For the first CPU selected, the initial Program Counter (PC) is loaded into register TO
and the initial Processor Status Word {(PSW) is loaded into register T2.

e For the first CPU selected, control store is initialized to the cold-start location.

o T'or all CPUs except the first one selected, control store in initialized to the cold-start
location.

® Clocks are turned on.

{A After all of the above events have occurred, the test code is started.

Class Descriptions

There are ten different classes of subtests for cpu4010. The following sections describe the
different classes and each of their subtests. Fach section contains a table listing each subtest in
that class, a description of the subtest, the subtests executable test code (object module), and the
subtest’s source file (source code with comments).
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Class 1 Subtests

Class 1 subtests verify the page boundary operations for the Referenced and Modified bits by the

following procedure:

e An odd page is touched to encache its address into the Address Translation Unit (ATU).

o The Referenced and Modified bits for that page are then cleared and the last four bytes

for the even page of the even/odd page pairs are written.

o The Referenced and Modified bits are then verified to ensure that only the even page

Referenced and Modified bits set.

The following table describes each Class 1 subtest, its object module, and its source file. All sub-
tests terminate with a halt command and store a halt code in address register Al. If the code
stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the subtest

failed.

R&M refers to Referenced and Modified bits.

Table cpu4010-3, Class 1 Subtests

10 R&M boundary test with | cpud010.rnn rmbits.c Note 1
code in low rmemory

20 R&M boundary test with | cpuf010.rnn rmbits.c Note 1
code in upper memory

NOTE 1: 5 sec. + 10 sec. per 128 Megabytes of memory

11.cpu4010-8
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Class 2 Subtests

Class 2 subtests execute the following subtest procedures. All Class 2 subtests execute with the
test code residing in low memory and are based on byte accesses to 1/O space.

Referenced and Modified Bits

e All Referenced and Modified bits associated with accessible physical memory are

cleared.

e The following events are repeated in a loop until all pages are operated on:
m One Referenced and Modified bit is read from 1/O space to verify that it is

clear.

m A load, store, or execute operation is performed on the first address of a page
of accessible physical memory. This event should set the Referenced and
Modified bits according to the instruction performed.

m The Referenced and Modified bits for the page operated on are verified to
ensure that they were set according to the operation performed.

m The Referenced and Modified bits for the page operated on are cleared.

o After all pages are tested, the test verifies that all Referenced and Modified bits {(R&M

bits) were cleared.

module, and its source file.
All subtests terminate with a halt command and store a halt code in address register Al. If the
code stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the sub-

test failed.

110

The following table describes each Class 2

subtest, its object

R&M refers to Referenced and Modified bits.

R&M load test, even bank march,
code in low memory,
byte accesses to I/O space

cpuf010.rnn

Table cpu4010-4, Class 2 Subtests

rmbits.c Note 1

111

R&M load test, odd bank march,
code in low memory,
byte accesses to I/O space

cpuf010.rnn

rmbils.c Note 1

120

R&M store test, even bank march,
code in low memory,
byte accesses to 1/O space

cpud010.rnn

rmbils.c Note 1

R&M store test, odd bank march,
code in low memory,
byte accesses to I/O space

cpud010.rnn

Note

—

rmbils.c

130

code in low memory,
byte accesses to I/O space

R&NM execute test, even bank march,

cpud0l0.run

Note

—

rmbits.c

131

R&M execute test, odd bank march,
code in low memory,
byte accesses to I/O space

cpud010.rnn

rmbils.c Note 1

Third Edition

NOTE 1:5sec. + 10 sec. per 128 Megabytes of memory
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Class 3 Subtests

Class 3 subtests execute the following subtest procedurés. All Class 3 subtests execute with the
test code residing in upper memory and are based on byte accesses to 1/O space.

o All Referenced and Modified bits (R&M bits) associated with accessible physical memory
are cleared.

o The following events are repeated in a loop until all pages are operated on:
® One Referenced and Modified bit is read from I/O space to verify that it is
clear.

m A load, store, or execute operation is performed on the first address of a page
of accessible physical memory. This event should set the Referenced and
Modified bits according to the instruction performed.

m The Referenced and Modified bits for the page operated on are verified to
ensure that they were set according to the operation performed.

m The Referenced and Modified bits for the page operated on are cleared.

o After all pages are tested, the test verifies that all Referenced and Modified bits were
cleared. The following table describes each Class 3 subtest, its object module, and its
source file.

All subtests terminate with a halt command and store a halt code in address register Al. If the
code stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the sub-
test failed.

R&M refers to Referenced and Modified bits.

Table cpu4010-5, Class 3 Subtests

210 R&M load test, even bank march, cpuf010.rnn rmbils.c Note 1
code in upper memory,
byte accesses to I/O space

211 R&M load test, odd bank march, cpud010.ron rmbits.c Note 1
code in upper memory,
byte accesses to 1/0 space

220 R&M store test, even bank march, cpud010.run rmbils.c Note 1
code in upper memory,
byte accesses to 1/O space

221 R&M store test, odd bank march, cpud010.rnn rmbits.c Note 1
code in upper memory,
byte accesses to 1/O space

230 R&M execute test, even bank march, cpuf010.rnn rmbits. ¢ Note 1
code in upper memory,
byte accesses to I/O space

231 R&M execute test, odd bank march, cpuf010.rnn rmbils.c Note 1
code in upper memory,
byte accesses to I/O space

NOTE 1: 5 sec. + 10 sec. per 128 Megabytes of memory
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Class 4 Subtests

Class 4 subtests execute the following subtest procedures. All Class 4 subtests execute with the
test code residing in low memory and are based on halfword accesses to I/O space.

e All Referenced and Modified bits (R&M bits) associated with accessible physical memory
are cleared.

e The following events are repeated in a loop until all pages are operated on:
® One Referenced and Modified bit is read from I/O space to verify that it is
clear.

® A load, store, or execute operation is performed on the first address of a page
of accessible physical memory. This event should set the Referenced and
Modified bits according to the instruction performed.

® The Referenced and Modified bits for the page operated on are verified to
ensure that they were set according to the operation performed.

m The Referenced and Modified bits for the page operated on are cleared.

o After all pages are tested, the test verifies that all Referenced and Modified bits were
cleared. The following table describes each Class 4 subtest, its object module, and its
source file.

All subtests terminate with a halt command and store a halt code in address register Al. If the
code stored in Al is Ox100, then the subtest passed. Any other code in Al indicates that the sub-
test failed.

R&M refers to Referenced and Modified bits.

Table cpu4010-6, Class 4 Subtests

310 R&M load test, even bank march, cpu40i0.rnn rmbits.c Note 1
code in low memory,
halfword accesses to 1/O space

311 R&M load test, odd bank march, cpud010.ran rmbits.c Note 1
code in low memory,
halfword accesses to [/ O space

320 R&M store test, even bank march, cpuf010.rnn rmbits.c Note 1
code in low memory,

halfword accesses to 1/O space

321 R&M store test, odd bank march, cpud010.run rmbits.c Note 1
code in low memory,
halfword accesses to 1/O space

330 R&M execute test, even bank march, | cpuf010.ran rmbits.c Note 1
code in low memory,
halfword accesses to 1/0 space

331 R&M execute test, odd bank march, cpud010.rnn rmbits.c Note 1
code in low memory,
halfword accesses to 1/0 space

NOTE L: 5sec. + 10 sec. per 128 Megabytes of memory
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Class 5 Subtests

Class 5 subtests execute the following subtest procedures. All Class 5 subtests execute with the
test code residing in upper memory and are based on halfword accesses to I/O space.

o All Referenced and Modified bits (R&M bits) for the associated with accessible physical
memory are cleared.

e The following events are repeated in a loop until all pages are operated on:
m One Referenced and Modified bit is read from I/O space to verify that it is
clear.

® A load, store, or execute operation is performed on the first address of a page
of accessible physical memory. This event should set the Referenced and
Modified bits according to the instruction performed.

s The Referenced and Modified bits for the page operated on are verified to
ensure that they were set according to the operation performed.

® The Referenced and Modified bits for the page operated on are cleared.

o After all pages are tested, the test verifies that all Referenced and Modified bits were
cleared. The following table describes each Class 5 subtest, its object module, and its
source file. '

All subtests terminate with a halt command and store a halt code in address register Al. If the
code stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the sub-
test failed.

R&M refers to Referenced and Modified bits.

Table cpu4010-7, Class 5 Subtests

410 R&M load test, even bank march, cpu4010.rnn rmbits.c Note 1
code in upper memory,
halfword accesses to I/O space

411 R&M load test, odd bank march, cpui010.rnn rmbits.c Note 1
code in upper memory,
halfword accesses to 1/O space

420 R&M store test, even bank march, cpud010.rnn rmbits.c Note 1
code in upper memory,
halfword accesses to 1/O space

421 R&M store test, odd bank march, cpuf010.rnn rmbits.c Note 1
code in upper memory,
halfword accesses to 1/O space

430 R&M execute test, even bank march, | cpuf010.rnn rmbits.c Note 1
code in upper memory,
halfword accesses to I/O space

431 R&M execute test, odd bank march, cpuf010.rnn rmbits.c Note 1
code in upper memory,
halfword accesses to I/O space

NOTE 1: 5 sec. + 10 sec. per 128 Megabytes of memory
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Class 6 Subtests

Class 6 subtests verify that the Physical Configuration Map’s (PCM) bits can be set, verified, and
cleared. Class 6 subtests execute in low memory based on byte and halfword accesses to 1/0O
space, and in upper memory based on byte and halfword accesses to I/O space. Listed below are
the events that occur to verify operation of the PCM’s bits. The following table describes each
Class 6 subtest, its object module and its source file.

e All PCM bits are cleared.

® The following steps are repeated in a loop until testing is complete:
m The PCM’s bits are set.

m The PCM’s bits are verified to ensure that they were set correctly.
m The PCM’s bits are cleared.
o The PCM’s bits are checked to verify that they are clear.
All subtests terminate with a halt command and store a halt code in address register Al. If the

code stored in Al is Ox100, then the subtest passed. Any other code in Al indicates that the sub-
test failed. Each Class 6 subtest requires 25 seconds to execute.

Table cpu4010-8, Class 6 Subtests

510 PCM march test, code in low memory, cpu4010.rnn pembits.c 0:25
using byte accesses to I/O space

520 PCM march test, code in low memory, cpuf010.rnn pembits.c 0:25
using halfword accesses to 1/O space

610 PCM march test, code in upper memory, | cpuf010.rnn pembits.c 0:25
using byte accesses to [/O space

620 PCM march test, code in upper memory, | cpuf0i0.rnn pembits.c 0:26
using halfword accesses to I/O space
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Class 7 subtests perform the operation of accessing memory in the same fashion as a Class 2 (byte
accessing) and Class 4 (halfword accessing) subtests. However, the memory is accessed from
different CPUs. This class allows verification that the Referenced and Modified Bits are correctly
manipulated in a multiprocessor environment. This class is not executed if only one CPU is

present.

All subtests terminate with a halt command and store a halt code in address register Al. If the
code stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the sub-

test fatled.

Table cpu4010-9, Class 7 Subtests

700

Multiple head concurrency loads

cpu4010.rnn

multi_test.c

0:10

710

Multiple head concurrency stores

cpu4010.ron

mult_test.c

0:10

II.cpu4010-14
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Class 8 Subtests

Class 8 subtests perform the same basic procedures of the Class 2 subtests. However, instead of
performing operations only on the first address of a memory page, all addresses of memory are
operated on. All Class 8 subtests execute with the test code residing in low memory and are
based on byte accesses to I/O space. This test only needs to be executed if errors have resulted
from running the first six classes of subtests. Each Class 8 subtest requires 25 minutes per 32
Megabytes of memory to execute. The following table describes each subtest, its object module,
and its source file.

All subtests terminate with a halt command and store a halt code in address register Al. If the
code stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the sub-
test failed.

R&M refers to Referenced and Modified bits.

Table cpu4010-10, Class 8 Subtests

1110 R&M load test, even bank, cpud010.rnn rmbits.c Note 1
code in low memory,
byte accesses to 1/O space

1111 R&M load test, odd bank, cpud010.run rmbits.c Note 1
code in low memory,
byte accesses to 1/O space

1120 R&M store test, even bank, cpud010.rnn rmbits.c Note 1
code in low memory,
byte accesses to I/O space

1121 R&M store test, odd bank, cpud010.rnn rmbits.c Note 1
code in low memory,
byte accesses to I/O space

1130 *i R&M execute test, even bank, | cpuf0i0.rnn rmbits.c Note 1
code in low memory,
byte accesses to 1/O space

1131 R&M execute test, odd bank, cpud010.rnn rmbits.c Note 1
code in low memory,
byte accesses to I/O space

NOTE 1: 25 minutes per 32 Megabytes of memory
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Class g Subtests

Class 9 subtests perform the same basic procedures of the Class 3 subtests. However, instead of
performing operations only on the first address of a memory page, all addresses of memory are
operated on. All Class 9 subtests execute with the test code residing in upper memory and are
based on byte accesses to I/O space. This test only needs to be executed if errors have resulted
from running the first six classes of subtests. Each Class 9 subtest requires 10 minutes per 32
Megabytes of memory to execute. The following table describes each subtest, its object module,
and its source file.

All subtests terminate with a halt command and store a halt code in address register Al. If the
code stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the sub-
test failed.

R&M refers to Referenced and Modified bits.

Table cpu4010-11, Class 9 Subtests

1210 R&M load test, even bank, cpuf010.rnn rmbits.c Note 1
code in upper memory,
byte accesses to I/O space

1211 R&M load test, odd bank, cpuf010.ran rmbits.c Note 1
code in upper memory,
byte accesses to 1/O space

1220 R&M store test, even bank, cpuf010.rnn rmbits.c Note 1
code in upper memory,
byte accesses to 1/O space

1221 R&M étore test, odd bank, cpud010.rnn rmbits.c Note 1
code in upper memory,
byte accesses to I/O space

1230 R&M execute test, even bank, | cpud010.ran rmbits.c Note 1
code in upper memory,
byte accesses to 1/O space

1231 R&M execute test, odd bank, cpud010.ran rmbits.c Note 1
code in upper memory,
byte accesses to I/0O space

NOTE 1: 10 minutes per 32 Megabytes of memory
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1o

Class 10 Subtests

Class 10 subtests perform the same basic procedures of the Class 4 subtests. However, instead of
performing operations only on the first address of a memory page, all addresses of memory are
operated on. All Class 10 subtests execute with the test code residing in low memory and are
based on halfword accesses to I/O space. This test only needs to be executed if errors have
resulted from running the first six classes of subtests. Each Class 10 subtest requires 15 minutes
per 32 Megabytes of memory to execute. The following table describes each subtest, its object
module, and its source file.

All subtests terminate with a halt command and store a halt code in address register Al. If the
code stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the sub-
test failed.

R&M refers to Referenced and Modified bits.

Table cpu4010-12, Class 10 Subtests

1310 R&M load test, even bank, cpuf010.rnn rmbits.c Note 1
code in low memory, :
halfword accesses to I/O space

1311 R&M load test, odd bank, cpud10.rnn rmbits.c Note 1
code in low memory,
halfword accesses to I/O space

1320 R&M store test, even bank, cpuf010.rnn rmbits.c Note 1
code in low memory,
halfword accesses to I/O space

1321 R&M store test, odd bank, cpuf010.ran rmbits.c Note 1
code in low memory,
halfword accesses to I/O space

1330 R&M execute test, even bank, cpud010.rnn rmbits.c Note 1
code in low memory,
halfword accesses to I/O space

1331 R&M execute test, odd bank, cpud010.ran rmmbits.c Note 1
code in low memory,
halfword accesses to 1/0 space

NOTE 1: 15 minutes per 32 Megabytes of memory
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Class 11 Subtests

Class 11 subtests perform the same basic procedures of the Class 5 subtests. However, instead of
performing operations only on the first address of a memory page, all addresses of memory are
operated on. All Class 11 subtests execute with the tést code residing in upper memory and are
based on halfword accesses to 1/O space. This test only needs to be executed if errors have
resulted from running the first six classes of subtests. Each Class 11 subtest requires 5 minutes
per 32 Megabytes of memory to execute. The following table describes each subtest, its object
module, and its source file.

All subtests terminate with a halt command and store a halt code in address register Al. If the
code stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the sub-
test failed.

R&M refers to Referenced and Modified bits.

Table cpu4010-13, Class 11 Subtests

1410 R&M load test, even bank, cpud010.rnn rmbits.c | Note 1
code in upper memory,
halfword accesses to I/O space

1411 R&M load test, odd bank, cpud010.rnn rmbits.c | Note 1
code in upper memory,
halfword accesses to I/O space

1420 R&M store test, even bank, cpuf010.rnn | rmbits.c | Note 1
code in upper memory,
halfword accesses to I/O space

1421 R&M store test, odd bank, cpuf010.rnn rmbits.c | Note 1
code in upper memory,
halfword accesses to I/O space

1430 R&M execute test, even bank, cpu4010.rnn rmbits.c | Note 1
code in upper memory,
haifword accesses to 1/O space

1431 R&M execute test, odd bank, cpud010.run rmbits.c Note 1
code in upper memory,
halfword accesses to I/O space

NOTE 1: 5 minutes per 32 Megabytes of memory
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Test Error Messages

Error messages for c¢puf010 are produced from two sources:
e Error messages specific to this test
e Common CPU test error messages
The error messages that are specific to cpu4010 are presented below in alphabetical order with an

explanation of each. For the CPU library error messages, refer to the “CPU Error Messages”
appendix.

~ R

In the following error messages, ‘xxxxxxxx’ represents
the actual address that appears as part of the error mes-
sage. Also, YYYY’ and ‘ZZZZ’ represent the expected
hexadecimal values of the Referenced and Modified bits
for their respected memory page (refer to the CONVEX
LArchitecture Reference for more information).

J

Expected value: YYYY, Actual value: ZZZZ

Indicates the expected value YYYY read for the referenced and modified bits when actually ZZZ7 was
read.

Failed Boundary modified Bit check at i/0 address: XXXXXXXX

Indicates that with the odd page address encached in the ATU, a reference to an even page causes the
modified bit for the odd page xxxxxxxx to be set.

Failed Boundary Referenced Bit check at i/o address: XXXXXXXX

Indicates that with the odd page address encached in the ATU, a reference to an even page causes the
reference for the odd page xxxxxxxx to be set.

Failed Boundary R/M Bit check at i/o address: XXXXXXXX

Indicateés that with the odd page address encached in the ATU, a reference to an even page causes the

Failed March Modified Bit check at i/0 address: XXXXXXXX

Indicates that during an up march test, the modified bit at 1/o address xxxxxxxx was set when it should be
clear.
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Failed March Referenced Bit check at i/o address: XXXXXXXX

Indicates that during an up march test, the reference bit at i/o address xxxxxxxx was set when it should be
clear.

Failed March R/M Bit check at i/o address: XXXXXXXX

Indicates that during an up march test, the Referenced and Modified bits at i/o address xxxxxxxx were set
when it should be clear.

Failed Modified Bit initialization at i/o address: XXXXXXXX

. Indicates that the code detected that the modified bit at i/o address xxxxxxxx was not properly cleared
during initialization.

Failed Non Resident Block ZZ Modified Bit at i/0 address XXXXXXXX

Indicates non resident memory PCM block ZZ has a modified bit set for the memory page indicated by
XXXXXXXX.

Failed Non Resident Block ZZ Referenced Bit at i/0 address XXXXXXXX

Indicates non resident memory PCM block ZZ has a referenced bit set for the memory page indicated by
XXXXXXXX.

Failed Non Resident Block ZZ Referenced and Modified Bit at i/0 address XXXXXXXX

Indicates non resident memory PCM block ZZ has both referenced and modified bits set for the memory
page indicated by xxxxxxxx.

Failed PCM Code Bits down march test at i/o address: XXXXXXXX

Indicates that during a down march test, the PCM code at i/o address xxxxxxxx was incorrect for the
machine’s processor.

Failed PCM Code Bits up march test at i/o address:. XXXXXXXX

Indicates that during an up march test, the PCM code at i/o address xxxxxxxx was incorrect for the
machine’s processor.

Failed PCM down march test at i/o address. XXXXXXXX

Indicates that during a down march test, the PCM value at i/o address xxxxxxxx was incorrect.

Failed PCM Present Bit down march test at i/o address: XXXXXXXX

Indicates that during a down march test, the PCM present bit at i/o address xxxxxxxx was clear when it
should be set.

II.cpu4010-20 Third Edition



CONVEX Processor Diagnostics Manual Referenced and Modified Bits

Failed PCM Present Bit up march test at i/o address: XXXXXXXX

Indicates that during an up march test, the pcm present bit at i/o address xxxxxxxx was set when it
should be clear.

Failed PCM up march test at i/o address: XXXXXXXX

Indicates that during an up march test, the PCM value at i/o address xxxxxxxx was incorrect.

Failed Reference Bit initialization at i/o address: XXXXXXXX

Indicates that the code detected that the referenced bit at i/o address xxxxxxxx was not properly cleared
during initialization.

Failed Referenced/Modified Bit initialization at i/o address: XXXXXXXX

Indicates that the code detected that the referenced and modified bits at i/o address xXXXxxxx were not
properly cleared during initialization.

Failed Touched Modified Bit check at i/o address: XXXXXXXX
Indicates that a modified bit at i/0 address xxxxxxxx was not set when the page it represents was accessed.
Failed Touched Referenced Bit check at i/o address: XXXXXXXX

Indicates that a referenced bit at i/o address xxxxxxxx was not set when the page it represents was
accessed.

Failed Untouched Modified Bit check at i/o address: XXXXXXXX

Indicates that a modified bit at i/o address xxxxxxxx was set when the page it represents was not accessed.

Failed Untouched Referenced Bit check at i/o address: XXXXXXXX

Indicates that a referenced bit at i/o address xxxxxxxx was set when the page it represents was not
accessed.

Touched Block: YYYY, Touched Page: ZZZZ
Indicates trying to touch page ZZZZ of pcm block YYYY.

SPU UNIX Error Messages

For a common list of possible error messages resulting from SPU UNIX| refer to the appen-

dix on SPU UNIX Error Messages.
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cpu4030
Scalar Building Block Test

Overview

The cpuf030 test is the most basic of the CPU functional tests and is designed to test all
nonprivileged scalar instructions in a nonexhaustive (verifies basic functionality) manner. The
cpu4030 test begins verification of the CPU by executing a variety of basic instructions out of the
instruction cache (icache) only. No memory references are made and the only hardware ‘nitially
tested are the DCU or EDC, IPP, SFU or EFU, and the ASP. Next, instructions are executed
from the icache which require memory accesses for data. Finally, ¢pu4030 performs operand
fetches and data retrievals from memory. The following figure shows an overall view of what
part of the system is being tested and which field replaceable units are required for the test to
run.
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Figure cpu4030-1, Functional Areas Tested by cpu4030
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Prerequisites and Required Equipment

In order to run the cpujf030 test, the Vector Processor Control (VPC) and the Vector Processor
Data (VPD) must either be present in the machine or their slots must be terminated with
terminators. Also, the boards listed in the following table must be operational. The table shows
the tests used to verify the required boards. No additional equipment is required to run this test.

Table cpu4030-1, Required Functional Boards

Service Processor (SP2 or SP4) spul000, spuf000

PBUS Interface Adapter (PIA or PI2) p1a4000 or pi2_4000
Memory System mem4000
CPU Utility Board(s) (CPX or CUE/CUO) epr4 000
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Memory System consists of a minimum of one pair of

memory boards (one even and one odd).

Test Invocation

To invoke the cpu4030 test, use the procedure shown in the following figure. All responses in
boldface are entered by the user. The prompts and responses in the following figure would appear
sequentially on the screen, one line at a time. All the prompts and responses are shown in one
figure for convenience.

/

CAUTION

The invocation sequence shown in the following figure is
the typical invocation sequence. However, the inetall
utility must be executed in some cases. If the system has
just been powered up, if mem4000 was executed with
failures, or if spuf000 was executed, then initall must be
executed prior to any test execution. Failure to execute
initall in these circumstances could result in invalid test
results.

\

Running the tnitall utility requires two to three minutes
to execute depending on il the control stores have been
previously loaded. However, it is suggested that tnitall
be executed in the event that the state of the system is
unknown.

N

/

Figure cpu4030-2, Test Invocation Sequenc

e

/

N

(spu)> cd /mnt/test )
(spu)> sysreset
(spu)> dshell
CONVEX DIAGNOSTIC SHELL
test cpud030 [-c [class numeral(s)]] [-s [subtest numeral(s)]] [+ > filename]
/
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4 2

After entering the user response, ‘‘dshell”, specific dshell
parameters may be changed. Refer to the “Dshell and
Iscan Overview” chapter of this manual for more
information on dshell.

/

Entering only test cpu4030 executes all cpug080 subtests sequentially. The user can execute a
specific class(es) of subtest(s) or one or more individual subtests by using the -c or -s options,
respectively. Detailed information for using these options can be found in the “Dshell and Iscan
Overview” chapter of this manual. The [+> filename] option allows the test results to be
appended to filename.

Test Parameter Menu

Once the test is invoked, a test parameter menu prompts for selection of default switches. If the
test is run with all defaults invoked (user answers y to the first prompt), no other prompts are
provided. If the user answers n to the first prompt (run test without default switches), then a
series of prompts are presented. The following figure shows all possible prompts, their possible
answers (shown in brackets [ ]), and their default answers (shown in parentheses ( ) ). The
prompts and responses in the following figure would appear sequentially on the screen, one line at
a time. All the prompts and responses are shown in one figure for convenience.

Figure cpu4030-3, cpu4030 Test Parameter Menu

( ENTER TEST PARAMETERS h
[1 Encloses allowed input ranges or values
¢ Encloses the default value
- Returns to the previous prompt
‘an Returns to the prompt # nn
: Returns to the first unsatisfied prompt
17 Reviews previous entries
1: Run default switches? [y,n] y) -
2: CPUs to test: [ABCD] (ABCD) ->
3: Parallel test execution? [y,n] (m) ->
4: Forced Faulting Enabled? [y,n) (n) ->
5: Fault on Instruction Fetches? [y,n] (n) ->
6: Sequential Execution? [(y,n] (m) ->
7: Timeout Scale Factor Enabled? [1-100] 1)y ->
8: Dcache Enabled? [y,n] (y) ->
9: Segment of Execution? [0-7] (0) ->
10: Loop Enabled? [y,n] . (n) ->
11: Chained Execution Mode? [y,n] (n) ->
12: Hard Errors Enabled? {y,n] y) -»
13: Load CPU Code? [y,n] (y) ->
. /
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In prompt 2 in the previous figure, ABCD represents all
available CPUs. Only the available CPUs within the
machine under test will be displayed as possible choices.

Prompt Explanations

A description of what each prompt means follows:

Run default switches? ([y/n] (y) ->

If the user responds with y or <CR>, no additional test parameter prompts are displayed and
testing begins. However, if a negative response is supplied, additional test parameter prompts are
displayed allowing modification of the default selections.

The following prompts are only displayed and answered if the first prompt is answered with n:

CPUs to test: [ABCD] (ABCD) ->

This prompt allows selection of the CPU(s) to be used in the test. The possible selections,
represented by ABCD, will consist of all available CPUs. The default, ABCD, will consist of all
available CPUs.

Parallel test execution? (n) ->

This prompt allows parallel test execution to be enabled or disabled. This prompt is only
displayed if the CPUs to test: prompt is answered with multiple CPUs.

Forced Faulting Enabled? {y.n] (n) —>

If answered with y, normal force faulting occurs on all data references. The system will force a
non-resident data exception to occur on every data reference. If this option is enabled, subtest
execution time is increased and the Timeout Scale Factor requires adjustment to prevent the Ser-
vice Processor from terminating the test prematurely. For an explanation of force faulting, refer
to the glossary appendix of this manual.

Fault on Instruction Fetches? [y.n] (n) ->

In answered with y, force faulting occurs on instruction fetches in addition to data references.
This prompt is only supplied to the user if the previous prompt is answered with y.

Sequential Execution? {y.n] (n) ->

If set by entering y, the sequential bit in the PSW will be set to forced sequential execution mode.
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Timeout Scale Factor [1-100] 1) —>

This prompt allows adjustment of the timeout factor. The normal timeout factor is multiplied
by the number selected to increase the timeout factor. For example, if 5 is entered, the normal
timeout factor is multiplied by 5 and it will take the test five times as long to timeout.

Dcache Enabled? [y.n] (y) —>

The Dcache is normally enabled; however, if it is suspected broken it can be disabled by entering
n at this prompt.

Segment of Execution? [0-7] 0y —>

The segment of execution is contained in bits<<31..29> of the Program Counter (PC). If 0 is
entered, then bits<31..29> of the PC are 000 and the test is run in ring zero. If 1 is entered,
then bits<(31..29> of the PC are 001 and the test is run in ring one. If 2 is entered, then
bits<31..29> of the PC are 010 and the test is run in ring two. If 3 is entered, then
bits<<31..29> of the PC are 011 and the test is run in ring three. If 4, 5, 8, or 7 is entered,
then bits<<31..29> of the PC are 100, 101, 110, and 111 respectively and the test is run in
ring four. Refer to the CONVEX Architecture Reference for more information concerning the
meaning of rings in the machine architecture.

Loop Enabled? [y.n] (n) -

If y is entered, hard looping on a specific subtest is enabled. When looping is enabled, the halt
instruction of the specified subtest is changed to a branch back to the beginning of the subtest.
This puts the subtest into an infinite loop which the user must break out of by typing Ctrl- C.

Chained Execution Mode? [y.n] (y) -

With this option enabled, the test is executed in chained mode which causes the CPU to perform
subtest sequencing. The Service Processor is unaware of the action of the CPU unless a subtest
fails or unless all of the subtests pass. If this option is enabled, test execution time will be greatly
reduced. However, the only information printed to the console upon completion or failure
(regardless of the cause) is the message, "Subtest 1 passed,” or ”Subtest 1 failed.” Also, this
option can not be enabled if the -¢ or the -s options were used in the invocation procedure. This
option disables all Class 4 subtests.

Hard Errors Enabled? [y.n] ) -

If this option is enabled (by entering y) and a hard error occurs, the clocks will be stopped and
the test will fail. If this option is disabled (by entering n), parity errors and other sources of hard
errors will go undetected. It is recommended. that hard errors normally be enabled.

Load CPU Code? [y.n] (y) —>

If the CPU code for this test is already in memory, enter n for this prompt and the code will not
be reloaded (thus saving time).

When all prompts have been answered, the user is shown a test parameter summary which echos
the prompts that have been answered.
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Figure cpu4030-4, Sample Test Parameter Summary

4 Test Parameter Summary \W

Run default switches?
CPUs to test:

Parallel test execution?
Forced Faulting Enabled?
Sequential Execution?
Timeout Scale Factor Enabled?
Dcache Enabled?

Segment of Execution?
Loop Enabled?

Hard Errors Enabled?
Load CPU Code?

o

S H O »HN B P9

Hardware Initialization Sequence

After the last prompt is entered by the user (and before test code execution) the following events
occur:

The first two events are accomplished at the initial start
of the cpu4030 test. The remaining events are
accomplished when each subtest is initialized.

e For each CPU, each module’s page table entries are set up in main memory. Page table
entries begin at the last available address in main memory and work toward low
memory.

e For each CPU, each module is loaded into main memory following the logical to
physical mapping described by the page tables. The exact logical to physical mapping
that the modules are loaded into depends upon which segment of execution is selected
by the user. i

e The system is initialized (the memory system, CPX, PIA, and the CPU boards are
reset).

e For each CPU, parity is initialized in the scalar processor by sending the scalar
processor into a microcode routine and issuing clocks.

e Each CPU’s scratch RAM is loaded with various values to control the execution of the
test.

e For each CPU, the initial Program Counter (PC) is loaded into register TO and the
initial Program Status Word (PSW) is loaded into register T2.

e For each CPU, control store is initialized to the cold-start location.

e Clocks are turned on to the processor selected. If parallel execution is selected, each
CPU’s clocks are turned on at one time. If sequential execution is selected. each CPU’s
clocks are turned on one at a time.
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Memory Allocation

Immediately before test code execution, a current memory allocation screen is displayed. The
following figure is an example of the current memory allocation screen. The physical and logical
addresses shown, as well as the filenames, are only representative; the actual addresses will vary
depending on installed memory & file sizes.

The following list explains what each column the current memory allocation screen depicts:

e First Column — File Number - useful in conjunction with the mm(1d) utility.

e Second Column — Physical memory addresses where the specified file is loaded
e Third Column — Process identification

e Fourth Column — File name (actual path is ./filename or /mnt/test/CPU/ filename).
The entries ptel, pte2, and ptet are not actual files but are instead indications of
the page tables.

o Fifth Column — Logical starting address of the specified file

Figure cpu4030-5, Current Memory Allocation Screen

4 A
Current Memory Allocation
File No. Physical Address Pid File Name Logical Offset
1 = 00000000-00027fff 0 pOro_4030 00000000
2 00028000-000b1£ff 0 cpu4030.run 00022000
1 000b2000-000d9fff i pOro_4030 00000000
2 000da000-001631fff 1 cpu4030.rnn 00022000
e 03f£7000-03ff9ff{ 1 ptet NA
-——- 03££2000-03ffafff 1 pte2 NA
- 03ffb000-03ffdff{f 0 ptet NA
-—=- 031fe000-03ffefff 0 pte2 NA
=== 03fffcO0-3fffffff 1 ptet NA
\ /

Class Descriptions

There are four classes of subtests for cpuf030. Each cpu4030 subtest takes approximately two
seconds to execute.

Class 1 Subtests

Class 1 subtests are the most basic of the CPU verification tests. These subtests require no access
to main memory for data or instructions. They begin to verify the scalar functions of the CPU in
a nonexhaustive manner out of the icache. Instructions are loaded into the icache via scan before
the test begins. Since all instructions have been loaded into the icache, no requests to main
memory for instructions are required. Data operands are supplied by extensive use of immediate
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data supplied with the instructions. All subtests terminate with a halt command and store a halt
code in address register AL. If the code stored in Al is 0x100, then the subtest passed. Any other
code in Al indicates that the subtest failed.

Each Class 1 subtest is listed in the following figure with its brief description (instructions
performed), its object module, and its source file. The object module is the actual executable code
and the source file is the assembly language source.

e R

In the following tables, the TEST PERFORMED
column lists each particular instruction that is tested.
For more information on each instruction’s meaning,
refer to the “Opcodes Sorted by Name’ appendix in this
manual or the CONVEX Architecture Reference.
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Table cpu4030-2,

CONVEX Processor Diagnostics Manual

Class 1 Subtests

25
26
27
28
30
31
32
33
34
35
40
41
42
43
44
45
50
52
53
54
55

ld.h # N, Ak
ld.w # N, Sk
mov Aj,Ak
mov Sj,Ak
mov PC Ak
and Aj, Ak
and 53,5k

or Aj,Ak

or Sj,Sk

mov Ak,psw
zor Aj,Ak
zor S7,Sk
not A7, Ak
not Sj,Sk
add.h Aj,Ak
add.w # N, Ak
add.b Sj,Sk
add.h # N,Sk
add.w # N, Sk
add.l Sj,Sk
sub.h #n,a
sub.w #n,Ak
sub.b 55,5k
sub h#nSj
sub.w #,5k
sub.l 57,5k
neg.h Aj,Ak
neq.w Aj,Ak
neg.b Sy,Sk
neg.h Sy, 5k
neg.w S7,Sk
neg.l 57,5k
branches
cmp.h Aj, Ak
cmp.w S7,Ak
cmp.h # N, Ak
cmp.w # Ak

ld.w #NAk
ld.w #N,Ak
mov Aj,Sk

mov.w 57,5k

and # N, Ak
and # N, Sk
or # N, Ak
or # N,Sk
mov psw, Ak
zor # N, Ak
zor # N, Sk

add.w A7, Ak
0:04

add.h Sj,Sk
add.w Sj, Sk

sub.h ai, Aj
sub.w Aj, Ak

sub.w Sy, Sk
sub.w S5, Sk

mov.l S7,Sk

add.h # N, Ak

add.w S7,Ak

cpu4030.rnn
¢pu4030.rnn
cpu4030.rnn
¢pu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpud030.rnn
cpu4030.rnn
c¢pud4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
¢pu4030.rnn
cpu4030.rnn
cpu4030.rnn

cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpud030.rnn
cpu4030.rnn
cpud4030.rnn
cpud030.rnn
cpu4030.rnn
cpud030.rnn
cpud030.rnn
cpu4030.rnn
cpud030.rnn
cpu4030.rnn
cpu4030.rnn
cpud030.ran
cpud4030.ran

0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
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Table cpu4030-2, Class 1 Subtests (continued)

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
80
81
82
83
84
85
90
91
100
101

104
105
110
111
115
116
125
126
130
131
132
133
140
142
144
146
148
150
152

154
L

102 .
103

cmp.b 57,5k
cmp.h S5, 5k
cmp.w Sj, Sk
cmp.h #,5k
cmp.w # N, Sk
cemp.l 55,5k
shf Aj,Ak

shf Sj,Sk

tze Sy7,Sk
ple.t 87,5k
mul h #n,Ak
mul.w # n, Ak
mul.b Sj,Sk
mul.h # N,Sk
mul.w # N, Sk
mul.l Sj,Sk
div.h #n, Ak
div.w #n, Ak
div.b S7,Sk
div.h #n,Sk
div.w #n,Sk
div.l 87,8k
cut{w.b,b.w,w.h h.w) Aj,Ak
cot{ w.b,b.w,w.h howwliw) Sj,Sk
eq.s #n,5k
le.s #n,Sk
lt.s #n,Sk
eq.d S7,Sk
le.d S7,Sk

it.d Sj,Sk
add.s # N,Sk Sj,Sk
add.d Sj,Sk
sub.s # N,Sk 7,5k
sub.d Sj,Sk
neg.s Sj,5k
neg.d Sj,Sk
mul.s # N, Sk
mul.d Sj,Sk
div.s # N, Sk
div.d Sj,Sk
cvtw.s Sy, Sk
cuts.w Sj, Sk
cutd.l Si,Sk
cutl.d Sj,Sk
cvtl.s 57,5k
cuts.l Sy, Sk
cuts.d S5, Sk
cvtd.s S5,Sk

shf #n, Ak
shf # N,Sk

cq.s # N, Sk
le.s # N, Sk
lt.s # N,Sk

mul.s S7,Sk

div.s Sj,Sk

mul.h Sj,Sk
mul.w S5, Sk

sh # N Ak

mul.h # N, Ak mul.h Aj, Ak
mul.w # N, Ak mul.w Aj, Ak

divh # N, Ak div.h Aj Ak
div.w # N Ak div.w Aj,Ak

div.h # NSk div.h S5.5k
div.h # N, Sk div.h S7,Sk

eq.s 57,5k
eq.s 57,5k
eq.s Sy, 5k

cpu4030.rnn
¢pu4030.rnn
cpu4030.rnn
c¢pu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpud030.rnn
c¢pu4030.rnn
cpu4030.rnn
c¢pu4030.rnn
¢pu4030.rnn
¢pud030.rnn
cpu4030.rnn
cpu4030.rnn
¢pu4030.rnn
cpu4030.rnn
¢pu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpud030.rnn
¢cpud030.rnn
cpud030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpn4030.rnn
cpu4030.rnn
¢pu4030.rnn
cpu4030.rnn
cpud4030.rnn
epud4030.rnn
cpu4030.rnn
cpud030.rnn
epu4030.rnn
cpud030.rnn
cpu4030.rnn
cpud030.rnn
cpu4030.rnn
cpud030.ron

st_G60.s 0:02 0:04
st_61.s 0:02 0:04
st_62.s 0:02 0:04
st_63.s 0:02 0:04
st_64.s 0:02 0:04
st_65.s 0:02 0:04
st_66.s 0:02 0:04
st_67.s 0:02 0:04
st_68.s 0:02 0:04
st_69.s 0:02 0:04
st_70.s 0:02 0:04
st_71.s 0:02 0:04
st _72.s 0:02 0:04
st_73.s 0:02 0:04
st_74.s 0:02 0:04
st_75.s 0:02 0:04
st_80.s 0:02 0:04
st_81.s 0:02 0:04
st_82.s 0:02 0:04
st_83.s 0:02 0:04
st_84.s 0:02 0:04
st_85.5 0:02 0:04
st_90.s 0:02 0:04
st_91s 0:02 0:04
st_100.s 0:02 0:04
st_101.s 0:02 0:04
st_102.s 0:02 0:04
st_103.s 0:02 0:04
st_104.s 0:02 0:04
st_105.5 0:02 0:04
st_110.s 0:02 0:04
st_lils 0:02 0:04
st_115.s 0:02 0:04
st_116.s 0:02 0:04
st_125s 0:.02 0:04
st_126.s 0:02 0:04
st_130.s 0:02 0:04
st_131.s 0:02 0:04
st_132.s 0:02 0:04
5t_133.s 0:02 0:04
s5t_140.s 0:02 0:04
st_142.s 0:02 0:04
st_l44.s 0:02 0:04
st_146.s 0:02 0:04
st_148s 0:02 0:04
st_150.s 0:02 0:04
st_152.s 0:02 0:04
st_154.s 0:02 0:04
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Table cpu4030-2, Class 1 Subtests (continued)

1100 eq.s # N sk eg.s s7 sk (IEEE) cpud030.rnn st_1100.s 0:02 0:04
1101 le.s # N sk le.s sj sk (IEEE) ¢pu4030.rnn st_1101s 0:02 0:04
1102 lt.s # N sk lt.s sj sk (IEEE) cpud030.rnn st_1102.s 0:02 ' 0:04
1103 eq.d sj sk (IEEE) ¢pu4030.rnn st_1103.s 0:02 0:04
1104 le.d sj sk (IEEE) ¢pu4030.rnn st_1104.s 0:02 0:04
1105 it.d sj sk (IEEE} ¢pu4030.rnn st_1105.s 0:02 0:04
1110 add.s # N sk add.s sj sk (IEEE) cpu4030.rnn st_1110.s 0:02 0:04
1111 add.d sj sk (IEEE) cpu4030.rnn st_1111.s 0:02 0:04
1115 sub.s sj sk sub.s # N sk (IEEE) ¢pu4030.rnn st_1116.s 0:02 0:04
1116 sub.d sj sk (IEEE) cpu4030.rnn st_1116.s 0:02 0:04
1127 neg.s sj sk (IEEE) cpu4030.rnn st_1127.s 0:02 0:04
1128 neg.d sj sk (IEEE) cpu4030.rnn st_1128.s 0:02 0:04
1131 mul.d sj sk (IEEE) ¢pu4030.rnn st_1131.s 0:02 0:04
1132 div.s #n sk div.s sf sk (IEEE} cpu4030.ron st_1132.s 0:02 0:04
1133 div.d sj sk (IEEE) cpu4030.rnn st_1133.s 0:02 0:04
1135 mul.s # N sk mul.s sj sk (IEEE) cpu4030.rnn st_1135.s 0:02 0:04
1140 cvtw.s sj sk (IEEE) cpu4030.rnn st_1140.s 0:02 0:04
1142 cvtw.s sj sk (IEEE) cpu4030.rnn st_1142.s 0:02 0:04
1144 cvtd.l sj sk (IEEE) cpu4030.rnn st_1144.s 0:02 0:04
1146 cvil.d sj sk (IEEE) ¢pu4030.rnn st_1146.s 0:02 0:04
1148 cvtl.s sj sk (IEEE} cpu4030.rnn st_1148.s 0:02 0:04
1150 cvts.l sj sk (IEEE) ¢pud030.rnn st_1150.s 0:02 0:04
1152 cuts.d sj sk (IEEE) ¢pud4030.rnn st_1152s 0:02 0:04
1154 cvtd.s sj sk (IEEE) cpu4030.rnn st_1154.s 0:02 0:04
B
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Class 2 subtests are icache based and require memory accesses for data. Each test accesses main
memory for data, but not for instructions. Unlike Class 1, however, data used by these subtests
are now loaded from and stored to main memory. All subtests terminate with a halt command
and store a halt code in address register Al. If the code stored in Al is 0x100, then the subtest

passed. Any other code in Al indicates that the subtest failed.

Each Class 2 subtest is listed in the following figure with its brief description (instructions
performed), its object module, and its source file. The object module is the actual executable code
and the source file is the commented code. '

Table cpu4030—3, Class 2 Subtests

207

240

241

ld.b <effla>, Ak byte boundaries
ld.h <effa>,Ak halfword boundaries
ldw <effa>,Ak word boundaries
ld.b <effa>,Sk byte boundaries

ld.h <effa>,Sk halfword boundaries
ldw <effa>,Sk word boundaries
ldl <effa>,Sk word boundaries
ld.h <effa>,Ak unaligned

ld.w <effa> Ak unaligned

ld.h <effa>>,Sk unaligned

ld.w <effa>,S5k unaligned

ld.l <effa>,Sk unaligned

st.b Ak, <effa> byte boundaries

st.h Ak, <effa> halfword boundaries
st.w Ak, <effa> word boundaries

st.b Sk, <effa> byte boundaries

st.h Sk, <effa> halfword boundaries
st.w Sk, <effla> word boundaries

st.l Sk, <effa> word boundaries

sl.h Ak, <effa> unaligned boundaries
st.w Ak, <effa> unaligned boundaries
st.h Sk, <effa> unaligned boundaries
st.w Sk, <effa> unaligned boundaries
st.l Sk, <effa> unaligned boundaries
psh.l Sk pshow Sk psh.w Ak

pop.w Ak pop.l Sk pop.w Sk

pshea

psh.l Sk psh.w Sk psh.w Ak
pop.w Ak pop.w Sk pop.l Sk
psheafunaligned)

tas <effa>

ldea <effa>,Ak

callq aligned stack ring aligned stack
callg unaligned stack ring unaligned stack

call aligned stack rin aligned stack
call unaligned stack  rin unaligned siack
calls aligned stack rin aligned stack

calls unaligned stack rin unaligned stack

cpu4030.rnn
cpud030.ran
cpu4030.ran
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
c¢pu4030.rnn
cpu4030.rnn
c¢pu4030.rnn
c¢pud030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpud030.rnn
¢pu4030.rnn
cpu4030.rnn
cpu4030.ran
cpu4030.rnn
c¢pu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn

cpu4030.rnn

cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpu4030.rnn
cpud030.ran
cpu4030.rnn
cpu4030.rnn
cpu4030.ron

st_200.s
st_201.s
st_202.s
st_205.s
st_206.s
st_207.s
st_208.s
st_211.s
st_212.s
st_2106.s
st_217.s
st_218.s
st_220.s
st_221.s
st_222.s
st_2256.s
st_226.s
st_227.s
st_228.s
st_231.s
st_232.s
st_236.s
st_237.s
st_238.s
st_240.s

st_242.s
st_245.s
st_250.s
st_251.s
st_252.s
st_263.s
st_254.s
st_255.s

0:02
0:02
0:02
0:02
0:02
0:02
- 0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02

0:02

0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02

0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04

0:04

0:04
0:04
0:04
0:04
0:04
0:04
0:04
0:04
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Table cpu4030-2, Class 2 Subtests (continued)

260 st.b Ak,@ <effa> byte boundaries ¢pu4030.rnn st_260.s 0:02 0:04
261 st.h Ak,@ <effa> halfword boundaries cpu4030.rnn st_261.s 0:02 0:04
262 st.w Ak,@ <effa> word boundaries cpu4030.rnn st_262.s 0:02 0:04
265 3t.b Sk,@ <effa> byte boundaries cpu4030.rnn st_265.s 0:02 0:04
266 st.h Sk,@ <effa> halfword boundaries cpu4030.rnn st_266.s 0:02 0:04
267 st.w Sk,@ <effa> word boundaries cpu4030.rnn st_267.s 0:02 0:04
268 st Sk,@ <effa> word boundaries cpu4030.rnn st_268.s 0:02 0:04
271 st.h Ak,@ <effa> unaligned boundaries cpu4030.rnn st_271s 0:02 0:04
272 st.w Ak,@ <effa> unaligned boundaries ¢pud030.rnn st_272.s 0:02 0:04
276 st.h Sk,@ <effa> unaligned boundaries ¢pu4030.rnn st_276.s 0:02 0:04
277 st.w Sk,@ <effa> unaligned boundaries ¢pu4030.rnn st_277.s 0:02 0:04
278 st.l Sk,@ <effa> unaligned boundaries cpu4030.rnn st_278.s 0:02 0:04
280 ld.b @ <effa>,Ak byte boundaries ¢pu4030.ron st_280.s 0:02 0:04
281 ld.h @ <effa>,Ak halfword boundaries cpu4030.rnn st_281.s 0:02 0:04
282 ld.w @ <effa>,Ak word boundaries cpu4030.rnn st_282.s 0:02 0:04
285 ld.b @ <effa>,Sk byte boundaries cpu4030.ron st_285.s 0:02 0:04
286 ld.h @ <effla>,Sk halfword boundaries cpu4030.rnn st_286.s 0:02 0:04
287 ldw @ <effa>,Sk word boundaries ¢cpu4030.rnn st_287.s 0:02 0:04
288 ld.l @ <effa>,Sk word boundaries cpu4030.rnn st_288.s 0:02 0:04
291 ld.h @ <efla>,Ak unaligned cpu4030.rnn st_201.s 0:02 0:04
292 ld.w @ <effa>,Ak unaligned ¢pu4030.ron st_292.s 0:02 0:04
206 ld.h @ <effa>,Sk unaligned ¢pu4030.rnn st_296.s 0:02 0:04
297 ld.w @ <effa>,Sk unaligned cpu4030.ron st_297.s 0:02 0:04
208 ld.l @ <effa>,Sk unaligned ¢pu4030.rnn st_298.s 0:02 0:04
1I.cpu4030-14 Third Edition
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Class 3 Subtests

Class 3 subtests access main memory for both data and instructions. At this point, pre-loading
the icache with instructions before the test begins does not occur. Instructions are fetched and
executed as they would be during normal operation of the machine. All subtests terminate with a
halt command and store a halt code in address register Al. If the code stored in Al is 0x100,
then the subtest passed. Any other code in Al indicates that the subtest failed.

Each Class 3 subtest is listed in the following figure with its brief description (instructions
performed), its object module, and its source file. The object module is the actual executable code
and the source file is the commented code.

Table cpu4030-4, Class 3 Subtests

load byte across page bnd cpu4030.rnn st_300.s
301 load halfword across page bnd c¢pu4030.rnn st_301.s 0:02 0:04
302 load word across page bnd cpud030.rnn st_302.s 0:02 0:04
303 load longword across page bnd cpud030.rnn st_303.s 0:02 0:04
304 store byte across page bnd cpu4030.rnn st_304.s 0:02 0:04
305 store halfword across page bnd cpud030.rnn st_305.s 0:02 0:04
306 store word across page bnd cpud030.rnn st_306.s 0:02 0:04
307 store longwourd across page bnd ¢pu4030.rnn st_307.s 0:02 0:04
308 load byte @, address at page bnd cpu4030.rnn st_308.s 0:02 0:04
309 load halfword @, address at page bnd cpu4030.rnn st_309.s 0:02 0:04
310 load word @, address at page bnd cpud030.rnn st_310.s 0:02 0:04
311 load longword @, address at page bnd ¢cpu4030.rnn st_311.s 0:02 0:04
312 load byte @, address and data at page bnd c¢pu4030.rnn st_312.s 0:02 0:04
313 load halfword @, address and data af page bnd | cpu4030.rnn st_313.s 0:02 0:04
314 load word @, address and data at page bnd cpud4030.rnn st_314.s 0:02 0:04
315 load longword @, address and data at page bnd | cpu4030.rnn st_315.s 0:02 0:04
350 ezecule al page bnd ¢pud030.rnn st_350.s 0:02 0:04
351 ezecule different Size op codes at page bnd cpu4030.rnn st_351.s 0:02 0:04
352 ezecute different Size op codes at page bnd cpu4030.rnn st_362.s 0:02 0:04
353 branch near page bnd cpu4030.rnn st_353.s 0:02 0:04
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Class 4 Subtests

The cpu4030 Class 4 subtests verify two basic capabilities of the machine that are not explicitly
tested anywhere else. The first is the capability to execute code, branch forward and backward
across all major carry addresses in the Program Counter (PC). The second is the verification of
the ability to correctly wrap instructions within the current ring.

The carry testing is performed by subtests 500-515. Each of these subtests use the same object
module. The module is loaded into a different logical address for each subtest, each module uses
up two pages of logical address space (refer to table Class 4 Subtests). The logical addresses used
are 0xf000, 0xff000, 0xfff000, and Oxfiff000. Each subtest will execute code across all of the carries
possible within its logical address space. For example subtest 500 will test carries from Oxe -
0x10, Oxfe - 0x100, Oxffe -~ 0x1000, and Oxfffe - 0x10000.

The ring wrapping is tested by executing code at the end of each segment. Code is mapped into
the end of each segment (module wrapu_4030) and the end of each segment (wrapl 4030,
p0r0_4030.1, or pOrN_4030.1). The module at the end of the segment is then executed. For
segments 0-3, execution at the end of the segment should cause the PC to “wrap’ back down to
the beginning of the segment. This prevents the ability to violate architectural ring protection
constraints. Segments that exist in ring 4, (4, 5, 6, 7) behave differently. These segments should
behave as one ring. For example, it should be possible to execute code from segment 4 and end
up in segment 5, segment 5 to segment 6 and segment 6 to segment 7. If code is executed at the
end of segment 7, it should go back to the beginning of the ring and end up in segment 4.

Table cpu4030-5, Class 4 Subtests

500 Pe Carry Test 1 pecarry_4030 pc_carry.s 0:02 0:04
505 Pc Carry Test II pcearry_4030 pe_carry.s 0:02 0:04
510 Pc Carry Test III pecarry_4030 pe_carry.s 0:02 0:04
515 Pc Carry Test IV pecarry_4030 pc_carry.s 0:02 0:04
520 Pc Wraparound Test, 1 wrapu_4030 ring_wrapu.s 0:02 0:04
525 Pc Wraparound Test {1 wrapu_4030 ring_wrapu.s 0:02 0:04
530 Pc Wraparound Test I wrapu_4030 ring_wrapu.s 0:02 0:04
535 Pc Wraparound Test IV wrapu_4030 ring_wrapu.s 0:02 0:04
540 Pc¢ Wraparound Test V wrapu_4030,wrapl_4030 | ring_wrapu.s/ring_wrapls 0:02 0:04
545 Pc Wraparound Test VI | wrapu_4030,wrapl_4030 | ring_wrapu.s/ring_wrapls 0:02 0:04
550 Pc Wraparound Test VII | wrapu_4030,wrapl_4030 | ring_wrapu.s/ring_wrapls 0:02 0:04
555 Pc Wraparound Test VIII | wrapu_4030,wrapl_4030 | ring_wrapu.s ring_wrapl.s 0:02 0:04

Test Error Messages

For a common list of error messages that could result from running this test, refer to the
appendix on CPU Error Messages.
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SPU UNIX Error Messages

For a common list of possible error messages resulting from SPU UNIX| refer to the appendix on
SPU UNIX Error Messages.
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cpu4040

Vector Concurrency Tests

Overview

The cpu4040 test verifies the Vector Processor Unit operation under all possible combinations of
instructions from the three groups listed in Table cpud040-5 Vector Instruction Groups. Each
group of instructions corresponds to one of the three controllers on the Vector Process Unit:
load/store, add/logical, and multiply/divide. The ¢puf040 assures that instructions from each set
tested can execute concurrently and return the expected results. The following figure show an
overall view of what part of the system is being tested and which Field Replaceable Units (FRUs)
are required for the test to run:

Figure cpu4040-1, Functional Areas Tested by cpu4040

PROCESSOR MEMORY | EBUS ] | DIAGNOSTIC
A,B,C OR D SYSTEM | INTERFACE| |  SYSTEM
VECTOR | Ll EEEETSPY
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TESTED BY DIAGNOSTIC - Specifically excercis
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Prerequisites and Required Equipment

The Vector Processor Control (VPC) and Vector Processor Data (VPD) boards must be present,
and are tested, when running the cpuf040 test. The boards listed in the following table must be
operational to verify the required boards. No additional equipment is required to run this test.

Table cpu4040-1, Reduired Functional Boards

Service Processor (SP2 or SP4) spul000, spuf000
Memory System memJ 000
Instruction Processor Unit (IPP) cpu4 0380
Address Scalar Processor (ASP) cpu4030
Scalar Function Unit (SFU or EFU) cpu4030
Data Cache Unit (DCU or EDC) cpuf030
Vector Processor Control (VPC) epug041
Vector Processor Data (VPD) cpu4g041
CPU Utility Board(s) (CPX or CUE/CUO) cpr4000
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Vector Concurrency Tests

The memory system consists of a minimum of one pair
of memory boards (one even and one odd).

Because cpu4040 checks test results against self-generated expected values, the scalar portion of
the CPU is assumed to be operational. Also, enough of the vector unit must be operational to
perform scalar-register to vector-register moves. This hardware can be verified by running

cpuij041.

Test Invocation

To invoke the cpu4040 test, use the procedure shown in the following figure. All responses in
boldface are entered by the user. The prompts and responses appear sequentially on the screen,
one line at a time. All prompts and responses are shown in one figure for convenience.

f

the typical invocation sequence.

kresults.

CAUTION

The invocation sequence shown in the following figure is
However, the wnitall
utility must be executed in some cases. If the system has
just been powered up, if mem4000 was executed with
failures, or if spwf000 was executed, then inifall must be
executed prior to any test execution. Failure to execute
mitall in these circumstances could result in invalid test

~

P

unknown.

Running the /nitall utility requires two to three minutes
to execute depending on if the control stores have been
previously loaded. However, it is suggested that initall
be executed in the event that the state of the system 1is

J

Figure cpu4040-2, Test Invocation Sequence

(spu)> ecd /mnt/test
(spu)> sysreset
(spu)> dshell

CONVEX DIAGNOSTIC SHELL

N

test cpu4040 [-c¢ [class numeral(s)]] [-s [subtest numeral(s)]] [+> filename]

Third Edition
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After entering dshell, specific dshell parameters may be
changed. Refer to the “Dshell and Iscan Overview”
chapter of this manual for more information.

Entering only test cpu4040 executes all cpuj040 subtests sequentially. Execute a specific
class(es) of subtest(s) or one or more individual subtests by using the -¢ or -s options, respec-
tively. Detailed information for using these options can be found in the “Dshell and Iscan Over-
view” chapter of this manual. The [+ > filename] option allows the test results to be appended
to filename.

Test Parameter Menu

Once the test is invoked, a test parameter menu prompt is presented allowing selection of default
switches. If the test is run with all defaults invoked (answer y to the first prompt), no other
prompts are provided. If the user answers n to the first prompt (run test without default
switches), then a series of prompts are presented. The following figure shows all prompts, their
possible answers (in brackets | ]), and their default answers (in parentheses ( )). The prompts
and responses in the following figure appear sequentially on the screen, one line at a time. All the
prompts and responses are shown in one figure for convenience.

If test time is an issue, it is recommended not to run the
test with all defaults enabled. Test time can be shor-
tened by using only 1 value of v/ (128) and one value of
vs (4 for singles and 33 for doubles).
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Figure cpu4040-3, Test Parameter Menu

4 Test 'cpu4040.t° Thu Nov 19 00:00:00 1965 \
ENTER TEST PARAMETERS
[] Encloses allowed input ranges or values
) Encloses the default value
- Returns to the previous prompt
‘nn Returns to the prompt # nn
: Returns to the first unsatisfied prompt
7 Reviews previous entries
1: Run default switches? [y.n] (y) —>
2: Cpu to test: [abed] (a) ->
3: SW test mode? [y.n] (n) -
4: Debugger on? [y.n] ) ->
5: Forced Fail Enable? [y.n] (n) ->
6: Force display of all regs on error? [y,n] (y) —>
7. Display update mode? [f/n] (£) —>
8: Test display mode? [s,1] (s) =>
9: Dcache Enabled? [y.n] (y) ->
10: Continuous faulting enabled? [y, n] (n) ->
11: Single faults enabled? [y.n] (n) ->
Current group indexes:
12 Group:0[0-18] (©) -
13 Group:1[0-33] (0) —>
14: Group:2[0-49] (0) ~>
15: Continuous loop enabled? [y.n] (n) ->
16: Enter number of vl values to check [0-30] (3) ->
Current set of vl values:
17: v1:0 [0-128] (82) >
18: vi:1 [0-128] (64) ->
19: v1:2 [0-128] (128) ->
20: Enter number of vs values to check [0-4] 2) -
Current set of vs for words and singles
21: Vs:0 [0-33] (4) =
22: vs:1 [0-33] - (83) ->
Current set of vs for longs and doubles:
283: Vs:0 [0-33] (8) ->
24: Vs:1 [0-33] (33) ->
25: Enter OK, or NN to return to question NN [OK]
(OK) ->
- /
Prompt Explanations
A description of the meaning of each prompt follows:
Run default switches? {y/n] (y) -

If the user responds with y or <<CR>>, no additional test parameter prompts are
displayed, and testing begins. However, if a negative response is supplied, additional
test parameter prompts are displayed allowing modification of the default selections.
Only enter the n response to restart a previous testing session at a specified point or
to change any of the default parameters.
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The following prompts are displayed and answered only if the first prompt is answered with n:

Cpu to test: [abcd] (abcd) ~->

This prompt allows selection of the CPU to be used in the test. The possible selec-
tions, represented by abcd, will consist of all available CPUs. The default, abed,
will consist of all available CPUs.

SW test mode? [y,n] (n) ->

If answered with y, permutations of the selected instructions are disabled and the test
will execute six times faster. Only answer with a y when performing verification of
the test program.

Debugger on? [y.n] y -

If answered with y, the program enters 2 debug mode whenever a test fails (refer to
“debugger Description” in this section for more information). Enter n to bypass the
debugger upon failure or to run this test under a script in the background.

Forced Fail Enable? [y.n] (n) —>

If forced fail is enabled by entering y, the CPU acts as if a fail occurs at the end of
each instruction group tested. This is normally used in conjunction with the debugger
when debugging instruction sequences. Enabling forced fail allows access to the
debugger even if all hardware components are working correctly (refer to the
“debugger Description” in this section for more information).

Force display of all regs on error? [y, n] (n) ->

Answering y to this prompt displays failing vector registers automatically on any fail-
ing instruction sequence. Answering n causes the test (upon failure) to stop at each
failing vector register and to display the following prompts that must be answered:

Display initial?
expected?
actual®?

For the above prompts, ¢nitzal is the initialized condition of the register(s), ezpected is
the expected value of the register(s), and ectual is the actual value of the register(s) at
the failure.

Display update mode [f,n] (£) -

Answering n (normal) to this prompt forces the CPU to delay further testing while
instruction information is sent to the screen. If n is entered, the time to execute this
test is extended. A response of n ensures that the screen output concurrently shows
what the test is doing at all times. The f default (fast) allows the CPU to continue
processing at the same time information is going to the screen. Since testing is not
delayed in the f (fast) mode, if the CPU halts due to a failure, the screen output may
not represent the current instruction information that the CPU was testing at the
time of the failure.
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Test display mode? [s,1] (s) —>

If the s (short) mode is selected, only the test index numbers are displayed along with
the permutation that is currently being tested (see the section on “Instruction Permu-
tations” and ‘“Test Method’” in this chapter for more information). For example:

Groups: X Y YA Perm: N

In the above example:
e X represents the test index number for the load/store instruction performed
® Y represents the test index number for the add/logical instruction performed

® Z represents the test indezx number for the multiply /divide instruction per-
formed

This display is written over itself on a CRT or scrolled on a hard copy terminal. If
the 1 (long) mode is selected from this prompt, the instructions as well as the
corresponding test indezx numbers of the three instructions being tested appear on the
screen with the permutation number. The long display is useful for monitoring the
progression of the test through the various instructions (refer to the section on
“Instruction Permutations” and “Test Method” in this chapter for more information).
For example:

Groups: X Y Z Perm. N
Instructions:
sum.w v4
mov s0,s1,v0
prod.1l vi

In the above example:
e X represents the test index number for the load/store instruction performed
® Y represents the test index number for the add/logical instruction performed

e 7 represents the test index number for the multiply/divide instruction per-
formed

This display is scrolled on either a CRT or a hard copy terminal.

Dcache Enabled? [y.n] (y) -

The Dcache is normally enabled; however, if it is suspected broken, it can be disabled
by entering n at this prompt.
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Continuous faulting enabled? [y,n] (n) ->

To enable the continuous fault diagnostic mode of the CPU prior to the execution of
the selected instructions, answer this prompt with y. As soon as the three instructions
have executed, the mode is disabled. Since this mode forces a page fault to occur on
every memory access, a check of the faulting mechanisms is performed, verifying each
instruction’s fault operation. A more detailed explanation of faulting is provided in
the glossary appendix of this manual.

single faults enabled? [y,n] (n) ->

If this prompt is answered with y, all data pages are made nonresident at the start of
each instruction. A fault is taken every time the test references a new page. A more
detailed explanation of faulting is provided in the glossary appendix of this manual.

Current group indexes:

Group:0[0-19] (0)>
Group:1[0-34] (0)>
Group:2[0-50] (0)>

Enter the test index number of the desired instruction set after the prompt for each
group. This option is useful to start the test at some point other than the beginning.
If ¢pu4f040 has been interrupted, or if it has failed, the user can choose an instruction
from each group (refer to Table cpu4040-5) to indicate the starting point for testing.
If the test is running for the first time and all instructions are to be tested, enter the
default of O.

Continuous loop enabled? [y.n] (n)>

Respond with y whenever a specific set of instructions must be tested continuously.
The initialization and execution of three selected instructions are looped or repeated
until stopped with a Ctrl-C. If the user has enabled debug mode, the program goes
into the debug mode as soon as the looping starts. The looping can then be stopped
and the test resumed, if desired (refer to the ‘“debugger Description” in this section for
more information).

When a y is entered, the following four prompts are displayed and must be answered:

Enter permute number: [0-5] (0) ->

After the three chosen instructions are permuted, the test assigns each permutation a
number, starting at zero. If the desired permute number is entered, the instruction
sequence is duplicated with the expected ordering.

Enter value for vl: [0-128] (128) —>

This is the value that will be loaded into the Vector Length {vl) register prior to exe-
cution.

Enter vs for word/single instructions: {0-33] (4) ->

This is the value that will be loaded into the vs register prior to execution if the
instruction sequence uses only word and single operands.
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Enter vs for long/double instructions: [0-33] (8) ->

This is the value that will be loaded into the vs register prior to execution if the
instruction sequence uses any double or long operands.

The following prompts only appear if n is answered to the Continuous loop enabled prompt:

Enter number of vl values to check: [0-30] (3) —>
Current set of vl values:

V1.0 [0-128] (32) —>
Vi:1 [0-128] (64) ->
V1:2 [0-128] (128) ->

This test is executed with various values of VI, which are stored in an array. The
length of this array must be specified. In this example, the default of three was used
which resulted in three additional prompts. If 30 is entered for the length of the
array, 30 prompts would be displayed for the user to answer. The values of VI are
displayed one at a time. The user can change the value of any VI element after it
appears.

Enter number of vs values to check: [0-4] (2) ->
Current set of vs for words and singles:
Vs:0 [0-33] (4) ->
Vs:1 [0-33] (33) —>
This test is executed with various values of Vs, which are stored in an array. The
length of this array must be specified. In this example, the default of 2 was used
which resulted in two prompts. If 4 were used, four prompts would be displayed.
The values of Vs are displayed one at a time. The value of any Vs element can be
changed after it appears. This is the vector stride that is used when the load store
operand length is 4 bytes.

Current set of vs for longs and doubles:
Vs:0 [0-33] (8) ->
vs:1 [0-33] (33) —>
This option displays the values of Vs that are used when an instruction sequence con-
tains any double or long operand. The value of any Vs element can be changed after
it appears. This is the vector stride that is used when the load store operand length is
8 bytes.

The following prompt is always supplied if any of the defaults have been changed:

Enter OK, or :NN to return to question NN [OK]
(OK) ->

If the OK default is selected, test execution begins. A particular prompt can be
changed by entering its number here and the program would return to that prompt.

When all prompts have been answered, a test parameter summary echos the prompts that have

been answered. The following figure displays a sample test parameter summary. The actual
summary varies depending on the answers to the prompts.
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Figure cpu4040—4, Sample Test Parameter Summary

Run default switches?

Cpu to test:

SW test mode?

Debugger on?

Forced Fail Enable?

Force display of all regs on error?
Display update mode?

Test display mode?

Dcache Enabled?

Continuous faulting enabled?
Single faults enabled?

Current group indexes:

Group:0

Group:1

Group:2

Continuous loop enabled?

Enter number of vl values to check
Current set of vl values:

V1:0 o 32
Vi1 . 64
v1l:2 o128
Enter number of vs values to check 2
Current set of vs for words and singles:

Vs:0 4
Vs:1 . 33
Current set of vs for longs and doubles:

Vs:0 . 8
Vs:1 . 33
Enter OK, or :NN to return to question NN o OK

BB bpB

W OO0 O

4 TEST PARAMETER SUMMARY \w

Hardware Initialization Sequence

After the last prompt is entered, and before test code execution, the following events occur:

The first two events are accomplished at the initial start
of the cpuf040 test. The remaining events are accom-
plished when each subtest 1s initialized.

e Each module’s Page Table Entries (PTEs) are set up in main memory. PTEs begin at
the last available address in main memory and work toward low memory.

e Each module is loaded into main memory following the logical to physical mapping
described by the page tables. The exact logical to physical mapping that the modules
are loaded into depends upon which segment of execution is selected.
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o The system is initialized (the memory system, CPX or CUE/CUO, PIA or PI2, and the
CPU boards are reset).

o Parity is initialized in the scalar processor by sending the scalar processor into a micro-
code routine and issuing clocks.

e Scratch RAM is loaded with various values to control the execution of the test.

e The initial Program Counter (PC) is loaded into register TO and the initial Program
Status Word (PSW) is loaded into register T2.

e Control store is initialized to the cold-start location.

e Clocks are turned on.

Memory Allocation

Immediately before test code execution, a current memory allocation screen is displayed. The fol-
lowing figure is an example of the current memory allocation screen. The physical and logical
addresses shown, as well as the filenames, are only representative; the actual addresses will vary
depending on installed memory & file sizes.

The following list explains what each column the current memory allocation screen depicts:

e First Column — File Number - useful in conjunction with the mm(1d) utility.

e Second Column — Physical memory addresses where the specified file is loaded

e Third Column — Process identification

e Fourth Column — File name (actual path is ./filename or /mnt/test/CPU/ filename).
The entries ptel, pte2, and ptet are not actual files but are instead indications of
the page tables.

e Fifth Column — Logical starting address of the specified file

Figure cpu4040-5, Current Memory Allocation Screen

4 )
Current Memory Allocation
File No. Physical Address Pid File Name Logical Offset
1 00000000-00027ff{ 0 pOr0_4040 00000000
2 00028000~-000b1£fff 0 cpu4040.rnn 00022000
1 000b2000-000d9fff 1 pOr0_4040 00000000
2 0004a000-00163£f1ff 1 cpu4040.rnn 00022000
-—-= 03ff7000-03ff9fff 1 ptet NA
-——=- 03f£fa000-03ffafff 1 pte?2 NA
——— 03ffb000-03ffdfff 0 ptet NA
——-= 03ffe000~03ffefff 0 pte2 NA
-—-- 03fffcO0-3fffffff 1 ptet NA
N J
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debugger Description
The cpu4040 test provides an internal debugger that can be used as a system troubleshooting aid.
The debugger displays the contents of registers and memory that are not normally displayed when

a test fails.

When responding to the following prompt with y, the internal debugger is automatically invoked
whenever a subtest fails. o

Debugger on [y.n] ) —>vy
When invoked, the debugger displays a dbug> prompt.
debugger Commands
When the debugger utility is invoked, an online list of available commands is displayed by enter-

ing ?. The debugger commands are listed in the following table:

Table cpu4040-2, debugger Commands

Compares vector registers

Displays memory

Displays failing instructions

Starts looping on failed instructions

Quits (exits) debug mode and continues testing
Displays registers

Stops looping on failed instructions

Displays the help file

WO W N e RO

Data Type and Register Operands

Use the register data type and the register mnemonic operands listed in the following table with
the debugger commands:

Table cpu4040-3, Data Type and Register Operands

Actual data a Address register
e Expected data psw Process status register
Initialization data || s Scalar register
v Vector register
vl Vector length register
vim Vector merge register
vs Vector stride register

II.cpu4040-12 Third Edition
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debugger Command Descriptions

The following paragraphs briefly describe the use of each of the debugger commands:

Compare Vector Registers

¢ [Register_Type Register_Number: Data_Operand] [Register_Type Register_Number: Data_Operand)

or:
c [Register_Operand: Data_Operand] [Register_Operand: Data_Operand]
These commands allow comparison of the selected data types for the two registers specified where:

® [Register_Number] represents the number of the register desired which can range from 0
through 7.

e [Data_Operand] represents the type of data operand desired. Possible responses include:
m a — Actual data

m e — Expected data
®» i — Initialization data

e [Register_Operand] represents the desired type of register which does not require a

Register_Number. Possible responses include:
® psw — Process status register

s vl — Vector length register
® vm — Vector merge register
8 vs — Vector stride register
® [Register_Type] — represents the desired type of register which requires a
Register_Number to be supplied.
s a — Address register
® s — Scalar register

m v — Vector register

Display Memory
d [start_addr] [stop_addr]
This command displays the contents of main memory from the start address (staré_addr) to the

ending address (stop_addr). Possible values for start_addr and stop_addr range from 00000000 to
FFFFFFFF provided that the start_addr is less than the stop_addr.

Display Failing Instructions
f

Use this command to redisplay instructions that failed. If other debug commands have scrolled
the failed instructions off the screen, this command can be used to redisplay them.
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Loop On Failing Instructions

1

Use this command to start the CPU looping on the failed instructions. Only the s (stop) and q
(quit) commands are operational during looping.

Quit

q

Use this command to quit (exit) debug mode and continue testing.

e ™

Make sure that the log -s command is used at the dshell
prompt to log multiple failures, otherwise, this command
will exit the test and return to the dshell prompt. For
more information on the log -s command, refer to the
“Dshell and Iscan Overview” chapter of this manual.

Display Registers

r [Data_Operand] [Register_Operand]

This command displays the selected data for the specified register. The user can specify multiple
registers on the command line where:

o [Data_Operand] represents the type of data operand desired. Possible responses include:
m a — Actual data

m e — Expected data
m i — Initialization data

® [Register_Operand] represents the desired type of register. Possible responses include:
m a — Address register, which must be followed by a register number that can
range from 0 to 7.

m psw — Process status register

s — Scalar register, which must be followed by a register number that can
range from 0 to 7.

8 v — Vector register, which must be followed by a register number that can
range from 0 to 7.

® vl — Vector length register
® v — Vector merge register

m vs — Vector stride register

Stop looping
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Using this command terminates looping initiated via the / command and returns to the debugger
prompt.

Class Descriptions

This test only has one class of subtests, Class 1. Class 1 subtests verify operation of the Vector
Processor Unit.

Class 1 Subtests

The instruction sequences used in cpuf040 fall into two basic groups according to how they
interact under vector processing:

Table cpu4040-4, Class 1 Subtests

10 1 Shared source-destination regs not allowed
20 1 Shared source-destination regs allowed

Test Method

An instruction is chosen from each column in the following table based on the current index
number.

For information on each instruction’s meaning in the fol-
lowing table, refer to the “Opcodes Sorted by Name”
appendix in this manual or the CONVEX Architecture
Reference.
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mov 80,5100
mov v0,30,s1
mov al,vl
mov $1,52,ym
mov 8l,vm,s2
ldvi.w v5,v6
ldvi.w v8,v7
ldvi.l v0,u!
ldvi.l v0,v4
stvi.w $0,v0
stuil s1,v0
stvi.w v0,vl
stut.w vl v5
stvil v2,v8
stui.dl v3u7
ld.w (a2),v0
ld.l (a2},v0
st.w v0,(a2)
st.l v6,(a2)

5,

Table cpu4040-

CONVEX Processor Diagnostics Manual

sum.w v4
add.w v0,vl,v2
add.w v0,vl,v4
add.w v0,v4,v4
add.w vl,v5,v6
add.w v2,v8,v7
add.w v2,v2,v6
sum.l v5

not vi,v5

not v0,v4

shf s4,v0

ple.t v0,v1
ple.t v2,ub
eq.w s4,v0

it ¢4,v8

lt.w s4,v6

eq.l s4,v4

ple.t vm,s4
add.l v0,vl,v?
add.l v0,v1,v4
add.l v0,vf,v§
add.l v8,v7,v5
add.l v7,v5,v1
add.l v2,v2,v6
eq.w vb,v7
€q.w v3,v7

eq.l v5,v6

eq.l vi,u5
maz.w v0
maz.l v7
add.w v0,88,v!
add.w v2,58,v6
add.l v6,s3,v7
add.l v1,88,v5

Vector Instruction Groups

prod.w v0
prod.l vl
mul.w v0,vl,v4
mul.w v0,vl,v2
mul.w v0,v4,v4
mul.w vl,v5,v8
mul.w vl,v6,v2
mul.w v8,v8,v7
mul.d v0,vl,v4
mul.d v0,v!,v2
mul.d v0,v4,v4
mul.d v8,v7,v1
mul.d vi,v6,v2
mul.d vi,vl,v5
div.w v0,vl,v4
div.w v0,vl,v2
div.w v0,v4,v4
div.w v2,v6,v8
div.w v3,v7,v0
div.w vl,vl,v5
div.d v0,vl,v4
div.l v0,v1,v2
div.l v0,v4,v4
div.l vl v5,v2
div.l v2, 006,07
div.l v8,v3,v7
mul.w v0,s5,v1
mul.w v0,55,v4
mul.d v0,s5,v5
mul.d v2,s5,v6
div.w v0,s5,vl
div.w v0,85,v4
div.l v0,55,v5
div.l v2,55,v6
merg.l v0,s1,v1
merg.l v0,31,v4
mask.t v0,vl,v2
mask.t v0,vl,v4
mask.t v0,v0,v4
mask.l v0,v4,v8
mask.t v2,v0,v4
mask.t v0,v4,v4
mask.t v5,s1,v7
mask.t v2,s1,v6
cprs.t v0,vl
cprs.t v3,v7
merg.l v0,vl,v2
merg.t v0,vl, v
merg.t vl,v5,v7
merg.t v3,v2,v6

The current index number is determined by the test instruction’s location in the test table. The
selected instructions are permuted, and the registers are checked to see whether the instructions

chain, which means that the destination register of one instruction

is used as the source register of

another. Depending on the subtest being run, the instructions are either tested or discarded (refer
to individual subtest descriptions in this section).

II.cpu4040-16
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Next, the registers in each of the register spaces are initialized, and the emulation routines are
called to emulate the instructions under test. The registers are loaded with the initialized values,
and the instructions are executed. The registers are then saved, and the compare routine com-
pares the emulation and execution results. If the registers are equal, the test passes and it contin-
ues to the next permutation. But if they are not equal the test fails and the CPU halts.

When all six permutations have been checked, the table indexes are changed, and the next group
of three instructions are tested. After all instructions have been checked, vl is changed, and all
instructions are checked again. After all values of vl have been tested with all combinations of
instructions, the value of vs is changed. The cpuf040 tests all selected values of v/, all selected
values of vs, and all possible instruction combinations before finishing.

Although all registers that are operands of the instructions being executed are initialized by a
random number before use, these numbers are generated from a seed that is set at the beginning
of each test sequence. This means that each permutation of instructions will have the registers
initialized to different values. However, when an instruction sequence is looped on, the registers
are always looped from the same initialized value. Of course, registers that contain the indexes in
a vector of indexes instruction are not randomly initialized, and registers that contain the address
for a vector load or store operation are not randomly initialized. In addition, vector registers
used in prod.l, prod.w, and mul.w vi,vj, vk instructions have the input values limited to prevent
overflow. These registers also are never initialized to zero.

Instruction Permutations

Generating a test sequence causes an instruction to be chosen from each column. These three
instructions are then permuted and executed in each of the six possible orderings. IFor example,
the following three instruction sets:

mov s0, sl1, v0
sum.w v4
prod.w v0

permute into six different sets of instruction tests:

mov s0, s1, v0
sum.w v4
prod.w v0

mov s0, si, v0
prod.w v0
sum.w v4

sum.w v4
prod.w v0
mov s0, s1, v0

prod.w v0

mow s0, sl1, v0
sum.w v4
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sum.w v4
mov s0, sl1, v0
prod.w v0

prod.w v0

sum.w v4
mov s0, s1, v0

Under nominal conditions, the time it takes to execute ¢pu4040 depends on several variables. A
rough estimate of execution time (in minutés) can be obtained by the following formula:
Ix Jx Kx Xx Y x 6x .005+ 60 =Minutes To Run Test

The following table defines the factors in the preceding formula.

Number of load/store instructions

J Number of add/logical instructions

K Number of multiply/divide instructions
X Number of vl values

Y Number of ys values

6 Number of permutations
.005 Seconds

60 Seconds/Minute

The number of instruction sequences tested is quite large. Besides checking the different combina-
tions of instructions, each instruction sequence can be checked with different values of vl and vs.
From the Vector Instruction Groups table, there are currently 18 instructions tested from the
load/store column, 33 from the add/logic column, and 49 from the multiply/divide column. The
number of instructions executed determines the amount of time required to execute this test.
Assuming only 2 values of vs, and 3 values of vl:

. 18 x 33 x 49 x 2 x 3 x 6 x .005 + 60 = 87.318 Minutes

Nonchaining Instructions

Subtest 10 verifies instructions that do not chain together which means that the destination regis-
ter of one instruction is not used as the source register of another. If subtest 10 generates a
sequence of instructions that chain together, that combination is discarded and the test continues
to the next instruction sequence in the table.
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Chaining Instructions

Subtest 20 verifies instructions that chain together which means that the destination register of
one instruction is used as the source register of another. If subtest 20 generates a sequence of
instructions that do not chain together, that combination is discarded and the test continues to
the next instruction sequence in the table.

e ™

Almost all failures which occur when running the
unchained instruction permutations (Subtest 10) will also
be uncovered by running the chained instruction permu-
tations (Subtest 20). However, if the failure is related to
the chaining logic, Subtest 10 will pass while Subtest 20
will fail. If test time is an issue, it should be noted that
the test time can significantly be reduced by only run-
ning Subtest 20 without significant reduction of fault
coverage.

Test Error Messages

For a common list of error messages that could result from running this test, refer to the appen-
dix on CPU Error Messages.

SPU UNIX Error Messages

For a common list of possible error messages resulting from SPU UNIX, refer to the appendix on

SPU UNIX Error Messages.
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cpu4041

Vector Instruction Tests

Overview

The ecpu4041 test is a group of vector instruction tests used to verify the operation of the vector
unit and its interfaces to the other C200 Series subsystems. The verification is performed by
exercising each vector/vector and scalar/vector instruction while varying all of the parameters on
which the instructions depend. The following figure shows an overall view of what part of the
system is being tested and which Field Replaceable Units (FRUs) are required for the test to run:

Figure cpu4041-1, Functional Areas Tested by cpu4041
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Prerequisites and Required Equipment

The Vector Processor Control (VPC) and Vector Processor Data (VPD) boards must be present,
and are tested, when running the cpu4041 test. The boards listed in the following table must be
operational to verify the required boards. No additional equipment is required to run this test.

Table cpu4041-1, Required Functional Boards

Service Processor (SP2 or SP4) spul000, spuj000
PBUS Interface Adapter (PIA or PI2) p1a4000 or pi2_4000
Memory System mem4000
Instruction Processor Unit (IPP) cpud 030
Address Scalar Processor (ASP) cpuq 030
Scalar Function Unit (SFU or EFU) cpud 030

Data Cache Unit (DCU or EDC) cpud 030

CPU Utility Board(s) (CPX or CUE/CUO) cpr4000

The memory system consists of a minimum of one pair
of memory boards (one even and one odd).

Test Invocation

To invoke the cpuf041 test, use the procedure shown in the following figure. All responses in
boldface are entered by the user. The prompts and responses appear sequentially on the screen,
one line at a time. All prompts and responses are shown in one figure for convenience.

- ™
CAUTION

The invocation sequence shown in the following figure is
the typical invocation sequence. However, the nitall
utility must be executed in some cases. If the system has
just been powered up, if mem4000 was executed with
failures, or if spu4000 was executed, then initall must be
executed prior to any test execution. Failure to execute
tnitall in these circumstances could result in invalid test

Kresults.
/
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Running the initall utility requires two to three minutes
to execute depending on if the control stores have been
previously loaded. However, it is suggested that nitall
be executed in the event that the state of the system is
unknown.

Figure cpu4041-2, Test Invocation Sequence

(spu)> cd /mnt/test
(spu)> sysreset
(spu)> dshell

CONVEX DIAGNOSTIC SHELL

test cpu4041 [-c [class numeral(s)]] [-s [subtest numeral(s)]] [+> filename]
o J

(NOTE)

After entering dshell, specific dshell parameters may be
changed. Refer to the “Dshell and Iscan Overview”
chapter of this manual for more information.

Entering only test cpu4041 executes all cpuj041 subtests sequentially. To execute a specific
class(es) of subtest(s) or one or more individual subtests, enter the -c¢ or -s options, respectively.
Detailed information for using these options can be found in the “Dshell and Iscan Overview”

chapter of this manual. The [+ > filename] option allows the test results to be appended to
filename.

Test Parameter Menu

Once the test is invoked, a test parameter menu is presented allowing selection of default
switches. If the test is run with all defaults invoked (answer y to the first prompt), no other
prompts are provided. If the user answers n to the first prompt (run test without default
switches), then a series of prompts are presented. The following figure shows all prompts, their
possible answers (in brackets | |), and their default answers (in parenthesis { )). The prompts
and responses in the following figure appear sequentially on the screen, one line at a time. All the
prompts and responses are shown in one figure for convenience.
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Figure cpu4041-3, cpu4041 Test Parameter Menu

4 Test °cpu40l4i.t’ Thu Nov 19 00:00:00 1965 A
ENTER TEST PARAMETERS

(1 Encloses allowed input ranges or values

¢ Encloses the default value

- Returns to the previous prompt

‘nn Returns to the prompt # nn

: Returns to the first unsatisfied prompt

7 Reviews previous entries
1: Run default switches? [y,nl (y) ->
2: CPUs to test: [ABCD] (ABCD) ->
3: Parallel Test Execution? [y,n] (n) ->
4: Forced Faulting Enabled? {y,nl (n) ->
5: Fault on Instruction Fetches? [y,n] (n) ->
6: Sequential Execution? [y,n] (n) ->
7. Timeout Scale Factor Enabled? [1-100] 1 ->
8: Dcache Enabled? [y,n] (y) ->
9: Segment of Execution? [0-7] : 0y ->
10: Loop Enabled? [y,n] (n)} ->
11: Chained Execution Mode? [y,n] (n) ->
12: Hard Errors Enabled? [y,n] (y) ->
13: Number of vl values to test(0..v1)? [0-128] (128) ->
14: Load CPU Code? [y,nl ) ->

In the second in the previous figure, ABCD represents all
available CPUs. Only the available CPUs within the
machine under test will be displayed as possible choices.

Prompt Explanations
A description of what each prompt means follows:

Run default switches? [y/n] (y) —>

If a response of y or <CR > is entered, no additional test parameter prompts are displayed, and
testing begins. However, if a negative response is supplied, additional test parameter prompts are
displayed allowing changes to the default selections. Only enter the n response to restart a previ-
ous testing session at a specified point or to change any of the default parameters.

The following prompts are displayed and answered only if the first prompt is answered with n:

Cpus to test: [ABCD] (ABCD) ->

This prompt allows selection of the CPU(s) to be used in the test. The possible selections,
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represented by ABCD, will consist of all available CPUs. The default, ABCD, will consist of all
available CPUs.

Parallel Test Execution? [y.n] (n) ->

This prompt allows parallel test execution to be enabled or disabled. This prompt is only
displayed if the CPUs to test: prompt is answered with multiple CPUs.

Forced Faulting Enabled? (y.n] (n) —>

If answered with y, normal force faulting occurs only on data references. The system forces a
nonresident data exception to occur on every data reference. For a more detailed explanation of
forced faulting, refer to the glossary appendix of this manual.

Fault on Instruction Fetches? [y.n] (n) —>

If answered with y, force faulting occurs on instruction fetches in addition to data references.
This prompt is displayed only if the previous prompt is answered with y.

Sequential Execution? [y, n] (n) —>

If set by entering y, the sequential bit in the Processor Status Word (PSW) is set to forced
sequential execution mode.

Timeout Scale Factor Enabled [1-100] 1) ->

This prompt allows adjustment of the timeout factor. The normal timeout factor is multiplied
by the number selected to increase the timeout factor. For example, if 5 i1s entered, the normal
timeout factor is multiplied by 5 and it takes the test five times as long to timeout.

Dcache Enabled? [y.n] y) ->

The Dcache is normally enabled; however, if it is suspected broken, it may be disabled by enter-
ing n at this prompt.

Segment of Execution? [0-7] (0) ->

This prompt is only displayed if forced faulting in not enabled. The segment of execution is con-
tained in bits<31..29> of the Program Counter (PC). If 0 is entered, then bits<(31..29> of the
PC are 000 and the test is run in ring zero. If 1 is entered, then bits<(31..29> of the PC are
001 and the test is run in ring one. If 2 is entered, then bits<31..29> of the PC are 010 and
the test is run in ring two. If 3 is entered, then bits<(31..29> of the PC are 011 and the test is
run in ring three. If 4, 5, 8, or 7 is entered, then bits<31..29> of the PC are 100, 101, 110,
and 111, respectively, and the test is run in ring four. Refer to the CONVEX Architecture Refer-
ence for more information about the meaning of rings in the machine architecture.

Chained Execution Mode? [y, n] (n) ->

With this option enabled, the test is executed in chained mode which causes the CPU to perform
subtest sequencing. The Service Processor is unaware of the action of the CPU unless a subtest
fails or unless all of the subtests pass. If this option is enabled, test execution time will be greatly
reduced. However, the only information printed to the console upon completion or failure
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(regardless of the cause) is the message, “Subtest 1 passed,” or “Subtest 1 failed.” Also, this
option can not be enabled if the -¢ or the -s options were used in the invocation procedure.

Loop Enabled? {y,n] (n) —>

If y is entered, hard looping on a specific subtest is enabled. When looping is enabled, the halt
instruction of the specified subtest is changed to branch back to the beginning of the subtest.
This puts the subtest into an infinite loop which can be interrupted by entering Ctrl-C.

Hard Errors Enabled? [y,n] (y) -»

If this option is enabled and a parity error occurs, the clocks are stopped, and the test fails. If
this option is disabled, parity errors and other sources of hard errors go undetected. It is recom-
mended that hard errors normally be enabled.

Number of vl values to test (0..v1)? [0..128] (128) -—>

Each instruction in this test is executed twice, first with a Vector Length (vl) value of 128, and
second with a vl value ranging from 0 to the vl count. The vl count will be 0 through 128 if the
default of this prompt is selected. However, if time is an issue, enable forced faulting and select a
vl count of 16 in response to this prompt. This allows decreased subtest execution times without
a significant decrease in test coverage.

Load CPU Code? [y.n] (y) —>

If the CPU code for this test is already in memory, the user can enter n for this prompt and the
code is not reloaded (thus saving time).

When all prompts have been answered, the user is shown a test parameter summary displaying
the prompts that have been answered. The following figure displays a sample test parameter
summary. The actual summary varies according to answers given to the prompts.
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Figure cpu4041-4, Sample Test Parameter Summary

4 TEST PARAMETER SUMMARY N

Run default switches?

Cpus to test:

Parallel Test Execution?
Forced Faulting Enabled?
Fault on Instruction Fetches?
Sequential Execution?

Timeout Scale Factor Enabled?
Dcache Enabled?

Segment of Execution?

Chained Execution Mode?

Loop Enabled?

Hard Errors Enabled?

Number of vl values to test(0..v1)?
Load CPU Code?

P
o

“ e DD O e T

Hardware Initialization Sequence

After the last prompt is entered by the user (and before test code execution) the following events
occur:

The first two events are accomplished at the initial start
of the test. The remaining events are accomplished
when each subtest is initialized.

e For each CPU, each module’s page table entries are set up in main memory. Page table
entries begin at the last available address in main memory and work toward low
memory.

e For each CPU, each module is loaded into main memory following the logical to physi-
cal mapping described by the page tables. The exact logical to physical mapping that
the modules are loaded into depends upon which segment of execution is selected by the
user.

e The system is initialized (the memory system, CPX or CULE/CUO, PIA or PI2, and the
CPU boards are reset).

e [or each CPU, parity is initialized in the scalar processor by sending the scalar proces-
sor into a microcode routine and issuing clocks.

o Fach CPU’s scratch RAM is loaded with various values to control the execution of the
test.

e For each CPU, the initial Program Counter (PC) is loaded into register TO and the ini-
tial Program Status Word (PSW) is loaded into register T2.
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For each CPU, control store is initialized to the cold-start location.

Clocks are turned on to the processor selected. If parallel execution is selected, each
CPU’s clocks are turned on at one time. If sequential execution is selected, each CPU’s
clocks are turned on one at a time.

Memory Allocation

Immediately before test code execution, a current memory allocation screen is displayed. The fol-
lowing figure is an example of the current memory allocation screen. The physical and logical
addresses shown, as well as the filenames, are only representative; the actual addresses will vary
depending on installed memory & file sizes.

The following list explains what each column the current memory allocation screen depicts:

¢ First Column — File Number - useful in conjunction with the mm(1d) utility.
e Second Column — Physical memory addresses where the specified file is loaded
e Third Column — Process identification
e Fourth Column — File name (actual path is ./filename or /mnt/test/CPU/filename).
The entries ptel, pte2, and ptet are not actual files but are instead indications of
the page tables.
e Fifth Column — Logical starting address of the specified file
Figure cpu4041-5, Current Memory Allocation Screen
4 N\
Current Memory Allocation
File No. Physical Address Pid File Name Logical Cffset
1 00000000-00027fff O pOTr0_4041 00000000
2  00028000-000bifff O cpud041.rmn 00022000
1 000b2000-000d9ff ¢ 1 pOro_404! 00000000
2 000d2000-00163fff 1 cpud04l.rmmn 00022000
-——-- 03f£f7000-03ffofff 1 ptet NA
----  03ffa000-03ffafff 1 pte2 NA
---—  03ffb000-03ffdfff O ptet NA
-~~~ 03ffe000-03ffefff O pte2 NA
---~  O03fffcO0-3fffffff 1 ptel NA
\ J
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Class Descriptions

There are four different classes of subtests for cpug041. The following sections describe the
different classes and each of their subtests. Each section contains a table listing each subtest in
that class, a description of the subtest, the subtest executable test code (object module) and the
subtest source code with comments (source file), the minimum time required to run the subtest
(nominal time), and the worst case time that occurs as the result of running forced faults (max-
imum time).

- A

In the following tables, the TEST PERFORMED
column lists each particular instruction that is tested.
For more information on each instruction’s meaning,
refer to the “Opcodes Sorted by Name” appendix within
this manual or the CONVEX Architecture Reference.

Third Edition II.cpu4041-9
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Class 1 Subtests

Class 1 subtests verify the operation of loading, storing, and modifying the vector unit control
functions. Specifically, this class verifies the ability to alter and save the Vector Length (VL)
register, Vector Stride (VS) register, and the Vector Merge (VM) register.

All subtests end with a halt command and store a halt code in address register Al. If the code
stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the subtest
failed. The following table lists the Class 1 subtests:

Table cpu4041-2, Class 1 Subtests

10 ld.w# N, VL cpufOfl.ran st_10.¢ 0:02 0:10
15 ldw#N,VS cpuf04l.rnn st_15.s 0:02 0:10
20 mov.w Sk, VL cpuf041.rnn st_20.s 0:02 0:10
25 mov.w Sk, VS cpuf04l.rnn st_25.s 0:02 0:10
30 mov Ak, VL cpuf041l.rnn §t_80.3 0:02 0:10
35 mov VL, Ak cpu4041l.ron st_35.s 0:02 0:10
40 mov Ak, VS cpud04l.rnn st_40.s 0:02 0:10
45 mov VS Ak ’ cpuf04l.ran st_45.8 0:02 0:10
50 ldl <effa>, VLS | cpuf04!l.rnn st_50.8 0:02 0:10
51 ld.l <effa>,VLS | cpuf04l.rnn al_51.¢ 0:02 0:10
55 st VLS, <effa> cpud04{l.ran st_55.5 0:02 0:10
56 st.l VLS, <effa> cpuf041.rnn st_56.8 0:02 0:10
60 mov S7,Sk, VM cpuf0fl.ron st_60.s 0:02 0:10
65 mov Sj, VM, Sk cpuf041.rnn st_065.¢ 0:02 0:10
70 ld.z <effa>, VM cpuf0fl.rnn st_70.¢ 0:02 0:10
75 st.z VM, <effa> cpuf04l.rnn st_75.s 0:02 0:10
80 ple.t VM, Sk cpuf0fl.rnn st_80.s 0:02 0:10
85 ple.f VM, Sk cpuf04l.ron st_85.8 0:02 0:10
195 mov Si,57, Vk cpud041.ran st_195.s 0:02 0:10
198 mov V1,57,Sk cpud041l.rnn st_198.¢ 0:02 0:10
1000 vector valid iraps cpud041.ran st_1000.s 0:02 0:10
1010 dual vector loads cpud04Ll.ran st_1010.5 0:02 0:10

II.cpud4041-10 Third Edition
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Class 2 Subtests

Vector Instruction Tests

Class 2 subtests verify the operation of the logical and arithmetic pipes. Specifically, this class
verifies vector/vector and scalar/vector comparisons, vector/vector and scalar/vector additions

and subtractions, and vector reductions.

All subtests end with a halt command and store a halt code in address register Al. If the code
stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the subtest

failed. The following table lists the Class 2 subtests:

105
106
110
111
115
116
120
121
125
126
130
131
135
136
140
141
145
146
150
161
155
156
160
161
165
166
170
171
175
176
180
181
185

Table cpu4041-3,

le.b S5, Vk

le.b S5, Vk

le.h Sj, Vi

le.h Sj,Vk

le.w Sy, Vk

le.w S7,Vk

le.l S7,Vk

le.l Sj,Vk

le.s 87, Vk (native mode)
le.s S5, Vk (native mode)
le.d Sj, Vk (native mode)
le.d Sj,Vk (native mode)
it.b S5, Vk

1t.b Sj,Vk

It.h Sj,Vk

It.h S5, Vk

ltw S, Vk

It.w S5, Vk

It.l S5, Vi

il 8y, Vk

it.s S5, Vk (native mode}
lt.s 85, Vk (nalive mode)
lt.d S5, Vk (native modej
lt.d 55, Vk (native mode/
eq.b Sy, Vk

eq.b S1,Vk

eq.h S5, Vk

eq.h S, Vk

eq.w Sj, Vk

eq.w S, Vk

eq.l S5, Vk

eq.l S5, Vk

eg.s Sj, Vk (native mode)

cpud041

cpud041.
cpuf041.
cpud041.
cpuf041.
cpuf041.
cpuf041.
cpud041.
cpudl41.
cpuq041.
cpuf041.
cpuf041.
cpud041.
cpuf041.
cpudO41.

cpud041
cpuf041
cpudO41
cpui041

cpuf04l.
cpuq041.
cpud041.
cpuf041.
cpuf041.
cpufO41.
cpuf041.
cpufO41.
cpud4l.
cpuf041.
cpuf041.
cpuf041.
cpuf041.
cpuf041.

rnn

mn

rnn

rnn

rmnn

rmn

mn

rmn

rmn

™mn

ran

rmn

rnn

rnn

™mn

.rnn

rmn

ran

.rn

rmn

rnn

rnn

rmn

rnn

rnn

mn

mn

rnn

rmn

mn

rnn

rnn

mn

st_105.s
st_106.s
st_110.s
st_111.s
st_115.s
st_116.s
st_120.s
st_1821.s
st_125.s
sl_[26.¢
st_1380.s
si_181.s
st_185.s
st_186.¢
st_140.s
st_141.s
st_145.s
st_146.s
st_150.s
st_151.s
st_155.%
st_156.s
st_160.s
st_1061.3
si_165.5
sl_1606.s
st_170.¢
st_171.s
st_175.¢
st_176.=
st_180.s
st_181.¢
sl_185.s

Class 2 Subtests

0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02

0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10

Third Edition
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270
271
275
276
280
281
285

€q.s 57, Vk (native mode)
eq.d Sj,Vk (native mode)
eq.d S5, Vk (native mode)
add.b Vi,Sj, Vk

add.b Vi Sj, Vk

add.h Vi,Sj, Vk

add.h Vi,S5,Vk

add.w Vi, 53, Vk

add.w Vi.Sj, Vk

add.l V1,55, Vk

add.l Vi,55, Vk

add.s Vi,51,Vk (native mode)
add.s Vi, Sj,Vk (native mode)
add.d Vi,8j,Vk (native mode)
add.d Vi,5j, Vk (native mode)
sub.b V3,87, Vk |
sub.b V3,85, Vk

sub.h Vi, S5, Vk

sub.h Vi, Sj, Vi

sub.w Vi, S5, Vk

sub.w V1,57, Vk

sub.l Vi, 51, Vk

sub.l Vi,Sj, Vk

sub.s Vi,55, Vk (native mode)
sub.s VA, 5j, Vk (native mode)
sub.d V3,8, Vk (native mode)
sub.d Vi,5, Vk (native mode)
and Vi,Sj, Vk

and V1,57, Vk

or Vi,51,Vk

or Vi Si,Vk

zor V1,55, Vk

zor Vi, 55, Vk

cpuf041.rnn
cpud041l.rnn
cpuf041.rnn
cpud041.rnn
cpuf04l.rnn
cpuf041l.rnn
cpuflfl.rnn
cpud041.ran
cpuf04l.rnn
cpufl4l.rnn
cpuf041.rnn
cpuf04l.ran
cpudO4l.rnn
cpud041l.rnn
cpufO4l.ron
cpuf04l.rnn
cpuf04l.rnn
cpuf041.rnn
cpud041.ran
cpudO41l.rnn
cpuf04l.rnn
cpud041.ron
cpud041.rnn
cpuf041.rnn
cpuf04l.rnn
cpud041.rnn
cpuf04l.rnn
cpud04l.rnn
cpuf041.rnn
cpuf04l.ron
cpuf041.rnn
cpuf04l.rnn
cpud041.rnn

CONVEX Processor Diagnostics Manual

st_186.s
st_190.s
st_191.s
st_250.s
st_251.s
st_255.s
st_256.s
st_260.s
st_261.s
st_265.s
st_266.s
$t_270.s
st 271.s
st_275.s
31_276.5
st_280.s
st_281.s
st_285.s
st_2886.s
st_290.s
st_291.s
st_295.s
st_296.s
st_800.s
st_801.s
st_805.s
st_306.s
st_810.s
st_811.s
st_815.5
st_816.s
st_820.¢
st_821.s

Table cpu4041-4, Class 2 Subtests (continued)

0:02
0:02
0:02
0:02
0:04
0:02
0:02
0:02
0:04
0:02
0:04
0:02
0:02
0:02
0:02
0:02
0:04
0:02
0:02
0:02
0:04
0:02
0:04
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:04

0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
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Vector Instruction Tests

Table cpu4041-4, Class 2 Subtests (continued)

325
326
330
331
335
336
340
341
345
346
350
351

356

356
360
361
365
366
370
371
375
376
380
381
385
386
390
391
395
396
400
401
105

shf S5, Vk

shf Sj,Vk

le.b V5, Vk

le.b Vi, Vk

le.h Vi, Vk

le.h V5, Vk

le.w V5, Vk

le.w Vi, Vi

le.l Vj,Vk

le.d V5, Vk

le.s V4, Vk (native mode)
le.s V5, Vk (native mode)
le.d V3, Vk (native mode)
le.d V5, Vk (native mode}
it.b Vi, Vk

it.b Vi, Vk

I0.h Vi, Vk

It.h Vi, Vk

it.w Vj, Vk

It.w Vi, Vk

it Vi, Vk

1.l Vi, Vk

It.s V3,Vk (native mode)
it.s V4, Vk (native mode)
it.d V5, Vk (native mode)
it.d V4, Vk (native mode)
eq.b Vi, Vk

eq.b Vi, Vk

eq.h Vi, Vk

eq.h Vi, Vk

eq.w Vi, Vk

eq.w Vi, Vk

eq.l Vi, Vk

cpud04l.
cpud041.
cpuf041.
cpuf041.
cpuf041.
cpuf041.
cpuf04l.
cpud041.
cpuf04l.
cpud041.
cpuf041.
cpud041.
cpuf04l.
cpuf041.
cpuf041.
cpuf04l.
cpud041.
cpud041.
cpud041.
cpud041.
cpud041.
cpud04l.
cpud041.
cpuf041.
cpud04..
cpud04l.
cpuf04l.
cpuf041.
cpufO4l.
cpud041.
cpud041.
cpud041.
cpud041.

rnn

rmn

rnn

mn

rmn

mn

rnn

mn

rmn

rnn

rnn

mn

rnn

mn

rmn

mn

mn

rnn

rmn

mn

rmn

rnn

ran

rnn

rmn

mn

mn

rmn

rnn

rnn

mn

rmn

rnn

st_825.s
st_B326.s
st_830.s
st_881.s
st_885.s
st_886.s
st_840.s
st_841.s
st_845.s
st_846.s
st_850.s
st_851.s
5t_855.8
st_856.s
st_860.s
si_861.s
st_865.s
st_866.s
st_870.s
$t_871.s
st_875.s
st_876.s
st_880.s
st_881.s
st_885.s
st_886.s
8t_390.s
st_891.s
st_395.s
5t_896.s
st_400.8
st_401.5
st_405.8

0:02
0:08
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02

0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
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Table cpu4041-4, Class 2 Subtests (continued)

CONVEX Processor Diagnostics Manual

406
410
411
415
416
430
431
435
436
440
441
445
446
450
451
455
456
460
461
466
466
470
471
475
476
480
481
485
486
490
491
495
496

eq.l V5, Vk

eq.s V4, Vk (native mode)
eq.s Vi, Vk (native mode)
eq.d Vj, Vk (native mode)
eg.d Vj, Vk (native mode)
add.b Vi, Vj,Vk

add.b Vi, Vi, Vk

add.h Vi, Vi, Vk

add.h Vi, Vi, Vk

add.w Vi, Vj, Vk

add.w Vi, Vj, Vk

add.l Vi, V], Vk

add.l Vi, Vi, Vk

add.s Vi, Vj, Vk (native mode)
add.s Vi, Vj, Vk (native mode)
add.d Vi, Vj, Vk (native mode)
add.d Vi,Vj, Vk (native mode)
sub.b Vi, Vy Vi

sub.b Vi, Vi, Vk

sub.h Vi, Vi, Vk

sub.h Vi, V5, Vk

sub.w Vi, Vi, Vk

sub.w Vi Vi, Vk

sub.l Vi, Vj, Vk

sub.l Vi, Vj, Vk

sub.s Vi, V5, Vk (native mode}
sub.s Vi, VJ, Vk (native mode)
sub.d Vi, Vi, Vk (native mode)
sub.d Vi, Vj, Vk (native mode)
and Vi, Vi, Vk

and Vi, Vj. Vi

or Vi Vi, Vi

or ViV, Vk

cpud041l.rnn
cpu4041l.ron
cpud041.rnn
cpud04l.ran
cpud041.rnn
cpuf04{l.rnn
cpud04l.rnn
cpufl4l.rnn
cpuf041.rnn
cpud04l.rnn
cpufO4l.rnn
cpuf04l.rnn
cpufl4l.ran
cpufl4l.rnn
cpu404l.ran
cpuf041l.rnn
cpuf04l.rnn
cpufl4l.rnn
cpuf041.ran
cpud04l.ran
cpud041l.rnn
cpuf04l.ran
cpufl4l.rnn
cpud04l.rnn
cpuflfl.rnn
cpuf041l.ran
cpuf041.rnn
cpud04L.rnn
cpuf04l.rnn
cpuf04l.rnn
cpu4041.rnn
cpug041.rnn
cpud041l.rnn

st_{06.s
st_410.s
st_411.s
st_415.s
st_416.s
st_430.s
st_431.s
st_485.3
st_436.5
st_440.s
st_441.s
st_445.s
st_446.s
st_450.s
st_451.8
st_455.s
st_{56.3
si_460.s
st_461.s
st_465.8
st_466.s
st_470.s
st_471.s
st_475.s
st_476.s
st_480.s
st_481.3
st_485.s
st_486.s
st_490.s
st_491.s
st_495.s
st_496.5

0:02
0:02
0:02
0:02
0:02
0:02
0:05
0:02
0:02
0:02
0:056
0:02
0:04
0:02
0:02
0:02
0:02
0:02
0:05
0:02
0:02
0:02
0:04
0:02
0:04
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02

0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
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Vector Instruction Tests

Table cpu4041-4, Class 2 Subtests (continued)

500
501
505
506
510

zor Vi, V4, Vk

zor Vi, Vj, Vk

not V3, Vk

not Vj, Vk

neg.b Vj,Vk

neg.b Vj,Vk

neg.h Vj,Vk

neg.h V5, Vk

neg.w Vj,Vk

neg.w Vj,Vk

neg.l Vj, Vk

neg.l Vi, Vk

neg.s V4, Vk (native mode)
neg.s Vj,Vk (native mode)
neg.d Vi, Vk (native mode}
neg.d Vi, Vk (native mode)
merg.t Vi, 55, Vk

merg.t Vi, S5, Vk

merg.f Vi, 55, Vk

merg.f V3,57, Vk

mask.t Vi,55, Vk

mask.t Vi, S5, Vk

mask.f V3,57, Vk

mask.f Vi,97, Vk

merg.t Vi, V5, Vk

merg.t Vi, Vj, Vk

mask.t Vi, Vy, Vk

mask.t Vi, Vy, Vk

ple.t Vi, Vk

ple.t V5, Vk

cprs.t Vi, Vi Vi

cprs.t Vi, Vi, Vk

cprs.t Vo, Vi, Vi

cpuf04l.rnn
cpud041.rnn
cpud041l.rnn
cpu4f041l.rnn
cpud041l.rnn
cpuf041.rnn
cpuf04l.rnn
cpuf041l.ran
cpuf0fl.ran
cpuf04l.rnn
cpuf041.rnn
cpuf041.rnn
cpuf04{l.rnn
cpuf04l.rnn
cpuf04fl.rnn
cpud041.rnn
cpuf04l.ran
cpuf04L.run
cpuf04l.ran
cpufO4l.rnn
cpuf04l.rnn
cpuf04l.rnn
cpud041.rnn
cpuf041.rnn
cpuf0fl.rnn
cpuf041.rnn
cpufO4l.rnn
cpuf04l.rnn
cpuf04l.rnn
cpud041.rnn
cpud041.rnn
cpuf04l.rnn
cpuf04l.rnn

st_500.s
st_501.8
st_505.s
st_506.s
st_510.s
st_511.s
st_515.s
st_516.s
st_520.s
st_521.s
st_525.s
st_526.s
§t_580.s
st_581.s
st_585.s
st_536.¢
st_770.s
st_771.s
st_775.s
st_776.s
st_780.s
st_781.s
st_785.s
st_786.s
st_780.s
st_791.3
st_800.s
st_801.s
st_805.s
st_806.s
st_810.s
st_811.s
_815.s

0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:04
0:02
0:02
0:02

0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
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816
820
821
825
826
830
831
836
836
840
841
845
846
830
881
885
886
890
891
895
896
900
901
905
906
910
911
915
916
920
921
925
926

cprs.t Vi, V5, Vk
sum.b Vk
sum.b Vk
sum.h Vk
sum.h Vk
sum.w V&
sum.w Vk
sum.l Vk
sum.l Vk
sum.s Vk (native mode)
sum.s Vk (native mode)
sum.d Vk (native mode}
sum.d Vk (native mode)
maz.b Vk

maz.b Vk

maz.h Vk

maz.h Vk

maz.w Vk

maz.w Vk

maz.l Vk

maz.l Vi

maz.s Vk (native mode)
maz.s Vk (native mode)
maz.d Vk (native mode)
maz.d Vk (native mode)
min.b Vk

min.b Vk

min.h Vi

min.h Vi

min.w Vk

min.w Vk

mind Vk

mind Vk

cpufO4l.rnn
cpuf041l.rnn
cpuf04l.rnn
cpuf04l.rnn
cpuf04l.rnn
cpuf04l.rnn
cpuf04l.rnn
cpuf04l.rnn
cpuf04l.rnn
cpuf04l.rnn
cpuf04l.rnn
cpuf04l.ran
cpud041l.rnn
cpuf04l.rnn
cpud04l.rnn
cpuf04l.rnn
cpuf04il.rnn
cpu404l.rnn
cpuf04l.run
cpuf04l.rnn
cpuf04l.run
cpuf04l.rnn
cpuf04l.rnn
cpuf04L.rnn
cpuf041.rnn
cpuf04l.rnn
cpud041.rnn
cpufOfl.rnn
cpuf041l.rnn
cpud041.rnn
cpufOil.rnn
cpudl4il.rnn
cpud041l.rnn
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st_816.s
st_820.s
st_821.s
st_825.s
st_826.s
st_830.s
sl_831.s
st_885.s
51_886.s
st_840.s
st_841.s
st_845.s
st_846.s
st_580.¢
st_881.5
st_885.¢
st_886.s
$1_890.s
st_891.s
st_895.s
st_896.¢
st_000.s
sl_901.s
5(_905.5
st_906.s
st_910.s
sl_911.s
st_915.s
st_916.s
21_920.s
8l_921.s
st_925.s
§1_926.5

Table cpu4041-4, Class 2 Subtests (continued)

0:02
0:02
0:04
0:02
0:04
0:02
0:04
0:02
0:04
0:02
0:04
0:02
0:04
0:02
0:15
0:02
0:15
0:02
0:15
0:02
0:15
0:02
0:15
0:02
0:15
0:02
0:15
0:02
0:15
0:02
0:15
0:02
0:15

0:10
0:10 -
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:20
0:10
0:20
0:05
0:20
0:05
0:20
0:15
0:20
0:10
0:20
0:05
0:20
0:05
0:20
0:05
0:20
0:05
0:20
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Table cpu4041-4, Class 2 Subtests (continued)

Vector Instruction Tests

min.s Vk (native mode)

min.s Vk (native mode)
min.d Vk (native mode)
min.d Vk (native mode)
all Vk

all Vk

any Vk

any Vk

parity Vk

parity Vk

le.s Sj,Vk (IEEE mode)
le.s Sj,Vk (IEEE mode)
le.d Sj,Vk (IEEE mode)
le.d S5, Vk (IEEE mode)
it.s §j,Vk (IEEE mode)
it.s S5, Vk (IEEE mode)
it.d Sj,Vk (IEEE mode}
it.d 5§, Vk (IEEE mode}
eq.s i, Vk [IEEE mode)
eq.s Sj, Vk (IEEE mode)
eq.d S, Vk (IEEE mode)
eq.d Si, Vk (IEEE mode)

add.s V3,5, Vk (IEEE mode)
add.s V3,55, Vk (IEEE mode)
add.d V3,57, Vk (IEEE mode)
add.d Vi,§j, Vk (IEEE mode)
sub.s Vi,8, Vk (IEEE mode)
sub.s Vi, 8, Vk (IEEE mode)
sub.d Vi,8j,Vk (IEEE mode)
sub.d Vi,81, Vk (IEEE mode)

le.s V},Vk (IEEE mode)
le.s Vj,Vk (IEEE mode)
le.d V5, Vk (IELE mode)

cpuf041l.rnn
cpuf041l.rnn
cpufl4l.ran
cpufl4l.rnn
cpuf04l.rnn
cpuf041.rnn
cpuf041l.rnn
cpuf04l.rnn
cpudO4l.rnn
cpuf041.rnn
cpuf04l.rnn
cpuf04l.rnn
cpuflfl.ran
cpud041.rnn
cpuglO4l.rnn
cpuf04l.rnn
cpuf04l.rnn
cpudO4l.rnn
cpuf04l.rnn
cpuf04l.rnn
cpud041.rnn
cpufl4l.rnn
cpufO4l.rnn
cpud04l.rnn
cpud041.ron
cpuf04l.rnn
cpud041l.rnn
cpuf041l.rnn
cpud04l.rnn
cpuf04l.rnn
cpuf041.rnn
cpuf04l.rnn
cpuf04l.rnn

8t_980.s
st_981.s
§t_9385.s
st_9386.s
st_940.s
st_941.s
st_950.s
st_951.s
st_960.s
st_961.s
st_1185.s
st_1126.s
st_1180.s
st_1131.s
st_1155.5
st_1156.s
st_1160.5
st_1161.s
st_1185.s
st_1186.s
st_1190.s
st_1191.s
st_1270.5
st_1271.s
st_1275.5
st_1276.s
st_1800.s
st_1801.s
st_1805.5
st_1806.s
st_1850.3
st_1851.s
st_1855.5

0:02
0:15
0:02
0:156
0:02
0:55
0:02
0:55
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02

0:10
0:20
0:05
0:20
0:05
0:80
0:05
0:80
0:05
0:80
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
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Table cpu4041-4, Class 2 Subtests (continued)

CONVEX Processor Diagnostics Manual

1356
1380
1381
1385
1386
1410
1411
1415
1416
1450
1451
1465
1456
1480
1481
1485
1486
1530
1631
1535
1636
1840
1841
1845
1846
1900
1901
1905
1906
1930
1931
1935
1936

le.d V5, Vk (IEEE mode)

lt.s Vj, Vk (IEEE mode)

it.s V5, Vk (IEEE mode)

it.d Vj,Vk (IEEE mode)

it.d Vj, Vk (IEEE mode)

eq.s Vi, Vk (IEEE mode)
eq.s V5, Vk (IEEE mode}
eq.d V5, Vk (IEEE mode)
eq.d Vj,Vk (IEEE mode)
add.s Vi, V5, Vk (IEEE mode)
add.s Vi,Vj, Vk (IEEE mode)
add.d Vi, Vj,Vk (IEEE mode)
add.d Vi, Vj, Vk (IEEE mode}
sub.s Vi, Vj, Vk (IEEE mode)
sub.s Vi, Vj, V& (IEEE mode)
sub.d Vi, Vj, Vk (IEEE mode}
sub.d Vi, V5, Vk (IEEE mode)
neg.s Vj,Vk (IEEE mode)
neg.s Vi, Vk (IEEE mode)
neg.d V3, Vk (IEEE modej
neg.d V5, Vk (IEEE mode)
sum.s Vk (IEEE mode)
sum.s Vk (IEEE mode}
sum.d Vk (IEFE mode)
sum.d Vk (IEEE mode)
maz.s Vk (IEEE mode)
maz.s Vk (IEEE mode)
maz.d Vk (IEEE mode)
maz.d Vk (IEEE mode)
min.s Vk (IEEE mode)
min.s Vk (IEEE mode)
min.d Vk (IEEE mode)
min.d Vk (IEEE mode)

cpud041.ron
cpuf04l.rnn
cpuf041l.rnn
cpud04l.ron
cpudO4l.ron
cpudO41.rnn
cpud04L.rnn
cpuf041.rnn
cpufl4l.ron
cpuf04l.rnn
cpuf04l.rnn
cpuf041.rnn
cpuf04l.rnn
cpuf04l.rnn
cpud041.rnn
cpuil4l.rnn
cpufO4il.rnn
cpuf04l.ran
cpuf041.rnn
cpuf041.ran
cpuf04l.ran
cpud041.rnn
cpuf04l.ron
cpuf04l.run
cpuf04fl.rnn
cpuf04l.rnn
cpuf04l.ron
cpuf04l.ron
cpud041.rnn
cpuflil.rnn
cpud04l.rnn
cpuf041l.rnn
cpud041.ran

st_1856.s
st_1380.s
st_1381.5
st_1885.5
st_1386.s
st_1410.s
st_1411.s
si_1415.s
st_1416.s
st_1450.s
si_1451.s
si_1455.5
st_1456.5
st_1480.s
si_1481.s
st_1485.5
st_14806.s
st_1530.s
st_1581.s
8t_1585.3
st _1586.5
si_1840.s
sl_1841.s
st_1845.3
st_1846.s
st_1900.s
st_1901.s
st_1905.5
st_1906.s
sl_1980.s
st_1981.¢
st_1985.s
st_1986.s

0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:04
0:02
0:04
0:02
0:15
0:02
0:15
0:02
0:15
0:02
0:15
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Class 3 Subtests

Class 3 subtests verify the operation of the multiply and divide pipe. Specifically, this class
verifies the vector/vector and scalar/vector multiplications and divisions.

All subtests end with a halt command and store a halt code in address register Al. If the code
stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the subtest
failed. The following table lists the Class 3 subtests:

Table cpu4041-4, Class 3 Subtests

630 mul.b Vi,55, Vk cpud04l.rnn st_630.s 0:02 0:10
631 mul.b Vi,57,Vk cpudO4Ll.rnn st_681.s 0:04 0:10
635 mul.h Vi,55,Vk cpud04l.rnn st_6385.s 0:02 0:10
636 mul.h Vi, 55, Vk cpud041.ran st_686.s 0:04 0:10
640 mul.w Vi.Sj, Vk cpud041.ran st_640.s 0:02 0:10
641 mul.w Vi, 81, Vk cpuf04l.rnn si_t41.s 0:04 0:10
645 mul.l Vi,S1, Vk cpud041.ran st_645.s 0:02 0:10
646 mul.l Vi,S7,Vk cpud04l.rnn st_U46.s 0:04 0:10
650 mul.s Vi.Sj,Vk (native mode) | cpuf04il.rnn st_6i50.s 0:02 0:10
651 mul.s Vi, 55, Vk (native mb(iu} cpuf041.rnn st_651.s 0:02 0:10
655 mul.d Vi,Sj,Vk (native mode) | cpugd04l.rnn st_855.8 0:02 0:10
656 mul.d Vi,55,Vk (native mode) | cpuf0fl.rnn st_656.s 0:02 0:10
660 div.h Vi, 55, Vk cpud041.ran sl;tfﬁo.s 0:02 0:10
661 div.b Vi S5, Vk cpuf04fl.ran st_661.s 0:02 0:10
665 div.h V3,55, Vk cpud041.ran st_665.s 0:02 0:10
666 div.h Vi, 55, Vk cpud04L.run st_t66.s 0:02 0:10
670 div.w Vi, Sy, Vk cpud04L.ron st_670.5 0:02 0:10
671 div.w Vi, 55, Vk cpud041.rnn st_671.s 0:02 0:10
675 div.l Vi, S5, Vk cpud04l.rnn st_675.s 0:02 0:10
676 div.d Vi, S5, Vk cpud04l.rmn st_676.s 0:04 0:10
680 div.s V1,5, Vk (native mode) cpuf041.rnn st_680.s 0:02 0:10
681 div.s Vi, 5, Vk (native mode) cpuf04l.ran st_681.s 0:02 0:10
685 div.d V3,55, Vk (native mode) cpuf04l.run st_685.s 0:02 0:10
686 div.d V4,57, Vk (nalive mode) cpuf04l.rnn sI_686.s 0:02 0:10
700 mul.b Vi, Vi, Vk cpud041.ran st_700.s 0:02 0:10
701 mul.b Vi, Vj, Vi cpud041.rnn st_701.s 0:04 0:10
705 mul.h Vi, Vj,Vk cpud04l.rnn st_705.s 0:02 0:10
706 mul h Vi, Vj, Vk cpud 041 . ran st_706.s 0:02 0:10
710 mul.w Vi, Vj, Vk cpuf041.ron s1_710.s 0:02 0:10
711 mul.w Vi, Vj, Vk cpud041.ran st_711.s 0:04 0:10
715 mul.l Vi, Vj, Vk cpud04L.ran st_715.s 0:02 0:10
716 mul.l Vi, Vi, Vk cpuf041.run st_716.s 0:04 0:10
720 mul.s Vi, Vi, Vk (native mode] | cpud0fl.rnn st_720.5 0:02 0:10
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Table cpu4041-5, Class 3 Subtests (continued)
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721
725
726
740
741
745
746
750
751
755
756
760
761
765
766
850
851
855
856
860
861
865
866
870
871
875
876
1650
1651
1655
1656
1680
1681

mul.s Vi, Vj,Vk (nalive mode)
mul.d Vi, Vj,Vk (native mode)
mul.d Vi,Vj, Vk (native mode)
div.b Vi, Vj, Vk
div.b Vi, Vi, Vk
div.h Vi, Vi, Vk
div.k Vi, Vi, Vk
div.w Vi, Vi, Vk
div.w Vi, Vi, Vk
div.l Vi, V5, Vk
div.l Vi, Vi, Vk

div.s Vi, Vi, Vk [native mode)
div.s Vi, Vj, Vk (native mode)
div.d Vi, V3, Vk (native mode)
div.d Vi, Vj, Vk (native mode)
prod.b Vk

prod.b Vk

prod.h Vk

prod.h Vk

prod.w Vk

prod.w Vk

prod.l Vk

prod.l Vk

prod.s V& (nalive mode)
prod.s Vk (native mode)
prod.d V& (native mode)
prod.d Vk (native mode)
mul.s Vi,55,Vk (IEEE mode)
mul.s V3,55, Vk (IEEE mode)
mul.d Vi,Sj,Vk ({IEEE mode)
mul.d V1,54, Vk (IEEE mode)
div.s Vi, 55, Vk (IEEE mode)
div.s Vi, 55.Vk (IEEE mode)

cpuf041.rnn
cpuf041.rnn
cpud041l.ran
cpufOil.ron
cpud041.rnn
cpud041.rnn
cpud04l.rnn
cpufl4l.ron
cpud04l.rnn
cpud041.rnn
cpud041.rnn
cpuf041l.ron
cpud041.ran
cpud041.rnn
cpud041.rnn
cpud041.rnn
cpud041.rnn
cpuf041.ran
cpud041.rnn
cpuf0fl.rnn
cpud041.rnn
cpuf041l.rnn
cpud041.rnn
cpud041.ran
cpud04l.rnn
cpud041.rnn
cpuf041.rnn
cpug041.rnn
cpud041.rnn
cpud041.rnn
cpud041.rnn
cpud041.rnn
cpud041.run

st_721.3
st_725.s
§t_726.s
st_740.s
st_741.s
st_T45.s
st_746.s
st_750.s
§4_751.3
st_755.3
st_756.3
st_760.s
st_761.s
st_765.3
st_766.s
st_850.s
st_851.s
8t_855.8
st_856.s
st_860.s
st_861.5
st_865.s
st_866.s
st_870.s
st_871.s
st_875.s
st _876.s
st_1650.s
516515
st_1655.s
st_1656.s
st_1680.s
st_1681.s

0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:04
0:02
0:04
0:02
0:04
0:02
0:04
0:02
0:04
0:02
0:06
0:02
0:08
0:02
0:02
0:02
0:02
0:02
0:02

0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:15
0:10
0:10
0:10
0:10
0:10
0:10
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Table cpu4041-5, Class 3 Subtests (continued)

1685 div.d V3,85, Vk (IEEE mode) cpud0fl.rnn | st_1685.s 0:02 0:10
1686 div.d V3,55, Vk (IEEE mode) cpuf04l.rnn | sl_1686.s 0:02 0:10
1720 mul.s Vi,Vj, Vk (IEEE mode) | cpuf0fl.rnn | st_1720.s 0:02 0:10
1721 mul.s Vi,Vj,Vk (IEEE mode) | cpuf04l.rnn st_1721.s 0:02 0:10
1725 mul.d Vi, V5, Vk (IEEE mode} | cpuf04i.rnn st_1785.s 0:02 0:10
1726 mul.d Vi,Vj, Vk (IEEE mode) | cpud0fl.rnn sl_1726.s 0:02 0:10
1760 div.s Vi, Vj, Vk (IEEE mode) cpud04l.rnn | st_1760.s 0:02 0:10
1761 div.s Vi, Vj,Vk (IEEE mode} cpud0fl.rnn | st_1761.s 0:02 0:10
1765 div.d Vi, V3, Vk (IEEE mode) | cpuf0fl.ran | si_1765.s 0:02 0:10
1766 div.d Vi, Vj,Vk (IEEE mode) cpud041.rnn st_1766.s 0:02 0:10
1870 prod.s Vk (IEEE mode) cpud04l.rnn | st_1870.s 0:02 0:10
1871 prod.s Vk (IEEE mode) cpud04L.ran | st_1871.s 0:08 0:10
1875 prod.d Vk (IEEE mode) cpud0fl.rnn | st_I875.s 0:02 0:10
1876 prod.d Vk (IEEE mode) cpuf041l.rnn st_1876.5 0:02 * 0:10
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Class 4 Subtests

Class 4 subtests verify the operation of loading and storing vector registers. Specifically, this
class verifies loading and storing the vector using direct addressing and vector of indices, and
storing of vectors and scalar registers using the extended operations.

All subtests end with a halt command and store a halt code in address register Al. If the code
stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the subtest
failed. The following table lists the Class 4 subtests:

Table cpu4041-5, Class 4 Subtests

200 ld.b <effa>,Vk cpud041l.ron 8t_200.s 0:02 0:10
201 ld.b <effa>,Vk cpudOfl.ron st_201.s 0:02 0:10
205 ld.h <effa>,Vk cpuf041.rnn 8t_205.3 0:02 0:10
206 ld.h <effa>,Vk cpuf04i.ron st_206.s 0:02 0:10
210 ldw <effa>,Vk cpuf041.rnn st_210.s 0:02 0:10
211 ldw <effa>,Vk cpud0fl.rnn st_211.s 0:02 0:10
215 ldl <effa>,Vk cpuf04l.ran st_215.s 0:02 0:10
216 ldl <effa>,Vk cpuf041.ran st_216.s 0:02 0:10
230 st.b Vk, <effa> cpud0fl.rnn st_280.s *0:02 0:10
231 st.b Vk, <effa> cpuf04l.ron st_231.s 0:02 0:10
235 st.h Vk, <effa> cpud04l.rnn 8t_235.¢ 0:02 0:10
236 st.h Vk, <effa> cpud041.rnn 8t_236.¢ 0:02 0:10
240 st.w Vk, <effa> cpud041.ron st_240.s - 0:02 0:10
241 st.w Vk, <effa> cpud04l.ron st_241.s 0:04 0:10
245 st Vk, <effa> cpuf041.ron st_245.5 0:02 0:10
246 st.d Vk, <effa> cpuf04l.ron st_246.s 0:05 0:10
550 ldvi.b V35,V cpud041.rnn st_550.s 0:02 0:10
551 ldvi.b V5, Vk cpud04l.rnn st_551.8 0:06 0:10
555 ldvi.h V3, Vk cpud041.rnn st_555.3 0:02 0:10
556 ldvi.h V35, Vk cpud0f1.rnn st_556.s 0:06 0:10
560 ldvi.w V3, Vk cpud041.rnn st_560.s 0:02 0:10
561 ldvi.w V5, Vk cpud04l.run st_561.s 0:06 0:10
565 ldvi.l V5, Vk cpud04l.rnn si_565.s 0:02 0:10
566 ldvi.l V5, Vk cpud041.rnn st_566.s 0:08 0:15
570 stvi.b Vi, Vj cpud04{l.ron st_570.s 0:02 0:10
571 stvi.b Vi, Vy cpuf04l.ran st_571.s 0:02 0:10
575 stvi.h Vi, V5 cpuf041.ran st_575.s 0:02 0:10
576 stvi.h Vi, Vy cpuf04l.rnn st_576.s 0:02 0:10
580 stui.w Vi, V7 cpufl4l.ron st_580.s 0:02 0:10
581 stuvi.w Vi, V5 cpud041.rnn st_581.s 0:02 0:10
585 stui.l Vi, Vj cpud04l.ran st_585.s 0:02 0:10
586 stve.l Vi, V5 cpud041.rnn st_586.s 0:02 0:10
590 stvi.b Si, Vg cpud04l.rnn st_590.s 0:02 0:10
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Table cpu4041-6, Class

Vector Instruction Tests

4 Subtests (continued)

591 stvib S, Vi
595 stvi.h S, Vj
596 stvi.h Si,Vj
600 stvi.w S5, Vj
601 stvi.w 51, Vj
605 stvil S, Vj
606 stvid 51, Vj
610 ste.b Sk, <effa>
611 ste.b Sk, <effa>
615 ste.h Sk, <effa>
616 ste.h Sk, <effa>
620 ste.w Vk, <effa>
621 ste.w Vi, <effa>
625 ste.d Vk, <effa>
626 ste.l Vk, <effa>

cpufU41.rnn
cpuf041.rnn
cpud04l.rnn
cpuf041.rnn
cpuf04l.rnn
cpuf04l.rnn
cpuf04l.rnn
cpuf04l.rnn
cpuf041.rnn
cpufO4il.rnn
cpuf04l.rnn
cpud04l.rnn
cpud041.rnn
cpuf04l.rnn
cpud041.rnn

st_581.s
st_595.s
st_500.s
$t_600.s
si_601.s
st_605.s
st_606.s
st_601.s
st_611.s
st_615.s
st_616.s
st_620.s
st_621.s
st_ti25.s
st_626.s

0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:02
0:04
0:02
0:06

0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10
0:10

Test Error Messages

For a common list of error messages that could result from running this test, refer to the appen-

dix on CPU Error Messages.

SPU UNIX Error Messages

For a common list of possible error messages resulting from SPU UNIX, refer to the appendix on

SPU UNIX Error Messages.
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cpu4131

Privileged Instructions and Architectural
Features

Overview

The cpufi81 subtests are designed to test exceptions, privileged instructions, page faulting,
mterrupts, and all timers that are specific to the architecture of the machine.

e ™

The cpuj131 test is applicable only for C210A machines.
This test should not be attempted on any other C200
Series machine. The cpuf231 test is designed to replace
this test for any C200 Series machines. )

The following figure shows an overall view of what part of the system is being tested and which
Field Replaceable Units (FRUs) are required for the test to execute.
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Figure cpu4131-1, Functional Areas Tested by cpu4131
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! | | | | |
| | | | | |
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| | | | | |
| | | | 1 |
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Prerequisites and Required Equipment
In order to run the cpufl31 test, the boards listed in the following table must be operational.

The table shows the tests used to verify the required boards. No additional equipment is required
to run this test.
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Table cpu4131-1, Required Functional Boards

Service Processor (SP2 or SP4) spul000, spu4000
PBUS Interface Adapter (PIA or PI2) p1a4000 or pi2_4000
Memory System mem.4 000
CPU Utility Board(s) (CPX or CUE/CUO) cpx4 000
Vector Processor Control (VPC) cpu4030
Vector Processor Data (VPD) epud 080

Memory System consists of a minimum of one pair of
memory boards (one even and one odd).

Test Invocation

To invoke the cpugi31 test, use the procedure shown in the following figure. All responses in
boldface are entered by the user. The prompts and responses in the following figure would appear
sequentially on the screen, one line at a time. All the prompts and responses are shown in one
figure for convenience.

- p
The invocation sequence shown in the following figure is
the typical invocation sequence. However, the nitall
utility must be executed in some cases. If the system has
just been powered up, if mem{000 was executed with
failures, or if spuf000 was executed, then mitall must be
executed prior to any test execution. Failure to execute
install in these circumstances could result in invalid test
results.

Running the initall utility requires two to three minutes
to execute depending on 1if the control stores have been
previously loaded. However, it is suggested that nitall
be executed in the event that the state of the system 1s
unknown.
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Figure cpu4131-2, Test Invocation Sequence

(spu)> cd /mnt/test
(spu)> sysreset
(spu)> dshell

CONVEX DIAGNGSTIC SHELL

test cpud4i3l [-c [class numeral(s)]] [-s [subtest numeral(s)]] [+> filename]

L )

After entering the user response, “dshell”’, specific dshell
parameters may be changed. Refer to the “Dshell and
Iscan Overview” chapter of this manual for more
information on dshell.

Entering only test cpu4131 executes all ¢pujl81 subtests sequentially. The user can execute a
specific class(es) of subtest(s) or one or more individual subtests by using the -c¢ or -s options,
respectively. Detailed information for using these options can be found in the “Dshell and Iscan
Overview” chapter of this manual. The [+ > filename] option allows the test results to be
appended to filename.

Test Parameter Menu

Once the test is invoked, a test parameter menu prompts for selection of default switches. If the
test is run with all defaults invoked, (user answers y to the first prompt) no other prompts are
provided. If the user answers n to the first prompt, (run test without default switches) then a
series of prompts are presented. The following figure shows all possible prompts, their possible
answers (in brackets [ ]), and their default answers (in parentheses ( )). The prompts and
responses in the following figure would appear sequentially on the screen, one line at a time. All
the prompts and responses are shown in one figure for convenience.
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Figure cpu4131-3, Test Parameter Menu
/ ENTER TEST PARAMETERS \
[1] Encloses allowed input ranges or values
() Encloses the default value
- Returns to the previous prompt
‘nn Returns to the prompt # nn
: Returns to the first unsatisfied prompt
? Reviews previous entries
1: Run default switches? [y,n] (y) —>
2: Forced Faulting Enabled? [y.nl (n) ->
3: Fault on Instruction Fetches? [y,n] (n) ->
4: Sequential Execution? [y,n] (n) ->
5. Timeout Scale Factor Enabled? [i1-100] (1) ->
6. Dcache Enabled? (y,n] (y) —->
7: Segment of Execution? [0-7] o) ->
8: Loop Enabled? [y.n] (n) —->
9. Chained Execution Mode? [y.n] (n) ->
10: Hard Errors Enabled? [y.n] (y) ->
11: Load CPU Code? [y,n] (y) ->
\- _/
[—
( NOTE
The third prompt in the above list is only supplied when
the second prompt is answered with y.
Prompt Explanations
A description of what each prompt means follows:
Run default switches? [y/n] (y)y —>
If the user responds with y or <CR>, no additional test parameter prompts are
displayed and testing begins. However, if a negative response is supplied, additional
test parameter prompts are displayed allowing modification of the default selections.
The following prompts are only dispiayed and answered if the first prompt 1s answered with n:
Forced Faulting Enabled? [y.n] (n) ->
If answered with y, normal force faulting occurs only on data references. The system
will force a non-resident data exception to occur on every data reference. For a more
detailed explanation of forced faulting, refer to the glossary appendix of this manual.
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Fault on Instruction Fetches? [y,n] (n) ->

In answered with y, force faulting occurs on instruction fetches in addition to data
references. This prompt is only supplied to the user if the previous prompt is
answered with y.

Sequential Execution? [y,n] (n) ->

If set by entering y, the sequential bit in the PSW will be set to forced sequential exe-
cution mode.

Timeout Scale Factor [1-100) (1) ->

This prompt allows adjustment of the timeout factor. The normal timeout factor is
multiplied by the number selected to increase the timeout factor. For example, if 5 is
entered, the normal timeout factor is multiplied by 5 and it will take the test five
times as long to timeout.

Dcache Enabled? [y.n] (y) -

The Dcache is normally enabled; however, if it is suspected broken, it can be disabled
by entering n at this prompt.

Segment of Execution? [0-7]° (o) ->

The segment of execution is contained in bits<<31..29> of the Program Counter (PC).
If 0 is entered, then bits<31..29> of the PC are 000 and the test is run in ring zero.
If 1 1s entered, then bits<(31..29> of the PC are 001 and the test is run in ring one.
If 2 is entered, then bits<(31..29> of the PC are 010 and the test is run in ring two.
If 3 is entered, then bits<(31..29> of the PC are 011 and the test is run in ring three.
If 4, 5, 8, or 7 is entered, then bits<<31..29> of the PC are 100, 101, 110, and
111 respectively and the test is run in ring four. Refer to the CONVEX Architecture
Reference for more information concerning the meaning of rings in the machine archi-
tecture.

Loop Enabled? [y.n] (n) -

If y is entered, hard looping on a specific subtest is enabled. When looping is enabled,
the halt instruction of the specified subtest is changed to a branch back to the begin-
ning of the subtest. This puts the subtest into an infinite loop which the user must
break out of by typing Ctrl- C.

Chalned Execution Mode? [y.n] (n) ->

With this option enabled, the test is executed in chained mode which causes the CPU
to perform subtest sequencing. The Service Processor is unaware of the action of the
CPU unless a subtest fails or unless all of the subtests pass. If this option is enabled,
test execution time will be greatly reduced. However, the only information printed to
the console upon completion or failure (regardless of the cause) is the message, “Sub-
test 1 passed.” or “Subtest 1 failed.” Also, this option can not be enabled if the -¢ or
the -s options were used in the invocation procedure. When this mode is enabled,
Subtests 560-570 are not executed.
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Hard Errors Enabled? [y,n] (y) —>

If this option is enabled and a hard error occurs, the clocks will be stopped and the
test will fail. If this option is disabled, parity errors and other sources of hard errors
will go undetected. It is recommended that hard errors normally be enabled.

Load CPU Code? (y.n] (y) —>

If the CPU code for this test is already in memory, the user can enter n for this
prompt and the code will not be reloaded (thus saving time).

When all prompts have been answered, the screen displays a test parameter summary which echos
the prompts that have been answered. The following figure illustrates an example of a “Test
Parameter Summary” screen. The actual values and responses vary according to the input.

Figure cpu4131-4, Sample Test Parameter Summary

Test Parameter Summary

Run default switches?

Forced Faulting Enabled?
Sequential Execution?

Timeout Scale Factor Enabled?
Dcache Enabled?

Segment of Execution?

Loop Enabled?

Hard Errors Enabled?

Load CPU Code?

MY O H B O

Hardware Initialization Sequence

After the last prompt is entered by the user (and before test code execution) the following events
oceur:

The first two events are accomplished at the initial start
of the cpufl131 test. The remaining events are accom-
plished when each subtest is initialized.

¢ Each module’s page table entries are set up in main memory. Page table entries begin
at the last available address in main memory and work toward low memory.

o Each module is loaded into main memory [ollowing the logical to physical mapping
described by the page tables. The exact logical to physical mapping that the modules
are loaded into depends upon which segment of execution is selected by the user.
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e The system is initialized (the memory system, CPX or CUE/CUOQ, PIA or PI2, and the

CPU boards are reset).

e Parity is initialized in the scalar processor by sending the scalar processor into a micro-

code routine and issuing clocks.

e Scratch RAM is loaded with various values to control the execution of the test.

e The initial Program Counter (PC) is loaded into register TO and the initial Program

Status Word (PSW) is loaded into register T2.

e Control store is initialized to the cold-start location.

e Clocks are turned on.

Memory Allocation

CONVEX Processor Diagnostics Manual

Immediately before test code execution, a current memory allocation screen is displayed. The fol-
lowing figure is an example of the current memory allocation screen. The physical and logical
addresses shown, as well as the filenames, are only representative; the actual addresses will vary
depending on installed memory & file sizes.

The following list explains what each column the current memory allocation screen depicts:

¢ First Column — File Number - useful in conjunction with the mm(1d) utility.

e Second Column — Physical memory addresses where the specified file is loaded

¢ Third Column — Process identification

e Fourth Column — File name (actual path is ./filename or /mnt/test/CPU/ filename).
The entries ptel, pte2, and ptet are not actual files but are instead indications of
the page tables.

e Fifth Column — Logical starting address of the specified file

Figure cpu4131-5, Current Memory Allocation Screen

File No.
1
2
1
2

Current Memory Allocation

Physical Address Pid

00000000-00027fff
00028000-000b1fff
000b2000-000d9fff
000da000-00163fff
03ff7000-03ff9fff
03ffa000-03ffafff
03ffb000-03ffdfff
03ffe000~-03ffefff
03fffcOO-3fffffff

» O O P = = 00

File Name
poro_4131
cpu4131i.rnn
poro_4131
cpu4i31.rnn
ptet

pre2

ptet

pte2

ptel

Logical Offset
00000000
00022000
00000000
00022000

NA

NA

NA

NA

NA

-~
-—

N

Y ~
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Class Descriptions

There are four classes of subtests for cpuji31.

Class 1 Subtests

Class one subtests verify a set of privileged instructions that are architecture dependent. All sub-
tests terminate with a halt command and store a halt code in address register Al. If the code
stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the subtest
failed. The following table lists each Class 1 subtest, the instructions performed, its object
module, its source file, and the nominal time that each subtest requires to execute.

Table cpu4131-2, Class 1 Subtests

10 system calls cpudl81.rnn st_10.s 0:02 0:05
20 Idpa aj,ak cpudl131.rnn st_20.s 0:02 0:05
21 patu cpudl8l.ran st_21.s 0:02 0:05
22 pate aj cpudi8i.rnn st_22.s 0:02 0:05
25 pich cpudl8l.rnn st 255 0:.02 0:05
30 traps cpufi8l.rnn st_80.s 0:02 0:05
35 exceptions cpufi3l.rnn st_35.s 0:02 0:05
40 interrupts cpudl81.rnn ’ st_40.s 0:02 0:05
41 interval timer test cpud181.ran st_41l.s 0:02 0:05
42 timer ring cross check cpud181.rnn st_42.s 0:02 0:05
45 privileged instruction check cpufill.rnn st_45.s 0:02 0:056
600 test vector valid test cpudl81.rnn st_600.s 0:02 0:05
601 mov sk,vv test cpudi3l.ron st_601.s 0:02 0:05
602 vy pipeline test cpudi8l.ron st_602.s 0:02 0:05
603 putrdt/getrdt cpudi8l.rnn st_608.s 0:02 0:05
604 mov toc,sk cpuflll.rn st_604.s 0:02 0:05
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Class 2 Subtests

Class 2 subtests take page faults while executing call and return instructions. All subtests ter-
minate with a halt command and store a halt code in address register Al. If the code stored in
Al is 0x100, then the subtest passed. Any other code in Al indicates that the subtest failed. The
following table lists each Class 2 subtest, the instructions performed, its object module, its source
file, and the nominal time that each subtest requires to execute.

In the following tables, NR stands for non-resident page.

Table cpu4131-3, Class 2 Subtests

50 callg(abs/@ ) into non resident page cpudl8l.rmn st_50.s 0:02 0:05
51 rtnq into NR page cpu4l8l.rnn st _51.s 0:02 0:05
52 callq with NR stack cpudl8l.rnn st_52.s 0:02 0:05
53 rtnq with NR stack cpufl81.rnn st_53.s 0:02 0:05
60 call (abs/@) into non resident page cpudl3l.rn st_60.s 0:02 0:05
61 rtn into VR page cpufl8l.rnn st_b1.s 0:02 0:06
62 call(abs/@) with NR stack cpudl18i.rnn st_62.3 0:02 0:05
63 rtn with VR stack cpufl8l.run st_68.s 0:02 0:05
7 calls {abs/@) into non resident page cpufl3l.ray st_70.5 0:02 0:05
71 rtn into NR page cpufl8l.rnn st_71.s 0:02 0:05
72 calls with VR stack cpuf181.rnn st_72.s 0:02 0:05
73 rtn with NR stack cpufl8l.ran : st_78.s 0:02 0:05
80 NR stack,VNR target (callq) cpud131.rnn st_80.s 0:02 0:05
81 NR stack,NR target (calls) cpudl8l.rnn st_81.s 0:02 0:05
82 NR stack,NR target (eall) cpudi8l.rnn st_82.5 0:02 0:05
85 indirect NR, NR target (callq) cpud18l.rnn st_85.8 0:02 0:05
86 indirect NR, NR target (calls) cpufldl.ran st_86.s 0:02 0:05
87 indirect NR, NR target (call) cpud181.rnn st_87.s 0:02 0:05
90 indirect NR, NR stack {callq) cpufi8l.rnn 8,905 0:02 0:05
91 indirect NR, NR stack (calls) cpudl8l.ran st_50.s 0:02 0:05
92 indirect NR, NR stack (call) cpud18l.ran st_92.s 0:02 0:05
95 NR stack, VR return page (callg) cpudl8l.ran st_95.s 0:02 0:05
96 NR stack,NR return page (calls) cpud18l.rnn st_96.s 0:02 0:05
97 NR stack,NR return page (call) cpud181.rnn 5t_97.s 0:02 0:05
100 NR stack, NR target, NR address (callg) cpuf181l.rnn st_100.s 0:02 0:05
101 NR stack, NR target, NR indirect{calls) cpud181.rnn st_101.s 0:02 0:05
102 NR stack, NR target, NR indirect{call) cpuf181.rnn st_102.s 0:02 0:05
200 halfword, NR page execute cpufl8l.rnn st_200.s 0:02 0:05
201 word, NR page execute cpufl8l.rnn st_201.s 0:02 0:05
202 3-halfword, VR page execute cpudl3l.ran 3t_202.s 0:02 0:05
322 ip lookahead faults cpudl8l.rnn st_822.s 0:02 0:05
and support_§131
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Class 3 Subtests

Class 3 subtests perform loading and storing instructions with different alignments across non-
resident page boundaries. All subtests terminate with a halt command and store a halt code in
address register Al. If the code stored in Al is 0x100, then the subtest passed. Any other code in
Al indicates that the subtest failed. The following table lists each Class 3 subtest, the instruc-
tions performed, its object module, its source file, and the nominal time that each subtest requires
to execute.

Table cpu4131—-4, Class 3 Subtests

210 byte loads VR page cpud181.ran st_210.s 0:02 0:05
220 load halfword NVR page cpud181.ran st_220.s 0:02 0:05
221 load halfword NR page cpudl8L.ran st_221.s 0:02 0:05
222 load halfword NR page cpudl8l.ran st_222.s 0:02 0:05
223 load halfword NR page cpudl8l.ran st_223.s 0:02 0:05
224 load halfword NR page cpudl8l.rnn st_224.s 0:02 0:056
225 load halfword VR page cpudl8l.ran st_225.s 0:02 0:05
226 load halfword NR page cpudl8l.rnn st_226.s 0:02 0:05
227 load halfword NR page cpufl8l.ran st_227.s 0:02 0:05
228 load halfword NR page cpufl8l.rnn st_228.s 0:02 0:05
230 load word NR page cpud181.rnn st_280.s 0:02 0:056
231 load word NR page cpudl3l.ran st_231.s 0:02 0:05
232 load word VR page cpudl8l.ran st _282.5 0:02 0:05
233 load word NR page cpud18l.ran st_238.s 0:02 0:06
234 load word NR page T cpu4l8l.ran st_284.s 0:02 0:05
235 load word NR page cpudl8l.ran st_285.s (:02 0:06
236 load word NR page cpudl8l.ron st_286.s 0:02 0:05
237 load word NR page cpudl3f.ran $t_237.s 0:02 0:05
238 load word NR page cpudl8l.rnn sl_288.s 0:02 0:06
240 load longword NR page cpudi81.ran st_240.s 0:02 0:05
241 load longword NR page cpugl8l.rnn st_241.5 0:02 0:05
242 load longword NR page cpudl8l.ran st_242.s 0:02 0:05
243 load longword NR page cpudlSl.ron st_248.s 0:02 0:05
244 load longword NR page cpudl18f.ran st_244.s 0:02 0:05
245 load longword NR page cpufl8l.ran st_245.s 0:02 0:05
246 load longword NR page cpudlli.ran st_246.s 0:02 0:05
247 load longword NR page cpudi8l.ran st_247.s 0:02 0:06
248 load longword NR page cpudl8i.rnn st_248.s 0:02 0:05
250 store byte NR page cpudl8l.rnn st 249.s 0:02 0:05
260 store halfword NR page cpudl8l.ran st_260.s 0:02 0:05
261 store halfword NR page cpufl8l.ran st_261.s 0:02 0:05
270 store word NR page cpudl8l.rnn 562702 0:02 0:05
271 store word VR page cpudl81.ron st_271.s 0:02 0:05
272 store word NR page cpudl8l.rnn st 2725 0:02 0:05
273 store word NR page cpudl8l.ran st_278.s 0:02 0:05
274 store word NR page cpudl8l.ran st_274.s 0:02 0:05
275 store word NR page cpudl8l.ran sl_275.s 0:02 0:05
276 store word NR page cpudl8l.rnn st_276.s 0:02 0:05
277 store word VR page cpud18l.ran st_277.s 0:02 0:05
278 store word VR page cpudl8!.ran st_278.s 0:02 0:05
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Table cpu4131-5, Class 3 Subtests (continued)

280 store longword NR page cpud181.rnn st_280.s 0:02 0:05
281 store longword NR page cpudI81.ran si_281.s 0:02 0:05
282 store longword NR page cpudl8l.ran st_282.s 0:02 0:05
283 store longword NR page cpudl3l.ron st_288.5 0:02 0:05
284 store longword NR page cpud181.ron st_284.8 0:02 0:05
285 store longword NR page cpudl81.ran st_285.s 0:02 0:05
286 store longword NR page cpud181.rmn st_286.5 0:02 0:05
287 store longword NR page cpudl8i.rnn st_287.s : 0:02 0:05
288 store longword NR page cpudlSl.ran st_288.s 0:02 0:05
290 load byte indirect, address NR cpudl31.rnn st_290.s 0:02 0:05
291 load halfword indirect, address VR cpud18L.rnn st_291.s 0:02 0:05
292 load word indirect, address VR cpudl8l.rnn 8t_292.2 0:02 0:05
293 load longword indirect, address NR cpudl81.rnn st_298.s 0:02 0:05
300 store byte indirect, address NR cpufl8l.rmn 3t_800.s 0:02 0:05
301 store halfword indirect, address NR cpud181.rnn st_801.¢ 0:02 0:06
302 store word indirect, address NR cpudl81.rnn st_802.s 0:02 0:06
303 store longword indirect, address NR cpudlSl.ran st_508.2 0:02 0:05
305 load byte indirect, address/data NR cpud181.rnn ‘ st_805.¢ 0:02 0:05
306 load byte indirect, address/data NR cpudl81.ran st_806.s 0:02 0:05
307 load byte indirect, address/data NR cpuf181.rnn sI_807.s 0:02 0:05
308 load byte indirect, address/data NR cpudl18l.rnn ¢l_808.s 0:02 0:05
310 store byte indirect, address/data NR cpud181.rnn st_810.2 0:02 0:06
311 store byte indirect, address/data NR cpufl13l.rmn st_811.3 0:02 0:05
312 store byte indirect, address/data NR cpud181.ran st_312.s 0:02 0:05
313 store byte indirect, address/data NR cpudl81.rnn st_818.s 0:02 0:05
320 multiple fault test cpufl8l.run 5t_820.s 0:02 0:05
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Class 4 Subtests

Class 4 subtests are architecture dependent cache tests. All subtests terminate with a halt com-
mand and store a halt code in address register Al. If the code stored in Al is 0x100, then the
subtest passed. Any other code in Al indicates that the subtest failed. The following table lists
each Class 4 subtest, the instructions performed, its object module, its source file, and the nomi-
nal time that each subtest requires to execute.

Table cpu4131-6, Class 4 Subtests

400 pte cache test cpud18l.rnn st_400.s 0:02 0:05
500 icache test I cpug181l.rnn st_500.s 0:02 0:05
501 icache test II cpuf(Sl.rnn st_501.s 0:02 0:056
502 icache test III cpufl8l.rnn st_501.8 0:02 0:05
503 icache test IV cpufl8l.rnn st_508.s 0:02 0:05
504 icache test V cpufl8l.ran st_504.s 0:02 0:05
506 icache test VI cpudl8l.ran st_505.s 0:02 0:06
506 icache test VII cpudl8l.rnn st_506.s 0:02 0:05
510 deache test 1 cpudl81l.rnn st_510.s 0:02 0:05
511 dcache test II cpuil8l.rnn st_511.s 0:02 0:05
512 dcache test 111 cpufl8L.rnn st_512.s 0:02 0:05
513 dcache test IV cpudl8l.rnn si_518.s 0:02 0:05
514 dcache test V cpudi8f.rnn st_514.s 0:02 0:05
515 dcache test VI cpudl8l.run sl_515.¢ 0:02 0:05
516 dcache test VII cpudl31.rnn st_516.s 0:02 0:05
517 deache test VIII cpudl3l.rnn st_517.s 0:02 0:05
518 dcache test IX cpuf181l.rnn st_518.s 0:02 0:05
519 decache test X cpud181l.rnn si_519.s 0:02 0:05
560 Remote Invalidate I cpuflSl.rnn st_560.s 0:25 0:35
565 Remote Invalidate II cpudl8l.rnn st_565.s 0:25 0:35
570 Remote Invalidate III cpufl8l.run $t_570.s 0:25 0:35

Test Error Messages

For a common list of error messages that could result from running this test, refer to appendix on

CPU Error Messages.

SPU UNIX Error Messages

For a common list of possible error messages resulting from SPU UNIX| refer to the appendix on

SPU UNIX Error Messages.

Third Edition : II.cpu4131-13



Privileged Instructions and Architectural Features CONVEX Processor Diagnostics Manual

THIS PAGE INTENTIONALLY LEFT BLANK

.cpu4131-14 Third Edition



cpu4231

C200 Series Privileged Instruction &
Architectural Features

Overview

The cpuf231 test verifies non-vector, single-headed architectural features unique to the C200
Series processors. Included are tests of system exceptions, interrupts, privileged instructions, the
various processor caches, remote invalidates, and non-resident memory pages.

Figure cpu4231-1, Functional Areas Tested by cpu4231
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Prerequisites and Required Equipment

In order to run the cpu4231 test, the Vector Processor Control (VPC) and the Vector Processor
Data (VPD) must either be present in the machine or their slots must be terminated with
terminators. Also, the boards listed in the following table must be operational. The table shows
the tests used to verify the required boards. No additional equipment is required to run this test.

Table cpu4231-1, Required Functional Boards

Service Processor (SP2 or SP4) spul000, spuf000

Memory System mem4 000
Instruction Processor Unit (IPP) cpuf030
Address Scalar Processor (ASP) cpu4030
Scalar Function Unit (SFU or EFU) ¢puf030
Data Cache Unit (DCU or EDC) cpub030
Vector Processor Control (VPC) cpud041
Vector Processor Data (VPD) cpud041
CPU Utility Board (CPX or CUE/CUE) cpz4000
PBUS Interface Adapter {(PIA or PI2) pta4000

The memory system consists of a minimum of one pair
of memory boards (one even and one odd).

Test Invocation

To invoke the c¢puf231 test, use the procedure shown in the following figure. All responses in
boldface are entered by the user. The prompts and responses appear sequentially on the screen,
one line at a time. All prompts and responses are shown in one figure for convenience.

e A

The invocation sequence shown in the following figure is
the typical invocation sequence. However, the initall
utility must be executed in some cases. If the system has
just been powered up, if mem4000 was executed with
failures, or if spuf000 was executed, then initell must be
executed prior to any test execution. Failure to execute
tnitall in these circumstances could result in invalid test
results.
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Running the nitall utility requires two to three minutes
to execute depending on if the control stores have been
previously loaded. However, it is suggested that nitall
be executed in the event that the state of the system is
unknown.

/

Figure cpu4231-2, Test Invocation Sequence

(spu)> cd /mnt/test
(spu)> sysreset
(spu)> dshell

CONVEX DIAGNOSTIC SHELL

test cpu4231 [-c [class numeral(s)]] [-s [subtest numeral(s)]] [+> filename]
- J

After entering dshell, specific dshell parameters may be
changed. Refer to the “Dshell and Iscan Overview”
chapter of this manual for more information.

Entering only test cpu4231 executes all cpuf281 subtests sequentially. Execute a specific
class(es) of subtest(s) or one or more individual subtests by using the -c or -s options, respec-
tively. Detailed information for using these options can be found in the “Dshell and Iscan Over-
view” chapter of this manual. The [+ > filename] option allows the test results to be appended
to filename.

Test Parameter Menu

Once the test is invoked, a test parameter menu is presented allowing selection of default
switches. If the test is run with all defaults invoked (answer y to the first prompt), no other
prompts are provided. If the user answers n, to the first prompt (run test without default
switches), then a series of prompts are presented. The following figure shows all prompts, their
possible answers (in brackets | |), and their default answers (in parentheses ( }). The prompts
and responses in the following figure appear sequentially on the screen, one line at a time. All the
prompts and responses are shown in one figure for convenience.
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Figure cpu4231-3, Test Parameter Menu

é Test 'cpud23i.t’ Thu Nov 19 00:00:00 1962\
ENTER TEST PARAMETERS
] Encloses allowed input ranges or values
) Encloses the default value
- Returns to the previous prompt
‘nn Returns to the prompt # nn
: Returns to the first unsatisfied prompt
7 Reviews previous entries
1: Run default switches? [y,n] (y) ->
2: Cpus to test: [ABCD] (ABCD) ->
3: Forced Faulting Enabled? [y,n] (n) ->
4: Fault on Instruction Fetches? [y,n] (n) ->
5: Sequential Execution? [y,n] (n) ->
6: Timeout Scale Factor Enabled? [1-100] 1) ->
7: Dcache Enabled? [y,n] (y) —>
8: Segment of Execution? [0-7] e ->
§: Chained Execution Mode? {y,n] (n) ->
10: Loop Enabled? [y,n] . (n) ->
11: Hard Errors Enabled? (y,n] y -
12: Load CPU Code? [y,n] (y> ->
. J
4 )

In the second prompt in the previous figure, ABCD
represents all available CPUs. Only the available CPUs
within the machine under test will be displayed as possi-
ble choices. The fourth prompt in the previous list is
only supplied when the third prompt is answered with y.
The ninth prompt does not appear if the test was
invoked with the -s or -¢ options.

Prompt Explanations

A description of the meaning of each prompt follows:

Run default switches? [y/n] (y) -

If a response of y or <CR> is given, no additional test parameter prompts are displayed and
testing begins. However, if a negative response is supplied, additional test parameter prompts are
displayed allowing modification of the default selections.

The following prompts are only displayed and answered if the first prompt is answered with n:
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Cpus to test: [ABCD] (ABCD) —>

This prompt allows selection of the CPUs to be used in the test. The possible selection,
represented by ABCD, will consist of all available CPUs. The default, ABCD, will consist of all
available CPUs.

Forced Faulting Enabled? ([y.n] (n) ->
If answered with y, normal force faulting occurs only on data references. The system will force a
non-resident data exception to occur on every data reference. For a more detailed explanation of
forced faulting, refer to the glossary appendix of this manual.

Fault on Imstruction Fetches? [y.n] (n) -

In answered with y, force faulting occurs on instruction fetches in addition to data references.
This prompt is only supplied to the user if the previous prompt is answered with y.

Sequential Execution? [y,n] (n) ->
If set by entering y, the sequential bit in the PSW will he set to forced sequential execution mode.

Timeout Scale Factor [1-100] (1) ->

This prompt allows adjustment of the timeout factor. The normal timeout factor is multiplied
by the number selected to increase the timeout factor. For example, if 5 is entered, the normal
timeout factor is multiplied by 5 and it will take the test five times as long to timeout.

Dcache Enabled? [y.n] (y) ->

The Dcache is normally enabled; however, if it is suspected broken, it can be disabled by entering
n at this prompt.

Segment of Execution? [0-7] o) —->

The segment of execution is contained in bits<(31..29>> of the Program Counter (PC). If 0 is
entered, then bits<31..29> of the PC are 000 and the test is run in ring zero. If 1 is entered,
then bits<(31..29> of the PC are 001 and the test is run in ring one. If 2 is entered, then
bits<31..29> of the PC are 010 and the test is run in ring two. If 3 is entered, then
bits<31..29> of the PC are 011 and the test is run in ring three. If 4, 5, 8, or 7 is entered,
then bits<31..29> of the PC are 100, 101, 110, and 111 respectively and the test is run in
ring four. Refer to the CONVEX Architecture Reference for more information concerning the
meaning of rings in the machine architecture.

Chained Execution Mode? [y, n] (n) —>

With this option enabled, the test is executed in chained mode which causes the CPU to perform
subtest sequencing. The SPU is unaware of the action of the CPU unless a subtest fails or unless
all of the subtests pass, so no subtest execution tracing occurs in this mode. All subtests are exe-
cuted, however, and test execution time will be greatly reduced. Also, this option can not be
enabled if the -¢ or the -s options were used in the invocation procedure.
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Loop Enabled? [y.n] (n) ->

If y is entered, hard looping on a specific subtest is enabled. When looping is enabled, the halt
instruction of the specified subtest is changed to a branch back to the beginning of the subtest.
This puts the subtest into an infinite loop which the user must break out of by typing Ctrl- C.

Hard Errors Enabled? (y.n] (y) —>

If this option is enabled and a hard error occurs, the clocks will be stopped and the test will fail.
If this option is disabled, parity errors and other sources of hard errors will go undetected. It is
recommended that hard errors normally be enabled.

Load CPU Code? [y.n] (y) —>

If the CPU code for this test is already in memory, the user can enter n for this prompt and the
code will not be reloaded (thus saving time).

When all prompts have been answered, a test parameter summary echos the prompts that have
been answered. The following figure displays a sample test parameter summary. The actual
summary varies depending on the answers to the prompts.

Figure cpu4231-4, Sample Test Parameter Summary

/ TEST PARAMETER SUMMARY h
Run default switches? n
Cpus to test: ab
Forced Faulting Enabled? y
Sequential Execution? n
Timeout Scale Factor Enabled? 1
Dcache Enabled? y
Segment of Execution? 0
Chained Execution Mode? n
Loop Enabled? n
Hard Errors Enabled? y
Load CPU Code? y
\ Y,

Hardware Initialization Sequence

After the last prompt is entered, and before test code execution, the following events occur:
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The first two events are accomplished at the initial start
of the test. The remaining events are accomplished
when each subtest is initialized.

e For each CPU, each module’s page table entries are set up in main memory. Page table
entries begin at the last available address in main memory and work toward low
memory.

e For each CPU, each module is loaded into main memory following the logical to physi-
cal mapping described by the page tables. The exact logical to physical mapping that
the modules are loaded into depends upon which segment of execution is selected by the
user.

e The system is initialized (the memory system, CPX, PIA, and the CPU boards are
reset).

o For each CPU, parity is initialized in the scalar processor by sending the scalar proces-
sor into a microcode routine and issuing clocks.

o Each CPU’s scratch RAM is loaded with various values to control the execution of the
test.

e For each CPU, the initial Program Counter (PC) is loaded into register TO and the ini-
tial Program Status Word (PSW) is loaded into register T2.

e For each CPU, control store is initialized to the cold-start location.

e Clocks are turned on for each selected CPU, one at a time.

Memory Allocation

Immediately before test code execution, a current memory allocation screen is displayed. The fol-
lowing figure is an example of the current memory allocation screen. The physical and logical
addresses shown, as well as the filenames, are only representative; the actual addresses will vary
depending on installed memory & file sizes.

The following list explains what each column the current memory allocation screen depicts:

e First Column — File Number - useful in conjunction with the mm(1d) utility.

e Second Column — Physical memory addresses where the specified file is loaded
o Third Column — Process identification

e Fourth Column — File name (actual path is ./filename or /mnt/test/CPU/ﬁlena-me).
The entries ptel, pte2, and ptet are not actual files but are instead indications of
the page tables.

e Fifth Column -— Logical starting address of the specified file
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Figure cpu4231-5, Current Memory Allocation Screen

~
Current Memory Allocation
File No. Physical Address Pid File Name Logical Offset
1 00000000-00075fff 0 pOro_4231 00000000
2 00076000-000e6fff 0 cpu4231.ran 00027000
3 000e7000-008e6fff 0 support 4233 ¢0000000
-=--=- 03ff4000-03ff5fff 0 pte2 NA
---~ 03ff6000-03ffdfff 0 ptet NA
---- 03ffeQ00-03ffefff 0 pte2 NA
~=-- 03fffcO0-03ffffff 0 ptel NA
N J

Class Descriptions

There are four different classes of subtests for cpud231.

The following sections describe the

different classes and each of their subtests. Each section contains a table listing each subtest in
that class, a description of the subtest, the subtest source code with comments (source file}, the
minimum time required to run the subtest (nominal time), and the timeout limit (maximum
time). The object module for all ¢pud 231 subtests is cpud 231.rnn.

—

In the following tables, the TEST PERFORMED
column lists either a description of what is tested or the
instruction that is tested. For more information on an
instruction’s meaning, refer to the “Opcodes Sorted by
Name” appendix within this manual or the CONVEX
Architecture Reference.

~

_/

Class 1 Subtests

This class of subtests verifies various instructions and features unique to the C200 Series architec-
ture. Included are tests of system calls, C200 Series-specific non-vector instructions, thread-level
addressing, exceptions, interval timers, and privileged instructions.

II.cpu4231-8
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600
601
602

604
700
701

System calls
ldpa aj,ak
Patu instruction test

Pate aj instruction test
Thread addressing

Pich instruction test

Traps

Deadlocks

Unimplemented opcodes
Ezceptions

Invalid emr addresses

Trap instructions test
Interrupts

Interval timer test

Timer ring cross check
Timer CIR switch check
Privileged instruction check
Test vector valid lest

Test mov sk,vv lest

Test non-vector valid trapping
Just after setting vv

mov loc,sk
Ring crossings with trap bits set

Ring crossings with pbkp! bils set

Privileged Instruction & Architectural Features

Table cpu4231-2, Class 1 Subtests
: mer | NOMINAL | TIMEOU

st_10.n
st_20.n
st_21.n
st_22.n
st_28.n
st_25.n
st_80.n
st_81.n
st_82.n
st_85.n
st_86.n
st_87.n
st_40.n
st_41.n
st_42.n
st_48.n
st_45.n
st_600.n
st_601.n

t_602.n

o

st_604.n
si_700.n
st_701.n

0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01

0:01

0:01
0:01
0:01

0:05
0:05
0:05
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Class 2 Subtests
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Class 2 subtests verify proper operation of page faults and non-resident calls, returns, and

instructions.

Table cpu4231-3, Class 2 Subtests

Class 2 subtests also verify proper operation of subroutine calls and returns for
cases where the code and/or the stack are in non-resident memory.

50
51
52
53
60
61
62

92
96
96
97
100

200
201
202

322

Callg{abs/@ ) into non-resident page

Ring into non-resident page

Callg with non-resident stack

Ring with non-resident stack

Call {abs/@ ) into non-resident page
Rin into non-resident page
Call{abs/@ ) with non-resident stack
Rtn with non-resident stack

Calls (abs/@ ) into non-resident page
Rin into non-resident page

Calls with non-resident stack

Rin with non-resident stack

Nr stack,nr targel page (callg)

Nr stack,nr target page (calls)

Nr stack,nr target page (call)
Indirect nr, nr target page (callg)
Indirect nr, nr target page (calls)
Indirect nr, nr target page (call)
Indirect nr, nr stack (callg)

Indirect nr, nr stack (calls)

Indirect nr, nr stack (call)

Nr stack,nr return page (callg)

Nr stack,nr relurn page [calls)

Nr stack,nr return page (call)

Nr stack, nr target page,
nr indirect sddress (callg)

Nr stack, nr targel page,
nrindirect address (calls)

Nr stack, nr target page,
nr indirect sddress {call)

Halfword, nrpage execute
Word, nrpage ezecute
S-halfword,nrpage ezecute
Ip lookahead faulls

st_50.n
8t_S51.n
st_52.n
st_58.n
st_60.n
st_61.n
st_62.n
st_63.n
st_70.n
st_7l.n
st_72.n
8t_73.n
8t_80.n
st_81.n
st_82.n
st_85.n
st_86.n
st_87.n
st_90.n
st_91.n
st_92.n

st_95n

st _97.n

st_100.n

st_101.n

st_102.n

st_200.n
st_201.n
st_202.n

st 322.n

0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:01
0:0t
0:01
0:01

0:01

0:01

0:01

001
0:01
0:01
0:01

0:05

0:05

0:05
0:05
0:05
0:05
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Class 3 Subtests

Class 3 subtests verify proper operation of memory operations (loads & stores) for various combi-
nations of conditions (byte, halfword, word, longword, non-resident).

Table cpu4231-4, Class 3 Subtests

210 Byte loads nrpage st_210.n 0:01 0:05
220 Load halfword nrpage st_220.n 0:01 0:05
221 Load halfword nrpage si_221.n 0:01 0:05
222 Load halfword nrpage st_222.n 0:01 0:05
223 Load halfword nrpage st_228.n 0:01 0:056
224 Load halfword nrpage st_224.n 0:01 0:06
225 Load halfword nrpage st_225.n 0:01 0:05
226 Load halfword nrpage st_226.n 0:01 0:05
227 Load halfword nrpage st_227.n 0:01 0:05
228 Load halfword nrpage st_228.n 0:01 0:05
230 Load word nrpage st_250.n 0:01 0:056
231 Load word nrpage st_231.n 0:01 0:05
232 Loed word nrpage st _282.n 0:01 0:06
233 Load word nrpage st_283.n 0:01 0:05
234 Load word nrpage st_284.n 0:01 0:05
235 Load word nrpage st_285.n 0:01 0:05
236 Load word nrpage st_286.n 0:01 0:05
237 Load word nrpage S_287.n 0:01 0:05
238 Load word nrpage st_298.n 0:01 0:05
240 Load longword nrpage st_240.n 0:01 0:05
241 Load longword nrpage st_241.n 0:01 0:05
242 Load longword nrpage st_242.n 0:01 0:05
243 Load longword nrpage st_248.n 0:01 0:05
244 Load longword nrpage st_244.n 0:01 0:05
245 Load longword nrpage st_245.n 0:01 0:05
246 Load longword nrpage st_246.n 0:01 0:05
247 Load longword nrpage st_247.n 0:01 0:05
248 Load longword nrpage st_248.n 0:01 0:05
250 Store byte nrpage st_250.n 0:01 0:05
260 Store halfword nrpage st_260.n 0:01 0:05
261 Store halfword nrpage st_261.n 0:01 0:05
270 Store word nrpage st_270.n 0:01 0:05
271 Store word nrpage st_271.n 0:01 0:05
272 Store word nrpage 3l_272.n 0:01 0:05
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Table cpu4231-4, Class 3 Subtests (continued)

273 Store word nrpage si_273.n 0:01 0:05
274 Store word nrpage st_274.n 0:01 0:05
275 Store word nrpage si_275.n 0:01 0:05
276 Store word nrpage st_276.n 0:01 0:056
277 Store word nrpage st_277.n 0:01 0:05
278 Store word nrpage st_278.n 0:01 0:05
280 Store longword nrpage st_280.n 0:01 0:05
281 Store longword nrpage st_281.n 0:01 0:05
282 Store longword nrpage st_282.n 0:01 0:05
283 Store longword nrpage st_283.n 0:01 0:05
284 Store longword nrpage st_284.n 0:01 0:05
285 Store longword nrpage st_285.n 0:01 0:05
286 Store longword nrpage st_286.n 0:01 0:05
287 Store longword nrpage st_287.n 0:01 0:05
288 Store longword nrpage st_288.n 0:01 0:05
290 Load byte indirect, address non-resident st_280.n 0:01 0:05
291 Load halfword indirect, address non-resident st_291.n 0:01 0:05
292 Load word indirect, address non-restdent st_292.n 0:01 0:05
293 Load longword indirect, address non-restdent st_293.n 0:01 0:05
300 Store byte indirect, address non-resident st_800.n 0:01 0:05
301 Store halfword indirect, address non-resident st_801.n 0:01 0:05
302 Store word indirect, address non-resident 3t_802.n 0:01 0:05
303 Store longword indirect, address non-resident st_803.n 0:01 0:05
305 Load byte indirect, address and dala non-resident st_805.n 0:01 0:05
306 Load byte indirect, address and data non-resident st_806.n 0:01 0:05
307 Load byte indirect, address and data non-resident 81_307.n 0:01 0:05
308 Load byte indirect, address and data non-resident si_808.n 0:01 0:05
310 Store byte indirect, address and data non-resident st_810.n 0:01 0:05
311 Store byte indirect, address and dala non-resident st_811.n 0:01 0:05
312 Store byte indirect, address and date non-resident st_812.n 0:01 0:05
313 Store byte indirect, address and dala non-resident st_313.n 0:01 0:05
320 multiple faull test st_320.n 0:01 0:05
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Class 4 Subtests

Class 4 subtests vverify the proper operation of the various caches in the C200 Series architecture
(pte cache, instruction cache, and data cache). These subtests also test remote invalidates
between processors.

Table cpu4231-5, Class 4 Subtests

ourc
400 Pte cache test sl_400.n 0:20 0:25
500 Icache test | si_500.n 0:01 0:05
501 Icache test If st_501.n 0:01 0:05
502 Icache test 1] st_502.n 0:01 0:05
503 Icache test IV si_503.n 0:01 0:05
504 Icache test V st_504.n 0:01 0:05
505 Icache test VI st_505.n 0:01 0:05
506 Icache test VII st_506.n 0:01 0:05
510 Dcache test I st_510.n 0:01 0:05
511 Dcache test 1] st_511.n 0:01 0:05
512 Dcache test 1] st_512.n 0:01 0:05
513 Dcache test IV st_518.n 0:01 0:05
514 Dcache test V st_514.n 0:01 0:05
515 Dcache test VI st_515.n 0:01 0:05
516 Dcache test VII st_516.n 0:01 0:05
517 Dcache test VIII st_517.n 0:01 0:05
518 Dcache test IX st_518.n 0:01 0:05
519 Dcache test X st _519.n 0:01 0:05
560 Remote Invalidate [ st_560.n 0:20 0:35
565 Remote Invalidate I st_565.n 0:20 0:35
570 Remote Invalidate 111 8t_570.n 0:20 0:35
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Test Error Messages

For a common list of error messageé that could result from running this test, refer to the appen-
dix on CPU Error Messages.

SPU UNIX Error Messages

For a common list of possible error messages resulting from SPU UNIX, refer to the appendix on

SPU UNIX Error Messages.
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cpu4232

Enhanced, Non-vector, Uni-processor
Instruction Tests

Overview

The cpu4f232 test is an extension of the building block test cpu4030 for the CONVEX C200 Series
machines. This test provides exhaustive, single CPU testing of the C200 Series scalar, address,
and communication register instructions. Testing begins by first verifying the operation of the
instructions which manipulate the communication registers. The locking/unlocking,
putting/getting, sending/receiving, matching/testing, and incrementing of all eight
communication register sets are verified to function correctly. Next, the sending/receiving,
pushing/popping, matching/incrementing and testing-and-clearing operations on memory are
verified. Third, the scalar instructions (scalar converts; loading/storing of the Communication
Index Register (CIR), Thread Id Register (TID), Thread Timer Register (TTR); and loading of
the Central Processing Unit IDentification (CPUID) are verified. Fourth, the multi-processor
instructions pfork, cfork, wfork, spawn. join, and idle are verified. Last, the remaining
instructions trap, pbkpt, ldemr, stemr, cirsl, and ctrsg are verified. The following figure shows an
overall view of what part of the system is being tested and which field replaceable units are
required for the test to run.
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Figure cpu4232-1, Functional Areas Tested by cpu4232
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Prerequisites and Required Equipment

In order to run the cpuf232 test, the Vector Processor Control (VPC) and the Vector Processor
Data (VPD) must either be present in the machine or their slots must be terminated with
terminators. Also, the boards listed in the following table must be operational. The table shows
the tests used to verify the required boards. No additional equipment is required to run this test.
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Table cpu4232—-1, Required Functional Boards

0, RIFY
Service Processor (SP2 or SP2) spul000, spu4000
Memory System mem4000
CPU Utility Board(s) (CPX or CUE/CUO) cpx4000
Instruction Processor Unit (IPP) cpu4 030
Address Scalar Processor (ASP) cpu4030
Scalar Function Unit (SFU or EFU) cpug 030
Data Cache Unit (DCU or EDC) cpu4 030
Vector Processor Control (VPC) cpuf041
Vector Processor Data (VPD) cpug041

The memory system consists of a minimum of one pair

of memory boards (one even and one odd).

Test Invocation

Enhanced, Non-vector, Uni-processor Instruction Tests

To invoke the cpug232 test, use the procedure shown in the following figure. All responses in
boldface are entered by the user. The prompts and responses appear sequentially on the screen,
one line at a time. All prompts and responses are shown in one figure for convenience.

Third Edition
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\

CAUTION

The invocation sequence shown in the following figure is
the typical invocation sequence. However, the inttall
utility must be executed in some cases. If the system has
just been powered up, if mem4000 was executed with
failures, or if spuf000 was executed, then initell must be
executed prior to any test execution. Failure to execute
inztell 1 these circumstances could result in invalid test
results.

e

Running the ¢nitall utility requires two to three minutes
to execute depending on if the control stores have been
previously loaded. However, it is suggested that initall
be executed in the event that the state of the system is
unknown.

Figure cpu4232-2, Test Invocation Sequence

CONVEX Processor Diagnostics Manual

(spu)>
(spu)>
(spu)>

cd /mnt/test
sysreset

dshell

CONVEX DIAGNOSTIC SHELL

test cpu4232 [-c [class numeral(s)]] [-s [subtest numeral(s)]] [+> filename]

/

After entering dshell, specific dshell parameters may be
changed. Refer to the “‘Dshell and Iscan Overview”
chapter of this manual for more information.

Entering only test e¢pu4232 executes all cpui232 subtests sequentially.
class(es) of subtest(s) or one or more individual subtests by using the -c or -s options, respec-
tively. Detailed information for using these options can be found in the “Dshell and Iscan Over-

view” chapter of this manual. The [+ > filename] option allows the test results to be appended
to filename.

H.cpud4232-4
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Test Parameter Menu

Once the test is invoked, a test parameter menu is presented allowing selection of default
switches. If the test is run with all defaults invoked (answer y to the first prompt), no other
prompts are provided. If the user answers n to the first prompt (run test without default
switches), then a series of prompts are presented. The following figure shows all prompts, their
possible answers (in brackets [ ]), and their default answers (in parentheses ( )). The prompts
and responses in the following figure appear sequentially on the screen, one line at a time. All the
prompts and responses are shown in one figure for convenience.

Figure cpu4232-3, cpuf232 Test Parameter Menu

/ Test ’cpu4d232.t° Thu Nov 19 00:00:00 1965\
ENTER TEST PARAMETERS

[1 Encloses allowed input ranges or values

) Encloses the default value

- Returns to the previous prompt

‘nn Returns to the prompt # nn

Returns to the first unsatisfied prompt

17 Reviews previous entries
1: Run default switches? [y,n] (y) ->
2: CPUs to test: [ABCD] (ABCD) ->
3: Forced Faulting Enabled? [y,n] (n) ->
4: Fault on Instruction Fetches? [y,n] (n) ->
5: Sequential Execution? [y,n] (n) ->
6: Timeout Scale Factor Enabled? [1-100] (1) ->
7: Dcache Enabled? [y,n] y) —>
8: Segment of Execution? [0-7] (o) ->
9: Chained Execution Mode? [y,nl (n) ->
10: Loop Enabled? [y,n] (n) ->
11: Hard Errors Enabled? [y,n} ) -
12: Load CPU Code? [y,n] y) ->

- /

In the second prompt in the previous figure, ABCD
represents all available CPUs. Only the available CPUs
within the machine under test will be displayed as possi-
ble choices.

Prompt Explanations

A description of what each prompt means follows:

Run default switches? [y/n] (y) —>

If a response of y or <CR> is entered, no additional test parameter prompts are displayed, and
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testing begins. However, if a negative response is supplied, additional test parameter prompts are
displayed allowing changes to the default selections. Only enter the n response to restart a previ-
ous testing session at a specified point or to change any of the default parameters.

The following prompts are displayed and answered only if the first prompt is answered with n:

Cpus to test: [ABCD] (ABCD) ->

This prompt allows selection of the CPUs to be used in the test. The possible selection,
represented by ABCD, will consist of all available CPUs. The default, ABCD, will consist of all
available CPUs.

Forced Faulting Enabled? {y.n] (n) ->

If answered with y, normal force faulting occurs only on data references. The system forces a
nonresident data exception to occur on every data reference. For a more detailed explanation of
forced faulting, refer to the glossary appendix of this manual.

Fault on Instruction Fetches? [y.n] (n) —>

If answered with y, force faulting occurs on instruction fletches in addition to data references.
This prompt is displayed only if the previous prompt is answered with y.

Sequential Execution? [y.n] (n) ->

If set by entering y, the sequential bit in the Processor Status Word (PSW) is set to forced
sequential execution mode.

Timeout Scale Factor Enabled [1-100] (1) —>

This prompt allows adjustment of the timeout factor. The normal timeout factor is multiplied
by the number selected to increase the timeout factor. For example, if 5 is entered, the normal
timeout factor is multiplied by 5 and it takes the test five times as long to timeout.

Dcache Enabled? [y,n] (y) —>

The Dcache is normally enabled; however, if it is suspected broken, it may be disabled by enter-
ing n at this prompt.

Segment of Execution? [0-7] (0) —>

This prompt is only displayed if forced faults are not enabled. The segment of execution is con-
tained in bits <31..29> of the Program Counter (PC). If O is entered, then bits<(31..29> of the
PC are 000 and the test is run in ring zero. If 1 is entered, then bits<31..29> of the PC are
001 and the test is run in ring one. If 2 is entered, then bits<31..29> of the PC are 010 and
the test 1s run in ring two. If 3 is entered, then bits<<31..29> of the PC are 011 and the test is
run in ring three. If 4, 5, 8, or 7 is entered, then bits<<31..29> of the PC are 100, 101, 110,
and 111, respectively, and the test is run in ring four. Refer to the CONVEX Architecture Refer-
ence for more information about the meaning of rings in the machine architecture.
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Chained Execution Mode? [y.n] (n) —>

With this option enabled, the test is executed in chained mode which causes the CPU to perform
subtest sequencing. The Service Processor is unaware of the action of the CPU unless a subtest
fails or unless all of the subtests pass. If this option is enabled, test execution time will be greatly
reduced. However, the only information printed to the console upon completion or failure
(regardless of the cause) is the message, “Subtest 1 passed,” or “Subtest 1 failed.” Also, this
option can not be enabled if the -¢ or the -s options were used in the invocation procedure.

Loop Enabled? (y,n] (n) —>

If y is entered, hard looping on a specific subtest is enabled. When looping is enabled, the halt
instruction of the specified subtest is changed to branch back to the beginning of the subtest.
This puts the subtest into an infinite loop which can be interrupted by entering Ctrl-C.

Hard Errors Enabled? [y,n] (y) —>

If this option is enabled and a parity error occurs, the clocks are stopped, and the test fails. If
this option is disabled, parity errors and other sources of hard errors go undetected. It is recom-
mended that hard errors normally be enabled.

Load CPU Code? [y.n] y) —>

If the CPU code for this test is already in memory, the user can enter n for this prompt and the
code is not reloaded (thus saving time).

When all prompts have been answered, the user is shown a test parameter summary displaying
the prompts that have been answered. The following figure displays a sample test parameter
summary. The actual summary varies according to answers given to the prompts.

Figure cpu4232-4, Sample Test Parameter Summary

TEST PARAMETER SUMMARY

Run default switches?

Cpus to test:

Forced Faulting Enabled?
Fault on Instruction Fetches?
Sequential Execution?
Timeout Scale Factor Enabled?
Dcache Enabled?

Segment of Execution?

Chained Execution Mode?

Loop Enabled?

Hard Errors Enabled?

Load CPU Code?

P o=
o

W E D O B
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Hardware Initialization Sequence

After the last prompt is entered, and before test code execution, the following events occur:

The first two events are accomplished at the initial start
of the test. The remaining events are accomplished
when each subtest is initialized.

e For each CPU, each module’s page table entries are set up in main memory. Page table
entries begin at the last available address in main memory and work toward low
memory.

o For each CPU, each module is loaded into main memory following the logical to physi-
cal mapping described by the page tables. The exact logical to physical mapping that
the modules are loaded into depends upon which segment of execution is selected by the
user.

e The system is initialized (the memory system, CPX or CUE/CUO, PIA or PI2, and the
CPU boards are reset).

e For each CPU, parity is initialized in the scalar processor by sending the scalar proces-
sor into a microcode routine and issuing clocks.

e Each CPU’s scratch RAM is loaded with various values to control the execution of the
test.

e For each CPU, the initial Program Counter (PC) is loaded into register TO and the ini-
tial Program Status Word (PSW) is loaded into register T2.

o For each CPU, control store is initialized to the cold-start location.

e Clocks are turned on to the processor(s) selected, one at a time, in the order the CPU’s
are selected.
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Memory Allocation

Immediately before test code execution, a current memory allocation screen is displayed. The fol-
lowing figure is an example of the current memory allocation screen. The physical and logical
addresses shown, as well as the filenames, are only representative; the actual addresses will vary
depending on installed memory & file sizes.

The following list explains what each column the current memory allocation screen depicts:

e First Column — File Number - useful in conjunction with the mm(1d) utility.

e Second Column — Physical memory addresses where the specified file is loaded
e Third Column — Process identification

e Fourth Column — File name (actual path is ./filename or /mnt/test/CPU/ filename).
The entries ptel, pte2, and ptet are not actual files but are instead indications of
the page tables.

o Fifth Column — Logical starting address of the specified file

Figure ¢cpu4232-5, Current Memory Allocation Screen

Current Memory Allocation

File No. Physical Address Pid File Name Logical Offset

1 00000000-00027f£f 0 pOro_4233 00000000
2 00028000-000b1fff 0 cpud4232.rnn 00022000
1 000b52000-000d9fff 1 pOro_4233 00000000
2  000da000-00163fff {1 cpu4232.rnn 00022000

---= 03ff7000-03ff9fff 1 ptet NA

- 03ffa000-03ffafff 1 pte2 NA

it 03ffb000-03ffdfff 0 ptet NA

-—-- 03ffe000-03ffefff 0 pte2 NA

- 03fffcO0-3fffffff 1 ptel NA

Class Descriptions

There are five different classes of subtests lor cpug232. The following sections describe the
different classes and each of their subtests. [Jach section contains a table listing each subtest in
that class, a description of the subtest, the subtest executable test code {object module) and the
subtest source code with comments (source file), the minimum time required to run the subtest
(nominal time), and the worst case time (maximum time).

Third Edition II.cpu4232-9



Enhanced, Non-vector, Uni-processor Instruction Tests

-

In the following tables, the INSTRUCTIONS
TESTED column lists each particular instruction that
is tested. For more information on each instruction’s
meaning, refer to the “Opcodes Sorted by Name’’ appen-
dix within this manual or the CONVEX Architecture
Reference.

~

Class 1 Subtests

CONVEX Processor Diagnostics Manual

Class 1 subtests verify the ability of a single CPU to correctly manipulate each of the testable

communication registers. For an explanation of valid manipulations on the communication regis-
ters, refer to the CONVEX Architecture Reference.

All subtests end with a halt command and store a halt code in address register Al. If the code
stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the subtest
failed. The following table lists the Class 1 subtests:

100
105
110
115
120
126
130
136
140
145
150
155
170
180
185

lek <Ceffa> cpuf282.rnn si_100.¢ 0:01
ulk <Ceffa> cpuil82.rnn st_105.¢ 0:01
put.w Ak, < Ceffa> cpuil32.rnn st_110.s 0:01
put.l Sk, < Ceffa > cpui232.rnn st_115.s 0:01
get.w < Ceffa>, Ak cpuf282.rnn st_120.¢ 0:01
get.l < Ceffa>,5k cpufl82.rnn st_125.s 0:01
snd.w Ak, <Ceffa> cpu4232.rnn st_180.s 0:01
snd.l Sk, <Ceffa> cpuil82.ran st_185.s 0:01
rev.w <Ceffa>, Ak cpui282.rnn st_140.s 0:01
rev.d <Ceffa>.Sk cpud232.rnn st_145.s 0:01
mat.w Ak, < Ceffa> cpuil82.rnn st_150.8 0:01
mat.l Sk, < Ceffla> cpud282.ran st_155.5 0:01
tst <Ceffa> cpufl82.ran st_170.s 0:01
inc.w <Ceffa>, Ak cpug282.rnn st_180.s 0:01
inc.l <Ceffa>,Sk cpui232.rnn st_185.s 0:01
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Class 2 Subtests

Class 2 subtests verifies the correctly manipulate the C200 Series memory structures in a single
CPU environment. For an explanation of memory structures and how they can be manipulated,
refer to the CONVEX Architecture Reference.

All subtests end with a halt command and store a halt code in address register Al. If the code
stored in Al 1s 0x100, then the subtest passed. Any other code in Al indicates that the subtest
failed. The following table lists the Class 2 subtests:

Table cpu4232-3, Class 2 Subtests

INSTRUCTIONS | OBIECT
 TESTED | MODULE |

131 sndr.w Ak, <effa> cpud282.rnn st_181.5 0:01 0:10
136 sndr.l Sk, <effa> cpuf282.ran st_136.5 0:01 0:10
141 revr.w <effe> Ak cpud232.run si_141.s 0:01 0:10
146 revrd <effa>,5k cpuf282.run st_146.s 0:01 0:10
160 matm.w Ak, <effla> cpuf282.rnn st_160.s 0:01 0:10
165 matm.l Sk, <effa> cpud282.rnn st_165.s 0:01 0:10
175 tac <effa> cpud282.rnn st_175.5 0:01 0:10
190 pshr <effa>, Ak cpud232.rnn _190.5 0:01 0:10
195 popr Ak, <effa> cpu4282.run st_195.s 0:01 0:10
200 iner.ow <efla> Ak cpud252.rnn st_200.s 0:01 0:10
205 iner.d <effa>,Sk cpuf282.rnn st_205.s 0:01 0:10
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Class 3 Subtests

Class 3 subtests verify the execution of the new C200 Series scalar instructions in a single CPU
environment. For a detailed explanation of each of the new scalar instructions, refer to the CON-
VEX Architecture Reference.

All subtests end with a halt command and store a halt code in address register Al. If the code

stored in Al 1s 0x100, then the subtest passed. Any other code in Al indicates that the subtest
failed. The following table lists the Class 3 subtests:
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Table cpu4232—4, Class 3 Subtests

211 mov Sk,TTR cpuf282.rnn st_211.s 0:01 0:10
212 mov TTR,Sk cpuf282.rnn gt_212.s 0:01 0:10
215 mov CPUID, Sk cpuf282.rnn st_215.s 0:01 0:10
225 mov TID,Sk cpufl282.ran st_225.s 0:01 0:10
230 mov Sk, TID cpuf282.rnn st_230.s 0:01 0:10
290 mov Sk, Cir cpufl82.rnn st_280.s 0:01 0:10
295 mov Cir, Sk cpufl82.rnn st_295.s 0:01 0:10
305 ldea <effa>,Sk cpud282.rnn st_305.5 0:01 0:10
310 shf.w Sj,Sk cpud282.rnn st_810.¢ 0:01 0:10
400 cvtd.w S5, Sk (NATIVE) | cpuf282.rnn st_400.s 0:01 0:10
401 cvtw.d Sj, Sk (NATIVE) | cpui282.rnn sl_401.8 0:01 0:10
410 cotd.w S5, 5k (IEEE) cpuf282.rnn si_{10.s 0:01 0:10
411 evtw.d Sy, Sk (IEEE) cpuf282.ran st_{11.s 0:01 0:10
420 frint.s 85,5k (NATIVE} | cpuf232.ran st_420.s 0:01 0:10
425 frint.d 83,5k (NATIVE} | cpuf28%.rnn st_425.s 0:01 0:10
500 sqrt.s Sk (NATIVE) cpuf282.ran st_500.2 0:01 0:10
510 atan.s Sk (NATIVE) cpuf282.ran s1_510.5 0:01 0:10
520 exp.s Sk (NATIVE) cpuf282.rnn et_520.5 0:01 0:10
530 In.s Sk (NATIVE) cpud282.rnn st_580.s 0:01 0:10
540 sin.s Sk (NATIVE) cpud2382.run st_540.s 0:01 0:10
550 cos.s Sk (NATIVE) cpud282.run st_550.s 0:01 0:10
600 sqrt.d Sk (NATIVE]) cpudl82.ran st_600.s 0:01 0:10
610 atan.d Sk (NATIVE]) cpuil82.rnn st_610.s 0:01 0:10
620 exp.d Sk (NATIVE) cpud282.rnn st_620.5 0:01 0:10
630 In.d Sk (NATIVE} cpuf282.rnn st_630.5 0:01 0:10
640 sin.d Sk (NATIVE) cpuf232.rnn st_640.s 0:01 0:10
650 cos.d Sk (NATIVE]) cpuf282.rnn st_650.5 0:01 0:10
1420 [rint.s §5.Sk (IEEL) cptf282.rnn st_1420.s 0:01 0:10
1425 frint.d Sj,Sk (IEEE) cpud282.rnn st_1425.5 0:01 0:10
1500 sqrt.s Sk (IEEE) cpud232.run st_1500.s 0:01 0:10
1510 atan.s Sk (IEEE) cpud282.rmn | st_1510.5 0:01 0:10
1520 erp.s Sk (IEEE) cpud282.rnn st_1520.5 0:01 0:10
1530 In.s Sk (IEEE) cpufl32.rnn st_1580.¢ 0:01 0:10
1540 sin.s Sk (IEEE) cpuf282.rnn st_1540.s 0:01 0:10
1550 cos.s Sk (IEEE) cpud232.rnn st_1550.5 0:01 0:10
1600 sgrt.d Sk (IEEE) cpui282.rnn st_1600.s 0:01 0:10
1610 atan.d Sk (IEEE} cpuf282.ran | st_1610.s 0:01 0:10
1620 exp.d Sk (IEEE) cpud232.rnn st_1620.s 0:01 0:10
1630 In.d Sk (IEEE) cpud232.rnn et _1680.s 0:01 0:10
1640 sin.d Sk (IELE) cpud282.rnn si_1640.s 0:01 0:10
1650 cos.d Sk (IEEE) cpuf282.rnn st_1650.5 0:01 0:10
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Class 4 Subtests

Class 4 subtests verify'the operation of the C200 Series process control instructions execution in a
single CPU environment. For a detailed description of what the process control instructions are,
and how they are required to function, refer to the CONVEX Architecture Reference.

All subtests end with a halt command and store a halt code in address register Al. If the code

stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the subtest
failed. The following table lists the Class 4 subtests:

Table cpu4232-5, Class 4 Subtests

pfork <effa>, Ak cpuf282.rnn st_205.s

253 spawn <effa> Ak cpuf282.rnn sl_258.5 0:01 0:10
255 cfork cpud282.rnn st_255.¢ 0:01 0:10
260 wfork cpud282.rnn sl_260.s 0:01 0:10
263 join cpud282.rnn st_268.5 0:01 0:10
265 idle Sk cpud232.rnn st_265.s 0:01 0:10
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‘ Class 5 Subtests

Class 5 subtests verify the operation of miscellaneous instructions in a single CPU environment.
Specifically, process trapping instructions, loading and storing of the communication registers,
and the CPU execution timer synchronization instructions are verified to function correctly in a
single CPU environment.

All subtests end with a halt command and store a halt code in address register Al. If the code
stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the subtest
failed. The following table lists the Class 5 subtests:

| OBJECT

220 trap #rim,#b cpud232.run st_220.s 0:01 0:10
235 pbkpt cpufl82.rnn st_235.s 0:01 0:10
240 clrsl cpud282.rnn st_240.3 0:01 0:10
245 clrsg cpud282.rnn st_245.s 0:01 0:10
270 ldemr <effa>,Ak cpugd£82.run st_270.s 0:01 0:45
275 stemr <effa>,Ak cpudL82.rnn st_275.s 0:01 0:80
300 emr modify bit test cpuil282.rnn st_800.s 0:01 0:20
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Test Error Messages

For a common list of error messages that could result from running this test, refer to the appen-
dix on CPU Error Messages.

SPU UNIX Error Messages

For a common list of possible error messages resulting from SPU UNIX, refer to the appendix on
SPU UNIX Error Messages.
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Multiprocessor Diagnostics

Overview

The cpuf283 test verifies the operation of the CPU complex in a multi-headed environment.
Included are tests for concurrent access and use of communication registers, memory, thread
creation and termination instructions, interrupts, CPU execution timers, privileged instructions,
and exceptions. Correct execution for processors executing in both the same and in different
Communication Index Registers (CIRs) is also verified.

Figure cpu4233—-1, Functional Areas Tested by cpu4233

MEMORY | EBUS |

PROCESSOR | | DIAGNOSTIC |
A,B,.C OR D SYSTEM INTERFACE| |  SYSTEM |
VECTOR : 575P4] |
PROCESSOR - o |
| |

- |

| |
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INPUT/OUTPUT

SYSTEM
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ecute the diagnostic

7

TESTED BY DIAGNOSTIC - Specifically excercise
by the diagnosticy /
.
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Prerequisites and Required Equipment

In order to run the cpud232 test, the Vector Processor Control (VPC) and the Vector Processor
Data (VPD) must either be present in the machine or their slots must be terminated with
terminators. Also, the boards listed in the following table must be operational. The table shows
the tests used to verify the required boards. No additional equipment is required to run this test.

Table cpu4233-1, Required Functional Boards

Service Processor {(SP2 or SP4) spul000, spu4000

PBUS Interface Adapter (PIA or PI2) pia4000 or pi2_4000
Memory System mem4 000
Instruction Processor Unit (IPP) cpu4 030
Address Scalar Processor (ASP) cpud 030
Scalar Function Unit (SFU or EFU) cpuf030
Data Cache Unit {(DCU or EDQ) cpu4 030
Vector Processor Control (VPC) epud041
Vector Processor Data (VPD) cpug041
CPU Utility Board(s) (CPX or CUE/CUO) cpx4000

The memory system consists of a minimum of one pair
of memory boards (one even and one odd).

Test Invocation
To invoke the cpuf233 test, use the procedure shown in the following figure. All responses in

boldface are entered by the user. The prompts and responses appear sequentially on the screen,
one line at a time. All prompts and responses are shown in one figure for convenience.
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CAUTION

The invocation sequence shown in the following figure is
the typical invocation sequence. However, the nitall
utility must be executed in some cases. If the system has
just been powered up, if memj000 was executed with
failures, or if spuf000 was executed, then initall must be
executed prior to any test execution. Failure to execute
initell in these circumstances could result in invalid test
results.

Running the wndtall utility requires two to three minutes
to execute depending on if the control stores have been
previously loaded. However, it is suggested that initall
be executed in the event that the state of the system is
unknown.

- /

Figure cpu4233-2, Test Invocation Sequence

4 (spu)> cd /mnt/test

(spu)> sysreset

(spu)> dshell

CONVEX DIAGNOSTIC SHELL

‘test cpu4233 [-c [class numeral(s)]] [-s [subtest numeral(s)]] [+> filename]
\-

After entering dshell, specific dshell parameters may be
changed. Refer to the “Dshell and Iscan Overview”
chapter of this manual for more information.

Entering only test cpu4233 executes all cpuf233 subtests sequentially. Execute a specific
class(es) of subtest(s) or one or more individual subtests by using the -c¢ or -s options, respec-
tively. Detailed information for using these options can be found in the “Dshell and Iscan Over-
view”” chapter of this manual. The [+ > filename| option allows the test results to be appended
to filename.
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Test Parameter Menu

Once the test is invoked, a test parameter menu is presented allowing selection of default
switches. If the test is run with all defaults invoked (answer y to the first prompt), no other
prompts are provided. If the user answers n to the first prompt (run test without default
switches), then a series of prompts are presented. The following figure shows all prompts, their
possible answers (in brackets | |), and their default answers (in parentheses ( )). The prompts
and responses in the following figure appear sequentially on the screen, one line at a time. All the
prompts and responses are shown in one figure for convenience.

Figure cpu4233-3, Test Parameter Menu

4 Test ‘cpu4233.t° Thu Nov 19 00:00:00 195?
ENTER TEST PARAMETERS
[1] Encloses allowed input ranges or values
(@) Encloses the default value
- Returns to the previous prompt
‘nn Returns to the prompt # nn
: Returns to the first unsatisfied prompt
:? Reviews previous entries
1: Run default switches? [y,nl (y) ->
2: Cpus to vest: [ABCD] (ABCD) ->
3: Forced Faulting Enabled? [y,n] (n) ->
4: Fault on Instruction Fetches? [y,n] (m) ->
5: Sequential Execution? [y,n] (n) ->
6: Timeout Scale Factor Enabled? [1-100] (1) ->
7: Dcache Enabled? [y,n] (y) ->
8: Segment of Execution? [0-7] ©) ->
9: Loop Enabled? (y,n] (n) ->
10: Hard Errors Enabled? [y,n] y) ->
11: Load CPU Code? [y.n] y) ->

s ™

In the second prompt in the previous figure, ABCD
represents all available CPUs. Only the available CPUs
within the machine under test will be displayed as possi-
ble choices. The. fourth prompt in the previous list is
Konly supplied when the fifth prompt is answered with y.
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Prompt Explanations

A description of the meaning of each prompt follows:

Run default switches? [y/n] y) -»

If a response of y or <CR> is given, no additional test parameter prompts are displayed and
testing begins. However, if a negative response is supplied, additional test parameter prompts are
displayed allowing modification of the default selections.

The following prompts are only displayed and answered if the first prompt is answered with n:

Cpus to test: [ABCD] (ABCD) ->

This prompt allows selection of the CPUs to be used in the test. The possible selection,
represented by ABCD, will consist of all available CPUs. The default, ABCD, will consist of all
available CPUs. The first CPU in the list will be the master CPU for this test.

Forced Faulting Enabled? [y.n] (n) ->
If answered with y, normal force faulting occurs only on data references. The system will force a
non-resident data exception to occur on every data reference. For a more detailed explanation of
forced faulting, refer to the glossary appendix of this manual.

Fault on Instruction Fetches? [y.n] (n) —>

In answered with y, force faulting occurs on instruction fetches in addition to data references.
This prompt 1s only supplied to the user if the previous prompt is answered with y.

Sequential Execution? [y.n] (n) -
If set by entering y, the sequential bit in the PSW will be set to forced sequential execution mode.

Timeout Scale Factor [1-100] (1) ->

This prompt allows adjustment of the timeout factor. The normal timeout factor is multiplied
by the number selected to increase the timeout factor. For example, if 5 is entered, the normal
timeout factor is multiplied by 5 and it will take the test five times as long to timeout.

Dcache Enabled? (y.n) (y) ->

The Dcache is normally enabled; however, if it is suspected broken, it can be disabled by entering
n at this prompt.

Segment of Execution? [0-7] o)y —>

This prompt is only displayed if forced faulting is not enabled. The segment of execution is con-
tained in bits<<31..29> of the Program Counter (PC). If O is entered, then bits<31..29> of the
PC are 000 and the test is run in ring zero. If 1 is entered, then bits<<31..29> of the PC are
001 and the test is run in ring one. If 2 is entered, then bits<(31..29> of the PC are 010 and
the test is run in ring two. If 3 is entered, then bits<(31..29> of the PC are 011 and the test is
run in ring three. If 4, 5, 8, or 7 is entered, then bits<C31..29> of the PC are 100, 101, 110,

Third Edition H.cpu4233-5



Multiprocessor Diagnostics CONVEX Processor Diagnostics Manual

and 111 respectively and the test is run in ring four. Refer to the CONVEX Architecture Refer-
ence for more information concerning the meaning of rings in the machine architecture.

Loop Enabled? [y.n] (n) —>

If y is entered, hard looping on a specific subtest is enabled. When looping is enabled, the halt
instruction of the specified subtest is changed to a branch back to the beginning of the subtest.
This puts the subtest into an infinite loop which the user must break out of by typing Ctrl- C.

Hard Errors Enabled? [y,n] (y) ->

If this option is enabled and a hard error occurs, the clocks will be stopped and the test will fail.
If this option is disabled, parity errors and other sources of hard errors will go undetected. 1t is
recommended that hard errors normally be enabled.

Load CPU Code? [y.n] (y) ->

If the CPU code for this test is already in memory, the user can enter n for this prompt and the
code will not be reloaded (thus saving time).

When all prompts have been answered, a test parameter summary echos the prompts that have
been answered. The following figure displays a sample test parameter summary. The actual
summary varies depending on the answers to the prompts.

Figure cpu4233—4, Sample Test Parameter Summary

a TEST PARAMETER SUMMARY )
Run default switches? n
Cpus to test: ab
Parallel Test Execution? y
Forced Faulting Enabled? y
Sequential Execution? n
Timeout Scale Factor Enabled? 1
Dcache Enabled? y
Segment of Execution? 0
Loop Enabled? n
Hard Errors Enabled? y
Load CPU Code? y
. /

Hardware Initialization Sequence

After the last prompt is entered, and before test code execution, the following events occur:
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The first two events are accomplished at the initial start
of the test. The remaining events are accomplished
when each subtest is initialized.

e FEach module’s page table entries are set up in main memory. Page table entries begin
at the last available address in main memory and work toward low memory.

e Fach module is loaded into main memory following the logical to physical mapping
described by the page tables. The exact logical to physical mapping that the modules
are loaded into depends upon which segment of execution is selected by the user.

e The system is initialized (the memory system, CPX or CUE/CUO, PIA or PI2, and the
CPU boards are reset).

e [‘or each CPU, parity is initialized in the scalar processor by sending the scalar proces-
sor into a microcode routine and issuing clocks.

e FEach CPU’s scratch RAM is loaded with various values to control the execution of the
test.

o For the master CPU, the initial Program Counter (PC) is loaded into register TO and
the initial Program Status Word (PSW) is loaded into register T2.

o For the master CPU, control store is initialized to the cold-start location. Other heads
are placed in the idle loop.

o Clocks are turned on to all processors selected.

Memory Allocation

Immediately before test code execution, a current memory allocation screen is displayed. The fol-
lowing figure is an example of the current memory allocation screen. The physical and logical
addresses shown, as well as the filenames, are only representative; the actual addresses will vary
depending on installed memory & file sizes.

The following list explains what each column the current memory allocation screen depicts:

¢ First Column — File Number - useful in conjunction with the mm(1d) utility.

e Second Column — Physical memory addresses where the specified file is loaded
e Third Column — Process identification

e Fourth Column — File name (actual path is ./filename or /mnt/test/CPU/ filename).
The entries ptel, pte2, and ptet are not actual files but are instead indications of
the page tables.

¢ Fifth Column —— Logical starting address of the specified file
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Figure cpu4233-5, Current Memory Allocation Screen

4 h
Current Memory Allocation
File No. Physical Address Pid File Name Logical QOffset
1 00000000-00075{ff 0 pOro_4233 00000000
2 00076000-000e6fff 0 cpu4233.rnn 00027000
3 000e7000-008e6fff 0 support_4233 20000000
-==-= 03ff4000-03ff5fff 0 pte2 NA
---- 03ff6000-03ffdfff 0 ptet NA
-=-- 03ffe000-03ffefff 0 pte2 NA
=~-- O03fffcO0-03ffffff 0 ptetl NA
N J

The previous figure is an example only. Sizes, offsets,
and filenames may vary from release to release and on a
specified segment of execution.

Class Descriptions

There are fourteen different classes of subtests for ¢pu4233 which are listed in the following table.
A description of each class of subtests is also given.

Communication register single headed tests

Communication register multi-headed tests {(sync’d stepped, same cmr)
Communication register multi-headed tests (sync’d, same cmr)
Communication register multi-headed tests (sync’d, different same cmr)
Memory instruction singled headed tests
Memory instruction multi-headed tests (sync’d stepped, same cmr)
Memory instruction multi-headed tests (s

Memory instruction multi-headed tests (s

Multi-headed parallel instruction tests

Communication register loading and storing tests

Multi_headed trap and pbkpt instruction tests

Multi-headed remote invalidates (testing same blocks)
Multi-headed remote invalidates (testing different memory blocks)

Multi-headed timer, interrupt. and exception processing test

Table cpu4233—-2, Class Descriptions

ne’d, same cmr)

Y
ync’d, different same cmr)

II.cpu4233-8
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Subtests

The following tables list each cpu4233 subtest in its order of execution. The tables list each sub-
test, its class, a description of the subtest, the subtest source code with comments (source file), the
minimum time required to run the subtest (nominal time), and the timeout limit {(maximum
time). The object module for all cpuj233 subtests is cpud233.rnn.

e N

In the following tables, the TEST PERFORMED
column lists either a description of what is tested or the
instruction that is tested. For more information on an
instruction’s meaning, refer to the “Opcodes Sorted by
Name” appendix within this manual or the CONVEX
Architecture Reference.
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Table cpu4233-3,

CONVEX Processor Diagnostics Manual

Subtests

101

102

103

104

113

114

123

124

133

134

141

(34

[

(3]

lck  <Ceffa>  (single
head)

lck < Ceffa> (multiple
heads, sync'd, stepped on
same cmrs)

lck < Ceffa> (multiple
heads, sync’d on same
cmr locations)

ick <Ceffla> (multiple
heads, sync'd on different
cmrs)

ulk  <Ceffa>  (single
head)

ulk  <Ceffla> (mulliple
heads, sync'd, slepped on
same cinrs)

ulk  <Ceffla> (multiple
heads, sync'd on same
cmr locations)

ulk  <Ceffa> (multiple
heads, sync'd on different
emrs)

tst  <Ceffa>  (stngle
head)
tst  <Ceffa> (multiple

heads, sync’d, siepped on
same cmrs)

tst  <Cefla> (mulliple
heads, sync'd on same
cmr locations)

ist  <Ceffa> (mulliple
heads, sync'd on different
cmrs)

get.w < Ceffa>, Ak (single
head)

get.w <Ceffa>, Ak (mul-
tiple heads, sync'd,
stepped on same cmrs)
get.w <Ceffa>, Ak (mul-
tiple heads, sync'd on
same cmr locations)
get.w <Ceffe>, Ak (mul-
tiple heads, sync'd on
different cmrs)

get.l <Ceffa>,Sk (single
head)

st_101.s

si_102.s

et_108.s

st_104.s

st_111.s

st_112.s

st_118.s

st_114.s

st_121.s

si_122.s

st _128.s

st_I24.s

st_181.¢

st_182.s

st_183.s

st_184.s

0:01

0:02

0:02

0:01

0:02

0:02

0:01

0:01

0:02

0:02

0:01

0:01

0:01

0:02

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10
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Table cpu4233-3, Subtests (continued)

Multiprocessor Diagnostics

142

143

153

154

161

162

163

164

174

181

get.l <Ceffa>,Sk (multi-
ple heads, sync'd, stepped
on same cmrs)

get.l < Ceffa>,Sk (multi-

ple heads, sync’'d on same
cmr locations)

get.l << Ceffa>,Sk (mulli-
ple  heads, sync'd on
different cmrs)

pul.w Ak, <Ceffa> (sin-
gle head)

put.w Ak, <Ceffa> (mul-
tiple heads, syne'd,
stepped on same cmrs)

put.w Ak <Ceffa> {mul-
tiple heads, sync'd on
same cmr locations)

put.w Ak . <Ceffa>> (mul-
tiple heads, sync'd on
different cmrs)

put.l Sk,<Ceffa> (single
head}

putd Sk, < Ceffa> (multi-
ple heads, sync'd, stepped
on seme-cmrs)

putl Sk, <Ceffa> (multi-
ple heads, sync’d on same
cmr localions)

put.l Sk. < Ceffa> [mulii-
ple  heads, sync'd on
different cmrs)

revaw < Ceffa>, Ak (sin-
gle head)

rev.w <Ceffa>>, Ak (mul-
tiple heads, syne'd,
stepped on same cmrs)

rev.w < Ceffa>, Ak (mul-
tiple heads, sync'd on
same cmr locations)

revaw < Ceffa>, Ak (mul-
tiple heads, sync'd on
differenl cmrs)

revd <Ceffa>,Sk (single
head)

si_142.s

si_I148.s

st_144.s

st_151.s

st_152.s

st_158.s

st_154.s

st_161.s

st_162.s

st_168.s

sl_164.s

st_171.s

si_172.s

st_178.¢

st_174.8

st_181.s

0:01

0:02

0:01

0:01

0:02

0:02

0:01

0:02

0:02

0:01

0:01

0:02

0:01

0:01

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10
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cpu4233-3, Subtests (continued)
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183

184

191

192

193

194

201

202

203

204

214

13
(%]
[

revd <Ceffa>,Sk (multi-
ple heads, sync’d, stepped
on same cmrs)

revd <Ceffa>,Sk (multi-
ple heads, sync'd on same
cmr localions)

revd <Ceffa>,Sk (multi-
ple heads, sync'd on
different cmrs)

snd.w Ak, <Ceffa> (sin-
gle head)

snd.w Ak, < Ceffa> (mul-
tiple heads, sync'd,
stepped on same cmrs)
snd.w Ak, <Ceffa> (mul-
tiple heads, sync'd on
same cmr locations)

snd.w Ak, <Ceffa> (mul-
tiple heads, sync'd on
different cmrs)

snd.l Sk, < Ceffa> [single
head)

snd.l Sk.<Ceffla> (multi-
ple heads, sync'd, stepped
on same cmrs}

snd.l Sk, < Ceffa> (multi-

ple heads, sync'd on same
emr locations)

snd.l Sk, <Ceffa>> (multi-
ple  heads, sync’'d on
different cmrs)

inc.w <Ceffa>,Ak (sin-
gle head)

inc.w <Ceffa> Ak (mul-
tiple heads, sync'd,
stepped on same cmrs)
inc.w < Ceffa>,Ak (mul-
tiple heads, sync'd on
same cmr locations)
inc.w <Ceffa>, Ak (mul-
tiple heads, sync'd on
different cmrs)

inc.l <Ceffa>,5k (single
head)

st_182

st_188.s

st_198.s

st_194.¢s

st_201.s

st_202.s

st_208.s

5:01

0:01

0:01

0:02

0:01

0:01

0:02

0:02

0:01

0:01

0:02

0:01

0:01

0:02

0:02

0:01

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

II.cpud233-12
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Table cpu4233-3, Subtests (continued)

222 2 tned <Ceffa>,Sk (multi- st_222.s 0:01 0:10
ple heads, sync'd, stepped
on same cmrs)

223 3 inc.d <Ceffa>,Sk (multi- sl_228.s 0:02 0:10
ple heads, sync'd on same
cmr locations)

224 4 inc.d <Ceffa>,Sk (mulli- si_224.s 0:02 0:10
ple heads, sync'd on
different cmrs)

231 1 mat.w Ak, <Ceffa> (sin- sl_281.s 0:01 0:10
gle head)

232 2 mat.w Ak, < Ceffa> (mul- sU_280.5 0:02 0:10
tiple heads, sync'd,
stepped on same cmrs)

233 3 mat.w Ak, <Ceffa> (mul- sL_235.s | 0:02 0:10
tiple heads, sync’d on i
same cmr localions) !

234 4 mal.w Ak, <Ceffa> [mul- sl_284.s 0:01 0:10
tiple heads, sync'd on
different cmrs)

241 1 mat.l Sk, <Ceffa> (single st_241.¢ 0:01 0:10
head) !

242 2 mat.l Sk, <Ceffa> [mul- sf_242.s 0:02 0:10
tiple heads, sync'd,
stepped on same cmrs)

243 3 mat.l Sk, <Ceffa>> (mul- st_248.s 0:02 0:10
tiple heads, sync'd on
same cmr locations)

244 4 mat.d Sk, <Ceffa> (mul- sI_244.5 0:01 0:10
tiple heads, sync'd on
different cmrs)

251 5 sndr.w Ak, <effa> (single _251.5 0:01 0:10
head)

252 6 sndrow Ak, <effa>> [mul- st_252.8 0:02 0:10
tiple heads, sync'd,
stepped on same
resource}

253 7 sndraw Ak, <effa> (mul- sI_258.8 0:02 0:10
tiple heads, sync'd on
same resources)

254 8 sndrow Ak, <effa> (mul- st_254.s 0:01 0:10
tiple heads, sync'd on
different resources)

261 5 sndr.l Sk, <effa> (single st_261.s 0:01 0:10
head)
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262

263

264

271

272

273

281

282

283

284

293

294

301

Table

cpu4233-3, Subtests (continued)

sndr.l Sk, <efla> (mulii-
ple heads, sync’d, stepped
on same resource)

sndr.l Sk, <effla> (multi-

ple heads, sync’d on same
resources)

sndr.l Sk, <effa> (mulli-
ple heads, sync'd on
different resources)

revr.w <effa>, Ak (single
head)
revr.w <effa>, Ak (multi-

ple heads, sync'd, stepped
on same resourcef

revr.w <effa>, Ak (mulli-
ple heads, sync'd on same
resources)

revr.w <effa>, Ak (multi-
ple  heads, sync'd on
different resources}

revrd <effa>,Sk (single
head)

revrd <effa>,Sk (multi-
ple heads, sync'd, stepped
on same resource)

revrd <effa>,Sk (multi-

ple heads, sync'd on same
resources)

reurd <effa>,Sk [multi-
ple  heads, sync’d on
different resources)

matm.w Ak, <efla> (sin-
gle head)

matm.w Ak, <effla>
{multiple heads, sync'd,
stepped on same
resource)

matm.w Ak, <effa>

(multiple heads, sync'd
on same resources)

maim.w Ak, <effa>
(multiple heads, sync'd
on different resources)

matm.l Sk, <effa> (single
head)

CONVEX Processor Diagnostics Manual

st_262.s

st_£68.s

st_264.s

st_271.s

st_272.s

st_284.s

st_291.s

st_292.s

st_298.s

st_294.s

st_801.s

0:02

0:01

0:02

0:02

0:01

0:01

0:02

0:01

0:01

0:02

0:02

0:01

0:02

0:02

0:10
0:10
0:10

0:10

0:10
0:10
0:10

0:10

0:10
0:10
0:10
0:10
0:10
0:10
0:10

0:10
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Table cpu4233-3, Subtests (continued)

302 6 matm.l Sk, <effa> (mul- 81_802.s 0:02 0:10
tiple heads, sync'd,
stepped on same
resource)

303 7 matm.l Sk, <effa> [mul- st_308.s 0:.01 0:10

tiple heads, sync'd on
same resources)

304 8 matm.d Sk, <effa> (mul- 5t_804.s 0:02 0:10
tiple heads, sync'd on
different resources)

311 - 5 pshr Ak, <effa> [single st_811.¢ 0:02 0:10
head)
312 6 pshr Ak, <effa> (mulli- st_812.s 0:02 0:10

ple heads, sync’d, stepped
on same resource)

313 7 pshr Ak, <effa> (multi- st_318.s 0:01 0:10
ple heads, sync'd on same
resources)

314 8 pshr Ak, <effa> (multi- sl_814.s 0:02 0:10

ple heads, sync'd on
different resources)

321 5 popr <effa>,Sk [single st_321.s 0:02 0:10
head)
322 6 popr <effa>,Sk (multiple st_822.s 0:02 0:10

heads, sync’d, stepped on
same resource}

323 7 popr <effa>,Sk (multiple st_828.5 0:01 0:10
heads, sync'd on same
resources)

324 8 popr <effa>,Sk (multiple st_824.s 0:01 0:10
heads, sync'd on different
resources)

331 5 ineraw <effa>,Ak (single st_381.s 0:02 0:10
head)

332 6 iner.w <effa>,Ak (multi- st_882.s 0:01 0:10

ple heads, sync'd, stepped
on same resource)

333 7 incr.w <effa>,Ak (multi- st_383.s 0:01 0:10
ple heads, sync’d on same
resources)

334 8 incr.w <effa>,Ak (multi- 5t_884.s 0:02 0:10

ple heads, sync'd on
different resources)
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Table cpu4233-3, Subtests (continued)

341 5 iner.d <effa>,Sk (single si_841.s 0:02 0:10

head)
342 6 incr.l <effa>,Sk (multi- st _842.s 0:01 0:10

ple heads, sync'd, stepped
on same resource)

343 7 iner.d <effa>,Sk (multi- st_848.s 0:01 0:10
ple heads, sync'd on same
resources)

344 8 inerd <effa>,Sk (multi- st_844.5 0:02 0:10

ple heads, sync'd on
different resources)

351 9 pfork <effa>, Ak (multi- st_851.3 0:01 0:10
ple headed pfork with an
oulstanding fork request)
352 9 pfork <effa>,Ak (multi- s1_852.s 0:01 0:10
ple headed pfork with no
outstanding fork request)
353 ] pfork <effa>,Ak (multi- 5t_358.5 0:02 0:10
ple headed pfork with no
outstanding fork request)
354 9 plork <effa>,Ak (verify st_854.3 0:01 0:10
all  threads can be
uniquely picked up)

361 9 cfork  (multiple headed st_861.s 0:02 0:10
cfork with no outstanding
fork request)

362 9 cfork  (multiple headed st_362.s 0:01 0:10
cfork with an oulstanding
Jork request)

371 9 wfork (multiple headed st_871.s 0:01 0:10
wfork)

372 9 wfork (verify o wfork st_872.s 0:02 0:10
spins if thread register is
unlocked)

381 9 spawn <effa>, Ak (multi- st_881.s 0:01 0:10

ple headed spawn with an
oulstanding fork request)
382 9 spawn <effa>, Ak (multi- st_882.s 0:02 0:10
ple headed spawn with no
outstanding fork request)
383 9 | spawn <effa>,Ak (multi- st_858.s 0:01 0:10
ple headed spawn with no
outstanding fork request)
384 g spawn <effa>,Ak (verify sI_884.s 0:01 0:10
all  threads can be
uniquely picked up)
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Table cpu4233-3, Subtests (continued)

join  (multiple  headed st_391.s
wfork)

392 9 join (verify a join spins if st_892.s 0:01 0:10
thread register i
unlocked)

401 9 idle (multiple headed idle) st_401.s 0:02 0:10

431 5 tas <effa> (single head) st_481.s 0:02 0:10

432 6 las  <effa>  (multiple st_482.5 0:01 0:10
heads, sync'd, stepped on
same memory)

433 7 tas  <effa>  (multiple st_433.s 0:01 0:10
heads, sync’'d on same
memory locations)

434 8 tas  <effa>  {multiple st_484.s 0:02 0:10
heads, sync’d on different
memory)

441 5 tac <effa> (single head) st_441.s 0:01 0:10

442 6 tac  <efla>  (multiple st_442.s 0:01 0:10
heads, sync’d, stepped on
same memory)

443 7 tac  <effa>  (multiple st_448.s 0:02 0:10
heads, sync'd on same
memory locations)

444 8 tac  <effa>  (multiple st_444.s 0:02 0:10
heads, sync'd on different
memory)

451 10 ldemr < effa>, Ak (single st_451.s 0:02 0:10
head)

452 10 ldemr <effa>, Ak (multi- st_458.s 0:02 0:10
ple heads, same cinr set)

453 10 ldemr <effa>. Ak (multi- st_458.s 0:02 0:10
ple heads, different cmr
set)

461 10 stemr Ak, <effa> (single st_{61.s 0:02 0:10
head)

462 10 stemr Ak, <effa> [mulli- st_462.s 0:02 0:10
ple heads, differcnt cmr
set)

471 11 trap #rm#bit [multiple st_471.s 0:01 0:10
heads, single head execu-
tion, same cir)

Third Edition II.cpu4233-17



Multiprocessor Diagnostics

Table cpu4233-3, Subtests (continued)
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476

477

500

501

510

513

521

11

11

11

trap #rm,#bil (multiple
heads, single head ezecu-
tion, diff cir)

pbkpt  (multiple heads,
single head ezecution,
same cir)

pbkpt  (mulliple heads,
single head ezeculion, diff
cir)

remote invalidate ! (sin-
gle head writing bytes,
other heads spin on cmr)

remote invalidate ! (sin-
gle head writing half
words, other heads spin
on cmr)

remote invalidate 1 (sin-
gle head writing words,
other heads spin on cmr)

remote invalidate I (sin-
gle  head writing long
words, other heads spin
on cmr)

remote invalidate 2 (sin-
gle head writing bytes,
other heads spin  on
memory)

remote invalidate 2 [sin-
gle head wriling half
words, other heads spin
on memory)

remole invalidate 2 (sin-
gle head writing words,
other heads spin on
memory

remote invalidate 2 (sin-
gle head writing long
words, other heads spin
on memory

remote invalidate 8 (sin-
gle head wriling bytes,
other heads delayed read-
ing

remote invalidale 8 (sin-
gle hesd writing half
words, olher heads
delayed reading

st_472.s

st_476.5

st_477.s

st_500.s

st_501.s

st_502.s

51_508.s

st_510.¢

st_511.¢

st_512.s

sl_518.¢

st_520.8

st_521.¢

0:01

0:02

0:01

0:03

0:03

0:02

0:02

0:03

0:02

0:02

0:02

0:02

0:02

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10
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Table cpu4233-3, Subtests (continued)

Multiprocessor Diagnostics

522

523

530

531

533

541

543

550

551

552

13

13

13

13

13

13

remote invalidate 3 (sin-
gle head wriling words,
other heads delayed read-
ing

remole invalidate 8 (sin-
gle head wriling long
words, other heads
delayed reading

remote tnvalidate 4 (mul-
tiple heads writing unique
bytes in 4k block

remole invalidate 4 (mul-
tiple heads writing unique
half words in 4k block

remole invalidale 4 (mul-
tiple heads writing unique
words in 4k block

remote invalidate 4 (mul-
tiple heads writing unigque
long words in 4k block

remote invalidate | (sin-
gle head writing byles,
other heads spin on cmr

remole invalidale | (sin-
gle  head writing half
words, other heads spin
on cmr

remole invalidate ! (sin-
gle head writing words,
other heads spin on cmr

remote invalidate I (sin-
gle head writing long
words. olher heads spin
on emr

remote invalidate | (sin-
gle head writing bytes,
other heads spin on cmnr

remole invalidate [ (sin-
gle head writing half
words, other heads spin
on emr

remole invalidate 1 (sin-
gle head writing words,
other heads spin on emr

st_522.s

st_581.¢

st_582.5

st_538.s

st_542.8

st_548.¢

st_550.s

0:03

0:01

0:02

0:01

0:03

0:02

0:02

0:02

0:03

0:03

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10

0:10
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Table cpu4233-3, Subtests (continued)

CONVEX Processor Diagnostics Manual

553

560

561

13

13

13

13

13

13

13

14

14

14
14
14
14
14

14

remote invalidate 1 (sin-
gle head writing long
words, other heads spin
on cmr

remole invalidate 1 (sin-
gle head writing bytes,
olher heads spin on cmr

remole invalidate | (sin-
gle head writing half
words, other heads spin
on cmr

remote invalidate 1 (sin-
gle head wriling words,
other heads spin on cmr

remote invalidate I (sin-
gle head writing long
words, olher heads spin
on cmr

remote invalidales with
ple missing

remote invalidates with
Read fault

interrupt test. mulliple
heads

deadlock test, mulliple
heads

palu test, multiple heads

pate test, mulliple heads

clrsl test, multiple heads

ctrsg test, multiple heads

timer ring cross lest,
multiple heads

CPU ezecution timer lest,
mulliple heads

§¢_558.5

st_560.s

st_561.s

st_562.s

st_563.s

st_570.s

sb_571.s

8t_1000.s

si_1010.s

sl_1020.5
st_1025.5
st_1080.s
sl_1085.5
st_1040.s

st_1045.¢

0:02

0:02

0:02

0:01

0:01

0:02

0:01

0:02

0:02

0:02

0:0+4

0:02

0:02

0:02

0:10

0:10

0:10

0:10

0:10

0:20

0:20

0:10

0:10

0:10
0:10
0:10
0:10
0:10

0:10

Test Error Messages

For a common list of error messages that could result from running this test, refer to the appen-

dix on CPU Error Messages.
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SPU UNIX Error Messages

For a common list of possible error messages resulting from SPU UNIX, refer to the appendix on
SPU UNIX Error Messages.
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cpu4241

Enhanced Vector Instruction Tests

Overview

The epu4241 test is a group of vector instruction tests used to verify the operation of C200 Series
vector and vector-under-mask instructions along with their interfaces to other C200 Series
subsystems. The verification is performed by exercising each vector/vector and scalar/vector

instruction while varying

all of the parameters on which the instructions depend. The following

figure shows an overall view of what part of the system is being tested and which Field
Replaceable Units (FRUs) are required for the test to run:

Figure cpu4241-1, Functional Areas Tested by cpu4241

PROCESSOR
A,B,C OR D
VECTOR
PROCESSOR

| ADDRESS/
| SCALAR UNIT

e e e e — s  — ————— — — o —— o — e e

et i e ks s e

t

I,

MEMORY
SYSTEM

TESTED BY DIAGNOSTIC - Specmcally excerci sed
by the diagnosticy
//

DIAGNOSTIC
SYSTEM

}
EBUS |
INTERFACE |

i
|
|
|
|
!
I
|
¥
|
|

[INPUT/OUTPUT |
SYSTEM

Nat specifically tested, but some
portion is exercised in order to:
execute the diagnosti

10/14/88
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Prerequisites and Required Equipment
‘The Vector Processor Control (VPC) and Vector Processor Data (VPD) boards must be present,

and are tested, when running the cpuj241 test. The boards listed in the following table must be
operational to verify the required boards. No additional equipment is required to run this test.

Table cpu4241-1, Required Functional Boards

Service Processor (SP2 or SP4) spul000, spu400

PBUS Interface Adapter (PIA or PI2) p1a4000
CPU Utility Board(s) (CPX or CUE/CUOQ) cpz4000
Memory System mem4000
Instruction Processor Unit (IPP) cpuf 030
Address Scalar Processor (ASP) cpud 080
Scalar Function Unit (SFU or EFU) cpu4030
Data Cache Unit (DCU or EDC) cpud030

The memory system consists of a minimum of one pair
of memory boards (one even and one odd).

Test Invocation

To invoke the cpuf24l test, use the procedure shown in the following figsure. All responses in
boldface are entered by the user. The prompts and responses appear sequentially on the screen,
one line at a time. All prompts and responses are shown in one figure for convenience.

4 \
CAUTION

The invocation sequence shown in the following figure is
the typical invocation sequence. However, the initall
utility must be executed in some cases. If the system has
just been powered up, if mem4000 was executed with
fatlures, or if spu4000 was executed, then #nitall must be
executed prior to any test execution. Failure to execute
tnetall in these circumstances could result in invalid test
results.

Running the inetall utility requires two to three minutes
to execute depending on if the control stores have been
previously loaded. However, it is suggested that initall
be executed in the event that the state of the system is
unknown.

II.cpu4241-2 Third Edition
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Figure cpu4241-2, Test Invocation Sequence

(spu)> cd /mnt/test )
(spu)> sysreset
(spu)> dshell

CONVEX DIAGNOSTIC SHELL

‘test cpu4241 [-¢ [class numeral(s)]] [-s [subtest numeral(s)]] [+> filename]
N J

After entering dshell, specific dshell parameters may be
changed. Refer to the “Dshell and Iscan Overview”
chapter of this manual for more information.

Entering only test cpu4241 executes all cpuj24l subtests sequentially. To execute a specific
class(es) of subtest(s) or one or more individual subtests, enter the -c or -s options, respectively.
Detailed information for using these options can be found in the “Dshell and Iscan Overview”
chapter of this manual. The [+ > filename] option allows the test results to be appended to
filename.

Test Parameter Menu

Once the test is invoked, a test parameter menu is presented allowing selection of default
switches. If the test is run with all defaults invoked (answer y to the first prompt), no other
prompts are provided. If the user answers n to the first prompt (run test without default
switches), then a series of prompts are presented. The following figure shows all prompts, their
possible answers (in brackets [ |), and their default answers (in parenthesis { )). The prompts
and responses in the following figure appear sequentially on the screen, one line at a time. All the
prompts and responses are shown in one figure for convenience.
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Figure cpu4241-3, cpu4241 Test Parameter Menu

4 Test ’'cpud241.tv’ Thu Nov 19 00:00:00 1965 \
ENTER TEST PARAMETERS
[] Encloses allowed input ranges or values
) Encloses the default value
- Returns to the previous prompt
‘nn Returns to the prompt # nn
: Returns to the first unsatisfied prompt
| ? Reviews previous entries
1: Run default switches? [y.n] y) ->
2: Cpus to test: [ABCD] (ABCD) ->
3: Parallel Test Execution? (y.n] (y) ->
4: Forced Faulting Enabled? [y.n] (n) -
5: Fault on Instruction Fetches? (y.n] (n) —>
6: Sequential Execution? [y.n] (n) ->
7: Timeout Scale Factor Enabled? [1-100] (1) ->
8: Dcache Enabled? [y.n] (y) ->
9: Segment of Execution? [0-7] (o) —>
10: Chained Execution Mode? ([y.n] (n) ->
11: Loop Enabled? ([y.n] (n) ->
12: Hard Errors Enabled? [y.n] (y) ->
13: Number of vl values to test(0..v1)? [0-128] (128) —->
14: Load CPU Code? [y.n] (y) -
\. J
- D

In the second prompt in the previous figure, ABCD
represents all available CPUs. Only the available CPUs
within the machine under test will be displayed as possi-
ble choices. The fifth prompt in the previous list is only
Ksupplied when the fourth prompt is answered with y.

J
Prompt Explanations
A description of the meaning of each prompt follows:
Run default switches? [y/n] (y) ->

If a response of y or <CR>> is given, no additional test parameter prompts are displayed and
testing begins. However, if a negative response is supplied, additional test parameter prompts are
displayed allowing modification of the default selections.  Only enter the n response to restart a
previous testing session at a specified point or to change any of the default parameters.

The following prompts are only displayed and answered if the first prompt is answered with n:
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Cpus to test: [ABCD] (ABCD) ->

This prompt allows selection of the CPUs to be used in the test. The possible selection,
represented by ABCD, will consist of all available CPUs. The default, ABCD, will consist of all
available CPUs.

Parallel Test Execution? [y,n] y) >
If the system has more than one CPU available for testing, then this prompt is issued the user. If
answered with y, then each CPU selected for testing will execute the tests concurrently; other-
wise, each subtest is executed on the selected CPU’s in the order of that the CPU’s were selected.

Forced Faulting Enabled? [y,n] (n) ->
If answered with y, normal force faulting occurs only on data references. The system will force a
non-resident data exception to occur on every data reference. For a more detailed explanation of
forced faulting, refer to the glossary appendix of this manual.

Fault on Instruction Fetches? [y.n] (n) —>

In answered with y, force faulting occurs on instruction fetches in addition to data references.
This prompt is only supplied to the user if the previous prompt 1s answered with y.

Sequential Execution? [y,n] (n) ->
If set by entering y, the sequential bit in the PSW will be set to forced sequential execution mode.

Timeout Scale Factor [1-100] (1) —>

This prompt allows adjustment of the timeout factor. The normal timeout factor is multiplied
by the number selected to increase the timeout factor. For example, if 5 is entered, the normal
timeout factor is multiplied by 5 and it will take the test five times as long to timeout.

Dcache Enabled? [y.n] (y) —>

The Dcache is normally enabled; however, if it is suspected broken, it can be disabled by entering
n at this prompt.

Segment of Execution? [0-7] 0y ->

This prompt is only displayed if forced faulting is not enabled. The segment of execution is con-
tained in bits<<31..29> of the Program Counter (PC). If 0 is entered, then bits<<31..29> of the
PC are 000 and the test is run in ring zero. If 1 is entered, then bits<C31..29> of the PC are
001 and the test is run in ring one. II' 2 is entered, then bits<(31..29>> of the PC are 010 and
the test is run in ring two. II 3 is entered, then bits<31..29> of the PC are 011 and the test is
run in ring three. If 4, 5, 8, or 7 is entered, then bits<(31..29> of the PC are 100, 101, 110,
and 111 respectively and the test is run in ring four. Refer to the CONVENX Architecture Refer-
ence for more information concerning the meaning of rings in the machine architecture.

Chained Execution Mode? [y.n] (n) —>

With this option enabled, the test is executed in chained mode which causes the CPU to perform
subtest sequencing. The Service Processor is unaware of the action of the CPU unless a subtest
fails or unless all of the subtests pass. If this option is enabled, test execution time will be greatly

Third Edition I1.cpu4241-5



Enhanced Vector Instruction Tests CONVEX Processor Diagnostics Manual

reduced. However, the only information printed to the console upon completion or failure
(regardless of the cause) is the message, “Subtest 1 passed,” or “Subtest 1 failed.” Also, this
option can not be enabled if the -¢ or the -s options were used in the invocation procedure. This
option does not disable any subtests from begin executed.

Loop Enabled? [y.n] (n) —>

If v is entered, hard looping on a specific subtest is enabled. When looping is enabled, the halt
instruction of the specified subtest is changed to a branch back to the beginning of the subtest.
This puts the subtest into an infinite loop which the user must break out of by typing Ctrl- C.

Hard Errors Enabled? [y.n] (y) >

If this option is enabled and a hard error occurs, the clocks will be stopped and the test will fail.
If this option is disabled, parity errors and other sources of hard errors will go undetected. It is
recommended that hard errors normally be enabled.

Number of vl values to test (O..v1)? [0-128] (128) ->

Each vector instruction which is dependent on the Vector Length (v/), has two separate subtests.
The first subtest executes with a hard coded vl of 128. The second subtest uses this user supplied
value as the initial o/ value. The subtest is then executed and the w/ decremented. This is
repeated until the v/ under test becomes less than zero.

Load CPU Code? [y.n] ' (y) ->

If the CPU code for this test is already in memory, the user can enter n for this prompt and the
code will not be reloaded {thus saving time).

When all prompts have been answered, a test parameter summary echos the prompts that have
been answered. The following figure displays a sample test parameter summary. The actual
summary varies depending on the answers to the prompts.
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Figure cpu4241-4, Sample Test Parameter Summary

(r TEST PARAMETER SUMMARY h
Run default switches? n
Cpus to test: ab
Parallel Test Execution? y
Forced Faulting Enabled? y
Sequential Execution? n
Timeout Scale Factor Enabled? 1
Dcache Enabled? Yy
Segment of Execution? 0
Chained Execution Mode? n
Loop Enabled? n
Hard Errors Enabled? y
Number of vl values to test (0..v1)? 128
Load CPU Code? y
- /

Hardware Initialization Sequence

After the last prompt is entered by the user (and before test code execution) the following events

AT occur:

The first two events are accomplished at the initial start
of the test. The remaining events are accomplished
when each subtest is initialized.

e For each CPU, each module’s page table entries are set up in main memory. Page table
entries begin at the last available address in main memory and work toward low
memory.

o For each CPU, each module is loaded into main memory following the logical to physi-
cal mapping described by the page tables. The exact logical to physical mapping that
the modules are loaded into depends upon which segment of execution is selected by the
user.

e The system is initialized (the memory system, CPX or CUE/CUO, PIA or PI2, and the
CPU boards are reset).

e For each CPU, parity is initialized in the scalar processor by sending the scalar proces-
sor into a microcode routine and issuing clocks.

e [ach CPU’s scratch RAM is loaded with various values to control the execution of the
test.

e For each CPU, the initial Program Counter (PC) is loaded into register TO and the ini-
- tial Program Status Word (PSW) is loaded into register T2.

e [or each CPU, control store is initialized to the cold-start location.
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e Clocks are turned on to the processor selected. If parallel execution is selected, each
CPU’s clocks are turned on at one time. If sequential execution is selected, each CPU’s

clocks are turned on one at a time.

Memory Allocation

Immediately before test code execution, a eurrent memory allocation screen is displayed. The fol-
lowing figure is an example of the current memory allocation screen. The physical and logical
addresses shown, as well as the filenames, are only representative; the actual addresses will vary
depending on installed memory & file sizes.

The following list explains what each column the current memory allocation screen depicts:

e First Column — File Number - useful in conjunction with the mm(1d) utility.

e Second Column — Physical memory addresses where the specified file is loaded

e Third Column — Process identification

e Fourth Column — File name (actual path is ./filename or /mnt/test/CPU/ filename).
The entries ptel, pte2, and ptet are not actual files but are instead indications of

the page tables.

¢ Fifth Column — Logical starting address of the specified file

Figure cpu4241-5, Memory Allocation Screen

/
Current Memory Allocation
File No. Physical Address Pid File Name Logical Offset
1 00000000-00027fff 0 pOro_4241 00000000
2 00028000-000b1fff 0 cpu4241.rnn 00022000
1 000b2000-00049fff 1 pOro_4241 00000000
2 000da000-00163f1ff 1 cpu424i.rnn 00022000
- 03f£7000-03ff9fff 1 ptet NA
- 03ffa000~-03ffafff 1 pte2 NA
-—-= 03ffb000-03ffdfff 0 ptet NA
-——- 03{feQ00-03ffefff 0 pte2 NA
- 03fffcO0-3fffffff 1 ptet NA
-

Class Descriptions

There are four different classes of subtests for cpu4241. The following sections describe the
different classes and each of their subtests. Each section contains a table listing each subtest in
that class, a description of the subtest, the subtest executable test code (object module) and the
subtest source code with comments {source file), the minimum time required to run the subtest
(nominal time), and the timeout limit (maximum time).

.cpud4241-8
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Reference.

In the following tables,
TESTED column lists each particular instruction that
1s tested. For more information on each instruction’s
meaning, refer to the “Opcodes Sorted by Name’’ appen-
dix within this manual or the CONVEX Architecture

the INSTRUCTIONS

Class 1 Subtests

Class 1 subtests verify the operation of loading, storing, and modifying the vector unit control
functions. Specifically, this class verifies the ability to alter and save the Vector Length (VL)
register, Vector Stride (VS) register, and the Vector Merge (VM) register.

All subtests end with a halt command and store a halt code in address register Al. If the code
stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the subtest
failed. The following table lists the Class 1 subtests:

Table cpu4241-2,

Class 1 Subtests

ven | TEST | OBJECT
T | PERFORMED | MODULE

NOMINAL | TIMEOUT

SOURCE | mME | LIMIT
FILE . . b S

{minfsec) min/sec)
mov.w VL,Sk cpud24l.rnn st_021.s 0:01 0:11
mov.w VS,5k cpud2il.ran st_026.s 0:01 0:11
mov Sk, VM{UL) cpud2fl.ran st_061.s 0:01 0:11
mov VM(UL), Sk cpud24l.ran st_062.s 0:01 0:11
vector valid test. cpuf2if.rnn st_1005.s 0:01 0:11

Third Edition
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Class 2 Subtests

Class 2 subtests verify the operation of the logical and arithmetic pipes. Specifically, this class
verifies vector/vector and scalar/vector comparisons, vector/vector and scalar/vector additions
and subtractions, and vector reductions.

All subtests end with a halt command and store a halt code in address register Al. If the code
stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the subtest
failed. The following table lists the Class 2 subtests:
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le.b.t Sj,Vk

le.b.t S5, Vk

le.b.f S5, Vk

le.b.f 57, Vk

le.h.t S5, Vk

le.h.t S5, Vk

le.h.f S5, Vk

le.h.f Sj, Vk

le.w.t S5, Vk

le.w.t S7, Vk

le.w.f §), Vk

le.w.f S5, Vk

le.l.t S5, Vk

le.l.t S5, Vk

le.l.f 55, Vk

le.l f S5, Vk

le.s.t 57, Vk Native Mode
le.s.t Sj, Vk Native Mode
le.s.t Sj, Vk IEEE Mode
le.s.t S7,Vk IEEE Mode
le.s.f 57, Vk Native Mode
le.s.f S7, Vk Native Mode
le.s.f S5, Vk IEEE Mode
le.s.f S5, Vk IEEE Mode
le.d.t Sj,Vk Native Mode
le.d.t S5, Vk Native Mode
le.d.t 5j,Vk IEEE Mode
le.d.t §5,Vk IEEE Mode
le.d.f S5, Vk Native Mode
le.d.f S7, Vk Native Mode
le.d.f S5, Vk IEEE Mode
le.d.f Sj, Vk IEEE Mode
i.b.t 85, Vk

it.b.t S5, Vi

Itb.f S5, Vk

it.b.f Sj, vk

It.h.t S5, Vk

ih.t S5, Vk

cpudl4l
cpuflql
cpud2il
cpudliql

cpudlil.

cpud2il
cpudlil
cpudlql
cpudlql

cpud?il.
cpud?4l.
cpud241.
cpudlil.
cpudlil.
cpuiil.
cpufl4l.
cpudlil.
cpuf2il.
cpuilgl.
cpudlil.
cpudlil.
cpudlil.
cpugdlil.
cpuflil.
cpudfil.
cpudlql.
cpuflil.
cpudlil.
cpud2ql.
cpufgl.
cpuflil.
cpudql.
cpudfil.
cpuflil.
cpudfil.
cpudlil.
cpudlgl.
cpudlil.

rmn

.rmn

mmn

rnn

rnn

rmmn

.mn

mn

nn

rmn

rnn

mn

mn

mn

mn

ran

mn

rnn

rmn

mn

rmn

mn

rnn

mn

mn

rn

mn

™™mn

mn

mn

rmn

rmn

rnn

rmn

rmn

rmn

mn

mn
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Table cpu4241-3, Class 2 Subtests

st_105_106.s,st_105_ezecute.s
§i_105_106.s,st_105_execule.s
st_105_106.s,st_105_execule.s
st_105_106.s,st_105_ezxecule.s
st_110_111.5,8t_110_ezecute.s
st _110_111.s,s¢_110_ezecute.s
st_110_111.s,8¢_110_ezxecute.s
si_110_111.s,st_110_execute.s
st_115_116.s,8t_115_execule.s
st_115_116.s,st_115_execule.s
st_115_116.s,st_115_execute.s
st_115_116.s,8t_115_ezxecule.s
st_120_121.s,st_120_execute.s
St_120_121.5,8t_120_ezecute.s
st_120_121.5,5t_120_ezxecute.s
st_120_121.s,5t_120_execute.s
st_125_126.s.5t_125_execule.s
st_125_126.s,8t_125_execute.s
st_125_126.s,st_1125_execule.s
s6_125_126.5,8t_1125 execule.s
st_125_126.5,8l_125_execute.s
st_125_126.5,8t_125_execule.s
st_125_120.s,50_1125_execute.s
St_125_126.5,st_1125_execute.s
st_130_131.5,st_130_execule.s
st_130_181.5,8t_130_execute.s
st_180_181.5,5t_1180_execute s
st_1830_181.s,8t_1180_ezxecute.s
si_180_1831.8,st_130_execule. s
st_1830_181.5,st_130_execule.s
st_180_181.5,5t_1180_execule.s
st_180_181.5,5t_1180_ezeculc.s
si_185_1836.s,8t_185_crecute s

“

st_135_136.s,st_185_ezecutr.

<%

st_185_186.s,8t_135_cxecule.

s

St_185_1830.s,8t_135_executr.
st_140_141.5,8t_140_cxecule.s
st_140_141.8,5¢_140_execulr.s

o

w

0:03
0:01
0:03
0:01
0:03
0:01
0:03
0:01
0:11
0:01
0:09
0:01
0:11
0:01
0:09
0:01
0:11
0:01
0:09
0:01
0:11
0:01
0:09
0:01
0:03
0:02
0:03
0:01
0:03

0:13
0:11
0:13
0:11
0:13
0:11
0:13
0:11
0:21
0:11
0:19
0:11
0:21
0:11
0:19
0:11
0:21
0:11
0:19
0:11
0:21
0:11
0:19
0:11
0:13
0:12
0:13
0:11
0:13
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Table cpu4241-3, Class 2 Subtests (continued)

4140 i.h.f Sj.Vk cpudlil.rnn | st_140_141.s,st_140_ezecute.s 0:01 0:11
4141 it.h.f S5.Vk cpudlil.rnn | st_140_141.s,st_140_ezecule.s 0:03 0:13
2145 itw.t S5, Vk cpud24l.ran | st_145_146.5,st_145_ezecute.s 0:01 0:11
2146 ltw.t Sy, Vk cpud2il.rnn | st_145_146.s,5t_145_execule.s 0:03 0:13
4145 ltw.f S),Vk cpud2il.rnn | st_145_1406.5,5t_145_ezecule.s 0:01 0:11
4146 Itw.f S, Vk cpud24l.rnn | sl_145_146.5,5t_145_erecutle.s 0:03 0:13
2150 Lt S, vk cpuflfl.rnn | st_150_151.s,st_150_ezecute.s 0:01 0:11
2151 it Sj, vk cpuilil.rnn 8l_150_151.s,5t_150_ezecute.s 0:03 0:13
4150 i.1f 8, Vk cpud2il.rnn | st_150_151.5,5t_150_ezecute.s 0:01 0:11
4151 .f 8. vk cpudlil.rnn | st_150_151.5,st_150_ezecute.s 0:03 0:13
2155 lt.5.t Sj.Vk Native Mode | cpuf24l.ran | si_155_156.5,st_155_ezecule.s 0:01 0:11
2156 lt.s.t §j. Vk Native Mode | cpug24l.rnn | st_155_156.5,5¢t_155_ezecute.s 0:10 0:20
3155 {t.s.t §j,Vk IEEE Mode cpud24l.ran | st_155_156.¢,5t_1155_ezxecute.s 0:02 0:12
3156 it.s.t S, Vk IEEE Mode cpuflil.rnn | 8l_I55_156.s,8t_1155_ezecute.s 0:09 0:19
4165 lt.s.f 57, Vk Native Mode | cpuf24l.rnn | st_155_156.5,5t_155_ezecule.s 0:01 0:11
4156 lt.s.f ). Vk Native Mode | cpug24l.rnn | si_155_156.5,3t_I55_ezecute.s 0:10 0:20
5155 l.s.f Sj,Vk IEEFE Mode cpu.{?.{.l.mn sl_155_156.5,st_1155_execute.s 0:02 0:12
5156 it.s.f §j,Vk IEEFE Mode cpud24l.rnn | st_155_156.5,8t_1155_ezecule.s 0:09 0:19
2160 {t.d.t §j,Vk Native Mode | cpuf24l.ran | si_160_1611.5,5t_160_ezecule.s 0:01 0:11
2161 it.d.t §j.Vk Native Mode | cpuf24l.rnn | st_160_1611.5,5t_160_ezecule.s 0:10 0:20
3160 lt.d.t §j,Vk IEEE Mode cpudlil.rnn | st_160_161.s,5t_I160_ezecule.s 0:01 0:11
3161 it.d.t S5.Vk IEEE Mode cpud2i{l.ran | st_160_161.s,st_I160_ezecule.s 0:09 0:19
4160 it.d.f §j,Vk Native Mode | cpui24l.ran | st_I60_I61.s,5t_160_ezecute.s 0:01 0:11
4161 le.d.f 8, Vk Native Mode | cpuf24{il.rnn | sli_160_161.5st_160 ezecute.s 0:11 0:21
5160 it.d.f Sj,Vk IEEE Mode cpudfyl.ornn | st_160_161.¢,5t_1160_ezecute.s 0:01 0:11
5161 lt.d.f S7.Vk IEEE Mode cpuf2fl.ron | st_160_161.s,8i_[160_ezecute.s 0:09 0:19
2165 eq.b.t Si,Vk cpud2yl.rnn | st_165_1606.5,5t_165_execute.s 0:01 0:11
2166 eq.b.l Sf,Vk cpuflfl.oran | $i_165_166.s,st_165_ezecute.s 0:03 0:13
4165 eq.b.f S5, Vk cpufl4l.ran | si_I165_166.5,5t_165_ezecule.s 0:01 0:11
4166 eq.b.f Sj,Vk cpud24l.ran | sl_165_166.5,5t_165_execute.s 0:03 0:13
2170 eq.h.t S5, Vk cpuf2fl.rnn | $t_I170_171.5st_170_ezecule.s 0:01 0:11
2171 eq.h.t S, Vk cpuf2i{l.rnn | st_170_171.s,5t_170_execule.s 0:03 0:13
4170 eq.h.f Sy, Vk cpudl4l.ornn | $t_170_171.s,st_170_ezecule.s 0:01 0:11
4171 eq.h.f Sj, Vk cpuf2fl.rnn | st_170_171.s,st_170_ezecule.s 0:03 0:13
2175 eq.w.t S7, Vk cpud2fl.rnn | st_175_170.5,st_175_execute.s 0:02 0:12
2176 eq.w.t S7,Vk cpuflfyl.rnn | st_I175_176.5,5t_175_ezecule.s 0:03 0:13
4175 eq.w.f Si,Vk cpud24l.ran | st_I75_176.5,5t_175_ezecute.s 0:01 0:11
4176 eq.w.f Sj, Vk cpudlil.rnn | _175_176.5.3t_175_execule.s 0:03 0:13
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Table cpu4241-3, Class 2 Subtests (continued)

eq.l.t S5, Vk

eq.l.t S5, Vk

eq.l.f Sj, Vk

eq.l.f 55, Vk

eg.s.t Sj. Vk Native Mode
eg.s.t Sj, Vk Native Mode
eg.s.t 57, Vk IEEE Mode

eg.s.l Sj,Vk IEEE Mode

eg.s.f Sj. Vk Native Mode
eq.s.f 57, Vk Native Mode
eg.s.f Sj, Vk IEEE Mode

eq.s.f Sj, Vk IEEE Mode

eg.d.t Sj. Vk Native Mode
eq.d.t S5, Vk Native Mode
eq.d.t Sj,Vk IEEE Mode

eg.d.t S5, Vk IEEE Mode

eqg.d.f Si, Vk Native Mode
eq.d.f S5, Vk Native Mode
eq.d.f Sj,Vk IEEE Mode

eq.d.f Sj,Vk IEEE Mode

shf V1,8, Vk

shf Vi,5), Vk

shf.t Vi,Si,Vk

shfit Vi Sj vk

shi.f Vi, 5 Vk

shf.f Vi, 51, Vk

tze V5, Vk

tze Vi, Vk

tze.t V4, Vk

tze.t Vi, Vk

tze.f VJ,Vk

tze.f Vi, Vk

tze Vj, Vk

tze V5, Vk

tze.t Vi, Vi

tzet Vi, VE

tze.f Vi, Vk

tze.f Vi, Vk

add.b.t Vi, S5, Vk

cpuflfl.rnn
cpudlil.ron
cpuflil.rnn
cpuflil.rnn
cpugl4l.rnn
cpufl4l.rnn
cpuil4l.rnn
cpuflil.rnn
cpuilfl.rnn
cpug4l.ornn
cpudlil.rnn
cpuflfl.rnn
cpuf24l.rnn
cpud4l.run
cpud24l.rnn
cpud24l.rnn
cpudfil.rnn
cpudlil.rnn
cpuflil.rnn
épu.{;'%l.rnn
cpuflil.rnn
cpufZil.rnn
cpuflql.rnn
cpudlil.run
cpuilfl.rnn
cpuflil.rnn
cpu424l.rnn
cpuflfl.rnn
cpudlil.rnn
cpuil4l.rnn
cpuflil.rnn
cpud2i{l.rnn
cpufl4l.rnn
cpuflil.run
cpuf24l.rnn
cpuflil.rnn
cpuffql.rnn
cpuflil.rnn

cpuflql.rnn

st_180_181.s,st_180_execule.s

st_180_181.5,8t_180_ezecule.s

st_180_181.s,st_180_execule.s

st_180_181.s,st_180_ezecute.s

st_185_186.5,st_185_ezecule.s

st_185_186.s,st_185_execule.s

st_185_186.s,3t_1185_ezecule.s
st_185_186.s,8t_1185_execule.s
SI_I85_186.s,8t_185_execule.s

st_185_1806.s,st_185_ezecute.s
st_185_186.s,st_1185_ezecute.s
st_185_186.s,8t_1185_ezecute.s
st_190_191.s,5t_190 execule.s

st_190_191.s,st_190_ezecule.s
st_190_191.s,st_1190_cezxecule.s
st_190_191.s,st_1190_ezecute.s
si_190_191.5,st_190_ezecule.s

st_190_191.5,5t_190_ezecule.s
st_190_191.s,st_1190_ezecule.s
st_190_191.s,st_1190_ezecule.s
St_196_197.s,st_196_ezecule.s

st_196_197.8,86_196_ezecule.s

st_196_197.5,8t_196_exzecutc.s

st_196_197.5,8t_196_execule.s

st_196_197.8,5t_196_execule.s

el _196_197.s,8t_196_execute.s

st_220_221.s,st_2820_ezecule.s

st_220_22]1.s,5t_220_execute.s

si_220_221.5,3t_220_exzecule.s

si_220_221.3,5t_220_execule.s

st_220_221.s,5t_220_ezecule.s

si_220_221.3,st_220_ezecute.s

st_285_226.s,5t_285_execule.s

si_225_226.5,8t_225_execule.s

st_225_226.s,st_225_execule.s

st_285_226.s,5t_225_execule.s

st_225_226.3,5t_285_execule.s

st_225 226 .¢,8t_225_execule.s

St_250_251.s5,5t_250_erccule.s

0:01
0:48
0:10
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—
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0:10
7:13
0:01
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Table cpu4241-3, Class 2 Subtests (continued)

2251 add.b.t Vi, S5, Vk cpuf24l.rnn | st_250_251.s,8t_250_czecule.s 0:19 0:29
4250 add.b.f Vi,S55, Vk cpud24i.rnn | st_250_251.s,5t_250_execule.s 0:01 0:11
4251 add.b.f Vi, S5, Vk cpudl4l.rnn | st_250_251.s,3t_250_ezecute.s 0:19 0:29
2255 add.h.t V31,55, Vk cpud24l.rnn | st_255_256.s,st_255_ezecute.s 0:01 0:11
2256 add.h.t Vi, S5, Vk cpuflil.rnn | st_255_256.5,8t_255_ezxecule.s 0:19 0:29
4255 add.h.f Vi, 85, Vk cpudlil.rnn | st_255_250.5,51_255_execule.s 0:01 0:11
4256 add.h.f Vi, S5, Vk cpufl4l.rnn | st_255_256.s,8t_255_execule.s 0:19 0:29
2260 add.w.t Vi,55,Vk cpudl4l.rnn | t_260_261.5,5t_260_execuie.s 0:01 0:11
2261 add.w.t Vi,57,Vk cpufl4l.rnn | st_260_261.5,5t_260_ezecule.s 0:19 0:29
4260 add.w.f Vi, 57, Vk cpudil.rnn | st_2060_261.s,8t_260_execule.s 0:01 0:11
4261 add.w.f Vi,§j,Vk cpudl4l.ornn | st_200_261.5,5_260_execule.s 0:19 0:29
2265 add.l.t Vi,S5,Vk cpudlil.rnn | st_265_266.s,81_265_erecule.s 0:01 0:11
2266 add.l.t Vi,55, Vk cpuflil.rnn | 3t_265_206.s,9t_265_ezecule.s 0:19 0:29
4265 add.l.f Vi 55, Vk cpuflil.rnn | sI_265_266.s,3t_265_ezccute.s 0:02 0:12
4266 add.l.f Vi, 55, Vk cpudl4l.rnn | st_205_260.s,8t_265_ezecule.s 0:19 0:29
2270 add.s.t Vi,55,Vk Native Mode | cpud@il.rnn | st_270_271.5,5_270_exccute.s 0:01 0:11
2271 add.s.t Vi,55,Vk Native Mode | cpuf2fl.rnn | st_270_271.s,5i_270_ezecule.s 0:12 0:22
3270 add.s.t Vi,S;,Vk IEEE Mode cpuflil.ran | st_270_271.s,8t_1270_exccule.s 0:02 0:12
3271 add.s.t Vi, 55, Vk IEEE Mode cpufl4lornn | st_270_271.5,3t_1270_ezxecute.s 0:15 0:25
4270 add.s.f Vi,55,Vk Native Mode | cpudfil.rnn | st_270_271.s,st_270_ezecule.s 0:01 0:11
4271 add.s.f Vi,5j,Vk Native Mode | cpud24f.rnn | st_270_271.5,5{_270_execute.s | 0:12 0:22
5270 add.s.f Vi,Sj,Vk IEEE Mode cpudl4l.rmn | st_270_27.5,8t_1270_ezecule.s 0:01 0:11
5271 add.s.f Vi,55, Vk IEEE Mode cpufl4lornn | st_270_27.5,81_t270_czecule.s 0:15 0:25
2275 add.d.t Vi,5j,Vk Native Mode | cpud2fl.rnn | st_275_276.5,8l_275_erccute.s 0:01 0:11
2276 add.d.t Vi 55, Vk Native Mode | cpuf2fl.rmn | st_275_276.s,st_275_ezecute.s 0:09 0:19
3275 edd.d.t Vi,5;,Vk IEEE Mode cpudl4l.ornn | st_275_276.s,st_L275_execule.s 0:02 0:12
3276 add.d.t Vi,8;,Vk IEEE Mode cpuflil.rnn | si_275_276.5,8l_1275_execute.s 0:15 0:25
4275 add.d.f Vi,55,Vk Native Mode | cpud2{l.ran | st_275_276.5,8!_275_ezecute.s 0:01 0:11
4276 add.d.f Vi,Sj,Vk Native Mode | cpui2{l.ran | sl_275_276.8,st_275_ezecule.s 0:09 0:19
5275 add.d.f Vi,Sj,Vk IEEE Mode cpud24l.ornn | st_275_276.3,st_1275_exccule.s 0:01 0:11
5276 add.d.f Vi,Sj,Vk IEEE Mode cpud24l.rnn | st_275_276.5,8t_1275_execute.s 0:15 0:25
2280 sub.b.t Vi, S5, Vk cpud24l.ran | of_280_281.s,8t_280_exccute.s 0:01 0:11
2281 sub.b.t Vi, 5, Vk cpudlfl.ron | st_280_281.s,8t_L80_execute.s 0:19 0:29
4280 sub.b.f Vi, 55, Vk cpudlil.rnn | st_280_281.s,st_250_ezecule.s 0:01 0:11
4281 sub.b.f Vi S;,Vk cpudlil.ornn | 3t_280_281.5,80_280_ezecute.s 0:19 0:29
2285 sub.h.t V1,55, Vk cpudl4l.rnn | sl_285_286.3,81_B285_execute.s 0:01 0:11
2286 sub.h.t Vi,55,Vk cpuilil.run st_285_286.5,8t_285_erecule.s 0:19 0:29
4285 sub.h.f Vi, 55, Vk cpuflil.rnn | st_855_286.s,st_285_erccule.s 0:01 0:11
4286 sub.h.f V3, 8), Vk cpuflil.rnn st_2855_2806.¢,5t_285_execute.s 0:19 0:29
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Table cpu4241-3, Class 2 Subtests (continued)

ED |1

PERFOR
2290 subw.t V1,57, Vk cpufl4l.ran st_290_291.5,8t_290_ezecule.s 0:01 0:11
2291 sub.w.t Vi, S5, Vk cpufl4l.rnn 8t_290_291.s,st_290_ezecute.s 0:19 0:29
4290 sub.w.f Vi, 55, Vk cpuflil.rnn | st_290_291.s,st_290_ezecute.s 0:02 0:12
4291 sub.w.f Vi,55,Vk cpufl4l.rnn st_290_291.s,5t_290_ezecule.s 0:19 0:29
2295 sub.l.t V5,55, Vk cpud24l.rnn | st_295_296.s,st_295_execule.s 0:01 0:11
2296 sub.l.t Vi 55, Vk cpud24l.rnn | $t_295_296.s,5t_295_ezecute.s 0:19 0:29
4295 sub.l.f ViS5, Vk cpuflil.rnn | st_295_296.s,8t_295 ezecute.s 0:01 0:11
4296 sub.l.f Vi, S5, Vk cpuf24l.rnn st_295_296.s,5t_295_execute.s 0:19 0:29
2300 sub.s.t Vi,55,Vk Native Mode | cpuf24l.rnn $t_800_801.s,5t_800_ezecute.s 0:01 0:11
2301 sub.s.t Vi.55,Vk Nalive Mode | cpuf2{l.rnn st_800_301.s,3t_500_execute.s 0:10 0:20
3300 sub.s.t Vi,S5,Vk IEEE Mode cpud24l.rnn | si_800_801.s,st_1300_ezecute.s 0:01 0:11
3301 sub.s.t Vi,S5,Vk IEEE Mode cpufl4l.rnn | st_800_801.s,st_1300_execute.s 0:16 0:26
4300 sub.s.f Vi,57,Vk Native Mode | cpud2{l.rnn §1_800_301.8,5t_800_ezecutle.s 0:01 0:11
4301 sub.s.f V1,57, Vk Native Mode | cpui24!l.rnn §t_800_801.5,5t_300_ezecule.s 0:09 0:19
5300 sub.s.f Vi,5j,Vk IEEE Mode cpud24l.rnn | st_800_801.s,st_1300_ezecute.s 0:01 0:11
5301 sub.s.f Vi.Sj,Vk IEEE Mode cpudfql.rnn | st_800_801.s,st_1300_execule.s 0:15 0:25
2305 sub.d.t Vi,55,Vk Native Mode | cpuf24l.rnn $1_805_806.s,5t_805_ezecule.s 0:01 0:11
2306 sub.d.t ViS55, Vk Native Mode | cpui2{l.rnn st_805_806.s,5t_305_ezecule.s 0:10 0:20
3305 sub.d.t Vi,5j,Vk IEEE Mode cpuf2il.rnn | st_805_806.s,51_1305_execule.s 0:01 0:11
3306 sub.d.t V3,55, Vk IEEE Mode cpuf24l.run st_5’05_5’00'.s,sl_15’05_e:recute.s 0:15 0:25
4305 sub.d.f Vi,Sj,Vk Native Mode | cpuf24l.rnn §i_805_306.s,8t_805_ezecule.s 0:01 0:11
4306 sub.d.f Vi,S3,Vk Native Mode | cpuf24l.rnn st_805_806.5,5t_805_ezecutle.s 0:10 0:20
5305 sub.d.f V1,55, Vk IEEE Mode cpudl4l.rnn | st_805_806.s,st_1305_ezecule.s 0:02 0:12
5306 sub.d.f V1,55, Vk IEEE Modc cpuil4l.rnn | st _305_506.5,8t_1305_ezecute.s 0:15 0:25
2310 and.t Vi), Vk cpud24l.rnn | st_810_511.5,5t_310_ezecule.s 0:01 0:11
2311 and.t ViS55, Vk cpuf2fl.rnn 8t_810_511.5,5t_810_ezecute.s 0:16 0:26
4310 and.f V5,55, Vk cpudl24l.ran st_810_811.s,st_810_execute.s 0:01 0:11
4311 and.f Vi,S5,Vk cpuflil.ron $t_810_811.5,5t_810_ezecute.s 0:16 0:26
2315 or.t V1,55, Vk cpuf24l.rnn | st_815_816.5,5t_815_ezecute.s 0:01 0:11
2316 or.t Vi,S;, Vk cpuffdl.rnn st_815_816.5,5¢_815_execule.s 0:16 0:26
4315 or.f V1,55, Vk cpudlil.rnn st_815_816.s,st_815_ezecute.s 0:01 0:12
4316 or.f V1,55, Vk cpud24l.rmn st_815_816.5,8t_815_execute.s 0:16 0:26
2320 zor.t Vi,Sj,Vk cpudl4l.rmn | st_820_521.s5,st_320_ezecute.s 0:01 0:12
2321 zor.t Vi,5j5,Vk cpudl4l.rnn st_820_821.s,st_820_ezecule.s 0:16 0:26
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4320 zor.f V3,55, Vk cpud24l.ran §t_820_82.5,8t_320_ezecute.s 0:01 0:12
4321 zor.f Vi,55, Vk cpud2il.rnn 8t_820_82.5,st_820_ezecule.s 0:16 0:26
2325 shf.t Sj, Vk cpud24l.rnn | st_825_326.s,st_325 _ezecute.s 0:02 0:12
2326 shf.t S5, Vk cpud24l.rnn | st_325_826.s,st_325_ezecule.s 0:55 1:05
4325 shf.f Sj, Vk cpud24l.rnn | st_825_826.s,s1_825_ezecule.s 0:02 0:12
4326 shf.f S, Vk cpud24l.rnn | st_325_826.s,5¢_325_ezecute.s 0:55 1:05
2330 le.b.t V5, Vk cpudlql.rnn | st_880_381.5,3t_330_ezecute.s 0:01 0:11
2331 le.b.t V5, Vk cpud24l.ran st_330_831.5,st_830_ezecule.s 0:03 0:13
4330 le.b.f Vi, Vk cpuf24l.rnn | 8t_830_831.s,3t_830_ezecule.s 0:01 0:11
4331 le.b.f V5, Vk cpufl4l.rnn | st_880_881.s,5t_830_ezecule.s 0:03 0:13
2335 le.h.t Vi, Vk cpudl4l.run | st_885_886.s,st_3385 ezecule.s 0:01 0:11
2336 le.h.t V5, Vk cpud24l.rnn | st_335_830.s,5t_385_ezecute.s 0:03 0:13
4335 le.h.f Vi, VK cpufl4l.rmn | 5t_835_3886.s,st_385_ezecute.s 0:01 0:11
4336 le.h.f Vi, Vk cpuflil.rnn | st_885_886.s,st_335_execute.s 0:03 0:13
2340 lew.t V3, Vk cpuilfl.rnn | st_840_841.s,st_540_ezecute.s 0:01 0:11
2341 le.w.t V3,V cpuf24l.rnn | st_840_841.s,st_340_ezecute.s 0:03 0:13
4340 le.w.f V3, Vk cpuf24l.rnn | st_840_841.s,8t_84{0_exccute.s 0:01 0:11
4341 le.w.f Vy,Vk cpuf2il.ornn | st_840_341.s,3t_340_ezecuie.s 0:03 0:13
2345 le.lt V5, Vk cpuflql.rnn | st_845 846.s,st_845_execule.s 0:01 0:11
2346 le.l.t V5, Vk cpud24l.rnn | st_845_840.s,5t_345_czecule.s 0:03 0:13
4345 le.l.f V5, Vi cpudlfl.rnn | st_845_340.5,5t_845_execute.s 0:01 011 -
4346 le.l.f V5, Vk cpuflil.rnn | st_845_840.s,8t_345_ezecute.s 0:03 0:13
2350 le.s.t V5, Vk Native Mode | cpuf2{l.rnn | st_850_851.s,5(_850_ezecute.s 0:01 0:11
2351 le.s.t V5, Vk Native Mode | cpuf24l.rnn | si_850_3851.s,5t_850_ezecute.s 0:09 0:19
3350 le.s.t V5, Vk IEEE Mode cpuf24l.rnn | st_850_851.s,5t_1850_execute.s 0:01 0:11
3351 le.s.t V5, Vk IEEE Mode cpuf2fl.rnn | st_850_351.s,st_1350_execule.s 0:12 0:23
4350 le.s.f V3, VEk Native Mode | cpuf24l.rnn | st_850_851.5,5t_850_ezecute.s 0:01 0:11
4351 le.s.f V7, Vk Native Mode | cpuf2il.ran | st_850_851.5,5t_350_ezecute.s 0:08 0:18
5350 le.s.f Vi, Vk IEEE Mode cpuf24l.rnn | st_850_351.s,8t_1850_ezecule.s 0:01 0:11
5351 le.s.f Vj,Vk IEEE Mode cpuf24l.rnn | s1_850_851.s,st_1850_ezecule.s 0:13 0:13
2355 le.d.t V§,Vk Native Mode | cpuf24l.rnn | si_355_856.5,5_855_czecule.s 0:02 0:12
2356 le.d.t V§,VEk Native Mode | cpui24l.rnn | si_855_856.5,5t_855_ezxecute.s 0:09 0:19
3355 le.d.t Vj,Vk IEEE Mode cpuf24l.rnn | st_855_856.s,8t_1855_ezecule.s 0:02 0:12
3356 le.d.t Vi, Vk IEEFE Mode cpufli{l.rnn | 8t_855_856.s,5t_1355_ezecute.s 0:13 0:23
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Table cpu4241-3, Class 2 Subtests (continued)

4355
4356
5355
5356
2360
2361
4360
4361
2365
2366
4365
4366
2370
2371
4370
4371
2375
2376
4375
4376
2380
2381
3380
3381
4380
4381
5380
5381
2385
2386
3385
3386
4385
4386
5385
5386
2390
2391

le.d.f V5, Vk Native Mode

le.d.f V5, Vk Native Mode
le.d.f Vj,Vk IEEE Mode
le.d.f Vi, Vk IEEE Mode
ie.b.t V5, Vk

ltb.t V4, Vk

b fVy, Vk

Ib.f Vy, Vk

lt.ht V5, Vk

lth.t Vi, Vk

it.h.f V5, VE

lth.f Vi, Vk

ltLw.t Vi, Vk

ltwt Vj, Vk

ltwf Vy, Vk

lw.f Vy, Vi

led.t Vi, Vk

itlt V5, Vk

l.f Vi, Vk

Wlf vy vk

t.s.t Vj,Vk Nalive Mode
{t.s.t V5, Vk Native Mode
{t.s.t V4, Vk IEEE Mode
lt.s.t V3, Vk IEEE Mode
l.s.f Vj, Vk Native Mode
lt.s.f Vj,Vk Native Mode
it.s.f Vi, Vk IEEE Mode
lt.s.f Vi, Vk [EEE Mode
{t.d.t Vi, Vk Native Mode
it.d.t V5, Vk Nalive Mode
it.d.t V§,Vk IEEE Mode
it.d.t V§,Vk IEEE Mode
It.d.f Vi, Vk Native Mode
lt.d.f Vj, Vk Native Mode
It.d.f V5, Vk IEEE Mode
it.d.f Vi, Vk IEEE Mode
eq.b.t Vi, Vk

eq.b.t V5, Vk

cpudlil.
cpuf24l.
cpufl4l.
cpud24l.
cpudl4l.
cpudl4l.
cpuf2ql.
cpuf24l.
cpud241.
cpudl4l.
cpud241.
cpud241.
cpud24l.
cpufl4l.
cpuf241.
cpud24l.
cpud24l.
cpuflfl.
cpuf241.
cpufl4l.
cpud4l.
cpudlil.
cpud241.
cpud241.
cpuilil.
cpuflil.

cpui2i!

cpudl4l.
cpuil4l.
cpuf24l.
cpuflfl.
cpuf24l1.
cpudlil.
cpudlql.
cpuf24l1.
cpudl24l.
cpufl4l.
cpui24l.

mn

mn

mn

mn

rmn

rmn

mn

mn

mn

mn

mn

mn

rmn

mn

mn

rnn

rnn

rmn

mn

rnn

rmn

rnn

mn

rmn

rmn

rnn

.mn

mn

mn

rnn

mn

rnn

rmn

rmn

mn

mn

rmn

mn

st_855_856.5,5t_855_ezecute.s
st_855_856.5,5t_855_execule.s
st_855_856.s,5t_1355_ezecute.s
s¢_855_856.5,5t_1855_execute.s
st_860.861.5,8t_860_ezecute.s
sL_860_861.s,8t_860_execute.s
st_860_861.5,5t_860 _ezecule.s
st_860_861.s,st_860_execule.s
st_8365_866.s,5t_865_execute.s
st_865_866.5,st_865_execute.s
$t_865_866.5,5t_865_execute.s
8¢_865_866.5,5t_S65_ezecute.s
s¢_870_871.5,5t_870_execute.s
§6_870_871.5,5t_870_ezecute.s
§¢_370_871.s,st_870_ezecute.s
s6_870_871.5,5t_870_ezecule.s
$6_8375_876.5,5t_875_ezecute.s
st _875_876.5,st_875_ezxecute.s
$L_875_876.5,8t_875_execule.s
st_875_876.5,5t_875_execute.s
st_880_851.s,st_850_execule.s
s1_880_381.5,st_850_ezecute.s
st_380_881.s,5t_1380_ezecute.s
$t_880_881.5,st_1880_ezecute.s
st_8S0_831.5,5t_8S0_ezecute.s
8t_880_881.3,5t_3850_execule.s
st_8850_8851.s,st_1880_execule.s
8t_850_881.s,st_1880_execute.s
st_885_886.5,8t_855_czecute.s
s0_885_880.5,8L_885_execule.s
st_885_8806.5,5t_1885_ezecute.s
81 _885_356.s,st_1885_execute.s
S{_385_880.5,5t_885_ezecule.s
st_885_8806.8,s_885_ezecute.s
8t_855_8%6.s,5t_1385_execute.s
$t_885_886.5,8t_1885_execute.s
§1_890_891.5,5t_830_execute.s
st_590_891.s,5t_590_ezecule.s

0:11
0:19
0:11
0:23
0:11
0:13
0:11
0:13
0:11
0:13
0:11
0:13
0:11
0:13
0:11
0:13
0:11
0:13
0:11
0:13
0:11
0:19
0:11
0:23
0:11
0:19
0:11
0:23
0:11
0:19
0:12
0:24
0:11
0:19
0:12
0:23
0:11
0:13
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Table cpu4241-3, Class 2 Subtests (continued)

4390 eq.b.f V3, Vk cpuf24l.rnn | st_890_391.s,8t_890 ezecule.s 0:01 0:11
4391 eq.b.f V5, Vk cpud24l.rnn | st_890_891.3,st_890 _ezecute.s 0:03 0:13
2395 eg.h.t V5, Vk cpud24l.rnn | st_895_896.3,8t_895_ezecute.s 0:04 0:14
2396 eg.h.t V5, Vk cpud24l.rnn | st_895_896.s,5t_395_execule.s 0:03 0:13
4395 eq.h.f Vi, Vk cpufl4l.rnn | st_895_896.3,5t_895_execute.s 0:03 0:13
4396 eq.h.f Vi, Vk cpud24l.ran | st_895_896.s,5t_395_ezecute.s 0:03 0:13
2400 eq.w.t V5, Vk cpud24l.rnn | st_400_401.3,8t_400_ezecute.s 0:01 0:11
2401 eq.w.t V5, Vk cpuglil.rnn | si_400_401.s,5t_400_ezecute.s 0:03 0:13
4400 eq.w.f Vj,Vk cpuf24l.rnn | st_400_401.3,5t_400_ezecule.s 0:02 0:12
4401 eq.w.f V5, Vk cpufl4l.rnn | st_400_401.s,5t_400_execute.s 0:03 0:13
2405 eq.l.t V5, Vk cpudlil.rmn | st_405_406.s,8_405_ezxecute.s 0:01 0:11
2406 eg.l.t Vi, Vk cpuf24l.ran | st_405_406.s,8t_{05_ezecute.s 0:03 0:13
4405 eq.l.f V3, Vk cpud24l.rnn | st_405_406.s,8t_{05_execute.s 0:01 0:11
4406 eq.lf Vi, Vk cpuflil.rnn | st_405_406.3,8t_405_ezecute.s 0:03 0:13
2410 eq.s.t Vj,Vk Native Mode cpuf24l.rnn | st_§10_411.3,8t_410_execute.s 0:01 0:11
2411 eg.s.t V5, Vk Nalive Mode cpufl4l.rnn | st_410_411.s,5t_§10_ezecule.s 0:09 0:19
3410 eg.s.t V5, Vk IEEE Mode cpudl4l.ran | st_{10_411.s,8t_1410_ezecule.s 0:01 0:11
3411 eg.s.t Vj,Vk IEEE Mode cpufl4l.rnn | st_410_411.s,5t_1410 ezecute.s 0:13 0:‘2}3
4410 eg.s.f V3, Vk Native Mode cpuflil.rnn | st_410_411.s8,8t_410_execule.s 0:01 0:11
4411 eq.s.f V3, Vk Native Mode cpuflil.rnn | st_410_411.s,8t_410_ezecute.s 0:09 0:19
5410 eq.s.f V3, Vk IEEE Mode cpufl4l.rnn | st_410_411.s,5t_1410_ezecule.s 0:01 0:11
5411 eq.3.f V3, Vk IEEE Mode cpud24l.rnn | st_410_411.s,st_1410_ezecute.s 0:13 0:23
2415 eg.d.t Vi, Vk Native Mode cpudlil.rnn | st_415_416.3,5t_415_execute.s 0:02 0:12
2416 eg.d.t V3, Vk Native Mode cpud2il.run | st_§15_416.9,8t_§15_ezxecute.s 0:09 0:19
3415 eg.d.t V4, Vk IEEE Mode cpufl4l.rnn | sl_415_416.s,5t_1415_execute.s 0:02 0:12
3416 eg.d.t V3, Vk IEEE Mode cpud2il.rnn | st_415_416.s,st_1415_ezecule.s 0:13 0:23
4415 eq.d.f V3, Vk Native Mode cpuflil.rnn | st_{15_416.8,5t_415_ezxecute.s 0:01 0:11
4416 eg.d.f V3, Vk Native Mode cpud2il.ran | st_415_416.9,5t_{15_ezecute.s 0:09 0:19
5415 eq.d.f V3,Vk IEEE Mode cpuf2il.ran | st_4{15_{106.s,8t_1415_execute.s 0:01 0:11
5416 eq.d.f V3,Vk IEEE Mode cpug24l.rnn | st_415_416.s,st_1415_ezecute.s 0:13 0:23
420 frint.s V5, Vk Native Mode cpudlilornn | st_420_421.5,st_420_execule.s 0:01 0:11
421 frint.s Vi, Vk Native Mode cpuflil.rnn | st_420_421.s,5t_420_ezecule.s 0:03 0:13
1420 frint.s Vj, Vk IEEE Mode cpudl4l.rnn | st_420_421.s,8l_1420_ezecute.s 0:01 0:11
1421 frint.s V5, Vk IEEE Mode cpuf2il.ron | st_420_421.s,st_1420_ezecute.s 0:04 0:14
2420 Srint.s.t Vi, Vk Native Mode | cpuf2fl.ran | st_{20_421.s,5t_{20_execule.s 0:01 0:11
2421 frint.s.t Vi, Vk Native Mode | cpuf24l.ran | st_420_421.5,s5t_420_ezecule.s 0:18 0:28
3420 frint.s.t Vi, Vk IEEE Mode cpudlil.ran | st_420_421.s,5t_1420_ezecule.s 0:01 0:11
3421 Srinl.s.t Vi, Vk IEEE Mode cpuflfl.rnn | st_420_421.s,8t_1420_ezecute.s 0:21 0:31

Il.cpu4241-18 Third Edition



CONVEX Processor Diagnostics Manual

Enhanced Vector Instruction Tests

Table cpu4241-3, Class 2 Subtests (continued)

frint.s.f Vj, Vk Native Mode
frint.s.f V), Vi Native Mode
frint.s.f Vi, Vk IEEE Mode
frint.s.f V5, Vk I[EEE Mode
frint.d Vj,Vk Native Mode
frint.d Vi, Vk Native Mode
frint.d V5, Vk IEEE Mode
Jrint.d V5, Vk IEEE Mode
frint.d.t Vj,Vk Native Mode
frint.d.t V5, Vk Native Mode
frint.d.t Vi, Vk IEEE Mode
frint.d.t Vj, Vk IEEE Mode
frint.d.f Vj,Vk Native Mode
frint.d.f V},Vk Native Mode
frint.d.f Vj,Vk IEEE Mode
frint.d.f Vj,Vk IEEE Mode
add.b.t Vi, V5 Vk

add.b.t Vi, V5, Vk

add.b.f Vi, V5, Vk

add.b.f Vi, Vj, Vk

add.h.t Vi, Vj,Vk

add.h.t Vi, Vj, Vi

add.h.f Vi V5, Vk

add.h.f Vi, Vi, Vk

add.w.t Vi,Vi Vk

add.w.t Vi,Vj Vk

add.w.f Vi, V], Vk

add.w.f Vi, V], Vk

add.l.t Vi, Vj, Vk

add.lt Vi ViV

add.Lf Vi, V5, Vk

add.Lf Vi,Vj, Vk

add.s.t Vi, Vj, Vk Native Mode
add.s.t Vi, V4, Vk Native Mode
add.s.t Vi, Vi, Vk IEEE Mode
add.s.t Vi,Vj.Vk IEEE Mode
add.s.f Vi, Vj, Vk Native Mode
add.s.f Vi, V3, Vk Nalive Mode
add.s.f Vi, Vj,Vk IEEE Mode

cpuf24l.
cpuf?4l.
cpud24l.
cpud24l.
cpud24l.
cpudZ4l.
cpud24l.
cpud241.
cpud24l.
cpudlil.
cpufl4l.
cpud241.
cpud24l.
cpuf24l.
cpudlil.
cpudfil.
cpud24l.
cpuflql.
cpuflil.
cpudl4l.
cpudl4l.
cpuflil.
cpufl4l.
cpud24l.
cpuflql.
cpudlil.
cpuflil.
cpuflil.
cpuiflql.
cpuflql.
cpud24l.
cpudlil.
cpud?il.
cpudl4l.
cpuflql.
cpudfil.
cpuflql.
cpudlil.
cpuf4l.

mn

mn

rnn

mn

rnn

mn

rnn

mn

rmn

rnn

rnn

rmn

rnn

rnn

rmn

rnn

rmn

mn

rnn

rnn

rmn

rmn

mn

rnn

mn

rmn

rnn

rnn

mn

rnn

mn

rnn

rmn

rnn

mn

ran

mmn

rnn

rmn

st_420_421.s,st_420_ezecute.s
st_420_421.5,5t_420_ezxecule.s
St_420_421.s,st_1420_ezecute.s
st_420_421.s,5t_1420_ezecute.s
SI_425_426.5,5t_425_ezecule.s
st_425_426.3,st_{25_ezecute.s
st_425_426.s,st_1425_ezecute.s
st_425_4206.5,st_1425_execute.s
St_485_426.5,5t_425_ezecute.s
SI_425_426.5,5t_§25_ezecule.s
St_425_426.5,5t_1425_ezecute.s
st_425_426.s,st_1425_ezecute.s
SI_425_426.5,st_{25_ezecute.s
st_425_420.s,st_{25_ezecute.s
st_425_420.s,8t_14{25_ezecute.s
st_425_426.s,8t_1425_execute.s
st_480_481.s,st_430_execute.s
st_{80_481.5,5t_480_ezecute.s
st_480_481.s,st_430_ezecute.s
st_430_431.s,st_4830_ezecute.s
st_435_486.8,st_485_ezecute.s
st_435_430.5,st_485_execute.s
st_485_4836.5,5{_485_execute.s
st_485_436.5,8t_485_exzecute.s
st 440_441.5,8t_440_execute.s
st_440_441.5,8_440_execute.s
st_440_441.5,st_§40_ezecute.s
st_440_441.5,5t_440_execule.s
st_445_446.5,5t_445_execule.s
st_§45_446.5,5t_445_ezecute.s
sl_445_44b‘.s,st_44.§_ezecute.s
st_445_446.5,5t_445_crecute.s
st_450_451.5,8_450_ezxecute.s
st_450_451.5,st_450_execute.s
st_450_451.5,8t_1450_execute.s
st_450_451.s,5t_1450_execute.s
st_450_451.5,st_450_execute.s
st_450_451.5,8t_450_czecute.s
st_450_451.5,8t_1450_cxecute.s

0:01
0:18
0:01
0:22
0:01
0:20
0:02
0:22
0:04
2:57
0:03
3:08
0:03
2:57
0:04
3:09
0:01
0:25
0:01
0:26
0:02
0:25
0:01
0:25
0:01
0:26
0:02
0:25
0:01
0:25
0:01
0:26
0:01
0:13
0:01
0:30
0:01
0:14
0:02

0:11
0:28
0:11
0:32
0:11
0:30
0:12
0:32
0:14
3:.07
0:13
3:18
0:13
3:07
0:14
3:19
0:11
0:35
0:11
0:36
0:12
0:35
0:11
0:35
0:11
0:36
0:12
0:35
0:11
0:35
0:11
0:36
0:11
0:23
0:11
0:40
0:11
0:24
0:12
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5451 add.s.f Vi, V5, Vk IEEE Mode cpuflfl.rnn | 8l_450_451.5,8t_1450_ezecute.s 0:30 0:40
24565 add.d.t Vi, V5, Vk Nalive Mode cpuf24l.rnn | st_455_456.s,8t_455_ezecute.s 0:01 0:11
2456 add.d.t Vi,Vj,Vk Native Mode | cpud24l.rnn | si_455_456.8,5t_{55_ezecute.s 0:13 0:23
3455 add.d.t Vi, V}, Vk IEEE Mode cpudl4l.rnn | st_455_456.5,st_1455_ezecule.s 0:02 0:12
3456 add.d.t Vi, Vj,Vk IEEE Mode cpud2il.rnn | st_455_456.5,st_1455_ezecute.s 0:30 0:40
4455 add.d.f Vi,Vj,Vk Native Mode | cpuf24l.rnn | si_455_456.5,5t_i55_ezecule.s 0:02 0:12
4456 add.d.f Vi,Vj,Vk Native Mode | cpud24l.run | st_455_{56.5,8!_{55_ezecute.s 0:13 0:23
5455 add.d.f Vi,Vj,Vk IEEE Mode cpud24l.rnn | st_455_456.s,sl_1455_ezecute.s 0:01 0:11
5456 add.d.f Vi, Vj,Vk IEEE Mode cpuflil.rnn | st_455_456.s,st_1455_ezecule.s 0:30 0:40
2460 sub.b.t Vi, Vj Vk cpud2il.rnn | st_460_4061.s,5t_{60_ezecule.s 0:01 0:11
2461 sub.b.t Vi, V5, Vk cpud24{l.rnn | st_460_461.s,5t_{060_ezecule.s 0:25 0:35
4460 sub.b.f Vi,V Vk cpuflil.rnn | st_460_461.5,5t_{60_ezecule.s 0:01 0:11
4461 sub.b.f Vi, Vj, Vk cpuflil.rnn | st_460_461.5,5t_§00_ezecule.s 0:26 0:36
2465 sub.it Vivj Vk cpuflil.ran | st_465_466.s,5t_{65_ezecute.s 0:02 0:12
2466 sub.h.t Vi,Vy,Vk cpuflil.rnn | st_465_40606.s,st_465_ezecule.s 0:25 0:35
4465 sub.h.f Vi, V5, Vi cpuf24l.rnn | st_465_406.s,5t_465_ezecule.s 0:02 0:12
4466 subh.f Vi, Vi, Vk cpudilornn | st_{65_460.s,st_{65_ezecule.s 0:26 0:36
2470 sub.w.t Vi, V) Vi cpudlil.rnn | st_470_471.s,81_470_execute.s 0:01 0:11
2471 sub.w.t ViV, Vik cpuf24l.rnn | st_470_471.s,8t_470_ezecute.s 0:25 0:35
4470 sub.w.f Vi, V§, Vk cpud24l.rnn | st_470_471.s,st_470_ezecule.s 0:02 0:12
4471 subw.f Vi V5, Vk cpudl4l.rnn | st_470_471.s,8t_470_ezecule.s 0:26 0:36
2475 sub.l.t Vi, Vi V& cpuf4l.rnn | st_475_476.s,st_475_ezecule.s 0:02 0:12
2476 sublt Vi Vi Vk cpuf2il.rnn | st_{75_4706.s,si_{75_ezecule.s 0:25 0:35
4475 sublf Vi,Vj,Vk cpuflil.rnn | st_475_476.8,8l_475 ezecule.s 0:01 0:11
4476 sub.lf Vi, Vj Vi cpuflfl.rnn | st_{75_476.s,5t_{75_ezecute.s 0:25 0:35
2480 sub.s.t Vi, V5, Vk Native Mode | cpud24l.ran | si_{80_481.5,81_i30_execute.s 0:01 0:11
2481 sub.s.t Vi,V5,Vk Native Mode | cpud2il.rnn | si_{80_481.5,51_{80_ezecule.s 0:15 0:25
3480 sub.s.t Vi,V;5,Vk IEEE Mode cpud24l.rnn | st_480_481.s,8t_1{80_ezecule.s 0:02 0:12
3481 sub.s.t Vi, Vj,Vk IEEE Mode cpud24l.rnn | st_{80_481.s,st_14{80_ezecule.s 0:31 0:41
4480 sub.s.f Vi,Vj,Vk Native Mode | cpudfil.rnn | si_480_481.8,5t_480_ezecule.s 0:01 0:11
41481 sub.s.f Vi,Vj,Vk Native Mode | cpuf2{l.rnn | si_{80_481.s,5t_{S0_ezecute.s 0:15 0:25
5480 sub.s.f Vi,Vj,Vk IEEE Mode cpufl4l.rnn | st 480_481.5,5t_1 480 ezecule.s 0:02 0:12
5481 sub.s.f Vi,Vj,Vk IEEE Mode cpufl4l.rnn | st_f{80_481.s,st_1430_ezecule.s 0:31 0:41
2485 sub.d.t V3, V5, Vk Native Mode | cpuf24l.rnn | st_{85_486.s,st_485_ezecute.s 0:01 0:11
2486 sub.d.t Vi,Vj,Vk Native Mode | cpuf2il.rnn | st_{85_{306.s,5t_{85_erecute.s 0:15 0:25
3485 sub.d.t Vi, V3, Vk IEEE Mode cpuf24l.rnn | st_4§85_486.5,5t_1485_ezecule.s 0:02 0:12
3486 sub.d.t Vi, Vi, Vk IEEE Mode cpufl4l.rnn | st_485_486.5,31_1485_erecule.s 0:31 0:41
4485 sub.d.f Vi,Vj,Vk Native Mode | cpuf@il.rmn | st_485_486.5,5t_{85_ezecute.s 0:01 0:11
4486 sub.d.f Vi, V5, Vk Native Mode | cpuf2{l.rnn | si_{85_{86.5,s1_{S5_crecule.s 0:15 0:25
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5485 sub.d.f Vi, V), Vk IEEE Mode | cpuf2il.rnn | si_485_486.s,st_14{85_ezecute.s 0:02 0:12
5486 sub.d.f Vi, Vi, Vk IEEE Mode | cpuf24l.ran | st_{85_486.s,st_1485_ezecule.s 0:31 0:41
2490 and.t Vi, Vj Vk cpud24l.rnn | st_490_491.s,5t_490_ezecule.s 0:01 0:11
2491 and.t Vi, V5, Vk cpud2il.rnn | st_490_491.s,st_490 _ezecute.s 0:16 0:26
4490 and.f Vi Vi, Vk cpud2il.rnn | st_490_491.s,5t_490_ezecute.s 0:01 0:11
4491 and.f Vi, V3, Vk cpud2il.rnn | st_490_491.s,st_490_ezecute.s 0:16 0:26
2495 or.t Vi, Vj, Vk cpuflgl.ran | st_495_496.s,5t_495_ezecute.s 0:02 0:12
2496 or.t Vi, Vi, Vk cpudlil.rnn | st_495_496.s5,5t_495_ezecule.s 0:16 0:26
4495 or.f Vi,Vj, Vi cpuflil.rnn | st_495_496.s,5t_495_ezecule.s 0:01 0:11
4496 or.f Vi, Vi, Vk cpuflil.rnn | si_495_496.s,st_495_ezecute.s 0:15 0:25
2500 zor.d Vi, Vy, Vk cpuflil.rnn | st_500_501.s,st_500_ezecute.s 0:01 0:11
2501 zor.t Vi, Vj Vk cpuflil.rnn | st_500_501.s,st_500_ezecule.s 0:16 0:26
4500 zor.f Vi, V), VEk cpud24l.rnn | st_500_501.s,st_500_ezecule.s 0:02 0:12
4501 zor.f Vi, Vi, Vk cpuflil.rnn st_500_501.s,5t_500_ezecute.s 0:16 0:26
2505 not.t Vi, Vk cpuflil.ran 86_505_5006.3,5t_505_ezecute.s 0:01 0:11
2506 not.t Vi, Vk cpugfl4il.ron st_505_506.5,st_505_execute.s 0:01 0:11
4505 not.f Vi, Vk cpud24l.rnn | st_505_5006.s,5t_505_execute.s 0:01 0:11
4506 not.f Vi, Vk cpuilil.ron s1_505_506.s5,st_505_ezxecute.s 0:02 0:12
2510 neg.b.t V4, Vk cpuflil.rnn st_510_511.5,5t_510_ezecute.s 0:01 0:11
2511 neg.b.t Vi, Vk cpudlil.rnn | st_510_511.s,5t_510_ezecute.s 0:01 0:11
4510 neg.b.f Vi, Vk cpudlil.rnn | st_510_511.s,st_510_ezecule.s 0:01 0:11
4511 neg.b.f Vi, Vk cpuflil.rnn | st_510_511.s,5t_510_ezecule.s 0:01 0:11
2515 neg.h.t Vi, Vk cpuigil.rnn st_515_516.5,51_515_execule.s 0:01 0:11
2516 neg.h.t Vi, Vk cpud2fl.rnn | sl_515_510.5,51_515_execule.s 0:02 0:12
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neg.h.f V5, Vk

neg.h.f Vi, Vk

neg.w.t Vi, Vk

neg.w.t Vi, Vk

neg.w.f Vj, Vk

neg.w.f Vi, Vk

neg.l.t Vi, Vk

neg.l.t Vi, Vk

neg.l.f Vi,Vk

neg.l.f Vi, Vk

neg.s.t Vj, Vk Native Mode
neg.s.t Vi, Vk Native Mode
neg.s.t Vi,Vk IEEE Mode
neg.s.t V§,Vk IEEE Mode
neg.s.f Vi, Vk Native Mode
neg.s.f Vj, Vk Native Mode
neg.s.f V3, Vk IEEE AMode
neg.s.f Vj,Vk IEEE Mode
neg.d.t V3, Vk Natlive Mode
neg.d.t V4, Vk Nalive Mode
neg.d.t V3, Vk IEEE Mode
neg.d.t Vj,Vk IEEE Mode
neg.d.f V3, Vk Native Mode
neg.d.f V3, Vk Native Mode
neg.d.f Vi, Vk IEEE Mode
neg.d.f Vj,Vk IEEE Mode
sub.s Si, Vj, Vk Native Mode
sub.s Si, V7, Vk Native Mode
sub.s Si,Vj,Vk IEEE Mode
sub.s S1, V5, Vk IEEE Mode
sub.s.t Si,Vj, Vk Native Mode
sub.s.t Si, V5, Vk Native Mode
sub.s.t S1, V5, Vk IEEE Mode
sub.s.t Si,Vj,Vk IEEE Mode

cpud24l.rnn
cpud24l.rnn
cpud24l.rnn
cpu424l.rnn
c¢pud424l.rnn
cpud241.rnn
cpu424l.ran
cpu424l.rnn
cpu424l.rnn
cpu424l.rnn
cpud24l.rnn
cpud24l.ron
cpud24l.ran
cpud24l.ran
cpu424l.rnn
cpu424l.rnn
cpud24l.ron
cpud24l.ran
cpu424l.ran
cpud24l.rnn
cpud241.rnn
cpud4241l.rnn
cpud24l.ran
cpud24l.rnn
cpud24l.rnn
cpud24l.ran
cpud24l.rnn
cpu424l.rnn
cpud24l.rnn
cpud24l.ron
cpui241l.rnn
cpud424l.rnn
cpu424l.rnn

cpud24l.ron

st_515_516.s,st_515_execute.s
st_515_516.s,5t_515_execute.s
st_520_521.s,st_520_execute.s
st_520_521.5,5t_520_execute.s
st_520_521.5,5t_520_execute.s
5t_520_521.s,5t_520_execute.s
st_525_526.s,5t_525_execute.s
st_525_526.s,5t_525_execute.s
st_525_526.s,st_525_execute.s
st_525_526.s,st_525_execute.s
st_530_531.s,5t_530_execute.s
st_530_531.s,st_530_execute.s
st_530_5631.s,s5t_1530_execute.s
st_530_531.s,st_15630_execute.s
st_530_531.s,st_530_execute.s
st_530_531.5,5t_530_execute.s
st_530_531.s,5t_1530_execute.s
st_530_531.s,st_1530_execute.s
st_535_536.s,st_535_execute.s
st_535_536.5,st_535_execute.s
st_535_5636.s,st_1535_execute.s
st_535_536.s,st_1535_execute.s
st_535_H36.s,5t_535_execute.s
st_535_536.5,5t_535_execute.s
st._535_536.5,5t_1535_exccute.s
st_535_536.5,st_1535_execute.s
st_540_511.s,st_540_execute.s
st_540_541.s,5t_540_execute.s
st_540_541.s,5t_1540_execute.s
st_540_541.5,5t_1540_execute.s
st_540_541.s,st_540_execute.s
st_540_541.s,st_540_execute.s
st_540_541.5,5t_1540_execute.s
st_540_541.s,5t_1540_execute.s

0:01
0:02
0:01
0:01
0:01
0:01
0:01
0:02
0:01
0:02
0:02
0:14
0:01
0:09
0:01
0:13
0:01
0:09
0:01
0:14
0:02
0:09
0:02
0:14
0:01
0:09
0:01
0:02
0:01
0:03
0:01
0:11
0:01
0:15

0:11
0:12
0:11
0:11
0:11
0:11
0:11
0:12
0:11
0:12
0:12
0:24
0:11
0:19
0:11
0:23
0:11
0:19
0:11
0:24
0:12
0:19
0:12
0:24
0:11
0:19
0:11
0:12
0:11
0:13
0:11
0:21
0:11

0:25
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4540
4541
5540
5541
545

546

1545
1546
2545
2546
3545
3546
4545
4546
5545
5546
795

796

2795
2796
4795
4796
2805
2806

Enhanced Vector Instruction Tests

Table cpu4241-3, Class 2 Subtests (continued)

sub.s.f 51, V3, Vk Native Mode
sub.s.f Si, V5, Vk Native Mode
sub.s.f Si,Vy, Vk IEEE Mode
sub.s.f Si, V), Vk IEEE Mode
sub.d 51, Vi, Vk Native Mode
sub.d Si, Vy, Vk Native Mode
sub.d Si, Vi, Vk IEEE Mode
sub.d S, V3, Vk [EEE Mode
sub.d.t Si,Vj, Vk Native Mode
sub.d.t Si,Vj, Vk Native Mode
sub.d.t Si, Vi, Vk IEEE Mode
sub.d.t Si,Vj, Vk IEEE Mode
sub.d.f Si, V), Vk Native Mode
sub.d.f Si, V7, Vk Native Mode
sub.d.f S, Vj, Vk IEEE Mode
sub.d.f S1, V], Vk IEEE Mode
shf Vi, Vi, Vk

shf Vi, Vj, Vk

shiit Vi, Vi, Vi

shit Vi, Vi, Vik

shi.f Vi, Vi, Vk

shf.f Vi, V], Vk

ple.t.t Vi, Vk

ple.t.t V5, Vk

cpui24l.
cpuilql.
cpuf41.
cpuflil.
cpudldl.
cpudlql.
cpudlil.
cpudlil.
cpugl4l.
cpugffl.
cpudfil.
cpudlil.
cpufl4l.
cpud?ql.
cpudlqd.
cpudlql.
cpuffil.
cpug2ql.
cpud241.
cpuflil.
cpuidlql.
cpuffil.
cpudfil.
cpud?ql.

mn

mn

rnn

rnn

rnn

mn

rnn

mn

m™mn

mn

mn

mn

mn

rnn

rnn

rmn

rnn

rnn

rnn

rnn

mn

mn

rnn

rnn

$t_540_541.8,8t_540_ezxecute.s
st_540_541.5,s5t_540_ezecute.s
st_540_541.s,8t_1540_ezecute.s
st_540_541.5,5t_1540_execute.s
st_545_540.8,5t_545_execute.s
st _545_546.3,51_545_execute.s
st_545_546.8,5t_1545_execule.s
st_545_546.5,st_1545_ezecule.s
sl_545_540.5,8t_545_execule.s
st_545_546.5,5t_545_execule.s
st_545_5406.5.st_1545_execute.s
sl_545_546.5,st_1545_execute.s
st_545_540.5,5t_545_execute.s
st_545_546.5,5t_545_execute.s
st_545_546.5,8t_1545_exzecule.s
Sl_545_546.5,8t_1545_execule.s
$0_795_796.5,5t_T95_execule.s
81_795_796.5,5t_795_ezecule.s
81_795_796.5.5t_T95_execute.s
St_795_796.5,51_795 _ezecule.s
s1_795_796.5,5t_T95_execute.s
$t_795_796.s,5t_T95_execute.s
sl_805_806.5,3t_505_execute.s

$i_805_806.5,81_805_execute.s

0:01
0:12
0:02
0:16
0:01
0:02
0:01
0:03
0:01
0:12
0:02
0:16
0:01
0:11
0:01
0:15
0:01
0:08
0:02
1:11
0:02
1:11
0:02
0:31

0:11
0:22
0:12
0:26
0:11
0:12
0:11
0:13
0:11
0:22
0:12
0:26
0:11
0:21
0:11
0:25
0:11
0:18
0:12
1:21
0:12
1:21
0:12
0:41
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Table cpu4241-3, Class 2 Subtests (continued)

4805
4806
2815
2816
4815
4816
2820
2821
4820
4821
2825
2826
4825
4826
2830
2831
4830
4831
2835
2836
4835
1836
2840
2841
3840
3841
4840
4811
5840
5841
2845
2846
3845
3846
4845
4846
5845
5846

ple.t.f Vi, Vk

ple.t.f Vi, Vk

zpnd.t.t V5, Vk

zpnd.t.t Vi, Vk

zpnd.t.f Vi, Vk

zpnd.t.f Vi, Vk

sum.b.t Vk

sum.b.t Vk

sum.b.f Vk

sum.b.f Vk

sum.h.t Vk

sum.h.t Vk

sum.h.f Vk

sum.h.f Vk

sum.w.t Vk

sum.w.t Vk

sumaw.f Vk

sum.w.f V&

sum.ld.t Vk

sum.l.t Vk

sum.lf Vk

sum.lf Vk

sum.s.t Vk Native Mode
sum.s.t Vk Native Mode
sum.s.t Vk IEEE Mode

sum.s.t Vk IEEE Mode

sum.s.f Vk Native Mode
sum.s.f Vk Native Mode
sum.s.f Vk IEEE Mode

sum.s.f Vk IEEE Mode

sum.d.t Vk Native Mode
sum.d.t Vk Native Mode
sum.d.t Vk I[EEE Mode

sum.d.t Vk IEEE Mode

sum.d.f Vk Native Mode
sum.d.f Vk Native Mode
sum.d.f Vk IEEE Mode

sum.d.f Vk IEEE Mode

cpuf24l.rnn
cpudlil.run
cpuflil.rnn
cpuf24l.rnn
cpufl4l.rnn
cpuflil.ran
cpuf24l.rnn
cpuflil.rnn
cpuflil.ran
cpuf24l.rnn
cpud24l.run
cpuf24il.rnn
cpuflil.rnn
cpuf24l.rnn
cpuflil.rnn
cpui24l.rnn
cpufl{l.rnn
cpud24i.run
cpuf2f{l.rnn
cpuflil.rnn
cpufl4l.ran
cpuf2{l.rnn
cpuf2fl.run
cpugfl4l.rnn
cpuf24l.rnn
cpuf2il.rnn
cpuf24l.rnn
cpuflfl.rnn
cpuif24l.rnn
cpuflil.ron
cpuflil.rnn
cpufl4l.rnn
cpuf24l.rn
cpuf2fl.rnn
cpuif24l.rnn
cpufl4il.rnn
cpuf2il.rnn

cpuflgl.rnn

st_805_506.s,st_805_execule.s
s1_805_806.s,st_805_execule.s
s6_815_816.5,31_815_ezecule.s
st _815_816.s,5t 815 erecule.s
st_815_816.5,st_815_erecule.s
sl_815_816.s,8t_S15_erxecule.s
st_820_521.5,81_820_ezecule.s
st 820 _821.s,81_S20_execule.s
st_820_821.s,81_820_ezccule.s
st_820_821.s5,51_820_execute.s
sl 8525 _8206.8,51_S25_cxecules
§t_825_820.3,8t_S525_crecule.s
st_825_820.s5,3t_8§25_crecute.s
st_525_8206.s,8t_825_erecule.s
st_8830_581.s,5t_830_cxecule.s
$1_5830_831.5,8t_830 execute.s
5t_8830_831.s,2f_8830_execute.s
8_880_8581.3,5t_8830_exccute.s
st_885_536.s,3t_885_execule.s
st_885_836.5,8t_S35_execute.s
8t _8585_5306.5,5t_8585_execute.s
st_835_83b.s,5t_835 erxecute.s
st_540_841.5,5t_840_execule.s
st_8540_841.5,3t_S40_ezecute.s
st_840.841.5,3t_840 execute.s
3t _840_841.5,3t_1840_execute.s
sl_840_841.s,8t_S40_execule.s
st_840_841.5.5t_840_execule.s
sl_840_841.5,5t_1840 ezecule.s
st_840_841.5,5t_1840_ezxecule.s
st_8545_846.5,5t_845_erecute.s
st_845_846.5,5t_845_exrecute.s
SI_845_846.8,3t_1845_execcule.s
St_845_846.3,8t_1845_execule.s
$t_845_846.5,51_845_execute.s
st_545_8406.5,5t_545_ezxecute.s
sl_845.840.5,8t_1845_execute.s
sI_845_840.5,5t_1845_ezecule.s

0:01
0:31
0:01
0:02
0:01
0:01
0:01
0:42
0:01
0:42
0:01
0:42
0:01
0:42
0:02
0:42
0:01
0:42
0:01
0:42
0:01
0:42
0:02
1:05
0:02
1:08
0:02
1:04
0:02
1:09
0:01
1:05
0:02
1:10
0:02
1:05
0:02

0:11
0:41
0:11
0:12
0:11
0:11
0:11
0:52
0:11
0:52
0:11
0:52
0:11
0:52
0:12
0:52
0:11
0:52
0:11
0:52
0:11
0:52
0:12
1:15
0:12
1:18
0:12
1:14
0:12
1:19
0:11
1:15
0:12
1:10
0:12

0:12
1:20
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Table cpu4241-3, Class 2 Subtests (continued)

2880 maz.b.t Vk cpuf24l.rnn | st_880_581.5,8t_880_ezecule.s 0:04 0:14
2881 maz.b.t Vk cpud24l.rnn | $1_880_581.s,8t_8850_ezecule.s 2:17 2:27
4880 maz.b.f Vk cpufl4l.rnn | st_880_881.s,5t_880_ezccule.s 0:04 0:14
4881 maz.b.f Vk cpuflfl.rnn | si_880_881.s,5t_880_execute.s 2:20 2:30
2885 maz.h.t Vk cpudlil.ornn | $I_885_886.5,st_885_execute.s 0:03 0:13
2886 maz.h.t Vk cpufl4l.rnn | st_8585_586.5,81_885_execule.s 2:17 2:27
4885 maz.h.f Vk cpud2fl.rnn | st_885_586.5,5t_855_ezecule.s 0:04 0:14
4886 maz.h.f Vk cpud24l.rnn st_885_886.s,81_885_execute.s 2:20 2:30
2890 maz.w.t Vk cpufl4l.rnn | st_890_591.5,5t_890 ezecute.s 0:04 0:14
2891 maz.w.t Vk cpud24l.rnn st_890_891.5,st_890_erecute.s 2:18 2:28
4890 maz.w.f Vk cpudl4l.rnn st_890_881.3,5t_890_execute.s 0:03 0:13
4891 maz.w.f Vk cpudlil.rnn | §l_890_891.8,5t_890_ezecule.s 2:21 2:31
2895 maz.l.l Vk cpufldl.ran | st_895_80906.8,51_595_ezxecule.s 0:04 0:14
2896 maz.l.t Vk cpud24l.rnn st_895_596.5,8t_895_ezecute.s 2:19 2:29
4895 maz.lf Vk cpufl24l.rnn | st_895_896.3,81_895_execule.s 0:04 0:14
4896 maz.lf Vk cpuflil.ran 31_595_590.5,51_895_execute.s 2:22 2:32
2900 maz.s.t Vk Native Mode | cpuf24l.rnn st_900_901.s,5t_000_ezecute.s 0:04 0:14
2901 maz.s.t Vk Native Mode | cpuf24l.rnn st_900_901.5,5t_900_execule.s 2:19 2:29
3900 maz.s.t Vk IEEE Mode cpuflil.ornn | 31_900_901.s,5t_1900_erecute.s 0:03 0:13
3901 maz.s.t Vk IEEE Mode cpuf24l.rnn | st_900_901.5,st_1900_ezecute.s 2:22 2:32
4900 maz.s.f Vk Native Mode | cpuf24l.rnn | #1_900_90!.5,st_900_ezecute.s 0:04 0:14
4901 maz.s.f Vk Native Mode | cpui2f{l.rnn | st_900_901.5,st_900_execule.s 2:23 2:33
5900 maz.s.f Vk IEEE Mode cpudlil.rnn | st_900_901.s,8t_1900_ezecute.s 0:04 0:14
5901 maz.s.f Vk IEEE Mode cpudfil.ran | $I_000_901.s,5t_1900_execule.s 2:26 2:36
2905 maz.d.t Vk Native Mode | cpuf2{l.rnn | st_905_9006.s,3t_905_execute.s 0:04 0:14
2906 maz.d.t Vk Native Mode | cpug24l.rnn st_905_806.5,st_905_execute.s 2:20 2:30
3905 maz.d.t Vk [EEE Mode cpud24l.rnn | sl_905_906 s,st_1905_execute.s 0:04 0:14
39006 maz.d.t Vk IEEE Mode cpuf4l.rnn | st_905_906.5,5t_1905_exccule.s 2:22 2:32
4905 maz.d.f Vk Native Mode | cpuf24l.rnn st_905_906.¢,8t_905_ezecute.s 0:04 0:14
4906 maz.d.f Vk Native Mode | cpuf24{l.rnn | st_905_906.5,si_905_execule.s 2:23 2:33
5905 maz.d.f Vk IEEE Mode cpufl4l.rnn | st_905_906.5,8i_1905_execute.s 0:04 0:14
5906 maz.d.f Vk [EEE Mode cpudl4l.ornn | st_905_906.s5,st_1905_erecute.s 2:26 2:36
2910 min.b.t Vk cpud24l.ran s1_910_911.5,8t_910_execute.s 0:03 0:13
2911 min.b.t Vk cpudlflornn | st _910_011.5,5t_910_ezecule.s 1:44 1:54
4910 min.b.f Vk cpudl4l.rnn | st_910_911.sst_910 _erxccute.s 0:03 0:13
4911 min.b.f Vk cpudlil.rnn SU_910_911.8,81_910_erecute.s 1:46 1:56
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2915 min.h.t Vk cpud2il.rnn | 8t_915_916.s,51_915_ezecule.s 0:03 0:13
2916 min.h.i Vk cpufl4l.rnn | st_915_916.s,5t_915_ezecule.s 2:16 2:26
4915 min.h.f Vk cpuf24l.rnn | st_915_916.5,8t_915 ezecute.s 0:03 0:13
4916 min.h.f Vk cpuflil.rmn | st_915_916.s,s1_915_exzecute.s 2:20 2:30
2920 min.w.t Vk cpugl4l.rnn | st_920_921.s st 920 _ezecule.s 0:03 0:13
2921 min.w.t Vk cpudl4l.rnn | st_920_921.s,st_920_ezecule.s 2:16 2:26
4920 min.w.f Vk cpuflil.rnn | st_920_921.s,8t_920_ezecule.s 0:03 0:13
4921 min.w.f Vk cpuf24l.rnn | st_920_921.s,5_920_ezecule.s 2:19 2:29
2925 minl.t Vk cpuglil.rnn | s1_925_926.s,st_925_execute.s 0:03 0:13
2926 min.l.l Vk cpuf24l.rnn | st_925_926.s,51_925 ezecule.s 2:18 2:28
4925 mind.f Vk cpuflil.ornn si_925_926.3,5t_925_ezecule.s 0:04 0:14
4926 minl.f Vk cpuflil.rnn | st_925_926.s,st_925_ezecule.s 2:22 2:32
2930 min.s.t Vk Native Mode | cpuf2il.rnn | st_930_931.s,5t_930_ezecule.s 0:03 0:13
2931 min.s.t Vk Native Mode | cpug24l.rnn 8¢_930_931.5,51_930_ezecute.s 2:19 2:29
3930 min.s.t Vk IEEE Mode cpud24l.rnn | st_930_981.s,st_1930_ezecute.s 0:04 0:14
3931 min.s.t Vk IEEE Mode cpudlil.rnn | st_980_931.s,8t_1930_ezecute.s 2:22 2:32
4930 min.s.f Vk Native Mode | cpuj2il.rnn | si_930_981.s,5t_930_ezecute.s 0:04 0:14
4931 min.s.f Vk Native Mode | cpuf2{l.rnn | st_980_981.5,5t_930_exccute.s 2:22 2:32
5930 min.s.f Vk [EEE Mode cpudlil.rnn | st_980_981.s,st_1950_ezecute.s 0:03 0:13
5931 min.s.f Vk IEEE Mode cpufl4l.rnn | 84_980_981.s,8t_1930_ezecule.s 2:25 2:35
2935 min.d.l Vk Native Mode | cpuf24il.ran | st_985_956.s,5!_935_ezecute.s 0:04 0:14
2936 min.d.t Vk Native Mode | cpuf24l.rnn | st_985_936.s,5t_985_ezecute.s 2:18 2:28
3935 min.d.l Vk IEEE Mode cpudlil.rnn | st_935_936.s,5t_1935_erecule.s 0:04 0:14
3936 min.d.t Vk IEEE Mode cpuflfl.rnn | st_985_986.5,8t_1935_ezecule.s 2:22 2:32
4035 min.d.f Vk Native Mode | cpudffl.ornn | si_935_986.s,51_985_ezecute.s 0:03 0:13
4936 min.d.f Vk Native Mode | cpuf2{l.rnn | st_935_986.5,5!_985_ezecute.s 2:21 2:31
5935 min.d.f Vk IEEE Mode cpudlfl.orun | st_985_936.5,st_1985_ezecule.s 0:04 0:14
5936 min.d.f Vk IEEE Mode cpufl4l.rnn | st_985_9836.s,8t_1985_ezecule.s 2:25 2:35
2940 all.t Vk cpudlql.rnn s¢_940_941.5,5t_940 ezecule.s 0:01 0:11
2941 all.t Vk cpudlil.rmn 8¢t_940_941.s,5t_940_ezecule.s 0:35 0:45
4940 all.f Vk cpuflil.rnn | st_940_941.s,81_940 ezecule.s 0:01 0:11
1941 all.f Vk cpuf2il.run | st_940_941.s,s1_940_ezecute.s 0:35 0:45
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Table cpu4241-3, Class 2 Subtests (continued)

2945 any.t Vk cpud24l.rnn | st_945_946.s,st_945_ ezecute.s 0:01 0:11
2946 any.t Vk cpufl4l.rnn | st_945_946.s,st_945_ezecute.s 0:35 0:45
4945 any.f Vk cpufl4l.rnn | st_945_946.s,5t_945_ezecule.s 0:02 012
4946 any.f Vk cpud24{l.rnn | st_945_946.s,5t_945_ezecute.s 0:34 0:44
2950 parity.t Vk cpudlil.rnn | si_950_951.s,st_950_ezecule.s 0:07 0:17
2951 parity.t Vk cpudl4l.rnn | st_950_951.s,8t_950_ezecule.s 5:45 5:55
4950 parity.f Vk cpuglil.rnn | st_950_951.s,st_950_ezecule.s 0:08 0:18
4951 parity.f Vk cpud24l.rnn | st_950_951.5,5t_950 ezecute.s 5:59 6:09
955 cuth.w Vi, Vk cpud24l.rnn | st_955_056.s,st_055_ezecute.s 0:01 0:11
956 cuth.w Vi, VE cpuf2il.rnn | st_955_956.s,5t_955_ezecule.s 0:01 0:11
2955 cuth.w.t Vy,Vk cpudlil.rnn | st_955_956.s,st_955_ezecule.s 0:02 0:12
2956 cuth.w.t Vj, Vk cpudl4l.rnn | st_955_956.s,st_955_ezecute.s 0:08 0:18
4955 coth.w.f Vi, Vk cpuflil.rnn | st_955_956.s,st_955_execute.s 0:01 0:11
4956 cuth.w.f Vj, Vk cpud24l.rnn | st_955_956.s,81_955_execute.s 0:09 0:19
957 cuth.w Vi, Vk cpuflil.rnn | st_957_958.s,8t_957_execute.s 0:01 0:11
958 cuth.we Vj, Vk cpuf2fl.rmn | st_957_958.s,51_957_execule.s 0:02 0:12
2957 cvth.w.t V3, Vk cpufl4l.rnn | st_957_958.5,5t_957_ezecute.s 0:01 0:11
2958 cvth.w.t V3, Vk cpudlil.rnn | st_957_958.5,5t_957_ezecute.s 0:15 0:25
4957 cuth.w.f V5, Vk cpuf2f{l.rnn | st_957_955.s,st_957 erecule.s 0:01 0:11
4958 cvth.w.f Vi, Vk cpudlil.rnn | st_957_958.s,5t_957_ezecute.s 0:16 0:26
960 { cvtw.b V5 Vk cpud24{l.rnn | st_960_961.s,8t_960 ezecule.s 0:01 0:11
961 cvtw. b Vi, Vi cpudlil.rmn | st_960_961.s,5t_960_execute.s 0:04 0:14
2960 cvtw. bt Vi, Vk cpudlil.rmn | st_960_961.s,st_960_ezecule.s 0:01 0:11
2961 cotw. b.t Vi Vk cpuflfl.rnn | st_960_961.5,5t_960_execute.s 0:33 0:43
4960 cvlw.b.f V5, Vk cpuflil.rnn | st_960_961.s,st_960_ezxecute.s 0:01 0:11
4961 evtw.b.f Vi, Vk cpuflil.rnn | st_960_961.s,st_960_erecute.s 0:33 0:43
962 cotw.hh V5, Vk cpud24l.rnn | st_962_963.s,st_962_exccute.s 0:01 0:11
963 cvtw.h Vi, Vk cpuflfl.rnn | st_962_968.5,st_0962_exccute.s 0:04 ; 0:14
2962 cvtw bt Vi, Vk cpuflil.rnn | st_962_968.sst_962_erecute.s 0:01 0:11
2963 cotw. h.t Vi, Vk cpuflil.rnn | st_962_963.s,s5t_962_execute.s 0:33 0:43
4962 cvtw h.f V4. Vi cpudl4l.rnn | st_962_968.s,st_962_ezxecute.s 0:02 0:12
4963 evtw. b f Vi, Vk cpuflil.rnn | st_962_963.s,s1_962_execule.s 0:33 0:43
965 cvtw.! Vj, Vk cpuflil.ornn | st_965_966.s,st_965_ezecule.s 0:01 0:11
966 cvtw.l V3, Vk cpudl4l.rnn | st_965_960.s,st_965 erecule.s . 004 0:14
2965 cotw .l Vi, VEk cpud2il.rnn | st_065_966.s,st_965_ezecule.s 0:02 0:12
2966 cvlw .t V), Vk cpufl4l.rnn | sl_065_960.5,8t_065_ezecute.s 0:34 0:44
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4965
4966
967
968
1967
1968
2967
2968
3967
3968
4967
4968
5967
5968
970
971
1970
1971
2970
297%
3970
3971
4970
4971
5970
5971
975
976
2975
2976

CONVEX Processor Diagnostics Manual

Table cpu4241-3, Class 2 Subtests (continued)

cvtw.l.f V5, Vk
cevtw.l.f Vi, Vk
cvtw.s V5, Vk Native Mode
cvtw.s V3, Vk Nalive Mode
cvtw.s Vj,Vk IEEE Mode
cvtw.s V5, Vk IEEE Mode
cvlw.s.t V5, Vk Nalive Mode
cvtw.s.t V5, Vk Native Mode
cvlw.s.t Vj,Vk IEEE Mode
cviw.s.t Vj,Vk IEEE Mode
cviw.s.f V4, Vk Native Mode
cvtw.s.f V5, Vk Native Mode
cvtw.s.f V5, Vk IEEE Mode
cvtw.s.f V§,Vk IEEE Mode
cviw.d Vi, Vk Native Mode
cvtw.d V4§, Vk Native Mode
cviw.d V3, Vk IEEE Mode
cvtw.d V3, Vk IEEE Mode
cvtw.d.t V5, Vk Native Mode
cvtw.d.t Vj,Vk Native Mode
cvtw.d.t V§,Vk IEEE Mode
evtw.d.t V§,Vk IEEE Mode
cvtw.d.f Vj,Vk Native Mode
cvtw.d.f V5,Vk Native Mode
cvtw.d.f Vi, Vk IEEE Mode
cvtw.d.f V3, Vk IEEE Mode
cvtl.w V5, Vk

cvtl.w Vi, Vk

cotlw.t Vy,Vk

cutl.w.t Vi, Vk

cpud24l.rnn
cpufl4l.ran
cpufl4l.rnn
cpudlil.rnn
cpud24l.rnn
cpudl4l.rnn
cpugl4l.rnn
cpuflil.rnn
cpudlil.rnn
cpufli{l.rnn
cpuflfl.rnn
cpudlil.rnn
cpuf24l.rnn
cpudlil.rnn
cpudl4l.rnn
cpuflil.rnn
cpudlil.rnn
cpuflil.rnn
cpudlil.ornn
cpuf2il.rnn
cpuflil.rnn
cpudll.run
cpuflil.rnn
crudlil.run
cpud2il.rnn
cpudilrnn
cpudlil.ran
cpudlqlornn
cpudlil.rnn

cpuflil.rnn

8t_965_966.5,81_965_ezecute.s
st_965_966.s,5t_965_ezecute.s
st_967_968.5,81_967 execule.s
st_967_968.5,5t_967 execute.s
st_967_968.5,8t_1967_execute.s
st_967_968.s,st_1967_execute.s
st_967_968.s,5t_967 ezecule.s
st_967_968.5,5t_967 ezecute.s
SL_967_968.5,5t_1967_ezecute.s
$t_967_968.s,st_1967_ezecute.s
§t_967_968.5,8t_967 execute.s
st_967_968.5,8t_967 execute.s
5L_967_968.s,st_1967_execute.s
$L_907_968.5,st_1967_execute.s
$¢_970_971.8,3¢t_970_ezecute.s
s8_970_971.5,8t_970_ezecute.s
si_070_971.5,5t_1970_ezxecute.s
$¢_970_971.5,8¢t_1970_execute.s
st_970_971.5,5¢_970_ezecute.s
st_970_971.5,8t_970_ezecute.s
$6_970_971.5,5t_1970_execute.s
st_970_971.s,8t_1970_ezxecute.s
§6_070_971.5,5t_970_ezecule.s
8t_970_971.5,5t_970_ezecute.s
$i_970_971.2,8¢_1970_execule.s
8t_970_971.5,5t_1970_execute.s
$t_975_976.5,8¢_975_ezecute.s
s1_875_976.5,8¢_975_ezecute.s
5t_975_976.5,5t_975_ezecute.e
st_975_976.5,5t_975_execule.s

0:02
0:35
0:01
0:05
0:01
0:05
0:02
0:39
0:02
0:39
0:02
0:39
0:01
0:40
0:01
0:05
0:01
0:05
0:01
0:40
0:01
0:39
0:02
0:39
0:02
0:39
0:01
0:09
0:02
1:15

0:12
0:45
0:11
0:15
0:11
0:15
0:12
0:49
0:12
0:49
0:12
0:49
0:11
0:50
0:11
0:15
0:11
0:156
0:11
0:50
0:11
0:49
0:12
0:49
0:12
0:49
0:11
0:19
0:12
1:25
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Table cpu4241-3, Class 2 Subtests (continued)

cvtlw.f Vi, Vk

cvtl.w.f Vi, Vk

cvtl.s V3, Vk Native Mode
cvtl.s Vi, Vk Native Mode
cvtl.s Vi, Vk IEEFE Mode
cutl.s V3, Vk IEEE Mode
cutl.s.t Vi, Vk Natlive Mode
cvtl.s.t Vi,Vk Native Mode
cvtl.s.t Vi,Vk IEEE Mode
cvtl.s.t V5, Vk IEEE Mode
cvtl.s.f V5, Vk Native Mode
cvtl.s.f Vj,Vk Native Mode
cvtl.s.f V5, Vk IEEE Mode
cvtl.s.f V5, Vk IEEE Mode
cvtl.d V3,Vk Native Mode
cvtl.d Vi, Vk Native Mode
evtl.d Vj, Vk IEEE Mode
cvtl.d Vj,Vk IEEE Mode
cvtl.d.t Vi, Vk Nalive Mode
cvtl.d.t V3,Vk Native Mode
cvtl.d.t Vi, Vk IEEE Mode
cvtl.d.t Vi, Vk IEEE Mode
cutl.d.f Vi, Vk Native Mode
cutl.d.f Vi, Vk Native Mode
cotl d.f Vj,Vk IEEE Mode
cutl.d.f V), VL [EEE Mode
cvts.w Vi, VEk Native Mode
cvtz.w Vi, VEk Native Mode
cvts.w Vi, Vk IEEE Mode
cvts.w Vi, Vk IEEE Mode
cuts.w.d Vi, VE Native Mode
cuts.w.t Vi, Vk Native Mode
cuts.w.t Vi, Vk IEEE Mode
cutz.w.t V), Vk IEEE Mode

cpud241.
cpud24l.
cpuf24l.
cpud24l.
cpud24l.
cpud241.
cpud24l.
cpuf24l.
cpud24l.
cpud2fl.
cpud24l.
cpud24l.
cpud2il.
cpud241.
cpud24l.
cpuglql.
cpuf241.
cpud241.
cpuilil.
cpuiZil.
cpud241.
cpuflil.
cpud2ql1.
cpuflil.
cpud241.
cpud241.
cpuf241.
cpuflil.
cpufd241.
cpud241.
cpuf241.
cpuf2il.
cpuf2il.
cpud24l.

mn

mn

rnn

rmn

rmn

rnn

rmn

rmn

mn

mn

mn

mn

mn

mn

mn

rnn

mn

rn

rnn

mn

rnn

mn

rmn

mn

rnn

mn

™mn

mn

rnn

mn

rmn

rmn

mn

mn

st_975_976.3,5t_975_ezecute.s
st_975_976.5,st_975_execute.s
st_977_978.5,5t_977_execute.s
st_977_978.5,5t_977 execute.s
s_977_978.s,5t_1977_ezecute.s
st_977_978.s,5t_1977_ezecute.s
st_977_978.s,5t_977_ezxecute.s
st_977_978.5,8t_977 execule.s
8t_977_978.5,5t_1977_execule.s
§t_977_978.s,5t_1977_ezecute.s
st_977_978.5,8t_977 ezecule.s
st_977_978.5,5t_977_ezecule.s
st_977_978.5,5t_1977 execute.s
st_977_978.s,st_1977_execute.s
st_9850_981.s,st_980_ezecute.s
st_950_981.5,st_980_ezecule.s
s$t_950_981.s,5t_1980_execute.s
§t_950_981.3,st_1980_ezecute.s
st_9850_981.3,3t_950_ezecute.s
st_950_981.s,5t_950_ezecule.s
st_980_981.s,5t_1980_ezecule.s
st_980_981.s,5t_1980_ezecute.s
st_980_951.5,5t_980_erecute.s
st_950_981.5,st_980_execute.s
st_980_981.s,5t_1980_execute.s
st_950_981.5,8t_1950_execute.s
st_985_986.s,st_985_execute.s
st_9%5_986.5,8t_985_ezrecute.s
st _985_986.5,51_1985_erecule.s
st_955_986.5,5t_1985_execule.s
sU1_085_986.s,5t_985_exzecute.s
st_985_986.s,51_985_execute.s
st_0855_956.5,8_1955_ezecute.s

st_985_986.s,st_1985 _ezecule.s

0:46

1:26
0:11
0:15
0:11
0:15
0:11
0:50
0:11
0:50
0:11
0:49
0:12
0:49
0:11
0:15
0:11
0:15
0:12
0:49
0:11
0:50
0:11
0:50
0:11
0:50
0:11
0:16
0:11
0:16
0:11
0:52
0:12
0:56
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Table cpu4241-3, Class 2 Subtests (continued)

4985
4986
5985
5986
987
988
1987
1988
2987
2988
3987
3988
4987
4988
5987
5988
990
991
1990
1991
2990
2991
3990
3991
4990
4991
5990
5991
992
993
1992
1993
2992
2993
3992
3993

cvts.w.f Vi, Vk Native Mode
cuts.w.f V3, Vk Nalive Mode
cvis.w.f Vi, Vk IEEE Mode
cvts.w.f V], Vk IEEE Mode
cvts.l V5, Vk Native Mode
cuts.l Vj,Vk Native Mode
cuts.l V5, Vk IEEE Mode
cuts.l Vi, Vk IEEE Mode
cuts.d.t Vi, Vk Native Mode
cuts.l.t Vi, Vk Native Mode
cuts.l.t Vi, Vk IEEE Mode
cuts.l.t Vi, Vk IEEE Mode
cuts.d.f Vi, Vk Nalive Mode
cvte.l.f Vi, Vk Native Mode
cuts.l.f Vi, Vk IEEE Mode
cvts.l.f Vj,Vk IEEE Mode
cuts.d Vj,Vk Native Mode
cvts.d Vi,Vk Native Mode
cvts.d Vj,Vk IEEE Mode
cvts.d Vj, Vk IEEE Mode
cuts.d.t Vj,Vk Native Mode
cvts.d.t Vi, Vk Native Mode
cvts.d.t V3, Vk IEEE Mode
cuts.d.t Vi, Vk IEEE Mode
cvts.d.f Vi, Vk Native Mode
cuts.d.f V5, Vk Native Mode
cvts.d.f Vi, Vk IEEE Mode
cvts.d.f Vi, Vk IEEE Mode
cvtd.w V3, Vk Native Mode
cvtd.w Vi, Vk Native Mode
cvtd.w V4, Vk IEEE Mode
cotd.w Vi, Vk IEEE Mode
cutd.w.t V5, Vk Native Mode
cvld.w.t V4, Vk Native Mode
cvtd.w.t V5, Vk IEEE Mode
cotd.w.t Vi, Vk IEEE Mode

cpudlil.run
cpuflil.rnn
cpuglil.rnn
cpuf24l.rmn
cpuflfl.rnn
cpuflil.rnn
cpui2ql.rnn
cpuf24l.rnn
cpudlil.rnn
cpud24l.rnn
cpuflil.rnn
cpufl4l.rnn
cpudlil.rnn
cpuflil.rnn
cpufl4l.rn
cpudl2il.rnn
cpud24l.rnn
cpuflil.rnn
cpuflil.rnn

cpuflil.ran

-cpuflfl.ran

cpudlil.rnn
cpud24l.rnn
cpud24l.rmn
cpuf24l.ron
cpuflil.rnn
cpuflil.rnn
cpuilil.rnn
cpuilil.rnn
cpud24l.run
cpuilil.rnn
cpuflil.rnn
cpudlil.rnn
cpudl4l.rnn
cpud24l.rnn
cpuflfl.rnn

st_985_986.s,st_985_ezecule.s

st_985_986.5,5t_985_ezecute.s
st_985_986.5,5t_1985_ezecute.s
8t_985_986.s,st_1985_ezecute.s
8t_987_988.5,8L_987 ezecute.s

st_987_988.s,5t_987_execute.s

8t_987_988.3,st_1987_execule.s
s1_987_988.5,3t_1987_ezecute.s
st_987_988.s,st_987 _ezecute.s

st_987_988.s,8t_987_execule.s

st_987_958.s,5t_1987_execule.s
8t_087_988.s,5t_1987 execule.s
st_987_988.s,8t_987 execule.s

st_987_988.s,51_987 ezecute.s

s_987_988.5,8t_1987_execule.s
st_987_988.5,81_1987 _execute.s
st_990_991.5,5t_990_ezecute.s

st_990_991.s,8_990_ezxecute.s

s¢_990_991.3,3t_1990_ezecute.s
st_990_991.5,st_1990_ezxecule.s
5_990_981.5,5t_990 ezeculc.s

5t_990_991.5,5t_990_ezeculc.s
51_990_991.s,5t_1990_ezecule.s
§1_990_991.5,st_1990_ezecule.s
&t_990_991.s,st_990_execute.s

8_990_991.5,81_990_execute.s
st_990_991.s,5t_1990_execule.s
8t_990_991.5,8t_1990_ezecule.s
56_992 998.5,8t_992_execule.s

51_992_993.5,5t_992_execule.s
sl_992_998.s,51_1982 czecule.s
56_992_993.5,5t_1992_execule.s
st_992_093.5,s1_092 execuie.s

st_992 _093.3 8t_992 execule.s
5t_992_998.5,st_1992_execute.s
§t_992_998.s,5t_1992 execule.s

0:02
0:42
0:02
0:46
0:01
0:06
0:01
0:06
0:01
0:42
0:01
0:47
0:01
0:42
0:02
0:46
0:01
0:05
0:01
0:06
0:02
0:41
0:02
0:47
0:02
0:41
0:02
0:47
0:01
0:06
0:01
0:06
0:01
0:42
0:02
0:46
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Table cpu4241-3, Class 2 Subtests (continued)

TEST

PERFORMED

4992 cvid.w.f V5, Vk Native Mode | cpug24l.rnn | st_992_098.5,5(_992 ezecute.s 0:01 0:11
4993 cvtd.w.f V5, Vk Native Mode | cpuffil.rnn | st_992_9893.5,5t_992_ezecute.s 0:42 0:52
5992 cutd.w.f Vi, Vk [EEE Mode cpuf24l.rnn | st_992_998.s,st_1992_ezecute.s 0:02 0:12
5993 cvtd.w.f Vy,Vk IEEE Mode cpuf24lornn | st_992_998.s,st_1992_ezecute.s 0:46 0:56
995 cvtd.l Vi, Vk Native Mode cpudlil.ornn | st _995_996.5,5t_995_execute.s 0:01 0:11
996 cutdl Vi, Vk Native Mode cpudlql.ornn | st_995_996.s,5t_995_execute.s 0:05 0:15
1995 cvtd.l Vi, Vk IEEE Mode cpudlil.ornn | st_995_996.s,st_1995_ezecute.s 0:01 0:11
1996 cutd.l Vi, Vk IEEE Mode cpuflql.rnn | st_995_996.5,st_1995_execule.s 0:06 0:16
2995 cutd.l.t V5, Vk Native Mode cpudlil.ornn | st_995_996.s,5t_995_ezxecule.s 0:02 0:12
2996 cutd.d.l V4, Vk Native Mode cpud24l.rmn | $t_995_996.s st_995 execute.s 0:41 0:51
3995 cutd.l.t Vi, Vk IEEE Mode cpuflil.ornn | 1_995_096.5,5t_1995_ezecule.s 0:01 0:11
3996 cutd.l.t V5, Vk IEEE Mode cpudlit.ornn | st 995 _996.5,st_1995_execule.s 0:47 0:57
4995 cutd.Lf V5, Vk Native Mode cpudlql.rnn $t_995_996.5,5t_995_ezxecute.s 0:02 0:12
4996 cutd.lf Vi, Vk Native Mode cpuf24l.rnn | 81 995_996.s,st_995_execute.s 0:42 0:52
5995 cvtd.L.f Vi, Vk IEEE Mode cpudlil.rnn | st_995_996.s5 st_1995_execute.s 0:01 0:11
5996 cvtd.Lf Vi, Vk IFEE Mode cpuflflornn | st_995_996.5,(_1995_execule.s 0:47 0:57
997 cvtd.s Vi, Vk Native Mode cpudlil.rnn 31_097_995.5,8t_997_execule.s 0:01 0:11
998 cvtd.s V3, Vk Nalive Mode cpudlql.rnn 36_997_998.5,5t_997_ezecutle.s 0:06 0:16
1997 cutd.s Vi, Vk [EEE Mode cpudlilornn | st _997_998.5,5t_1997 execule.s 0:01 0:11
1998 cvtd.s V3,Vk IEEE Mode cpuflil.ornn | st_997_998.s,5t_1997_execule.s 0:07 0:17
2997 cvtd.s.t V5, Vi Native Mode | cpuf2fyl.rnn | 51_997_998.5,5(_997_ezecule.s 0:01 0:11
2998 cvtd.s.t Vj, Vk Nalive Mode cpudlil.rnn 31_997_998.5,5t_997_execule.s 0:43 0:53
3997 cvtd.s.t Vi, Vk IEEE Mode cpuflil.rnn | s1_997_998.s,8_1997_ezecute.s 0:02 0:12
3998 cutd.s.t Vi, Vk IEEE Mode cpud2fl.rnn | 21 _997_998.s,5t 1397 execule.s 0:49 0:59
4997 cvtd.s.f Vi, Vi Native Mode cpud24l.rnn 31_997_098.5,5t_997_ezxecule.s 0:01 0:11
4998 cutd.s.f V5, ¥k Native Mode cpuflil.rnn $t_997_098.5,50_997 execute.s 0:43 0:53
5997 cvtd.s.f V5, Vk IEEE Mode cpufffl.ornn | st _997_998.5,5t_1997 execule.s 0:01 0:11
5998 cutd.s.f V), Vk [EEE Mode cpuf24l.rnn | 2_997_098.5,5t_1997_execule.s 0:50 1:.00
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Class 3 subtests verify the operation of the multiply and divide pipe. Specifically, this class
verifies the vector/vector and scalar/vector multiplications and divisions.

All subtests end with a halt command and store a halt code in address register Al. If the code
stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the subtest
failed. The following table lists the Class 3 subtests:

mul.b.t Vi,55,Vk

mul.b.t Vi, S5, Vk

mul.b.f Vi,55,Vk

mul.b.f V1,85, Vk

mul.h.t Vi, S5, Vk

mul.h.t Vi, 85, Vk

mul.h.f V3,8, Vk

mul h.f Vi, S5, Vk

mul.w.t Vi,57, Vk

mul.w.t Vi,55, Vk

mul.w.f Vi,55, Vk

mul.w.f Vi,55,Vk

mull.l Vi85, Vk

mull.t Vi S, Vk

mul.l.f Vi.5i,Vk

mull.f Vi,8j,Vk

mul.s.t V1,57, Vk Native Mode
mul.s.t Vi, S), Vk Native Mode
mul.s.t Vi, S5, Vk IEEE Mode
mul.s.t Vi, 55, Vk IEEE Mode
mul.s.f Vi 55, Vk Native Mode
mul.s.f Vi, S, Vk Native Mode
mul.s.f Vi,55,Vk IEEE Mode
mul.s.f Vi.S5, Vk IEEE Mode
mul.d.t Vi, S5, Vk Native Mode
mul.d.l Vi, Sj, Vk Native Mode

Table cpu4241-4, Class 3 Subtests

cpuflil.rnn
cpud24l.rnn
cpufl4il.rnn
cpuf2il.rnn
cpufl4l.rnn
cpuflil.rnn
cpuflil.rnn
cpud24l.rnn
cpuilfl.run
cpudffl.rnn
cpudl4l.rnn
cpudlil.ron
cpudlil.ron
cpuf2il.rnn
cpuf24l.rnn
cpufli{l.rnn
cpui2il.ron
cpufZ4l.ron
cpuflil.rnn
cpuflil.rnn
cpudlil.rnn
cpuflil.ran
cpuflil.rnn
cpuffil.rnn
cpuff4l.rnn
cpuflil.rnn

§t_680_631.s,5t_0630_execute.s
st_630_631.s,8t_680_execute.s
8t_680_681.s,st_650_ezecute.s
st_080_681.s,8t_0630_ezecute.s
st_685_086.5,5t_635_ezecute.s
8t_635_0636.5,3t_6835_execule.s
st_685_636.s,st_0635_execute.s
st_685_686.5,3t_685_execute.s
ot_640_641.3,8t_640_ezecute.s
st_640_641.s,st_640_ezecute.s
st_640_641.5,88_640_ezecute.s
st_640_641.s,8t_640_ezecute.s
3t_645_646.5,8t_645_ezecute.s
st_645_646.5,81_645_execute.s
st_645_646.s,5t_645_ezecule.s
st_645_646.5,8t_0645_execule.s
3t_650_651.3,st_650_ezecute.s
st_650_651.s,5t_650_execute.s
st_650_651.s,st_1650_ezecute.s
sl_650_651.s,5t_1650_ezecute.s
$t_650_0651.3,5t_050_ezecute.s
st_650_651.3,8t_650_execute.s
st_650_651.5,8t_1650_execule.s
st_650_651.s,50_1650_execule.s
$L_655_656.5,5L_655_ezecule.s
st_655_656.3,51_655_erecute.s

0:01
0:19
0:01
0:19
0:02
0:19
0:02
0:19
0:01
0:18
0:02
0:19
0:01
0:19
0:01
0:19
0:01
0:11
0:02
0:16
0:01
0:10
0:01
0:15
0:01
0:11

0:11
0:29
0:11
0:29
0:12
0:29
0:12
0:29
0:11
0:28
0:12
0:29
0:11
0:29
0:11
0:29
0:11
0:21
0:12
0:26
0:11
0:20
0:11
0:25
0:11
0:21
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Table cpu4241-4, Class 3 Subtests (continued)

3655
3656
4655
4656
5655
5656
2660
2661
4660
4661
2665
2666
4665
4666
2670
2671
4670
4671
2675
2676
4675
4676
2680
2681
3680
3681
4680
4681
5680
5681

mul.d.t V3,55, Vk IEEE Mode
mul.d.t Vi,57, Vk IEEE Mode
mul.d.f V3,55, Vk Native Mode
mul.d.f V3,55, Vk Native Mode
mul.d.f Vi, S5, Vk IEEE Mode
mul.d.f Vi,5j, Vk IEEE Mode
div.b.t Vi,55,Vk

div.b.t Vi, S5, Vk

div.b.f Vi, S5, Vk

div.b.f Vi, S, Vk

div.h.t V1,55, Vk

div.h.t Vi, 55, Vk

div.h.f Vi, 85, Vi

div.h.f Vi, 55, Vk

diviw.t Vi, 55, Vk

div.w.t Vi, 55, Vk

div.w.f Vi, 5, Vk

div.w.f Vi, S5, Vk

div.l.t V3,55, Vk

div.l.t Vi, 55, Vk

div.l.f Vi, 55, Vk

dw.l.f Vi,5;5,Vk

div.s.t Vi,8), Vk Native Mode
div.s.t Vi, 55, Vk Native Mode
div.s.t Vi, S5, Vk IEEE Mode
div.s.t Vi,.5), Vk IEEE Mode
div.s.f Vi,5j,Vk Native Mode
div.s.f Vi,5j, Vk Native Mode
div.s.f ViS5, Vk IEEE Mode
div.s.f Vi,55, Vk IEEE Mode

cpud41.
cpudil.
cpuiflil.
cpud241.
cpufl4l.
cpuflql.
cpud24l.
cpud2il.
cpuf24l.
cpufl4l.
cpufl4l.
cpuflil.
cpufl4l.
cpuf2il.
cpufdlil.
cpudf4l.
cpudf4l.
cpuflil.
cpud241.
cpuflil.

cpuflil

cpufl4l.
cpuflil.
cpuflil.
cpuf2ql.
cpuflil.
cpudlql.
cpuf241.
cpuflil.
cpudl4l.

rmn

rmn

rnan

rmn

mn

mn

mn

rmn

rnn

rmn

mn

mn

rmn

rnn

mn

mn

rmn

mn

rmn

rnn

.rmn

™mn

™mn

mn

rmn

mn

ran

rmn

mn

rmn

st_655_056.s,8t_1655_execute.s
st_655_656.8,st_1655_ezecute.s
st_655_656.5,8t_655_execute.s
8t _655_656.s,st_0655_ezecule.s
st_655_656.5,8t_1655_ezecule.s
st_655_656.5,5(_1655_execule.s
sl_660_6061.s,sl_660_ezecute.s
SI_660_661.5,st_660_execute.s
st_660_601.5,5t_660_execute.s
st_660_6061.s,st_660_execule.s
sl_665_666.8,5t_65_execute.s
st_665_660.3,3L_665_execute.s
st_665_666.5,5t_6065_exccule.s
st_665_6606.3,5t_665_execule.s
Si_670_671.5,81_670_ezecule.s
SU_070_671.2,88_0670_execute.s
SI_B70_671.8,8t_670_execute.s
st_670_671.58,88_670_execule.s
SL_6T5_6T6.8,86_675_exccute.s
st_675_6706.5,5t_675_execute.s
SE_O75_676.3,81_675_ezecule.s
st_675_676.3,81_675_execule.s
sl_680_681.5,81_680_ezecute.s
st_680_6851.s,8t_680_exzecute.s
si_6S0_0681.5,5(_1680_erecule.s
st_680_651.5.51_l680_erecute.s
SU_680_681.8,3t_0680_execute.s
gt _680_6851.8.81_650_ezecute.s
st_6S0_681.5,5t_1680_execute.s

3t_680_081.3,8t_1650_execute.s
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Table cpu4241-4, Class 3 Subtests (continued)

2685
2686
3685
3686
4685
4686
5685
5686
690
691
1690
1691
2690
2691
3690
3691
4690
4691
5690
5691
695
696
1695
1686
2695
2696
3695
3696
4695
4696

div.d.t V3,55, Vk Native Mode

div.d.t V3,55, Vk Native Mode
div.d.t V3,55, Vk IEEE Mode
div.d.t Vi, S5, Vk IEEE Mode
div.d.f Vi,57, Vk Native Mode
div.d.f Vi,Sj, Vk Native Mode
div.d.f Vi,Sj, Vk IEEE Mode
div.d.f Vi, S5, Vk IEEE Mode
div.s 51, V5, Vk Native Mode
div.s 5, V5, Vk Native Mode
div.s 51, Vi, Vk IEEE Mode
div.s 51, Vi, Vk IEEE Mode
div.s.t Si, V3, Vk Native Mode
div.s.t Si, V3, Vk Native Mode
div.s.t Si,Vj, Vk IEEE Mode
div.s.t Si,Vj, Vk IEEE Mode
div.s.f Si, V5, Vk Native Mode
div.s.f Si, Vy, Vk Native Mode
div.s.f 53, V5, Vk IEEE Mode
div.s.f S, Vy, Vk IEEE Mode
div.d Si, V5, Vk Native Mode
div.d Si,Vj,Vk Native Mode
div.d Si, V5, Vk IEEE Mode
div.d Si,Vj,Vk IEEE Mode
div.d.t Si,Vj, Vk Native Mode
div.d.t Si,Vj, Vk Native Mode
div.d.t Si,Vj,Vk IEEE Mode
div.d.t S, Vi, Vk IEEE Mode
div.d.f Si,Vj, Vk Native Mode
div.d.f St,Vj, Vk Native Mode

cpugdl4{l.rnn
cpudl4l.rnn
cpufl4l.rnn
cpuglil.rnn
cpuql4l.rnn
cpud24l.rnn
cpudl4il.rnn
cpufl4l.rnn
cpudl4l.rnn
cpuflil.run
cpuil4l.run
cpuflil.rnn
cpufl4l.run
cpuf24l.rnn
cpudlql.rnn
cpufl4l.run
cpuflil.ron
cpudlil.ran
cpuflil.run
cpudl4l.rnn
cpuf24l.rnn
cpufl4l.rnn
cpuflql.rnn
cpudlql.rnn
cpufl4l.rnn
cpuf24l.rnn
cpuf24l.rnn
cpuflfl.run
cpuilil.rnn

cpuflil.rnn

sL_685_686.5,8L_0685_ezecute.s

8t_085_686.s,st_685_ezecute.s
st_685_686.5,5t_1685_execute.s
sl_0685_686.s,5t_1685_ezecule.s
st_585_b‘8bis,st_b‘85_ezec§te.s
st_085_680.5,st_685_ezecute.s
st_685_080.s,st_I685_ezxecute.s
§t_085_686.s,5t_1685_execule.s
st_0690_691.s,st_690_ezecule.s
5t_690_691.s,st_690_ezecute.s
sb_690_691.5,81_1690_ezecute.s
st_690_691.s,st_1690_execute.s
§t_090_691.5,st_690_ezecute.s
st_0690_691.5,st_090_ezecute.s
si_690_691.5,5t_1690_ezecute.s
st_690_691.s,51_1690_ezecute.s
st_690_691.s,st_690_ezecule.s
st_690_691.3,st_690_execute.s
st _0690_691.s5,8t_1690_ezecute.s
st_690_691.s,8t_1690_execute.s
§t_695_6906.5,8¢t_095_ezecule.s
st_095_696.s,st_695_ezecute.s
st_695_696.s,st_1695_execute.s
st_095_696.5,st_1695_execute.s
st_695_696.5,5t_695_ezecule.s
st_695_6906.s,8t_695_ezecute.s
st_695_6906.5,3t_1695_erecute.s
st_695_696.3,st_1695_ezecute.s
st_695_6906.3,3t_695_ezecute.s
sL_095_696.5,81_095_ezecule.s

0:01 0:11
0:17 0:27
0:02 0:12
0:28 0:38
0:01 0:11
0:17 0:27
0:02 0:12
0:28 0:38
0:01 0:11
0:03 0:13
0:01 0:11
0:03 0:13
0:01 0:11
0:14 0:24
0:01 0:11
0:22 0:32
0:01 0:11
0:13 0:23
0:01 0:11
0:21 0:31
0:01 0:11
0:03 0:13
0:01 0:11
0:05 0:15
0:01 0:11
0:18 0:28
0:01 0:11
0:28 0:38
0:01 0:11
0:18 0:28
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Table cpu4241-4, Class 3 Subtests (continued)

| OBIJECT
MODULE
5695 div.d.f S2, V3, Vk IEEE Mode cpuil4l.rnn | st_695_696.s,81_1695 exzecute.s 0:01 0:11
5696 div.d.f 51, V3, Vk IEEE Mode cpuql4l.rnn | st_695_696.s,8t_1695_czecule.s 0:28 0:38
2700 mul.b.t Vi, V], Vk cpufl4l.rnn | st_700_701.s,st_700_execule.s 0:01 0:11
2701 mul.b.t Vi,Vj, Vk cpufl4l.rnn st_700_701.s,st_700_execute.s 0:25 0:35
4700 mul.b.f Vi,Vj, Vk cpuflil.rnn | st_700_701.5,st_700_ezecute.s 0:02 0:12
4701 mul.b.f Vi,Vj Vk cpudl4l.rnn §¢_700_701.5,st_700_ezecute.s 0:25 0:35
2705 mul.h.t Vi, V], Vk cpud24l.rnn | st_705_706.3,5t_705_ezecute.s 0:02 0:12
2706 mul.h.t Vi,Vj, Vk cpufl24l.rnn ) st_705_706.5,st_705_execute.s 0:25 0:35
4705 mul h.f Vi, Vj, Vk cpud24l.rnn st_705_706.5,81_705_ezecute.s 0:02 0:12
4706 mul.h.f Vi, Vy, Vk cpuflil.rnn | st_705_706.s,5t_705_erecule.s 0:26 0:36
2710 mul.w.t Vi, V], Vk cpud24l.rnn st_710_711.8,sl_710_execule.s 0:01 0:11
2711 mul.w.t Vi, Vi, Vk cpug24l.rnn st_710_711.s,st_710_ezecute.s 0:26 0:36
4710 mul.w.f Vi, Vj, Vi cpuflfl.rnn st_710_711.5,5t_710_exrecute.s 0:02 0:12
4711 mul.w.f Vi, Vy, Vk cpud2f{l.rnn | st_710_711.s,st_T10_ezxecute.s 0:26 0:36
2715 mul.l.t Vi, Vj, Vi cpudf4l.rnn st_715_716.s,5L_715_execute.s 0:02 0:12
2716 mul.l.t Vi, Vy, Vk cpuflil.rnn | st_715_716.s,8t_715 exccute.s 0:26 0:36
4715 mul l.f Vi, V), Vk cpudlil.rmn | st_715_716.5,5t_715_ezecule.s 0:02 0:12
4716 mul.l.f Vi, V3, Vi cpuf24l.rnn | st_T15_716.8,8t_715_ezecule.s 0:25 0:35
2720 mul.s.t Vi, V3, Vk Native Mode | cpuf24l.rnn st_T720_721.s5,81_720_erecule.s 0:01 0:11 .
2721 mul.s.t Vi, V5, Vk Native Mode | cpuf2fl.rnn | si_720_721.s,st_720_ezecute.s 0:13 0:23
3720 mul.s.t Vi,Vj, Vk IEEE Mode cpuflfl.rnn | st_T720_721.s,st_1720_execute.s 0:02 0:12
3721 mul.s.t Vi,Vj, Vk IEEE Mode cpuilil.rnn | st_720_721.s,st_1720_ezecule.s 0:30 0:40
4720 mul.s.f Vi, Vj, Vk Native Mode | cpugd2{l.rnn | st_720_721.55_720_erecule.s 0:01 0:11
4721 mul.s.f Vi, Vj, Vk Native Mode | cpud2f{l.rnn | st_720_72{.s,5t_T20_ezecule.s 0:13 0:23
5720 mul.s.f Vi, V], Vk IEEE Mode cpud24l.ornn | st_720_721.s,8l_1720_ezecute.s 0:02 0:12
5721 mul.s.f Vi, V), Vk IEFEE Mode cpufl4l.ornn | st_720_721.5,8t_1720_ezxecute.s 0:31 0:41
2725 mul.d.t Vi, Vj, Vk Native Mode | cpuf2{l.ran st_725_726.5,8t_T25_ezecute.s 0:01 0:11
2726 mul.d.t Vi, Vj, Vk Native Mode | cpuf2{l.rnn | st_725_726.8,51_725_ezecule.s 0:1+4 0:24
3725 mul.d.t Vi, V) Vk IEEE Mode cpud24l.ran 'st_7f?5_7£’6‘s,$1_1 725_ezecule.s 0:01 0:11
3726 mul.d.t Vi, Vi, Vk IEEE Mode cpuffil.ornn | st_725_726.s,s1_1725_ezecule.s 0:31 0:11
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4725 mul.d.f Vi,Vj, Vk Native Mode | cpud24l.rnn | si_725_726.5,5t_725_ezecute.s 0:01 0:11
4726 mul.d.f Vi, V5, Vk Native Mode | cpuf24l.rnn | st_725_726.s,56_725_ezecute.s 0:13 0:23
5725 mul.d.f Vi, V], Vk IEEE Mode cpufl4l.rnn | st_725_726.s,8¢_1725_execule.s 0:02 0:12
5726 mul.d.f Vi, Vj,Vk IEEE Mode cpudlil.rnn | st_725_726.s,st_1725_ezecute.s 0:30 0:40
730 sqrt.s Vi, Vk Native Mode cpu4g24l.rnn | st_780_731.s,5t_730_ezecule.s 0:01 0:11
731 sgrt.s V3, Vk Nalive Mode cpudl4l.rnn | st_780_781.s,5t_730_ezecule.s 0:04 0:14
1730 sqrt.s Vj,Vk IEEE Mode cpud24l.ran | st_780_731.s,5t_1730_ezecule.s 0:01 0:11
1731 sqrt.s V3, Vk IEEE Mode cpugl4l.rnn | st_780_731.s,5t_1730_ezecute.s 0:05 0:15
2730 sgrt.s.t V4, Vk Native Mode cpudl4l.rnn | st_730_781.s,st_730_czecule.s 0:01 0:11
2731 sqrt.s.t V3, Vk Nalive Mode cpud24l.ran | st_780_731.s,st_730_ezecule.s 0:26 0:36
3730 sqri.s.t V§,Vk IEEE Mode cpufl4l.rnn | st_780_731.s,5t_1730_ezecule.s 0:02 0:12
3731 sqrt.s.t V3, Vk IEEE Mode cpudl4l.ran | st_730_731.s,st_1730_cexecule.s 0:34 0:44
4730 sqri.s.f V3, Vk Native Mode cpufl4l.rnn | st_730_781.s,st_730_ezecute.s 0:02 0:12
4731 sqrt.s.f V3, Vk Native Mode cpugl4l.rnn | st_780_731.s,8t_730_ezecute.s 0:27 0:37
5730 sqri.s.f Vi, Vk IEEE Mode cpudffl.rnn | st_780_731.s,5t_1730_ezecule.s 0:01 0:11
5731 sqrt.s.f V3,Vk IEEE Mode cpufl4l.ran | st_780_731.s,5t_1730_exzecule.s 0:35 0:45
735 sqri.d Vi, Vk Native Mode cpugdl4l.rnn | st_785_730.s,51_785_exzecute.s 0:01 0:11
736 sqrt.d V3, Vk Native Mode cpuflfl.rnn | §t_785_786.3,5t_735_ezecute.s 0:06 0:16
1735 sqrt.d V5, Vk IEEE Mode cpudlil.rnn | st_785_736.s,5¢_1735_ezecule.s 0:01 0:11
1736 sgri.d Vi, Vk IEEE Mode cpudlil.rnn | st_785_736.s,8t_1735_ezecule.s 0:06 0:16
2735 sqrt.d.t V3, Vk Native Mode cpudl4l.rnn | st_785_756.s,st_735_execule.s 0:02 0:12
2736 sqri.d.t Vi, Vk Nalive Mode cpuflil.rnn | st_735_736.s,st_735_ezecute.s 0:38 0:48
3735 sqri.d.t V§,Vk IEEE Mode cpud24l.ornn | st_785_736.2,st_1785_ezecule.s 0:02 0:12
3736 sqri.d.t Vi, Vk IEEE Mode cpudlil.rnn | st_785_756.5,st_1735_execule.s 0:48 0:58
4735 sgrt.d.f Vj,Vk Native Mode cpuflil.rnn | st_785_786.s,5t_785_ezecule.s 0:01 0:11
4736 sqri.d.f V3, Vk Native Mode cpuflil.rnn | st_785_786.3,8t_785_execule.s 0:38 0:48
5735 sqrt.d.f Vi, Vk IEEE Mode cpudZ4l.rnn | st_785_730.s,st_1735_ezecule.s 0:02 0:12
5736 sqri.d.f V], Vk IEEE Mode cpuflil.ornn | &_735_786.5,st_1735_execule.s 0:49 0:59
2740 div.b.t Vi, Vi, Vk cpud24l.rnn | st_740_741.5,5t_740_ezecule.s 0:01 0:11
2741 div.b.t Vi, Vi, Vk cpudl4l.rnn | st_740_741.5,st_740_ezecute.s 0:12 0:22
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Table cpu4241-4, Class 3 Subtests (continued)

4740 div.b.f Vi, Vi, Vk cpuflil.rnn | st_T74{0_741.5,5t_T40_ezecute.s 0:01 0:11
4741 div.b.f Vi, V], Vk cpuf24l.ran | st_T40_741.s,5t_T40_ezecute.s 0:11 0:21
2745 div.h.t Vi, Vj, Vk cpud24l.ran | st_T45_746.3,8t_T45_ezxecute.s 0:01 0:11
2746 div.h.t Vi, V5, Vk cpudl4l.rnn | st_T45_746.s,5t_T45_execute.s 0:12 0:22
4745 div.h.f Vi, Vj, Vk cpudlil.rnn | st_T45_746.5,5t_T45_ezecule.s 0:01 0:11
4746 div.h.f Vi, Vj, Vk cpudlil.rnn | st_T45_746.3,51_745_ezecule.s 0:12 0:22
2750 div.w.t Vi,\Vy, Vk cpud24l.ran | st_750_751.s,5t_750_ezecute.s 0:.01 0:11
2751 div.w.t Vi, Vy, Vk cpudlil.ran | st_750_751.s,5t_750_ezecute.s 0:14 0:24
4750 div.w.f Vi, Vi, Vk cpudlil.ran |\ st_750_751.s,5t_750_ezecule.s 0:01 0:11
4751 div.w.f Vi, V5, Vk cpuilfl.rnn | st_750_751.3,5t_750_ezecute.s 0:14 0:24
2755 div.l.t Vi, Vy, Vk cpuflil.rnn | sl_755_756.3,5t_755_ezxecule.s 0:01 0:11
2756 div.l.t Vi, Vj, Vk cpud2il.run st_755_756.5,8t_755_ezecute.s 0:18 0:28
4755 div.l.f Vi, Vj, Vk cpui24l.rnn $L_755_756.s,st_755_ezecute.s 0:01 0:11
4756 div.l.f Vi, Vj, Vk cpudlil.rnn | st_755_756.s,5t_755_ezecule.s 0:18 0:28
2760 div.s.t Vi, Vj, Vk Native Mode | cpuf24l.rnn | st_760_761.s,5!_760_ezecute.s 0:02 0:12
2761 div.s.t Vi, Vi, Vk Native Mode | cpui2{f.rnn st_T60_761.3,st_760_execute.s 0:15 0:25
/4@\ 3760 div.s.t Vi, Vj, Vk IEEE Mode cpud2ilirnn | st_760_761.s,5t_1760_ezecule.s 0:01 0:11
3761 div.s.t Vi, Vi, Vk IEEE Mode cpudl4l.rnn | st_760_761.s,st_1760_ezecule.s 0:41 0:51
4760 div.s.f Vi, Vj, Vk Native Mode | cpuf24l.rnn | st_760_761.5,8t_760_ezecute.s 0:02 0:12
4761 div.s.f Vi, Vj, Vk Native Mode | cpuf2{l.rnn | st_760_761.5,5t_760_ezecute.s 0:15 0:25
5760 div.s.f Vi, Vj, Vk [EEE Mode cpudlil.rnn | st_T760_761.s,st_1760_ezecute.s 0:01 0:11
5761 div.s.f Vi, Vj, Vk IEEE Mode cpudlil.rnn | st_760_761.s,5t_1760_ezecute.s 0:41 0:51
2765 div.d.t Vi, Vj, Vk Native Mode | cpuf24l.rnn | st_765_766.5,5t_765_ezecute.s 0:02 0:12
2766 div.d.t Vi, Vj, Vk Native Mode | cpuf24{l.rnn st_T65_766.s,st_765_exccute.s 0:20 0:30
3765 div.d.t Vi,Vy, Vk IEEE Mode cpufl4l.rnn | st_765_766.8,st_1765_ezecute.s 0:02 0:12
3766 div.d.t Vi, Vi, Vk IEEE Mode cpud24l.ran | st_765_766.s,51_1765_ezecute.s 0:53 1:03
4765 div.d.f Vi, Vj, Vk Native Mode | cpuif4l.rnn | st_765_766.5,50_765_execute.s 0:02 0:12
4766 div.d.f Vi, Vi, Vk Native Mode | cpuf24l.rnn | st_765_760.s,5t_765_ezccute.s 0:20 0:30
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Table cpu4241-4, Class 3 Subtests (continued)

5765
5766
2850
2851
4850
4851
2855
2856
4855
4856
2860
2861
4860
4861
2865
2866
4865
4866
2870
2871
3870
3871
1870
4871
5870
5871
2875
2876
3875
3876

div.d.f Vi, V), Vk IEEE Mode
div.d.f Vi, V5, Vk IEEE Mode
prod.b.t Vk
prod.b.t Vk
prod.b.f Vk
prod.b.f Vk
prod.h.t Vk
prod.h.t Vk
prod.h.f Vk
prod.h.f Vk
prod.w.t Vk
prod.w.t Vk
prod.w.f Vk
prod.wf Vk
prod.l.t Vk
prod.l.t Vk
prod.l.f Vk
prod.lf Vk

.prod.s.t Vk Native Mode

prod.s.t Vk Nalive Mode
prod.s.t Vk IEEE Mode
prod.s.t Vk IEEE Mode
prod.s.f Vk Native Mode
prod.s.f Vk Native Mode
prod.s.f Vk IEEE Mode
prod.s.f Vk IEEE Mode
prod.d.t Vk Native Mode
prod.d.t Vk Native Mode
prod.d.t Vk IEEE Mode
prod.d.t Vk IEEE Mode

cpuflil.ran
cpuilil.rnn
cpud24i.rnn
cpuf24l.rnn
cpuf24l.rnn
cpuf2{l.rnn
cpui24l.ran
cpuf{24l.rnn
cpuflil.rnn
cpuf24l.rnn
cpuf24l.rnn
cpud2il.ron
cpuf24l.ran
cpuf24l.rnn
cpuf24l.rnn
cpudl4l.run
cpufl4l.rnn
cpuf24{l.rnn
cpuf24l.rnn
cpuf24l.run
cpuf24l.ran
cpuf24l.rnn
cpuflfl.run
cpui2il.ran
cpuflil.ron
cpud24l.rnn
cpuflil.rnn
cpuflil.ron
cpuf24l.rnn
cpuflfl.rnn

sl_765_766.s,5t_1765_ezecule.s
si_765_766.s,8t_1765_execute.s
st_850_851.5,5t_850_ezecute.s
$t_850_851.5,5t_850_ezecute.s
st_850_851.5,51_850_ezecute.s
§t_850_851.5,5¢_850_execute.s
81_855_856.s,st_855_ezecute.s
st_855_850.5,81_855_ezecute.s
st_855_856.3,8t_855_ezecute.s
si_855_856.5,8t_855_ezecute.s
st_8560_861.s,5t_860_ezecute.s
st_860_861.5,st_860_execute.s
st_860_561.5,st_860_ezecute.s
st_860_861.5,5t_860_ezecute.s
§t_865_8560.s,5t_865_ezecule.s
St_S65_860.s,5t_865_ezecute.s
SI_R65_8566.8,8_865_ezecutle.s
st_865_860.3,51_865_ezecule.s
st_870_871.5,5t_870_ezecute.s
st_870_871.s,51_870_ezecute.s
si_870_871.s,5t_1870_execule.s
SL_&70_571.s,st_1870_ezecule.s
8§ 87T0_871.9,st_870_ezecute.s
St_8T0_871.8,8t_870_ezecute.s
St_ST0_8571.5,5t_1870_ezecule.s
st_ST0_871.5,8t_1870_ezecute.s
st_ST5_876.5,5t_875_ezecule.s
St_875_876.5,5L_875_execute.s
§t_ST5_876.2,8t_1875_execule.s
SU_ST5_876.5,8t_1875_execule.s

0:02
0:53
0:02
0:43
0:01
0:42
0:01
0:42
0:01
0:42
0:01
0:42
0:02
0:43
0:01
0:45
0:01
0:45
0:02
1:08
0:02
1:14
0:02
1:08
0:02
1:14
0:01
1:14
0:01
1:19

0:12
1:03
0:12
0:53
0:11
0:52
0:11
0:52
0:11
0:52
0:11
0:62
0:12
0:53
0:11
0:55
0:11
0:55
0:12
1:18
0:12
1:24
0:12
1:18
0:12
1:24
0:11
1:24
0:11
1:29
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Table cpu4241-4, Class 3 Subtests (continued)

. TEST | oBJECT |
- PERFORMED | MODULE
prod.d.f Vk Native Mode | cpuf2fl.rnn 5t_875_876.s,5t_875_execule.s
prod.d.f Vk Native Mode | cpud2f{l.rnn | st_875_876.s,5t_875_ezecule.s
prod.d.f Vk IEEE Mode cpuf2il.rnn | st_875_876.s,st_1875_ezecute.s

prod.d.f Vk IEEE Mode cpuf2f{l.rnn | st_875_876.s,5t_1875_ezecule.s
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Class 4 Subtests

Class 4 subtests verify the operation of loading and storing vector registers. Specifically, this
class verifies loading and storing the vector using direct addressing and vector of indices, and
storing of vectors and scalar registers using the extended operations.

All subtests end with a halt command and store a halt code in address register Al. If the code

stored in Al is 0x100, then the subtest passed. Any other code in Al indicates that the subtest
failed. The following table lists the Class 4 subtests:

Table cpu4241-5, Class 4 Subtests

2200 ldb.t <effla>,Vk cpufl4l.rnn st_200_201.s,51_200_ezecule.s 0:05 0:15
2201 ldb.t <effa>,Vk epuf24l.rnn si_200_201.5,st_200_ezecute.s 0:04 0:14
4200 ld.b.f <effla>,Vk cpuflil.rnn st_200_201.s,st_200_ezecute.s 0:01 0:11
4201 ld.b.f <effa>,Vk cpu.{.?.{l'.nm s1_200_201.s,5t_200_ezecute.s 0:05 0:15
2205 ld.h.t <effa>,Vk cpudf4l.rnn st_205_206.s,st_205_ezecute.s 0:01 0:11
2206 ld.h.t <effa>,Vk cpuf24l.rnn st_205_206.s,st_205_ezecute.s 0:05 0:15
4205 ld.h.f <effa>,Vk cpudlil.rnn 8t_205_2006.s,8t_205_ezecute.s 0:01 0:11
4206 ld.h.f<effa>,Vk cpud24l.rmn 81_205_206.s,5t_205_ezecute.s 0:06 0:16
2210 ldwt <effa>,Vk cpuf2i{l.rnn st_210_211.s,8t_210_ezecute.s 0:01 -0:11
2211 ldw.t <effa>,Vk cpuflil.rnn st_210_211.s,st_210_ezecute.s 0:05 0:15
4210 ld.w.f <effa>,Vk cpud24l.rnn 3t_210_211.s,3t_210_ezecule.s 0:01 0:11
4211 ld.w.f<effa>,Vk cpud24l.rnn si_210_211.s,5t_210_ezecule.s 0:06 0:16
2215 ld1.t <effa>,Vk cpudlil.rnn st_215_216.s,st_215_ezecute.s 0:01 0:11
2216 ldlt <effa>,Vk cpudlil.rnn st_215_216.s,st_215_ezecute.s 0:08 0:18
4215 ld.l.f <effla>,Vk cpuf24l.rnn st_215_216.s,st_215_ezecute.s 0:01 0:11
4216 ld.lf<effla>,Vk cpud24l.rnn 81_215_2186.s,5t_215_ezecule.s 0:08 0:18
2230 st.ht Vk <effla> cpufl4l.rnn st_280_281.s,st_280_ezxecute.s 0:01 0:11
2231 st.b.t Vk <efla> cpufl4l.rnn st_230_231.s5,st_230_ezecute.s 0:28 0:38
4230 st.b.f Vi, <effa> cpud24l.ran §t_280_281.s,5t_280_ezecute.s 0:01 0:11
4231 st.b.f Vk, <effa> cpufl4l.rnn st_280_231.s,31_230_ezecule.s 0:28 0:38
2235 st.h.t Vk, <effa> cpuf2il.rnn 81_285_286.s,st_285_ezecute.s 0:01 0:11
2236 st.h.t Vk, <effa> cpudl4l.rnn $t_285_286.5,5t_285_ezecute.s 0:32 0:42
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Table cpu4241-5, Class 4 Subtests (continued)

Enhanced Vector Instruction Tests

4235
4236
2240
2241
4240
4241
2245
2246
4245
4246
2550
2551
4550
4551
2555
2556
4555
4556
2560
2561
4560
4561
2565
2666
4565
4566
2670
2571
4570
4571

st.h.f Vk <effa>
st.h.f Vk <effa>
st.w.t Vk <effa>
st.w.t Vk, <effa>
st.w.f Vk <effa>
st.w.f Vk, <effa>
st.d.t Vk, <effa>
sttt Vk, <effa>
st.lf Vk, <effa>
st.lf Vk, <effa>
ldvi.b.t V5, Vk
ldvi.b.t V3, Vk
ldvi.b.f V5, Vk
ldvi.b.f V5, Vk
ldvi.h.t V5, Vk
ldvi.h.t V5, Vk
ldvi.h.f Vi, Vk
ldvi.h f V5, Vk
ldvi.w.t Vj, Vk
ldvi.w.t Vj,Vk
ldviw.f V},Vk
ldvi.w.f V5, Vk
ldvill.t V5, Vk
ldvil.t V5, Vk
ldvil.f Vi, Vk
ldvi.ll.f V5, Vk
stvib.t Vi, Vj
stuib.t Vi, Vy
stvi.b.f Vi, Vj
stvi.b.f Vi, Vj

cpudl24l.rnn
cpu4fl4l.rnn
cpu4lil.rnn
cpudl4l.rnn
cpudl4l.ron
cpu4l4!l.rnn
cpudlil.ran
cpudl4fl.ron
cpudlql.ran
cpudl4i.rnn
cpudl4l.rnn
cpufl4l.rnn
cpudfil.rnn
cpudfil.rnn
cpud24l.ran
cpudlil.ron
cpudl4l.rnn
cpudl4l.ron
cpudlil.ran
cpuflil.rnn
cpudlil.rnn
cpuflil.rnn
cpuif24l.rnn
cpudlil.rnn
cpuflfi.rnn
cpudlil.rnn
cpudlil.ran
cpuflil.rnn
cpudlql.rnn
cpudlil.rnn

st_285_286.s,51_2£35_ezecule.s
st_285_236.5,81_285_execule.s
st_240_241.5,5t_240_ezecule.s
st_240_241.5,5t_240_ezecute.s
st_240_241.5,st_240_ezecute.s
st 240 _241.5,5t_240_ezecute.s
st_245_246.s,st_245_ezecute.s
st_245_246.5,5t_245_execute.s
st_245_246.5,st_£4{5_ezecute.s
st_245 _246.s,st_245_ezecule.s
§t_550_551.8,5t_550_ezecute.s
§t_550_551.5,st_550_ezecute.s
st _550_551.5,5t_550_ezecute.s
st_550_551.5,8t_550_ezecute.s
§t_555_556.5,8t_555_execute.s
$6_555_550.5,5t_555_ezecule.s
st_555_556.5,8t_555_ezecule.s
st_555_550.5,5L_555_execute.s
st_560_561.s,5t_560_execute.s
st_560_561.s,5_560_ezxecute.s
§_560_561.s,st_560_ezecute.s
§1_560_561.5,8_560_execute.s
st_565_566.s,5t_565_ezxecule.s
sL_565_5066.8,51_565_execute.s
st_565_5066.5,s1_565_ezecute.s
st_505_506.5,s1_565_execute.s
s_570_571.5,8t_570_ezecute.s
s6_570_571.s,5t_570_ezecule.s
s8_570_571.3,5t_570_ezxecule.s
st 570_571.3,51_570_execute.s

0:42
0:02
0:58
0:01
0:58
0:02
0:06
0:02
0:05
0:01
0:06
0:02
0:05
0:02
0:05
0:01
0:06
0:02
0:05
0:02
0:06
0:01
0:19
0:01
0:19

0:12
0:42
0:12
0:52
0:12
0:52
0:12
1:08
0:11
1:08
0:12
0:15
0:12
0:15
0:11
0:16
0:12
0:15
0:12
0:15
0:11
0:16
0:12
0:15
0:12
0:16
0:11
0:29
0:11
0:29
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Table cpu4241-5, Class 4 Subtests (continued)

CONVEX Processor Diagnostics Manual

2575
2576
4575
4576
2580
2581
4580
4581
2585
2586
4585
4586
2590
2591
4590
4591
2595
2596
4595
4596
2600
2601
4600
4601
2605
2606
4605
4606
2610
2611

stvi.h.t Vi, Vy
stuih.t Vi, Vy
stvi.h.f Vi, Vy
stvi.h.f Vi, Vy
stvi.w.t Vi, Vj
stviw.t Vi, Vi
stn.w.f Vi,Vj
stvi.w.f Vi, Vy
stvill.t Vi, Vj
stui.l.t Vi Vj
stvid.f Vi, Vj
stuil.f Vi, Vj
stvi.b.t Si, Vy
stui.b.t S,V
stvi.b.f 81, Vy
stvi.b.f Si, Vj
stvi.h.t Si,Vj
stvi.h.t Si, Vi
stvt.h.f Si,Vj
stvi.h.f S5, Vj
stviw.t Si,Vj
stvi.w.t S, Vy
stvt.w.f Si, Vj
stvi.w.f 83, Vy
stvi.l.t Si,Vj
stvil.t Si, Vj
stvil.f 8i, Vy
stvi.l.f §i, Vy
ste.b.t Sk, <effa>
ste.b.t Sk, <effa>

cpud24l.rnn
cpudl4l.ron
cpud24l.rnn
cpudl4l.rnn
cpud24l.rnn
cpudl4l.rnn
cpud24l.rnn
cpuflil.ron
cpugl4l.rnn
cpud24l.rnn
cpuflil.rnn
cpudlil.ron
cpud24l.rnn
cpu424l.rnn
cpudl4l.rnn
cpuflil.rnn
cpujl4l.rnn
cpufl4l.rnn
cpud24l.rnn
cpuflil.rnn
cpuf24l.rnn
cpuf24l.rnn
cpud24l.rnn
cpu42il.run
cpudlil.rnn
cpuf24l.rnn
cpud2il.rnn
cpud24i.rnn
cpuf241.rnn
cpufl4l.rnn

§t.575_576.5,8t_575_ezecute.s
s1_575_576.5,8t_575_execule.s
8t_575_576.5,5t_575_ezecute.s
§L_575_576.5,8t_575_execute.s
st_580_581.5,8t_580_ezecule.s
s_580_581.5,5t_580_ezecule.s
st_580_581.s,st_580_ezecute.s
st_580_581.5,3t_580_ezecute.s
st_585_586.5,5t_585_execute.s
St_585_586.5,5t_585_execute.s
st_585_586.5,st_585_ezecute.s
sI_585_586.5,3t_585_execule.s
$t_590_591.5,3t_590_ezecute.s
$_590_591.5,3t_590_execule.s
§t_590_591.5,5t_590_execute.s
8t_590_591.5,5t_590_ezecule.s
5L_595_596.5,51_595_execute.s
8t_595_596.5,5t_595_ezecute.s
§6_595_596.5,8t_595_execute.s
8t_595_596.5,5t_595_ezecule.s
8t_600_601.5,31_600_ezecute.s
sI_600_601.s,st_600_ezecute.s
8t_600_601.5,5t_600_execule.s
st_600_601.5,51_600_ezecute.s
t_605_606.s,5t_605_execute.s
st_605_606.s,5t_605_ezecute.s
st_605_606.5,8t_605_execule.s
$i_605_606.s,st_605_execute.s
st_610_611.8,84_610_ezecute.s
st_0610_611.s,5l_0610 execute.s

0:01
0:18
0:01
0:18
0:01
0:18
0:01
0:18
0:01
0:19
0:02
0:18
0:01
0:17
0:01
0:17
0:01
0:17
0:01
0:17
0:01
0:17
0:01
0:17
0:01
0:17
0:01
0:17
0:02
0:28

0:11
0:28
0:11
0:28
0:11
0:28
0:11
0:28
0:11
0:29
0:12
0:28
0:11
0:27
0:11
0:27
0:11
0:27
0:11
0:27
0:11
0:27
0:11
0:27
0:11
0:27
0:11
0:27
0:12
0:38
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4610
4611
2615
2616
4616
4616
2620
2621
4620
1621
2625
2626
4625
4626

Table cpu4241-5, Class 4 Subtests (continued)

ste.b.f Sk, <effa>
ste.b.f Sk, <effa>
ste.h.t Sk, <effa>
ste.h.t Sk, <effa>
ste.h.f Sk, <effa>
ste.h.f Sk, <effla>
ste.w.t VE <effa>
ste.w.t Vk, <effa>
ste.w.f Vk, <effa>
ste.w.f Vk, <effa>
stel.t Vk, <effa>
stel.t Vk, <effa>
stelf Vk <effa>
ste.l.f Vk, <effa>

cpud24l.rnn
cpud24l.rnn
cpuf24l.rnn
cpud2il.rnn
cpud24il.rnn
cpud24l.rnn
cpug24{l.rnn
cpuflil.rnn
cpud24l.rnn
cpuf2il.rnn
cpud24{l.rnn
cpud24l.rnn
cpuilil.rnn
cpudlil.rnn

Enhanced Vector Instruction Tests

st_610_611.s,st_610_ezecule.
st_610_611.s,st_610_ezecute.
st_615_616.s,st_615_ezecule.
st_615_616.s,st_615_ezecule.
st_615_616.s,st_615_ezecute.
st_615_616.s,st_615_ezecute.
st_620_621.s,5t_620_ezecule.
st_620_621.s,st_620_erecule.
st_620_621.s,st_620_ezecule.
si_620_621.s,st_620_ezecute.

st_625_0626.s,st_025_czecute.s

st_625_626.s,st_625_ezecute.
st_625_0626.s,st_625_ezecute.

si_625_626.5,5t_625_execute.s

s
L]
S
$
s
§
)
&
&
8
s
I3
s

]

0:02
0:28
0:01
0:31
0:02
0:31
0:02
0:40
0:02
0:39
0:01
0:55
0:02
0:55

0:41
0:12
0:50
0:12
0:49
0:11
1:05
0:12
1:05
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Test Error Messages

For a common list of error messages that could result from running this test, refer to the appen-
dix on CPU Error Messages.

SPU UNIX Error Messages

For a common list of possible error messages resulting from SPU UNIX, refer to the appendix on
SPU UNIX Error Messages.
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Appendix A
CPU-Based Error Messages

A.1 Overview

This appendix lists the possible error messages that could result from running the various CPU
diagnostics. These common CPU error messages come from a library of CPU error messages.
Each message is message is individually numbered and prefixed with LCPU.

A.2 Notational Conventions Within This Appendix

The following notational conventions used throughout this appendix:

D stands for a decimal digit

X stands for a hexadecimal digit

I stands for the errno number (refer to explanation below)

VN stands for vector (V) and its number (N), which is a number from 0 to 7)
{ ROUTINE_NAME is the name of the routine that detected the error

<TEXT> stands for a text string

CCC stands for an octal number

A.3 Error Message Format
Fach error message is displayed in the following format:
LCPU_DDD: ROUTINE_NAME : <TEXT>

A portion of the error messages are system call fallures. These errors are detected during a
system call and are displaved in the following format:

LCPU_DDD: ROUTINE_NAME : <TEXT >
errno: I <TEXT>

A description of each errno possibility is contained in the SP2 Intro(2) man page contained in the
SPU UNIX Utitities Munual. This appendix also contains a table listing the information
contained in the SP2 Intro(2) manpage. The description of the errno message can be found by
locating the errno description in the Intro(2} man page or in this appendix that has the same
number as given by the 1 (number) in the error message.
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A.4 CPU Test Error Messages

The following section lists each CPU error message in numerical order. Each message is followed
by a disposition statement which contains, if possible, suggested causes and remedies to the error
message.

LCPU _001:asp default:no ASP present in CPUD.

Disposition: Make sure that the ASP is in the designated CPU and
that its COP is readable.

LCPU _002:spar_init:time out on initialize of CPU:D.

Disposition: The scan engine has hung trying to initialize the cpu.
Try running sysreset, then try running code again.

LCPU_003:spar_init:illegal ending upc. Expected:0xbfd, actual:XXXXXXXX on
CPU:D.

Disposition: When the CPU was sent into a microcode loop to
initialize parity, 1t did not complete. Could be that micro code is
not loaded or broken ASP. Load and try again.

LCPU_004:cpu_to prr:Invalid CPU:D.

Disposition: Internal consistency check.

LCPU_007:dcu _default:no DCU present in CPUD.

Disposition: Make sure that the DCU is in the designated CPU and
that its COP is readable.

LCPU_008:vp_init: Unsupported serial number DDDDD for vpc[D].

Disposition: A VPC has an unsupported serial number. Could be a
misprogrammed COP chip, or it could be that the latest diagnostics
are required to run the board. Check the COP chip and check to
ensure that the latest diagnostics are installed.

LCPU_009:ipp_default:no IPP present in CPUD.

Disposition: Make sure that the IPP is in the designated CPU and
that its COP is readable.

LCPU_O10:ROUTINE_NAME: Window driver iocntl error. Unable to allocate window
errno:D <TEXT>

Disposition: System Call failure
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LCPU 011 ROUTINE NAME: Window driver iocntl error. Unable to deallocate window
errno:D <TEXT>

Disposition: System Call failure

LCPU_O12:ROUTINE NAME: Can’t open /dev/wndw for access to main memory
errno:D <TEXT>

Disposition: System Call failure

LCPU_O13:ROUTINE NAME: Not enough sp2 memory.

Disposition: There is not enough SP2 memory to run program.
Report as a bug.

LCPU_O14:ROUTINE NAME: Not enough physical memory.

Disposition: There is not enough main memory for the CPU code to be
correctly loaded. Report as a bug.

LCPU_O15:ROUTINE NAME: Invalid SDR (XXXXXXXX) for logical address XXXXXXXX

Disposition: During the translation from a logical address to a
physical address, an invalid SDR was encountered. The value of the
SDR is printed along with the logical address.

LCPU_O16 :ROUTINE NAME: Invalid PTE1l (XXXXXXXX) for logical address XXXXXXXX
at XXXXXXXX

Disposition: During the translation from a logical address to a
physical address, an invalid first level PTE (PTEL) was encountered.
The value of this PTE is printed along with the logical address that
was being translated. The physical address of the PTE is also
printed.

LCPU 017 :ROUTINE NAME: Invalid PTE2 (XXXXXXXX) for logical address XXXXXXXX
at XXXXXXXX

Disposition: During the translation from a logical address to a
physical address, an invalid second level pte (PTE2) was
encountered. The value of this pte is printed along with the
logical address that was being translated. The physical address of
the pte is also printed.

LCPU O18:ROUTINE NAME: Invalid PTET (XXXXXXXX) for logical address XXXXXXXX, thread:D

Disposition: During the translation from a logical address to a
physical address, an invalid thread level PTE (PTET) was
encountered. The value of this PTE is printed along with the
logical address and thread that was being translated. The physical
address of the PTE is also printed.
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LCPU_019:ROUTINE_NAME: Invalid magic number CCC (octal) on file <filename>

Disposition: The file has an invalid magic number. Possible file
corruption.

LCPU_020:set_us_uw: Illegal type: D specified

Disposition: Internal consistency check.

LCPU_021:sfu_default: no SFU present in CPUD

Disposition: Make sure that the SFU is in the designated CPU and
that its COP is readable.

LCPU 022:vp default:Invalid CPU:D.

Disposition: Internal consistency check.

LCPU_023:vregrw: VPC or VPD not present in CPU:D

Disposition: Make sure that the VPC and VPD are in the designated
CPU and that their COPs are readable.

LCPU 024:1read vector: parity error reading VN on CPU:D

-Disposition: A parity error was detected. Try running sysreset
cpus -12 to clear out the parity errors.

LCPU_025:xlink:<symbolname> still undefined

Disposition: symbol is undefined. Software bug.

LCPU 026:add_symbol: colliding on symbol <symbolname>

Disposition: If this occurs during the running of a test program,

it is a software bug and should be reported. It is possible to get

this error with mm or ddb by using commands improperly. Basically
this error means that two object files have symbols with the same
name and they are being loaded into the same symbol table.

LCPU_027 :make_symbols: read error N
errno:D <TEXT>

Disposition: A system call error occurred while reading from a file.

LCPU_028:add_relocatable references:error on ordinal symbol D

Disposition: Error locating a relocatable symbol. Probable file
corruption.
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LCPU_029:sys_init:failed call to mcm_default

Disposition: Internal consistency check.

LCPU_030:sys_init:failed call to cpx_default

Disposition: Probable hardware error. Scan engine broken, CPX can
not scan.

LCPU_031:sys_init:failed call to pia default

Disposition: Probable hardware error, scan machine broke, PIA can
not scan.

LCPU_O32:ROUTINE NAME: error reading file <filename>
errno:D <TEXT>

Disposition: System call error reading from file.

LCPU_O33:ROUTINE NAME: Can’t open <filename> or <filename>

Disposition: File can not be found in file system. Corrupt
filesystem, files have been deleted. Incorrect mounting of
partitions.

LCPU_034:ROUTINE_NAME: error on reading opthdr from file <filename>.

Disposition: An invalid number of bytes was read from the opthdr
portion of a SOFF format file. Corrupt file.

LCPU_O35:ROUTINE_NAME: no optional header on SOFF file <filename>.

Disposition: The optional header is missing on a SOFF format file.
Probable file corruption.

LCPU_036 :ROUTINE NAME: error reading SOFF section header from file <filename>.
errno:D <TEXT>

Disposition: A system call error occurred during the reading of a

SOFT file section header.

LCPU_037:ROUTINE NAME: error reading SOFF section header from file
<filename>.

Disposition: An invalid number of bytes was read from a section
header in a SOFF format file. Corrupt file.
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LCPU_038:ROUTINE_NAME: error reading SOFF string table from file <filename>.
errno:D <TEXT>

Disposition: A system call error occurred during the reading of a
SOFF file string table.

LCPU_039:ROUTINE NAME: error reading SOFF string table from file <filename>.

Disposition: An invalid number of bytes was read from a string
table in a SOFF format file. Corrupt file.

LCPU_040:ROUTINE_NAME: error reading data from file <filename>.
errno:D <TEXT>

Disposition: A system call error occurred during the reading of a
file segment from disk.

LCPU_041:ROUTINE NAME: error reading data from file <filename>.

Disposition: An invalid number of bytes was read from a file
segment on the disk. Probable file corruption.

LCPU_042:ROUTINE _NAME: can’t read relocation buffer from file <filename>.
errno:D <TEXT>

Disposition: A system call error occurred during the reading of the
relocation information from a file on disk.

LCPU_043:ROUTINE NAME: can’t read relocation buffer from file <filename>.

Disposition: The actual number of bytes read from the relocation
section of a file was not the same as that listed in the file
header. Probable file corruption.

LCPU_044:reloc: Unresolved external reference in file <filename>.

Disposition: There is an unresolved external reference in a file,
probable file corruption or software bug.

LCPU_045:ROUTINE_NAME: symbol relocated relative to illegal segment type
XXXXXXXX in file <filename>.

Disposition: There is an illegal segment type listed in the
relocation information for the file currently being relocated.
Possible file corruption, software bug.

LCPU_O46 :ROUTINE_NAME: illegal relocation offset (-1) for type X in file
<filename>.

Disposition: There is an illegal relocation offset listed in the
relocation information for the file currently being relocated.
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Possible file corruption, software bug.

LCPU_047:ROUTINE NAME: illegal relocation length D in file <filename>

Disposition: There is an illegal relocation length listed in the
relocation information for the file currently being relocated.
Possible file corruption, software bug.

LCPU_048:Non-window:Segmentation violation

Disposition: A segmentation violation occurred during the execution
of this program that did not pertain to the window hardware on the
SP2. This could be caused by software problems or a bad SP2.

LCPU_049:ROUTINE_NAME: can not open file <filename> or <filename>

Disposition: The specified files could not be found. Caused by
corrupt filesystem, filesystem incorrectly mounted, specified files
have been deleted.

LCPU_O50:ROUTINE_NAME: error reading magic number from file <filename>
errno:D <TEXT>

Disposition: A system call error occurred during the reading of the
magic number from the file.

LCPU_O51:ROUTINE NAME: error reading a.out header from file <filename>.
errno :D <TEXT>

Disposition: A system call error occurred during the reading of an
a.out header from the specified file.

LCPU_OS52:ROUTINE NAME: error reading SOFF filehdr from file <filename>.
errno:D <TEXT>

Disposition: A system call error occurred during the reading of the

SOFF filehdr from a SOFF format file.

LCPU_053:ROUTINE_NAME: error reading SOFF filehdr from file <filename>.

Disposition: Invalid number of bytes returned from read of SOFF
filehdr.

LCPU_054:ROUTINE NAME: error reading SOFF opthdr from file <filename>.
errno :D <TEXT>

Disposition: A system call error occurred during the reading of the

SOFF opthdr from a SOFIF format file.
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-
LCPU_055:ROUTINE NAME:error reading SOFF opthdr from file <filename>.
Disposition: Invalid number of bytes returned when reading the
opthdr from disk.
LCPU_056:ROUTINE NAME: no optional header on SOFF file <filename>.
Disposition: No optional header found in a SOFF format file.
Probable file corruption.
LCPU_057 :ROUTINE_NAME: error reading SOFF scnhdr from file <filename>.
errno:D <TEXT>
Disposition: A system call error occurred during the reading of a
section header from a SOFF format file.
LCPU_O58:ROUTINE NAME:error reading SOFF scnhdr from file <filename>.
Disposition: Invalid number of bytes returned when reading the
scnhdr from disk.
LCPU_O0S59:ROUTINE_NAME: error reading SOFF string table from file <filename>.
errno:D <TEXT>
Disposition: A system call error occurred during the reading of the
SOFT string table.
LCPU_O60:ROUTINE_NAME:error reading SOFF string table from file <filename>.
Disposition: Invalid number of bytes returned when reading the
string table from disk.
LCPU_061:ROUTINE NAME: error, specifying physical address range that does not exist
LCPU_O62:ROUTINE NAME:invalid number of threads:D.
Disposition: A file was being loaded with too many threads
specified for this architecture. Probable software bug.
LCPU_O63:ROUTINE_NAME: mapping on top of previously mapped logical address
at XOXXXXXX
Disposition: A file has been loaded with an overlapping range of
logical addresses to some other file that has already been loaded.
Probable software bug although user brain damage can cause this from
mm or ddb.
/"'bw\

LCPU_064:ROUTINE NAME: address overlap

Disposition: Internal consistency check failure.
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LCPU _065:ROUTINE NAME: address range XXXXXXXX-XXXXXXXX in use

Disposition: Internal consistency check failure.

LCPU_066:ROUTINE_NAME:can not get bus error info

LCPU_067:ROUTINE_NAME:error during ROUTINE NAME

Disposition: A bus error or segmentation violation has occurred. A
description will be given detailing what was going on when this
happened. Probable software error although several SP2 problems
could cause this.

LCPU_068:ROUTINE_NAME:No memory present or uninitialized pcm

Disposition: The SP2 detects a population configuration map of all
zeros. Run mminit.

LCPU_O69:ROUTINE NAME:Can not create <filename> errno:D
errno:D <TEXT>

Disposition: [Failed system call.

LCPU_070:s: Can not reopen <filename> errno:D
errno:D <TEXT>

Disposition: Failed system call.

LCPU_071:ROUTINE NAME: Can not read page map file /mnt/test/CPU/pagemap from disk.
errno:D <TEXT>

Disposition: Failed system call.

LCPU_072:ROUTINE_NAME: Can not read page map file /mnt/test/CPU/pagemap from disk.

Disposition: Invalid number of bytes read.

LCPU_073:ROUTINE NAME: Can not read header from page map file /mnt/test/CPU/pagemap.
errno:D <TEXT>

Disposition: Failed system call.

LCPU_074:ROUTINE_NAME: Can not read header from page map file /mnt/test/CPU/pagemap.

Disposition: Invalid number of bytes read.

LCPU_075:ROUTINE NAME:Can not get semaphore file /mnt/test/CPU/pmsen.
errno:D <TEXT>

Disposition: Failed system call.
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LCPU _076:close_pm_file:error writing file <filename>
errno:D <TEXT>

Disposition: Failed system call.

LCPU_082:ROUTINE_NAME:pid D not found in current memory mapping

Disposition: The mapping for a process id was requested and the
Process ID (PID) does not exist. Probable software bug, although a
user could cause this error from mm or ddb.

LCPU_083:ROUTINE_NAME:page map file /mnt/test/CPU/pagemap does not exist.

Disposition: Probable software error or file corruption.

LCPU_085:<TEXT> Invalid parameter(s) detected

Disposition: Software error. A call to a routine was made with
invalid parameters.

LCPU_100:ROUTINE NAME: error on reading opthdr from file <filename>
errno:D <TEXT>

Disposition: A system call error occurred during the reading of the
opthdr portion of a SOFF format file.

LCPU_086:ROUTINE NAME:ACCESS TYPE
68000_ERROR_CODE
OPTIONAL_ ERROR_SUBCODE

Disposition: An error occurred attempting an EBUS operation.

Where:
ROUTINE NAME is the name of the routine that detected the error.

ACCESS_TYPE is one of the codes listed in Table A-1, ACCESS_TYPE Codes Definitions.
The table also provides a description of each code.

68000 ERROR_CODE is one of the error messages listed in Table A-2, 68000_ ERROR_CODES
The error’s disposition is also given in the table.

OPTIONAL ERROR SUBCODE is one of the error messages in Table A-3,
OPTIONAL_ERROR_SUBCODES. Each message’s disposition is

also given in the table.
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Table A-1, ACCESS_TYPE Code Definitions

ACCESS.TYPEGODE |

mmrd Main memory read operation

mmtas Main memory Test and Set (TAS) operation

iord I/O space read operation

MMWT Main memory write operation

iowr I/O space write operation

mmsync Main memory msync operation

mmtac Main memory Test and Clear (TAC) operation
mmscrub Main memory scrub operation

mmlwwr_ip Main memory long word (lw) write with inverted parity
mmlwwr Main memory long word (lw) write

Appendix A

68000 Dtack timeout error.

68000 PMAP parity error.
68000 memory parity error.

68000 memory protection error.

Table A-2, 68000_ERROR_CODES

A data transfer acknowledge {(Dtack)
timeout occurred. The transfer did not
occur within the allocated time. If

this occurs an EBUS error subcode will
also be listed.

A parity error was detected in the
population mapper rams.

A memory parity error was detected
during a transfer.

An attempt to access memory not accessible
to a user program was attempted.

EBUS received parity error.

Illegal EBUS address.

Invalid EBUS command.

Table A-3, OPTIONAL_ERROR_SUBCODES

VAL_ERROR_SUBCODE

DISPOSITION

Bad parity was received
on the EBUS.

An attempt to perform an EBUS
operation to address space that
does not have the corresponding

PMAP bit set.

An attempt to perform an EBUS
operation with an illegal
combination of bits set in the
EBUS map register corresponding
to the address of the operation.
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Listed below are some typical examples of this type of error message:

LCPU_086 :routine_name: mmwr
68000 Dtack timeout error.
EBUS received parity error.

In this example a parity error was detected on the EBUS during a main memory write operation.
The EBUS received parity error is the cause of the 68000 Dtack timeout error.

LCPU_OSG ‘routine_name : mmwr
68000 Dtack Timeout error
Illegal EBUS address.

In this example a 68000 dtack timeout occurred during a write to main memory. An attempt was
made to address memory that was not mapped in the SP2 Population Configuration Map (PCM)
register.

A.5 Errno Message Information

This section contains information on errno messages that are explained in the SP2 Intro(2) man-
page. The errno messages are printed with some of the CPU diagnostics error messages listed
within this appendix. Each errno can be located by looking for the errno with the matching
number contained in the error message. For example, if an error message contained:

errno:10 ECHILD No children

look in this section for message 10 or in the SP2 Intro(2) manpage for an explanation of the mes-
sage.

The SP2 Intro(2) manpage is located in the SPU UNIX
Utilities Manual.
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Table A-4, errno Explanations

! 0 Error 0 Unused

1 EPERM Not owner Typically this error indicates an attempt to modify a file in some way
forbidden except to its owner or super-user. It is also returned for
attempts by ordinary users to do things allowed only to the super-user.

2 ENOENT No such file or directory | This error occurs when a file name is specified and the file should exist
but doesn't, or when one of the directories in a path name does not exist.

3 ESRCH No such process The process whose number was given to signal and pirace does not
exist, or is already dead.

4 EINTR Interrupted system call An asynchronous signal (such as interrupt or quit), which the user has
elected to catch, occurred during a system call. If execution is resumed
after processing the signal, it will appear as if the interrupted system
call returned this error condition.

5 EIO 1/0 error Some physical I/O error occurred during a read or write. This
error may in some cases occur on a call following the one to which it
actually applies.

6 ENXIO No such device or address 1/0O on a special file refers to a subdevice that does not exist, or beyond
the limits of the device. It may also occur when, for example, a tape drive
is not dialed in or no disk pack is loaded on a drive.

7 E2BIG Arg list too long An argument list longer than 5120 bytes is presented to ezec.

8 ENOEXEC Exec format error A request is made to execute a tile which, although it has the appropriate
permissions, does not start with a valid magic number, see b.out{5).

9 EBADF Bad file number Either a file descriptor refers to no open file, or a read (resp. write)
request is made to a file that is open only for writing (resp. reading).

10 ECHILD No children Wail and the process has no living or unwaited-for children.

11 EAGAIN No more processes In a fork, the system’s process table is full or the user is not
allowed to create any more processes.

12 ENOMEM Not enough core During an exec or break, a program asks for more core than the

system is able to supply. This is not a temporary condition; the maximum
core size is a system parameter. The error may also occur if the

arrangement of text, data, and stack segments requires too many segmeatation
registers?

13 EACCES Permission denied An attempt was made to access a file in a way forbidden by the protection

Lsyst‘em.
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Table E-1, errno Explanations (continued)

14 EFAULT Bad address The system encountered a hardware fault in attempting to access the
arguments of a system call.

15 ENOTBLK Block device required | A plain file was mentioned where a block device was required, e.g. in
mount.

16 EBUSY Mount device busy An attempt to mount a device that was already mounted or an attempt was made
to dismount a device on which there is an active file (open file, current
directory, mounted-on file, active text segment).

17 EEXIST File exists An existing file was mentioned in an inappropriate con- text, e.g.
link.

18 EXDEYV Cross-device link A link to a file on another device was attempted.

19 ENODEYV No such device An attempt was made to apply an inappropriate system call to a device; e.g.
read a write-only device.

20 ENOTDIR Not a directory A non-directory was specified where a directory is required, for example in
a path name or as an argument to chdir.

21 EISDIR Is a directory An attempt to write on a directory.

22 EINVAL Invalid argument Some invalid argument: dismounting a non-mounted dev- ice, mentioning an
unknown signal in signal, reading or writing a file for which
seek has generated a negative pointer. Also set by math functions,
see intro(3).

23 ENFILE File table overflow The system'’s table of open files is full, and temporarily no more
opens can be accepted.
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Table E-1, errno Explanations (continued)

EMFILE Too many open files

24 Customary configuration limit is 20 per process.

25 ENOTTY Not a typewriter The file mentioned in séty or itty is not a terminal or one of
the other devices to which these calls apply.

26 ETXTBSY Text file busy An attempt to execute a pure-procedure program that is currently open for
writing (or reading!). Also an attempt to open for writing a pure-procedure
program that is being executed.

27 EFBIG File too large The size of a file exceeded the maximum (about 1.0E9 bytes).

28 ENOSPC No space left on device | During a write to an ordinary file, there is no free space left on the
device.

29 ESPIPE lllegal seek An Iseek was issued to a pipe. This error should also be issued for
other non-seekable devices.

30 EROFS Read-only file system An attempt to modify a file or directory was made on a device mounted
read-only.

31 EMLINK Too many links An attempt to make more than 32767 links to a file.

32 EPIPE Broken pipe A write on a pipe for which there is no process to read the data. This
condition normally generates a signal; the error is returned if the signal
is ignored.

33 EDOM Math argument The argument of a [unction in the math package (3M) is out of the domain of
the function.

34 ERANGE Result too large The value of a function in the math package (3M) is unrepresentable within

machine precision.
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Appendix B
SPU UNIX Error Messages

B.1 Overview

This appendix lists SPU UNIX panic messages with a definition, cause, and disposition for each.

B.2 SPU UNIX Messages

The following messages are displayed by SPU UNIX when it encounters a problem with which it
cannot cope.

SPU_UNIX(1) :pq _init: Processor queue error (head=‘H’, last=‘L’, indx="1")
Description of Error: During a call to the pq_init routine, an error was detected
within the queue structure.

‘H’ is a variable{hex) that contains the index of the head of the queue.

‘L’ is a variable(hex) that contains the index of the tail of the queue.

‘T’ is a variable(hex} that contains the index of the SPU’s messages.

Cause and Disposition: This error is caused by a queue that resides in main memory
being inconsistent. This could be due to any one of the processors (CPU/CCUs/SPU)
overwriting this queue. It also could be due to the queue not being correctly initialized.

SPU_UNIX(2) :pq recv: Queue head index invalid. (head=‘H’)
Description of Error: The head index of the current queue is larger than that possi-
ble for the system.
‘H’ is a variable{hex) that represents the invalid head index.
Cause and Disposition: This error is caused by a queue that resides in main memory
being inconsistent. This could be due to any one of the processors (CPU/CCUs/SPU)
overwriting this queue. It also could be due to the queue not being correctly initialized.

SPU_UNIX(3):pq recv: Not in queue or Not owner. (flg="F’, own="0")

Description of Error:

‘F” is a variable(hex) that represents the status flag of the message.

‘O’ is a variable(hex) that represents the owner processor ID for the message.

Cause and Disposition: This error is caused by a queue that resides in main memory
being inconsistent. This could be due to any one of the processors (CPU/CCUs/SPU)
overwriting this queue. It also could be due to the queue not being correctly initialized.
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SPU_UNIX(4):pq_send: Send to invalid processor id "I’

Description of Error: A process on the SPU is trying to send a request to a processor
that has a processor number higher than the maximum allowed in this system.

‘I’ is the processor number of the target processor.

Cause and Disposition: This is probably due to errant user software running on the

SPU.

SPU_UNIX(5) :pq_send: Message free or not owner (flg="X" own=°0")
Description of Error: A message is trying to be sent that does not belong to this pro-
cessor or message is still shown as free.

‘F’ is a variable(hex) that represents the status flag associated with this message.
‘O’ is a variable(hex) that represents the message owner processor number.

Cause and Disposition: Unknown

SPU_UNIX(6) :pq_send: Dest proc ‘P’ last index invalid (‘I*)
Description of Error: A message is transmitted that has an incorrect value associated
with its last index. The value is greater than the maximum allowed in the system.
‘P’ is a variable(hex) that represents the destination processor id.
‘I’ is a variable(hex) that represents the invalid index.
Cause and Disposition: This error is caused by a queue that resides in main memory
being inconsistent. This could be due to any one of the processors (CPU/CCUs/SPU)
overwriting this queue. It also could be due to the queue not being correctly initialized.

SPU_UNIX(7) :pq_fm_alloc: message ‘M’ allocated, not free

Description of Error: A message is allocated from the pool of free messages. When
the status of this message is checked, it is not marked free.
‘M’ is a variable(hex) that represents the message index.

Cause and Disposition: This error is caused by a queue that resides in main memory
being inconsistent. This could be due to any one of the processors (CPU/CCUs/SPU)
overwriting this queue. It also could be due to the queue not being correctly initialized.

SPU_UNIX(8) :pq_fm _free: freeing free message ‘I’

Description of Error: A message is returned to the free list that is already marked
free.

‘I’ is a variable(hex) that represents the message index.

Cause and Disposition: This is probably due to errant user software.

SPU_UNIX(9) :pq_fm_free: free message list locked!

Description of Error: A message is returned to the free list and the free list is locked.
After waiting for some time, the list remains locked and the attempt is aborted.

Cause and Disposition: This error is caused by a queue that resides in main memory
being inconsistent. This could be due to any one of the processors (CPU/CCUs/SPU)
overwriting this queue. It also could be the queue not being correctly initialized.
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SPU_UNIX(10) :panic:blkdev

Description of Error: A call to the UNIX routine getblk has been made with a major
number greater than supposedly possible for SPU UNIX

Cause and Disposition: The cause of this error is unknown. Reboot SPU UNIX, if it
occurs repeatedly, replace SPU.

SPU_UNIX(11) :panic:devtab

Description of Error: When trying to reference the buffer associated with a given
block I/O device, a null pointer is referenced.

Cause and Disposition: The cause of this error is unknown. The pointer could have
been corrupted by errant system software or a SPU memory problem. Reboot SPU
UNIX, if it occurs repeatedly, replace SPU.

SPU_UNIX(12) :panic:I0 err in swap

Description of Error: When trying to swap (in or out} of memory to disk, an I/O
error occurred.

Cause and Disposition: This message should be preceded by some type of I/O errors
emanating from the disk driver. The I/O error could be helpful in finding this problem.
A bad swap partition could be the cause.

SPU_UNIX(13) :physio: address wraparound error

Description of Error: When performing a transfer to/from an I/O device, the
number of bytes requested is so large that the transfer address wraps back around to
kernel memory space.

Cause and Disposition: This is probably caused by an errant user program trying to
do raw I/O with an extremely large number of bytes requested in the data transfer. If
this error occurs frequently, try to determine the data transfer and what processes are
running at the time of the error.

SPU_UNIX(14) :physio: transfer address out-of-bounds
ts="TS’ ds="DS’ nb=="NB’ limit="L"

Description of Error: This error is cause by a request to perform an I/O transfer
that will access an invalid address.

‘Ts’ is a variable(hex) that is the end address of the text segment.

‘Ds’ is a variable(hex) that is the end address of the data segment.

‘Nb’ is a variable(hex) that is the base address for [/O transfers.

‘L’ is a variable(hex) that is the remaining number of bytes in the current I/O request.
All addresses are logical addresses.

Cause and Disposition: This is probably caused by an errant user program with
either an invalid start transfer address or an invalid number of bytes requested. If this
error occurs frequently, try to determine the processes running at this time.

SPU_UNIX(15) :panic:ccucmd: can’t receive message
Description of Error: Unknown

Cause and Disposition: Unknown
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SPU_UNIX(16) :ct(D): illegal transfer/partition, block=‘B’, cnt=°C’

Description of Error: A request was made to transfer data specifying an invalid par-
tition or for more blocks than is available for a given partition.

‘D’ is a variable(dec) that is the minor number of the device.

‘B’ is the requested block number.

‘C’ is the number of bytes requested.

Cause and Disposition: This error is probably due to a user program error or a
bad/corrupt entry in the directory /dev.

SPU_UNIX(17) :ct: ctlr busy during ctstart (fde=‘X"), timeout = ‘T’

Description of Error: During the initiation of a command to the cartridge tape con-
troller, the controller was busy, most likely completing a previous command.

‘X’ is a variable(hex) that contains the status of the floppy tape control register.

‘T’ is a variable(dec) that contains the timeout value remaining when the controller de-asserted
the busy signal.

Cause and Disposition: This error is not cause for immediate concern. Under most
circumstances, recovery will be automatic.

SPU_UNIX(18):ct: ctlr timed out waiting for idle (fdc="X"),
resetting...done

Description of Error: This error occurs when the controller’ will not go idle on its
own. A 4- to 5-second timeout value is used to wait for the controller to become ready.
If it does not become ready during this time, this message will occur and the controller
will become reset.

X’ is a variable(hex) that contains the contents of the tape control register when
the timeout occurred.

Cause and Disposition: The cause of this error is a cartridge tape controller that

does not become ready. This error is probably indicative of a potential SPU hardware
problem:.

SPU_UNIX(19) :ct: ctlr busy after reset (fdc=°X")

Description of Error: This message will be associated with error number 18. After
the timeout occurs (waiting for the controller to go idle), the controller is reset. If the
controller is still not ready, this message is displayed.

‘X’ is a variable(hex) that contains the contents of the tape control register when
the timeout occurred.

Cause and Disposition: This error message is most likely caused by a bad SPU.

SPU_UNIX(20) :ct(D): Timeout limit exceeded ‘TAPEERROR3’

Description of Error: A command issued to the cartridge tape controller did not
complete within the expected amount of time.
‘D’ is a variable(dec) that is the minor number of the device.

Cause and Disposition: This error is probably caused by a hardware problem with
the SPU or the cartridge tape drive unit.
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SPU_UNIX(21) :ct(°D’) :Bad block table overflow ‘TAPEERROR3’

Description of Error: There are more bad blocks detected on the tape than there is
room for in the bad block table.

‘D’ is a variable(dec) that is the minor number of the device.

Cause and Disposition: This is probably caused by a bad cartridge tape, by dirty
heads, or by other problems with the tape drive. Try a new tape first, clean the heads
second, replace the drive third.

SPU_UNIX(22) :ct (D) :68000 Bus error (X) ‘TAPEERROR3’

Description of Error: This error is caused when a bus error occurs during a cartridge
tape I/O operation.

‘D’ is a variable(dec) that is the minor number of the device.

Cause and Disposition: The cause of this error is unknown.

SPU_UNIX(23) :ctgetaddr: failed on memory copy D’ 'D’.

Description of Error: An abnormal condition was detected by either the copyin
(D=1) or the copyout (D=2) functions.

Cause and Disposition: The cause of this error is unknown.

SPU_UNIX(24) :ct(‘D’): ‘D’): Seek error detected on read address, trk="T"

Description of Error: A seek to a specified track was not successful.
“T’ is a variable(dec) that is the track where the seek error is detected.
‘D’ is a variable(dec) that is the minor number of the device.

Cause and Disposition: This could be either a hardware error with the SPU or the
cartridge tape driver or could be caused by errant user code trying illegal transfers.

SPU_UNIX(25):ct(‘D’): Cartridge tape write protected!
Description of Error: A write to a write-protected cartridge tape was attempted.
‘D’ is a variable(dec) that is the minor number of the device.

Cause and Disposition: The tape needs to be removed, the write-protection turned
off, then the operation tried again. This could also be caused by a faulty or mis-
adjusted write-protect detection mechanism in the tape drive.

SPU_UNIX(26):ct(‘D’): Errors on bad block table ‘B0’ [, “B1’, ‘B2’ ...]
Description of Error: Errors were found when reading the specified bad blocks. A list
of the blocks are given.

‘D’ is a variable(dec) that is the minor number of the device.

Cause and Disposition: This is probably caused by a bad cartridge tape (the bad
block table has become corrupted). Reformat a new tape and try again. If this occurs
often, clean the heads on the drive or replace it.
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SPU_UNIX(27):dk(‘D’): illegal transfer, block=‘B‘, cnt="C"’

Description of Error: An illegal transfer request was made. The error is detected
when either an invalid partition is referenced or a block number that is too large to be
on the specified device is requested.

‘D’ is a variable{dec) that is the minor number of the device.

‘B’ is a variable(dec) that is the block number.

‘C’ is a variable(dec) that is the number of bytes requested.

Cause and Disposition: This is probably caused by an errant user program. It could
also be caused by a corrupt entry in the /dev directory.

SPU_UNIX(28):dk(‘D’): Transfer timeout error, retries = ‘R’

Description of Error: The requested command did not complete within the expected
amount of time.

‘D’ is a variable(dec) that is the minor number of the device.
‘R’ is a variable(dec) that is the number of times the command was attempted
before aborting.

Cause and Disposition: See expanded list and discussion of disk errors below.

SPU_UNIX(29) :dk 68000 bus error (‘X’'), retries = ‘R’

Description of Error: A bus error occurred during a disk transfer operation.
‘D’ is a variable(dec) that is the minor number of the device.
‘X’ is a variable(hex) that is the address where the bus error was detected.

‘R’ is a variable(dec) that is the number of times the command was attempted
before aborting.

Cause and Disposition: The cause of this error is generally unknown. The expanded
error report for disk errors (below) could give some answers. )

SPU_UNIX(30):(’D’): unexpected sasierror = ‘U’, retries = ‘R’

Description of Error:

‘D’ is a variable(dec) that is the minor number of the device.

‘U’ is a variable(dec) that is the error number returned for this transfer.

‘R’ is a variable(dec) that is the number of times the command was attempted
before aborting. '

Cause and Disposition: Unknown

SPU_UNIX(31):dk(‘D’): Error status=‘E’ (’S’), retries=‘R’

I1.B-8

Description of Error: An error was returned [rom the disk via the SCSI bus during
some operation. The cause of the error is described in the message.
‘D’ is a variable(dec) that is the minor number of the device.
‘R’ is a variable(dec) that is the number of times the command was attempted
before aborting.
‘E’ is a variable(hex) that is the error status read from the SCSI bus.
‘S’ is a variable(string) that contains a textual description of the error code.
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The possible values of strings and error codes are:

0x00:No Error Status

0x01:No Index/Sector Signal
0x02:No Seek Complete
0x03:Write Fault

0x04:Drive not ready

0x05:Drive not selected

0x06:No Track00

0x10:ID CRC error
0x11:Uncorrectable data error
0x12:ID Address Mark not found
0x13:No address mark in data field
0x14:Record not found

0x15:Seek Error

0x18:Data Check in no retry mode
0x19:ECC error during verify
0x19:Defect list error

0x20:Illegal Command

0x21:Illegal block address
0x22:Illegal function for device type
0x23:Volume overflow

0x24:Bad argument

0x25:Invalid logical unit number
0x26:Invalid field in parameter list
0x27:Write protected

0x28:Media changed

0x29:Device was reset

0x2a:Mode select parameter changed
0x2c¢:Error count overflow
0x31:Medium format corrupted
0x40:Ram failure

0x43:Message reject error
Ox44:Internal controller error

Oxla:Interleave error

Oxla:Parameter overrun
Oxlc:Unformatted or bad format on drive
Oxlc:Primary defect list not found
0x1d:Compare error

0x45:Select/reselect failed
0x47:Scsi interface parity error
0x48:Initiator detected error
0x49:Inappropriate/illegal message

Cause and Disposition: The causes of these errors are either the SPU or the
appropriate disk drive or disk drive controller. For expanded information regarding
interpretation of these error codes, refer to the manual for the controller/drive that is
being used by the SPU.

Disk errors: For errors 28-31 a dump of the command will be sent to the screen. This
dump looks like:
‘517 device ‘MJ’/*‘MR’ block ‘B’ XX XX XX XX XX XX
‘51’ is a variable(string) that is either “Reading” or “Writing”’
‘MJ’ is a variable(dec) that is the major number of the device.
‘MR’ is a variable(dec) that is the minor number of the device.
‘B’ is a variable(dec) that 1s the block number.

The string of 6 hex digits (XX XX XX XX XX XX) is the actual hex representation of
the sasi command that was issued.

SPU_UNIX(32):qic(*D’) Byte count not multiple of block size - trailing bytes
ignored
Description of Error: A command (read/write) was issued to the cartridge tape drive
with a block size that is not a multiple of the inherent block size (512 bytes) of the
drive. '
The ‘D’ variable(dec) is the minor number of the device.
Cause and Disposition: The cause is probably errant user software. The transfer will
complete using a truncated block size.
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SPU_UNIX(33):qic(‘D"): Transfer timeout error

Description of Error: The requested command did not complete within the expected
amount of time.
‘D’ is a variable(dec) that is the minor number of the device.

Cause and Disposition: Refer to the expanded list and discussion of QIC errors
below.

SPU_UNIX(34) :qic(‘D’): 68000 bus error (‘X")

Description of Error: A bus error occurred during a QIC tape transfer operation.
‘D’ is a variable(dec) that is the minor number of the device.
‘X’ is a variable(hex) that is the address where the bus error was detected.

Cause and Disposition: The cause of this error is unknown.

SPU_UNIX(35):qic(‘D’): unexpected sasierror = ‘U’

Description of Error: Unknown
‘D’ is a variable(dec) that is the minor number of the device.
‘U’ is a variable(dec) that is the error number returned for this transfer.

Cause and Disposition: Unknown

Tape errors: For errors 33-35 a dump of the command will be sent to the screen.
This dump appears in the following format:
‘S1° device ‘MJ’/*MR’ block ‘B’ XX XX XX XX XX XX
‘S1’ is a variable(string) that is either “Reading” or “Writing.”
‘MJ’ is a variable(dec) that is the major number of the device.
‘MR’ is a variable(dec) that is the minor number of the device.
‘B’ is a variable(dec) that is the block number.

The string of 6 hex digits (XX XX XX XX XX XX) is the actual hex representation of
the SCSI command that was issued.

SPU_UNIX(36):qic('D’): Error status=‘E’

Description of Error: An error was returned from the QIC tape drive via the SCSI
bus during some operation. The cause of the error is described in one of the messages
below {37-50).

‘D’ is a variable(dec) that represents the minor number of the device.

‘E’ is a variable(hex) that represents the returned SCSI error code.

The error code is the code available to a user program through the 7Zocnt! call. The pos-
sible values of the error codes are:

HARDWARE_ERROR  0xl

MEDIUM_ERROR Ox2

RECOVERED_ERROR  0x4

BLANK_CHECK 0x8

VOLUME_OVERFLOW  0x10

Cause and Disposition: Unknown
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SPU_UNIX(87):qic('D’) :Tecovered error

Description of Error: This error occurs when the QIC drive returns this status code
in response to a check status command.
‘D’ is the minor number of the device.

Cause and Disposition: The last command completed successfully following recovery
actions by the tape driver. A check condition was not issued.

SPU_UNIX(38):qic(‘D’) :not ready

Description of Error: This error occurs when the QIC drive returns this status code
In response to a check status command.

‘D’ is a variable(dec) that contains the minor number of the device.

Cause and Disposition: The tape drive cannot be accessed. Operator intervention
may be required to correct this condition.

SPU_UNIX(39):qic('D’) :medium error

Description of Error: This error occurs when the QIC drive returns this status code
in response to a check status command.
‘D’ is a variable(dec) that contains the minor number of the device.

Cause and Disposition: The command terminated with a non-recoverable error that
was probably caused by a flaw in the medium or an error in the recorded data.

SPU_UNIX(40):qic(‘D’) :hardware error

Description of Error: This error occurs when the QIC drive returns this status code
in response to a check status command.
‘D’ is a variable(dec) that contains the minor number of the device.

Cause and Disposition: The tape drive detected a non-recoverable hardware failure
(parity, etc.) while performing the command.

SPU_UNIX(41):qic(‘D’):illegal request - ignored
Description of Error: This error occurs when the QIC drive returns this status code

in response to a check status command.
‘D’ is a variable(dec) that contains the minor number of the device.

Cause and Disposition: The command descriptor block contained an illegal parame-
ter. Probably a SPU UNIX software problem.

SPU_UNIX(42):qic(‘D’):unit attention

Description of Error: This error occurs when the QIC drive returns this status code
in response to a check status command.
‘D’ is a variable(dec) that contains the minor number of the device.

Cause and Disposition: The tape drive has been reset or the cartridge has been
changed.
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SPU_UNIX(43):qic(‘D’) :data protect

Description of Error: This error occurs when the QIC drive returns this status code
in response to a check status command.
‘D’ is a variable(dec) that contains the minor number of the device.

 Cause and Disposition: The cartridge is write-protected (SAFE) when a write opera-
tion is attempted.

SPU_UNIX(44):qic(‘D’) :blank check

Description of Error: This error occurs when the QIC drive returns this status code
in response to a check status command.
‘D’ is a variable(dec) that contains the minor number of the device.

Cause and Disposition: A no-data condition was encountered on the tape.

SPU_UNIX(45) :qic('D’) :vendor unique error - ignored
Description of Error: This message should not be seen since the drive supposedly will
not issue it. If it is seen, the tape drive is probably bad.
‘D’ is a variable(dec) that contains the minor number of the device.

SPU_UNIX(46):qic(‘D’) :copy aborted error - ignored

Description of Error: This message should not be seen since the drive supposedly will
not issue it. If it is seen, the tape drive is probably bad.
‘D’ is a variable(dec) that contains the minor number of the device.

SPU_UNIX(47):qic(‘D’) :aborted command error - ignored
Description of Error: This error occurs when the QIC drive returns this status code
in response to a check status command.
‘D’ is a variable(dec) that contains the minor number of the device.

Cause and Disposition: The tape drive aborted the command. The initiator may be
able to recover by trying the command again.

SPU_UNIX(48):qic(‘D’):volume overflow
Description of Error: This error occurs when the QIC drive returns this status code
in response to a check status command.
‘D’ is a variable(dec) that contains the minor number of the device.
Cause and Disposition: The tape has reached the physical end-of-medium and data

remains in the buffer that has not been written to the tape. Probably user program
error.

SPU_UNIX(49):gqic(‘D’) :data miscompare error - ignored

Description of Error: This message should not be seen since the drive supposedly will
not issue it. If it is seen, the tape drive is probably bad.
‘D’ is a variable(dec) that contains the minor number of the device.

SPU_UNIX(50):qic(‘D"’) :reserved error code 0x0Oc - ignored

Description of Error: This message should not be seen since the drive supposedly will
not 1ssue it. If it is seen, the tape drive is probably bad.
‘D’ is a variable(dec) that contains the minor number of the device.
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SPU_UNIX(51) :qicioctl: unknown ioctl cmd="C’

Description of Error: An ioctl system call was issued to the QIC device driver with
an unknown command code.
‘D’ is a variable(dec) that contains the minor number of the device.

Cause and Disposition: This is probably caused by errant user code.

SPU_UNIX(52) :sasibusytest: timed out waiting for idle (cp=°‘X’),
resetting...done

Description of Error: The SCSI bus took longer than allocated to become non-busy
(go idle). The SCSI bus is then reset to try to get the bus to become idle.

‘X’ is a variable(hex) that contains the results of the SPU SCSI status

register.

Cause and Disposition: This error is could be caused by either a bad SPU or bad
device on the SCSI bus that is holding onto the busy signal.

SPU_UNIX(53) :sasibusytest: SASI busy after reset (cp=‘S’)
SPU_UNIX(53) :panic:sasibusytest: SASI controller busy after reset

Description of Error: If after the reset, the bus is still busy, it is assumed that the
hardware is in some way broken and a panic occurs.

‘S’ 1s a variable that contains the status of the SCSI controller register on

the SPU after the timeout.

Cause and Disposition: This is probably caused by some I/O device on the SCSI
being broken, a cabling problem or a bad SPU.

SPU_UNIX(54) :sasinitiate: timed out waiting for busy

Description of Error: The SCSI bus took longer than expected to go busy after the
issuance of a command on the bus. The bus is then reset and the command aborted.

Cause and Disposition: The cause of this is probably a device hanging on the SCSI
bus or a bad SPU. Software can tolerate this error, so if it only happens occastonally
then it is benign.

SPU_UNIX(55) :panic:sasitimeout Sasi busy

Description of Error: A condition in which the sasitimeout routine was called and
the SCSI bus was not allocated to a device by the SPU.

Cause and Disposition: Unknown

SPU_UNIX(56) :sasiinit(): SASI controller busy! control port = ‘S’

Description of Error: A condition exists in which the SCSI bus is initialized and the
bus shows busy during the initialization. This causes any operation pending on the bus
to be aborted.

‘S’ is a variable that contains the status of the SPU’s SCSI status register.

Cause and Disposition: Probably a device on the SCSI bus is hanging onto the busy
line. This message will often be seen after error #52.
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SPU_UNIX(57) :panic:ioccom canqg
Description of Error: Unknown

Cause and Disposition: Unknown

SPU_UNIX(58) :panic:ttyrub
Description of Error: Unknown

Cause and Disposition: Unknown

SPU_UNIX(59) :ua overrun
Description of Error: A received data overrun has been detected on the UART.

Cause and Disposition: Data is coming in too fast for the SPU to handle. This error
is often seen when running the system at reduced margins where the data rate relative
to the SPU’s clock increases.

SPU_UNIX(60) :ua overrun
Description of Error: A received data overrun has been detected on the UART.

Cause and Disposition: Data is coming in too fast for the SPU to handle. This error
is often seen when running the system at reduced margins where the data rate relative
to the SPU’s clock increases.

SPU_UNIX(61) :DSR FALSE--ignored ‘C’ from #°D”’

Description of Error: The Data Set Ready (DSR) line has been dropped on one of
the UARTs.

‘C’ is a variable(hex) that is the dropped character.

‘D’ is the uart number where DSR was de-asserted.

Cause and Disposition:

Check the terminal/modem and cabling connected to this port.

SPU_UNIX(62) :wdioctl: No free alloc table entries

Description of Error: A window map for the current process could not be allocated.
Since there is a one to one correspondence between window maps and available
processes, this should not happen.

Cause and Disposition: Unknown. UNIX is corrupted.

SPU_UNIX(63) :wdioctl : PID error (exp=‘E’, act="A")
Description of Error: During a call to the window focnil handler, a window map was
allocated that did not belong to the current process.
‘E’ is a variable(dec) that represents the expected value of the process id (the current process).
‘A’ Is a variable{dec) that represents the actual value of the process id for this window.

Cause and Disposition: This could be caused if a user program tries to do access
through a window that has not been allocated yet.
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SPU_UNIX(64) :Bad free count on dev *MJ" *MN’
Description of Error: The free count on the specified disk is greater than the allowed
maximum.
‘MJ’ is a variable(dec) that is the major number of the device.
‘MN’ is a variable(dec) that is the minor number of the device.

Cause and Disposition: The superblock is probably corrupted on the disk. Run fsck
and try again.

SPU_UNIX(65) :No space on device "MJ’ ‘MN’

Description of Error: The specified device has no more usable free space.
‘MJ’ is a variable(dec) that is the major number of the device.
‘MN’ is a variable(dec) that is the minor number of the device.

Cause and Disposition: The device is probably full; remove some files. The filesys-
tem could also be corrupted, run fsck.

SPU_UNIX(66) :Bad block on device ‘MJ’/“MN”’
Description of Error: A requested block is outside of the range from the end of the
ilist to the size of the device.
‘MJ is a variable(dec) that is the major number of the device.
‘MN’ is a variable(dec) that is the minor number of the device.

Cause and Disposition: A bad file system could have been mounted. Or the file sys-
tem could be corrupted.

SPU_UNIX(67) :0ut of inodes on device ‘MJ’/*MN”’

Description of Error: There are no more inodes available on the specified device.
‘MJ’ is a variable(dec) that is the major number of the device.
‘MN’ is a variable(dec) that is the minor number of the device.

Cause and Disposition: Could be too many files in existence; delete some files.
Filesystem could be corrupted; run fsck.

SPU_UNIX(68) :Bad count on device ‘MJ’/*MN’

Description of Error: Either the number of inodes available or the number of free
blocks available is greater than the allowable maximum. Both of these values will then
get set to zero, which will cause the no space message to be issued during the next
transfer.

‘MJ is a variable(dec) that is the major number of the device.

‘MN’ is a variable(dec) that is the minor number of the device.

Cause and Disposition: Probably a corrupted filesystem. Run fsck.

SPU _UNIX(69) :panic:No fs

Description of Error: The device for which a request is being made is not in the
mount table.

Cause and Disposition: UNIX is corrupted. Reboot.
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SPU_UNIX(70) :panic:Timeout table overflow

Description of Error: During a call to the timeout function, there is no space in the
callout structure to place the current request. There is nothing intelligent to be done if
an entry will not fit, thus the panic.

Cause and Disposition: Probably a corrupted UNIX. Reboot and try again.

SPU_UNIX(71) :Detected illegal line clock of ‘H’ Hz, using 60 Hz

Description of Error: SPU UNIX tries to determine the line frequency to know if it
is running on a 60 Hz or 50 Hz system. If the measured value is not close to either 50
Hz or 60 Hz, this message will appear.

‘H’ is a variable that contains the measured clock frequency

Cause and Disposition: The cause of this could be a bad SPU timer chip which is
used to calculate the line frequency. Also a bad SCM could be causing a low quality
clock signal to reach the SPU. The electrical power utility serving the site could be
having trouble with their generators, although this is unlikely.

SPU_UNIX(72) :No detectable line clock ~- using 60 Hz

Description of Error: During the time that the SPU is trying to measure the line
clock frequency, no clock is detected.

Cause and Disposition: This could be caused by a bad timer chip on the SPU or a
poor quality signal being generated by the System Control Module (SCM). If there
truly is no line clock, SPU UNIX will hang shortly after this message appears.

SPU_UNIX(73) :Falloc:No file

Description of Error: During a call to the falloc routine to allocate a file descriptor,
no file descriptors/structures are available.

Cause and Disposition: This message is usually no cause for alarm. Generally, this
message appears when too many files have been opened by one of the processes
currently executing on the SPU. Try to determine which process has opened the exces-
sive number of files.

SPU_UNIX(74) :panic:Fs not in mount table

Description of Error: An inode is mounted, but the mounted file system is not found
in the mount table.

.Cause and Disposition: UNIX is corrupted. Reboot and try again.

SPU_UNIX(75):Inode table overflow
Description of Error: Too many inodes are currently in use (in core).

Cause and Disposition: Too many processes are running with too many inodes in
use. The problem should be self-correcting. Check which processes are running.

SPU _UNIX(76) :Iaddress > 2724

- o . . 24
Description of Error: A block address referenced inside an inode structure is > 2%,
This message is for information purposes only, since it appears that no other action is
taken when this message occurs.

Cause and Disposition: The in-core copy of the inode is probably corrupt in some
manner. Reboot.
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SPU__UNIX(77) :Link error. &ftrap = ‘X’ fR
OR
SPU_UNIX(77) :Link error. &fault = ‘X’

Description of Error: These errors will occur during booting the system if there is an
address alignment error with either the fault or ftrap structures.
‘X’ is a variable(hex) that represents the address of the structure.

Cause and Disposition: This should only happen if the disk copy of UNIX is cor-
rupted. Try a root restore.

SPU_UNIX(78): panic:No room for scn_structs

Description of Error: This is 2 SP2 message that only occurs during the boot pro-
cess. There is not enough memory available to hold the structures for the system scan
ring descriptions.

Cause and Disposition: Something is probably wrong with the version of SPU UNIX,
or the SPU memory system could be broken in such a way that the memory sizing rou-
tine determines that there is less available memory than is actually installed.

SPU_UNIX(79): panic:No room for ring structs

Description of Error: This is a SP2 message that only occurs during the boot pro-
cess. There is not enough memory available to hold the structures for the system scan
ring descriptions.

Cause and Disposition: Something is probably wrong with the version of SPU UNIX|
or the SPU memory system could be broken in such a way that the memory sizing rou-
tine determines that there is less available memory than is actually installed.

SPU_UNIX(80) :panic:Iinit can not read superblock

Description of Error: During the initialization process, an 1/O error occurs during
the attempted read of the superblock.

Cause and Disposition: An I/O error will probably proceed this message. Take
appropriate action based on the results of the I/O error.

SPU_UNIX(81) :Msg exit: lost message chain from index %d
Description of Error: Unknown

Cause and Disposition: Unknown

SPU UNIX(82) :Msg intr: Bus error in step ‘S’* ADDR=‘X"

Description of Error: During the handling of a Message Based System (MBS) related
system interrupt (syst.cm interrupt 11), a bus error occurred.

‘S’ is a variable(dec) that represents which step in the code was being executed when
the bus error occurred.

‘X’ is a variable(hex) that represents the address where the bus error was detected.

Cause and Disposition: The cause of this error is generally not known. It is
suspected that it could be a bad SPU. However a bad memory system could also cause
this error since many of the mbs related functions are accessing main memory.
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SPU_UNIX(83) :Msg_intr: Queue locked for ‘P° passes. DISABLED

Description of Error: After the receipt of an interrupt an attempt to de-queue a mes-
sage fails because the queue remains locked.

Cause and Disposition: Could be an inadvertent interrupt or someone may have des-
troyed the queue structure in main memory.

SPU_UNIX(85) :Ptrace:Shared text

Description of Error: A system ptrace system call was executed that tried to write
into the text segment of a process that was using a shared text segment.

Cause and Disposition: Check for multiple invocations of a given process running.
The adb utility is one of the few that use the ptrace system call.

SPU_UNIX(86) :Ptrace:usraccess X’

Description of Error: A ptrace system call was made that tried to access kernel
memory from user space.
‘X’ is a variable(hex) that contains the address of the attempted access.

Cause and Disposition: Probably errant user software incorrectly using the ptrace
system call.

SPU_UNIX(87) :Ptrace:suiword failed

Description of Error: During the execution of a ptrace system call, a copy of a word
to user space failed.

Cause and Disposition: This is probably caused by an improper address passed to
the ptrace call or to malfunctioning hardware on the SPU.

SPU_UNIX(88) :Procon q

Description of Error: A process is being added to the run queue that already exists
on the run queue.

Cause and Disposition: Probably a corrupted UNIX. The process will not be added
to the run queue so it may be possible to recover from this error.

SPU_UNIX(89) :panic:Running a dead proc

Description of Error: A process is set to run that is in a zombie state (exited and
waiting for parent to accept status with wait call).

Cause and Disposition: UNIX is corrupted. Reboot

SPU_UNIX(90) :panic:No procs

Description of Error: During the execution of a fork system call a routine detects
that there are no slots in the process table available. This is a panic at this point
because prior to the point of the panic, the table was checked and there were slots in
the process table.

Cause and Disposition: This is a transient UNIX-is-damaged type of error and will
probably never appear. But if it does, reboot.
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SPU_UNIX(91) :panic:0ut of swap

Description of Error: During the execution of an ezec system call the system runs
out of swap space.

Cause and Disposition: This error should not happen if the system is configured
correctly. Could be that the entries in dkparmtab for /dev/swap are corrupted. Try to
reboot. If it appears again, do a root restore.

SPU_UNIX(92) :User access to kernel space ‘X’

Description of Error: During the execution of a read or write system call, a pointer
is passed to the kernel that is outside of user space. The system call will then be
aborted.

‘X’ is a variable(hex) that represents the address that was being referenced.

Cause and Disposition: This is probably caused by errant user code and can be
ignored.

SPU_UNIX(93) :panic:0ut of swap space

Description of Error: During the swapping out of a process, the system runs out of
swap space.

Cause and Disposition: This error should not happen if the system is configured
correctly. Could be that the entries in dkparmtab for /dev/swap are corrupted. Try to
reboot. If it appears again, do a root restore.

SPU_UNIX(94) :0ut of text

Description of Error: During the establishment of the text region for a process, the
text descriptor structure overflows.

Cause and Disposition: Probably too many processes are running. Or UNIX’s inter-
nal structures are corrupted.

SPU_UNIX(95) :panic:0ut of swap space

Description of Error: During the creation of a text segment, the system runs out of
swap space.

Cause and Disposition: This error should not happen if the system is configured
correctly. Could be that the entries in dkparmtabr for /dev/swap are corrupted. Try to
reboot. If it appears again, do a root restore.
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SPU_UNIX(96) :Trap: ‘TRAPMESSAGE®', ‘MODE’ mode

Description of Error: These are system exceptions that occur during the execution of
SPU UNIX. The user mode errors can be safely ignored. The system mode errors, how-

ever, will cause a panic.

TRAPMESSAGE is a variable(string) that describes the trap. The values this vari-

able can take on are:

reset initial ssp?
reset initial pc?
bus error

address error
illegal instruction
zero divide

chk instruction

level 1 autovector
level 2 autovector
level 3 autovector
level 4 autovector
level 5 autovector
level 6 autovector
level 7 autovector

trapv instruction trap #0
privilege violation trap #1
trace trap #2
line 1010 emulator trap #3
line 1111 emulator trap #4
reserved #1 trap #5
reserved #2 trap #6
reserved #3 trap #7
reserved #4 trap #8
reserved #5 trap #9
reserved #6 trap #A
reserved #7 trap #B
reserved #8 trap #C

reserved #9 trap #D
reserved #10 trap #E
reserved #11 trap #F
reserved #12

spurious interrupt

These trap messages have a one to one correspondence with 68000 trap messages. For

more information on these trap messages, refer to the AMotorola MCG68000 User’s
Manual.

‘MODE’ is a variable (string) that can take on the values “user” “kernel.” This vari-

able tells where the system was executing when the trap occurred. A trap will follow
(message 98).

Cause and Disposition: The cause should be determined from the message. Kernel
messages should not normally occur, could be a sign of bad SPU hardware or a bad
copy of the kernel. Reboot. If there are still problems, replace the SPU.

SPU_UNIX(97) :Trap: interrupt vector ‘X', ‘MODE’

Description of Error: A trap was taken for either an unassigned reserved vector or a
user interrupt vector that was not expected. A trap will follow (message 98).

Cause and Disposition: Probably broken hardware on the SPU.
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SPU_UNIX(98) :panic:trap
Description of Error: This message is issued after either message number 96 or 97.

Cause and Disposition: Refer to message number 96 or 97

SPU_UNIX(99) :Trap: SCM Power Fail Interrupt

Description of Error: The System Control Module (SCM) detected a power fail con-
dition and sent an interrupt.

Cause and Disposition: If there is actually a power fail condition, the SPU will die
immediately after issuing this message. Fix the power problem. If the SPU stays alive
then the SCM or the SPU (or the interface) could be broken in such a way that the
SPU is detecting these interrupts.

SPU_UNIX(100) :Trap: SPU memory parity error, ‘MODE’ mode

Description of Error: A parity error has been detected in the SPU RAM.
‘MODE'’ is a variable (string) that is either ‘““user” or “‘kernel.”

Cause and Disposition: If the parity error occurs in a user process, that process is
sent a segmentation violation signal. If the parity error occurs in the kernel then a
panic occurs (refer to message 101). If the parity errors are frequent, replace the SPU.

SPU_UNIX(101) :panic:SPU memory parity error in kernel
Description of Error: A parity error occurred while executing in kernel space.

Cause and Disposition: Refer to message message 100.

SPU_UNIX(102) :Trap: kernel mode bus error
OR
SPU_UNIX(102) :Trap: kernel mode address error

Description of Error: A bus or an address error occurred while executing in kernel
space. A panic will immediately follow.

Cause and Disposition: This could be caused by faulty hardware or corrupted
software. Reboot. If the problem persists, replace the SPU.

SPU_UNIX(103) :panic:Kernel bus/address error
Description of Error: This panic is caused by error 102.

Cause and Disposition: Refer to message 102.

SPU_UNIX(104) :Trap: spurious interrupt ignored
Description of Error: The 68000 generated a spurious interrupt trap.

Cause and Disposition: This is caused when a bus error occurs during a 68000 inter-
rupt acknowledge cycle. This is probably harmless unless it occurs often, in which case,
replace the SPU.
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SPU_UNIX(105) :Catchint:pid=‘P’ signo=‘S",ix="1"
Description of Error: A call to catchint has been made with a vector greater than
256, which is greater than possible on the SPU.
‘P’ is a variable(dec) that is the process number of the process making the call.
‘S’ is a variable(hex) that is the signal number trying to be assigned.
‘I’ is a variable(dec) that represents the index into an internal array of interrupts that can be caught.

Cause and Disposition: This is caused by errant user code.

SPU_UNIX(106) :Pitchint - invalid vector ‘X’

Description of Error: An interrupt occurred for a potentially catchable interrupt.
But when the index of the interrupt is referenced it is not found.
‘X’ is a variable(hex) that is the 68000 vector.

Cause and Disposition: This is a corrupt UNIX error. Reboot and try again.

Discussion of Trap Messages Resulting from Hardware Interrupts

The following messages (error codes 107-126) are caused by the SPU receiving an interrupt from
some hardware source that is normally under the control of a user program. SPU UNIX has a
provision for mapping these hardware interrupts into signals through the two system calls
catchint and signal.

Used in conjunction, these system calls allow for a user program to catch the occurrence of some
“hardware interrupt. In order for one of these interrupts to be accepted by the SPU, the bit in the
SPU’s interrupt enable register must be set to enable the particular interrupt. If the SPU detects
one of these interrupts and no user program has previously tried to “catch” the interrupt via the
catchint system call, one of these trap messages will be displayed.

Thus, for one of these messages to occur, the hardware must generate the source of the interrupt,
the bit in the Interrupt Enable Register (IER) corresponding to the interrupt must be set, AND
there must be no user program with an outstanding catch on that interrupt.

Getting one of these messages could be caused by faulty user code setting a bit in the IER
incorrectly or faulty hardware generating or receiving unexpected interrupts.

SPU_UNIX(107) :Trap: SPU environment error
Description of Error: Unknown

‘Cause and Disposition: Unknown

SPU_UNIX(108) :Trap: Hard error
Description of Error: Unknown

Cause and Disposition: Unknown

SPU_UNIX(108) :Trap: Memory soft error
Description of Error: Unknown

Cause and Disposition: Unknown
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SPU_UNIX(110) :Trap: System interrupt acknowledge
Description of Error: Unknown

Cause and Disposition: Unknown

SPU_UNIX(111) :Trap: System interrupt 15

Description of Error: System interrupt 15 was received by the SPU when no user
program was expecting it.

Cause and Disposition: There are several possibilities for this error. Any processor
in the system can interrupt on this channel. An errant program in any of these proces-
sors (including the SPU) could send an interrupt to the SPU on this channel. The SPUs
interrupt detection logic could be broken, as could any other processor’s interrupt gen-
eration logic. Most of these messages have been traced to software problems on one of
the processors, especially the SPU.

SPU_UNIX(112) :Trap: System interrupt 14

Description of Error: System interrupt 14 was received by the SPU when no user
program was expecting it.

Cause and Disposition: Refer to description for message 111.

SPU_UNIX(113) :Trap: System interrupt 13

Description of Error: System interrupt 13 was received by the SPU when no user
program was expecting it.

Cause and Disposition: Refer to description for message 111.

SPU_UNIX(114) :Trap: System interrupt 12

Description of Error: System interrupt 12 was received by the SPU when no user
program was expecting it.

Cause and Disposition: Refer to description for message 111.

SPU_UNIX(115) :Trap: System interrupt 11

Description of Error: System interrupt 11 was received by the SPU when no user
program was expecting it.

Cause and Disposition: Refer to description for message 111.

SPU UNIX(1186) :Trap: System interrupt 10

Description of Error: System interrupt 10 was received by the SPU when no user
program was expecting it.

Cause and Disposition: Refer to description for message 111.

SPU_UNIX(117) :Trap: System interrupt 09

Description of Error: System interrupt 9 was received by the SPU when no user pro-
gram was expecting it.

Cause and Disposition: Refer to description for message 111.
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SPU_UNIX(118) :Trap: System interrupt 08

Description of Error:. System interrupt 8 was received by the SPU when no user pro-
gram was expecting it.

Cause and Disposition: Refer to description for message 111.

SPU_UNIX(119) :Trap: DMA channel 3 normal interrupt

Description of Error: An interrupt was generated by the DMA channel 3 interrupt
circuitry that was not expected by any user program.

Cause and Disposition: This could be caused by an errant user program or by faulty
DMA hardware.

SPU_UNIX(120) :Trap: DMA channel 3 error interrupt

Description of Error: An interrupt was generated by the DMA channel 3 error inter-
rupt circuitry that was not expected by any user program.

Cause and Disposition: This could be caused by an errant user program or by faulty
DMA hardware.

SPU_UNIX(121) :Trap: DMA channel 2 normal interrupt

Description of Error: An interrupt was generated by the DMA channel 2 interrupt
circuitry that was not expected by any user program.

Cause and Disposition: This could be caused by an errant user program or by faulty
DMA hardware.

SPU_UNIX(122) :Trap: DMA channel 2 error interrupt

Description of Error: An interrupt was generated by the DMA channel 2 error inter-
rupt circuitry that was not expected by any user program.

Cause and Disposition: This could be caused by an errant user program or by faulty
DMA hardware.

SPU_UNIX(123) :Trap: DMA channel 1 normal interrupt

Description of Error: An interrupt was generated by the DMA channel 1 interrupt
circuitry that was not expected by any user program.

Cause and Disposition: This could be caused by an errant user program or by faulty
DMA hardware.

SPU_UNIX(124) :Trap: DMA channel 1 error interrupt

Description of Error: An interrupt was generated by the DMA channel 1 error inter-
rupt circuitry that was not expected by any user program.

Cause and Disposition: This could be caused by an errant user program or by faulty
DMA hardware.

SPU_UNIX(125):Trap: DMA channel O normal interrupt

Description of Error: An interrupt was generated by the DMA channel 0 interrupt
circuitry that was not expected by any user program.

Cause and Disposition: This could be caused by an errant user program or by faulty
DMA hardware.
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SPU_UNIX(126) :Trap: DMA channel O error interrupt

Description of Error: An interrupt was generated by the DMA channel O error inter-
rupt circuitry that was not expected by any user program.

Cause and Disposition: This could be caused by an errant user program or by faulty

DMA hardware.

SPU_UNIX(127) :ct(‘D*) :Error:Pos ‘TAPEERROR1’ ‘TAPEERRORS3’
Description of Error: Unknown

Cause and Disposition: Unknown
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SPU_UNIX(128) :ct (‘D) :Error:Data ‘TAPEERROR2® ‘TAPEERROR3’
Description of Error: Unknown

Cause and Disposition: (Expanded display for error messages 20, 21, 127, 128, and
22)

In the errors above, there are three variable fields not explained: ‘TAPEERRORY’,
‘TAPEERRORZ?2’, and ‘TAPEERROR3’. These three fields are described here.

The ‘TAPEERRORI1’ message consists of one or more messages. Each of these mes-
sages corresponds to a bit in the status register of the device. The possible messages
and their meaning are:

FifoNtEmpty:

NotRdy:

WrtPrt:

B5:

SeekErr:

CrcErr:

B2:

The ‘TAPEERRORZ2’ message consists of one or more messages. Each of these mes-
sages corresponds to a bit in the status register of the device. The possible messages
and their meaning are:

FifoNtEmpty: oo
NotRdy:

WrtPrt:

DelData:

RedNtFnd:

CrcErr:

LostData:

These strings are all printed separated by blanks on a single line.

The ‘TAPEERRORS3’ message consists of the following:

cterr="'C’, retries=‘R’

ct(’D’): siream="S" segment="SG’ ‘V'="5V’

The ’C’ variable(hex) is the error number returned by the low-level cartridge tape routines the

possible values and meanings are:

The ‘R’ variable(dec) is the number of times that the command is tried before the error is
reported

The ‘D’ variable(dec) is the minor number of the device

The ‘S’ variable(dec) is the stream number where the error occurred

The ‘SG’ variable(dec) is the segment number where the error was detected

The variable “V’ (string) is either ‘“‘current segment” or ‘“‘sector”

The variable ‘SV’ (dec) is either the sector number or the segment number depending on the
value of ‘V’
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C.1 Overview

This appendix explains the register dump display screen. The information that the register dump
display screen contains can be important in troubleshooting and determining causes for errors.
The following is an example of a typical register dump display screen.

/

Register dump for cpu: 1

a0: 00007000 s0: 0a004000 0100f000 t0: 40000000 pc: 00009b44

al: 00000000 s1: 0a030000 08821000 t1: 00020002 psw: 02800040

a2: 0002e¢007 s2: 38004000 0810f000 t2: 0023e006 ipc: iad

a3: 4c00c000 s3: 08130002 38801000 t3: 0020¢c000 cecr: 604240

a4: 00080000 s4: 38924000 7890f001 t4: 00220000 «cir: O .tid: 00

ab: 00000000 s5: 38910000 08121000 t5: 00220000 vi: 20 vs: 00000008
ag: 0001e000 s6: 0c004000 3490f000 t6: 0020e000 vm_u: 00000000 00000000
a7: 0000c000 s7: 30830005 00101000 t7: 402ic000 vm_l: 00000000 00000000
global int_enab: 00 1local_int_enab: '00 int_mode: 00 target CPU: O 1ION: O

Systems with two heads will print this message out
twice, once for CPU 1 and once for CPU 2.

The values that are represented in this example will vary depending on the circumstances. Each
register’s abbreviation is defined in the following table:
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Table C-1, Register Definitions

a0 - a7 Address registers

s0 - s7 Scalar registers

t0 - t7 Temporary registers

pc Program Counter

psw Program Status Word

ipc Instruction Program Counter
cer Condition Code Register

cir Communication Index Register
tid Thread ID Register

vl Vector Length

Vs Vector Stride

vm_u Vecter Merge, upper 64 bits
vim_l Vector Merge, lower 64 bits
global_int_enab Gobal Interrupt Enable
local_int_enab Local Interrupt Enable
int_mode Interrupt Mode

target_CPU Target CPU

ION Interrupt On (O for on, 1 for off)
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Appendix D
Opcodes Sorted By Name

D.1 Overview

This appendix lists all machine opcodes sorted in alphabetical order by name. This appendix is
especially useful for the CPU diagnostics.

When a diagnostic test fails, it will generally indicate the “instruction under test’” at the moment
that the test failed. It is important to note, however, that the instruction under test is not
always the instruction that caused the test to fail.

The following table lists instruction abbreviations, a description of each, and which board is most

likely to have the problem. If multiple boards are listed, they appear in decending order of
probability.

D.2 CPU Instruction Glossary

Instruction Instruction Suspect
Mnemonic Description Board(s)
add.b Sj,Sk Add scalar/scalar integer byte ASP
add.b Vi,5},Vk Add vector/scalar integer byte VPC, VPD, ASP
add.b Vi,V},Vk Add vector/vector integer byte VPC, VPD
add.b.f Vi,§j,Vk Add vector/scalar byte using VM VPC, VPD, ASP
add.b.[ VI,Vj,Vk Add vector/vector byte using not VM VPC, VPD

add.b.t Vi,8j,Vk

Add vector/scalar byte using VM

VPC, VPD, ASP

add.b.t Vi,Vj,Vk Add vector/vector byte using VM VPC, VPD
add.d Sj,Sk Add scalar/scalar double foat SFU, ASP, IPP
add.d Vi,Sj,Vk Add vector/scalar double Hoat VPC, VPD, ASP
add.d Vi,V Vk Add vector/vector double float VPC, VPD

add.d.f Vi §),Vk

Add vector/scalar double using not VM

VPC, VPD, ASP

add.d.f Vi,V},Vk Add vector/vector double using not VM VPC, VPD
add.d.t Vi,5j,Vk Add vector/scalar double using VM VPC, VPD, ASP
add.d.v Vi,Vj,Vk Add vector/vector double using VM VPC, VPD
add.h #N Ak Add immediate address halfword ASP, IPP

add.h #N,Sk Add scalar/immediate integer halfword ASP, IPP

add.h #n,Ak Add short immediate address halfword ASP, IPP

add.h Aj,Ak Add address register halfword ASP

add.h Sj,Sk Add scalar /scalar integer halfword ASP

add.h Vi,Sj,Vk
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Add vector/scalar integer halfword

VPC, VPD, ASP
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add.h Vi,Vj,Vk Add vector/vector integer halfword VPC, VPD
add.h.f Vi,Sj,Vk Add vector/scalar halfword using not VM VPC, VPD, ASP
add.h.f Vi,Vj,Vk Add vector/vector halfword using not VM VPC, VPD
add.h.t Vi,Sj,Vk Add vector/scalar halfword using VM VPC, VPD, ASP
add.h.t Vi,Vj,Vk Add vector/vector halfword using VM VPC, VPD

add.l Sj,Sk Add scalar/scalar integer longword ASP

add.l Vi S}, Vk Add vector /scalar integer longword VPC, VPD, ASP
add.l Vi,Vj,Vk Add vector/vector integer longword VPC, VPD
add.l.f Vi,Sj,Vk Add vector /scalar longword using not VM VPC, VPD, ASP
add.L.f Vi,Vj,Vk Add vector/vector longword using not VM VPC, VPD
add.l.t Vi,5j,Vk Add vector /scalar longword using VM VPC, VPD, ASP
add.l.t Vi, Vj,Vk Add vector/vector longword using VM VPC, VPD
add.s #N,Sk Add scalar /immediate single float - SFU, ASP, IPP
add.s Sj,Sk Add scalar/scalar single float SFU, ASP, IPP
add.s Vi,Sj,Vk Add vector/scalar single float VPC, VPD, ASP
add.s Vi, Vj,Vk Add vector/vector single float VPC, VPD
add.s.f Vi,5),Vk Add vector/scalar single using not VM VPC, VPD, ASP
add.s.f Vi,Vj,Vk Add vector/vector single using not VM VPC, VPD
add.s.t Vi,5j,Vk Add vector/scalar single using VM VPC, VPD, ASP
add.s.t Vi,Vj,Vk Add vector/vector single using VM VPC, VPD
add.w #N Ak Add immediate address word ASP, IPP

add.w #N,Sk Add scalar/immediate integer word ASP, IPP

add.w #n,Ak Add short immediate address word ASP, IPP

add.w Aj,Ak Add address register word ASP

add.w Sj,Ak Add scalar to address word ASP

add.w §j,Sk Add scalar/scalar integer word ASP

add.w Vi,Sj,Vk Add vector/scalar integer word VPC, VPD, ASP
add.w Vi, V], Vk Add veetor/vector integer word VPC, VPD
add.w.f Vi,§j,Vk Add vector/scalar word using not VM VPC, VPD, ASP
add.w.f Vi,Vj,Vk Add vector/vector word using not VM VPC, VPD

add.w.t Vi,5j,Vk

Add vector/scalar word using VM

VPC, VPD, ASP

add.w.t Vi, Vj,Vk Add vector/vector word using VM VPC, VPD

all Vk AND reduce a vector VPC, VPD, ASP
all.f Vk AND reduce a vector using not VM VPC, VPD, ASP
all.t Vk AND reduce a vector using VM VPC, VPD, ASP
and #N Ak AND immediate to address register ASP, IPP

and #N,Sk AND scalar /immediate ASP, IPP

and Aj,Ak AND address register ASP

and Sj,Sk AND scalar /scalar ASP

and Vi,Sj,Vk AND vector /scalar VPC, VPD, ASP
and Vi, Vj,Vk AND two vectors VPC, VPD

and.f Vi,5],Vk AND vector/scalar using not VM VPC, VPD, ASP
and.f Vi,V Vk AND two vectors using not VM VPC, VPD

and.t Vi,Sj,Vk AND vector/scalar using VM VPC, VPD, ASP
and.t Vi,Vj Vk AND two vectors using VM VPC, VPD
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any Vk OR reduce a vector VPC, VPD, ASP
any.f Vk OR reduce a vector using not VM VPC, VPD, ASP
any.t Vk OR reduce a vector using VM VPC, VPD, ASP
atan.d Sk Arc-tangent of a double precision number SFU, ASP, IPP
atan.s Sk Arc-tangent of a single precision number SFU, ASP, IPP
bkpt Breakpoint ASP, DCU, SFU, MCM
br Branch always IPP, ASP
bra.f Branch on address carry false IPP, ASP
bra.t Branch on address carry true IPP, ASP
bri.f Branch on ION false IPP, ASP
bri.t Branch on ION true IPP, ASP
brs.f Branch on scalar carry false IPP, ASP
brs.t Branch on scalar carry true IPP, ASP
call <effa> Call a subroutine, long frame ASP, DCU, SFU, MCM

ASP, DCU, SFU, MCM

calls <effa>
cfork

cos.d Sk
cos.s Sk

Call a subroutine, short frame
Clear a fork event
Cosine of a double precision number

Cosine of a single precision number

ASP, DCU, SFU, MCM

ASP, CPX, IPP
SFU, ASP, IPP
SFU, ASP, IPP

cprs.f V), Vk Compress a vector using not VM VPC, VPD
eprs.t Vj,Vk Compress a vector using VM VPC, VPD
ctrsg Global synchronize CPU timers ASP, CPX, IPP
cvtb.w AjAK Convert byte to word ASP

cvtb.w Sj,Sk Convert byte to word ASP

cvtbh.w Vi Vk Convert byte to word VPC, VPD
evtb.w.f Vi, Vk Convert byte to word using not VM VPC, VPD
cvtb.w.t Vj,Vk Convert byte to word using VM VPC, VPD
cvtd.l Sj,Sk Convert double float to longword SFU, ASP, IPP
cvtd.l Vi, Vk Convert double foat to longword VPC, VPD
evtd.lL.f Vj,Vk Convert double to longword using not VM VPC, VPD
evtd.lt V), Vk Convert double to longword using VM VPC, VPD
evtd.s Sj,Sk Convert double float to single float SI'U, ASP, IPP
cvtd.s Vi, Vk Convert double float to single float VPC, VPD
evtd.s.f Vi Vk Convert double to single using not VM VPC, VPD
evtd.s.t V), Vk Convert double to single using VM VPC, VPD

cvtd.w Sj,Sk

Convert double float to word

SFU, ASP, IPP

evtd.w Vi, Vk Convert double to word VPC, VPD
evtd.w.f Vi Vk Convert double to word using not VM VPC, VPD
cvtd.w.t Vi, Vk Convert double to word using VM VPC, VPD
cvth.w AjAK Convert half to word ASP

cvth.w Sj,Sk Convert halfword to word ASP

cvth.w Vi Vk Convert halfword to word VPC, VPD
cvth.w.f Vj,Vk Convert halfword to word using not VM VPC, VPD
cvthow.t Vj,Vk Convert halfword to word using VM VPC, VPD
cvtl.d Sj,Sk Convert longword to double float SFU, ASP, IPP

Third Edition



Appendix D

CONVEX Processor Diagnostics Manual

evtl.d Vj,Vk Convert longword to double float VPC, VPD
evtl.d.f V},Vk Convert longword to double using not VM VPC, VPD
cvtl.d.t Vj,Vk Convert longword to double using VM VPC, VPD
cvtl.s Sj,Sk Convert longword to single float SFU, ASP, IPP
cvtls Vj,Vk Convert longword to single float VPC, VPD
cvtls.f Vj,Vk Convert longword to single using not VM VPC, VPD
evtls.t Vj,Vk Convert longword to single using VM VPC, VPD
cvtl.w Sj,Sk Convert longword to word ASP

cvtl.w Vi Vk Convert longword to word VPC, VPD
evtlw.f Vi, Vk Convert longword to word using not VM VPC, VPD
cvtlw.t Vj,Vk Convert longword to word using VM VPC, VPD
cvts.d Sj,Sk Convert single float to double float SFU, ASP, IPP
evts.d Vi, Vk Convert single float to double float VPC, VPD
cvts.d.f Vi, Vk Convert single to double using not VM VPC, VPD
cvts.d.t Vj,Vk Convert single to double using VM VPC, VPD
cvts. Sj,Sk Convert single float to longword SFU, ASP, IPP
evts.d Vi, Vk Convert single float to longword VPC, VPD
evts.Lf Vj,Vk Convert single to longword using not VM VPC, VPD
evts.l.t Vi, Vk Convert single to longword using VM VPC, VPD
cvts.w Sj,Sk Convert singie float to word SFU, ASP, IPP
cvts.w V), Vk Convert single float to werd VPC, VPD
evts.w.f Vi, Vk Convert single to word using not VM VPC, VPD
evts.w.t Vj,Vk Convert single to word using VM VPC, VPD
cvtw.b Aj,Ak Convert word to byte ASP

cviw.b Sj,Sk Convert word to byte ASP

evtw.b Vj,Vk Convert word to byte VPC, VPD
evtw.b.f Vi Vk Convert word to byte using not VM VPC, VPD
evtw.b.t Vj,Vk Convert word to byte using VM VPC, VPD
cvtw.d Sj,Sk Convert word to double float SFU, ASP, IPP
evtw.d Vj,Vk Convert word to double VPC, VPD
cevtw.d.f Vj,Vk Convert word to double using not VM VPC, VPD
evtw.d.t Vj,Vk Convert word to double using VM VPC, VPD
cvtw.h Aj,Ak Convert word to halfword ASP

cvtw.h Sj,Sk Convert word to halfword ASP

evtw.h Vj Vk Convert word to halfword VPC, VPD
evtw.h.f Vj,Vk Convert word to halfword using not VM VPC, VPD
evtw.h.t Vj,Vk Convert word to halfword using VM VPC, VPD
cvtw.l Sj,Sk Convert word to longword ASP

evtw.l Vi Vk Convert word to longword VPC, VPD
evtw.Lf Vi, Vk Convert word to longword using not VM VPC, VPD
evtw.lt Vj,Vk Convert word to longword using VM VPC, VPD
cvtw.s Sj,Sk Convert word to single float SFU, ASP, IPP
evtw.s Vi, Vk Convert word to single float VPC, VPD
evtw.s.f Vj,Vk Convert word to single using not VM VPC, VPD
cvtw.s.t Vj,Vk Convert word to single using VM VPC, VPD
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diag Ak

div.b Sj,Sk
div.b Vi,Sj,Vk
div.b Vi,Vj,Vk
div.b.f Vi,Sj,Vk

Execute nonstandard microcode sequence
Divide scalar/scalar integer byte

Divide vector/scalar integer byte

Divide vector/vector integer byte

Divide vector/scalar byte using not VM

ASP

SFU, ASP, IPP
VPC, VPD, ASP
VPC, VPD
VPC, VPD, ASP

div.b.f Vi,Vj,Vk
div.b.t Vi,Sj,Vk
div.b.t Vi,Vj,Vk
div.d Si,Vj,Vk
div.d Sj,Sk

Divide byte vectors using not VM
Divide vector/scalar byte using VM
Divide byte vectors using VM
Divide scalar/vector double float

Divide scalar/scalar double float

VPC, VPD
VPC, VPD, ASP
VPC, VPD
VPC, VPD, ASP
SFU, ASP, IPP

div.d Vi,Sj,Vk

Divide vector/scalar double float

VPC, VPD, ASP

div.d Vi, V},Vk Divide vector/vector double float VPC, VPD
div.d.f Si,Vj,Vk Divide scalar/vector double using not VM VPC, VPD, ASP
div.d.l Vi,Sj,Vk Divide vector/scalar double using not VM VPC, VPD, ASP
div.d.f Vi, Vj,Vk Divide double vectors using not VM VPC, VPD
div.d.t Si,Vj,Vk Divide scalar/vector double using VM VPC, VPD, ASP
div.d.t Vi,Sj,Vk Divide vector/scalar double using VM VPC, VPD, ASP
div.d.t Vi,Vj Vk Divide double vectors using VM VPC, VPD
div.h #N,Ak Divide immediate address halfword SFU, ASP, IPP
div.h #N,Sk Divide scalar/scalar integer halfword SFU, ASP, IPP
div.h #n Ak Divide short immediate address halfword SFU, ASP, IPP
div.h Aj,Ak Divide address register hallword SFU, ASP, IPP
div.h Sj,Sk Divide scalar/scalar integer halfword SFU, ASP, IPP
div.h Vi,Sj,Vk Divide vector/scalar integer halfword VPC, VPD, ASP
div.h Vi,Vj,Vk Divide vector/vector integer halfword VPC, VPD

div.hf Vi,Sj,Vk
div.h.f Vi,Vj,Vk
div.h.t Vi,Sj,Vk
div.h.t Vi,V Vk
div.} Sj,Sk

Divide vector/scalar halfword using not VM
Divide halfword vectors using not VM
Divide vector/scalar halfword using VM
Divide halfword vectors using VM

Divide scalar/scalar integer longword

VPC, VPD, ASP
VPC, VPD
VPC, VPD, ASP
VPC, VPD
SFU, ASP, IPP

div. Vi,Sj,Vk
div.l Vi,Vj,Vk
div.Lf Vi,Sj,Vk
div.Lf Vi,Vj,Vk
div.Lt Vi,Sj,Vk

Divide vector/scalar integer longword

Divide vector/vector integer longword

Divide vector/scalar longword using not VM

Divide longword vectors using not VM

Divide vector/scalar longword using VM

VPC, VPD, ASP
VPC, VPD_
VPC, VPD, ASP
VPC, VPD_
VPC, VPD, ASP

div.l.t Vi,Vj,Vk
div.s #N,Sk
div.s Si,Vj,Vk
div.s Sj,Sk
div.s Vi,Sj,Vk

Divide longword vectors using VM
Divide scalar/scalar single foat
Divide scalar/vector single fioat
Divide scalar/scalar single float

Divide vector/scalar single float

VPC, VPD_
SFU, ASP, IPP
VPC, VPD, ASP
SFU, ASP, IPP
VPC, VPD, ASP

div.s Vi, Vj,Vk

div.s.f Si,Vj,Vk
div.s.f Vi,Sj,Vk
div.s.f Vi\Vj,Vk
div.s.t Si,Vj,Vk
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Divide vector/vector single float

Divide scalar/vector single using not VM
Divide vector/scalar single using not VM
Divide single vectors using not VM

Divide scalar/vector single using VM

VPC, VPD_
VPC, VPD, ASP
VPC, VPD, ASP
VPC, VPD_
VPC, VPD, ASP
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div.s.t Vi,Sj,Vk Divide vector/scalar single using VM VPC, VPD, ASP
div.s.t Vi, Vi, Vk Divide single vectors using VM VPC, VPD_
div.w #N,Ak Divide immediate address word SFU, ASP, IPP
div.w #N,Sk Divide scalar/scalar integer word SFU, ASP, IPP
div.w #n,Ak Divide short immediate address word SFU, ASP, IPP
div.w Aj,Ak Divide address register word SFU, ASP, IPP
div.w Sj,Sk Divide scalar/scalar integer word SFU, ASP, IPP
div.w Vi,Sj,Vk Divide vector/scalar integer word VPC, VPD, ASP
div.w Vi,Vj,Vk Divide vector/vector integer word VPC, VPD_

div.w.f Vi,Sj,Vk

Divide vector/scalar word using not VM

VPC, VPD, ASP

div.w.f Vi,Vj,Vk
div.w.t Vi,§j,Vk
div.w.t Vi,)V},Vk
dsi

Divide word vectors using not VM
Divide vector/scalar word using VM
Divide word vectors using VM
Disable interrupts; reset ION to 0

VPC, VPD_
VPG, VPD, ASP
VPC, VPD_
ASP, CPX, IPP

II.D-6

enag Sj,Sk Enable all global CPU interrupts ASP, CPX, IPP

enal §j,Sk Enable local CPU interrupt ASP, CPX, IPP

eni Enable interrupts; set ION to 1 ASP, CPX, IPP

eq.b §j,Sk Compare equal byte ASP

eq.b Sj,Vk Compare equal byte VPC, VPD, ASP

eq.b Vj,Vk Compare equal byte VPC, VPD

eq.b.f Sj,Vk Cmp. equal byte using not VM VPC, VPD, ASP

eq.b.f Vi, Vk Cmp. equal byte using not VM VPC, VPD

eq.b.t 5j,Vk Cmp. equal byte using VM VPC, VPD, ASP

eq.b.t Vj Vk Cmp. equal byte using VM VPC, VPD

eq.d Sj,Sk Compare equal double float SIFU, ASP, IPP

eq.d Sj,Vk Compare equal double precision VPC, VPD, ASP

eq.d Vj,Vk Compare equal double precision VPC, VPD

eq.d.f Sj,Vk Cmp. equal double using not VM VPC, VPD, ASP

eq.d.f Vi, Vk Cmp. equal double using not VM VPC, VPD

eq.d.t Sj,Vk Cmp. equal double using VM VPC, VPD, ASP

eq.d.t Vj,Vk Cmp. equal double using VM VPC, VPD

eq.h #N,Ak Compare equal halfword ASP, IPP

eq.h #N, Sk Compare equal halfword ASP, IPP

eq.h #n Ak Compare equal halfword ASP, IPP

eq.h Aj,Ak Compare equal halfword ASP

eq.h Sj,Sk Compare equal halfword ASP

eq.h Sj,Vk Compare equal halfword VPC, VPD, ASP

eq.h Vj,Vk Compare equal halfword VPC, VPD

eq.h.f Sj,Vk Cmp. equal halfword using not VM VPC, VPD, ASP

eq.h.f Vi, Vk Cmp. equal halfword using not VM VPC, VPD

eq.h.t Sj,Vk Cmp. equal halfword using VM VPC, VPD, ASP

eq.h.t Vi, Vk Cmp. equal halfword using VM VPC, VPD '

eq. Sj,Sk Compare equal longword ASP

eq.l Sj,Vk Compare equal longword VPC, VPD, ASP

eq.] Vi, Vk Compare equal longword VPC, VPD
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Get communication/address

ASP, CPX, [PP
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eq.l.f Sj,Vk Cmp. equal long using not VM VPC, VPD, ASP
eq.l.f Vj,Vk Cmp. equal long using not VM VPC, VPD
eq.l.t Sj,Vk Cmp. equal long using VM VPC, VPD, ASP
eq.l.t Vj,Vk Cmp. equal long using VM VPC, VPD
eq.s Sj,Sk Compare equal single float SFU, ASP, IPP
eq.s Sj,Vk Compare equal single VPC, VPD, ASP
eq.s Vi, Vk Compare equal single VPC, VPD
eq.s.f Sj,Vk Cmp. equal single using not VM VPC, VPD, ASP
eq.s.f Vj,Vk Cmp. equal single using not VM VPC, VPD
eq.s.t Sj,Vk Cmp. equal single using VM VPC, VPD, ASP
eq.s.t Vi, Vk Cmp. equal single using VM VPC, VPD
eq.w #N,Ak Compare equal word ASP, IPP
eq.w #N,Sk Compare equal word ASP, IPP
eq.w #n,Ak Compare equal word ASP, IPP
eq.w Aj,Ak Compare equal word ASP
eq.w Sj,Sk Compare equal word ASP
eq.w Sj,Vk Compare equal word VPC, VPD, ASP
eq.w Vj,Vk Compare equal word VPC, VPD
eq.w.f Sj,Vk Cmp. equal word using not VM VPC, VPD, ASP
eq.w.f Vj,Vk Cmp. equal word using not VM VPC, VPD
eq.w.t §j,Vk Cmp. equal word using VM VPC, VPD, ASP
eq.w.t Vj,Vk Cmp. equal word using VM VPC, VPD
exit Error exit instruction DCU, SFU, ASP, MCM
exp.d Sk Exponent of a double precision number SFU, ASP, IPP
exp.s Sk Exponent of a single precision number SFU, ASP, [PP
frint.d Sj,Sk Integerize float double scalar SFU, ASP, IPP
frint.d Vj,Vk Integerize float double vector VPC, VPD
frint.d.f Vj,Vk Integerize double vector using not VM VPC, VPD
frint.d.t Vj,Vk Integerize double vector using VM VPC, VPD
frint.s Sj,Sk Integerize float single scalar SFU, ASP, IPP
frint.s Vj,Vk Integerize float single vector VPC, VPD
frint.s.f Vj,Vk Integerize single vector using not VM VPC, VPD
frint.s.t Vj,Vk Integerize single vector using VM VPC, VPD
get.] <Ceffa>,Sk Get communication/scalar ASP, CPX, IPP

halt #N,Ak

idle

inc.! <<Cefla>,Sk
inc.w <Cefla> Ak
incr. <efla> Sk

Halt the CPU

Idle the CPU

Increment communication/scalar
Increment communication/address

Increment long resource structure

ASP, IPP

ASP, CPX, IPP
ASP, CPX, IPP
ASP, CPX, IPP

DCU, SFU, ASP, MCM

incr.w <efla> Ak

Sjmp <<effa>

jmpa.f <efla>
jmpa.t <effa>
jmpi.f <effa>

Third Edition

Increment resource structure data
Jump always

Jump on address carry false
Jump on address carry true

Jump on ION false

DCU, SFU, ASP, MCM

IPP, ASP
IPP, ASP
IPP, ASP
IPP, ASP
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jmpi.t <efla> Jump on JON true IPP, ASP

jmps.f <efla> Jump on scalar carry false IPP, ASP

jmps.t <efla> Jump on scalar carry true IPP, ASP

join Join all threads ASP, CPX, IPP

lck <Cefla> Lock communication register ASP, CPX, IPP

ld.b <efla> Ak - Load address register byte DCU, SFU, ASP, MCM

Id.b <efla>,Sk
ld.b <effa>,Vk
Id.b.f <efla>,Vk
ld.b.t <efla> Vk

Load scalar byte

Load vector byte

Load vector byte using not VM
Load vector byte using VM

DCU, SFU, ASP, MCM

VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
VPG, VPD, DCU, SFU, ASP, MCM

Id.d #N,Sk

1d.d <effa> Sk
Id.d <effa>,Vk
1d.d.f <effa>,Vk
Id.d.t <efla> ,Vk

Load immediate upper 32 bits

Load scalar double float

Load vector double float

Load vector double float using not VM
Load vector double fioat using VM

ASP, IPP

DCU, SFU, ASP, MCM

VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM

Id.h.f <efla>,Vk
ld.h.t <efla>,Vk

Load vector halfword using not VM
Load vector halfword using VM

Id.dl #N,5k Load 64-bit floating immediate, lower half ASP, IPP

Id.du #N,Sk Load 64-bit floating immediate, upper half ASP, IPP

Id.h #N,Ak Load halfword immediate into Ak ASP, IPP

1d.h #n,Ak Load short immediate into Ak ASP, IPP

ld.h <elfla> Ak Load address register halfword DCU, SFU, ASP, MCM

ld.h <effa> Sk Load scalar halfword DCU, SFU, ASP, MCM

Id.h <efla> Vk Load vector halfword VPC, VPD, DCU, SFU, ASP, MCM

VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM

1d.1 #N,Sk Load 32-bit immediate sign-extended to 64 bits ASP, IPP

1d.} <efla>,Sk Load scalar longword DCU, SFU, ASP, MCM

1d.] <efla> VLS Load VS and VL from memory ASP, DCU, SFU, VPC, MCM

Id.] <effla>,Vk Load vector longword VPC, VPD, DCU, SFU, ASP, MCM

1d.Lf <effa>,Vk
Id.Lt <effa>,Vk

Load vector longword using not VM
Load vector longword using VM

VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM

id.1l #N,Sk

Id.lu #N,Sk

id.s <efla> Sk
ld.s <effa>,Vk
ld.s.f <effa> Vk

Load 64-bit integer immediate, lower half
Load 64-bit integer immediate, upper half
Load scalar single float

Load vector single float

Load vector single float using not VM

ASP, IPP
ASP, IPP

" DCU, SFU, ASP, MCM

VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM

lds.t <efla> Vk

Load vector single float using VM

VPC, VPD, DCU, SFU, ASP, MCM

ldou #N,Sk Load immediate, upper half ASP, IPP

ld.w #N Ak Load immediate into Ak ASP, IPP

Id.w #N,Sk Load a 32-bit immediate ASP, IPP

ld.w #N,VL Load VL with an immediate ASP, VPC, SFU, IPP
ld.w #N,VS Load VS from an immediate ASP, SFU, IPP

ld.w #n,AKk Load short immediate into Ak ASP, IPP

ld.w <efla> Ak
Id.w <effa>,Sk
Idhw <effa> VK

I1.D-8

Load address register word
Load scalar word
Load vector word

DCU, SFU, ASP, MCM
DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
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ld.wf <efla>,Vk
ld.w.t <effa>,Vk
ld.x <efla>, VM
Idemr <effa>,Ak
ldea <effa> Ak

Load vector word using not VM
Load vector word using VM
Load VM from memory

Load communication registers
Load effective address

VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
VPC, DCU, SFU, ASP, MCM
DCU, SFU, ASP, MCM

ASP

ldea <efla>,Sk

Load effective address/scalar

ASP

Idkdr Ak Load all eight SDRs DCU, SFU, ASP, MCM

idpa Aj,Ak Load a physical byte address into Ak DCU, SFU, ASP, MCM

ldsdr Ak Load process SDRs DCU, SFU, ASP, MCM

ldvi.b Vj,Vk Index load vector byte VPC, VPD, ASP, DCU, SFU, MCM
ldvi.b.f Vj,Vk Index Load vector byte using not VM VPC, VPD, ASP, DCU, SFU, MCM
ldvi.b.t Vj,Vk Index Load vector byte using VM VPC, VPD, ASP, DCU, SFU, MCM
ldvi.d Vj,Vk Index load vector double float VPC, VPD, ASP, DCU, SFU, MCM
ldvid.f V},Vk Index Load vector double using not VM VPC, VPD, ASP, DCU, SFU, MCM
ldvid.t Vj,Vk Index Load vector double using VM VPC, VPD, ASP, DCU, SFU, MCM
idvi.h Vj,Vk Index load vector halfword VPC, VPD, ASP, DCU, SFU, MCM
ldvi.h.f Vi, Vk Index Load vector halfword using not VM VPC, VPD, ASP, DCU, SFU, MCM
Idvi.h.t V), Vk Index Load vector halfword using VM VPC, VPD, ASP, DCU, SFU, MCM
ldvil Vj,Vk Index load vector longword VPC, VPD, ASP, DCU, SFU, MCM
idvi.lf Vj,Vk Index Load vector longword using not VM VPC, VPD, ASP, DCU, SFU, MCM
ldvi.l.t Vi, VK Index Load vector longword using VM VPC, VPD, ASP, DCU, SFU, MCM
ldvis Vj,Vk Index load vector single float VPC, VPD, ASP, DCU, SFU, MCM
ldvis.f Vj,Vk Index Load vector single using not VM VPC, VPD, ASP, DCU, SFU, MCM
ldvis.t Vj,Vk Index Load vector single using VM VPC, VPD, ASP, DCU, SFU, MCM
ldvi.w Vj,Vk Index load vector word VPC, VPD, ASP, DCU, SFU, MCM
ldvi.w.f Vj,Vk Index Load vector word using not VM VPC, VPD, ASP, DCU, SFU, MCM
ldviw.t Vi, Vk Index Load vector word using VM VPC, VPD, ASP, DCU, SFU, MCM
le.b Sj,Sk Compare less than or equal byte ASP

le.b S),Vk Compare less than or equal byte VPC, VPD, ASP

le.b Vj,Vk Compare less than or equal byte VPC, VPD

le.b.f Sj,Vk Cmp. less than or equal byte using not VM VPC, VPD, ASP

le.b.f V},Vk Cmp. less than or equal byte using not VM VPC, VPD

le.b.t §j,Vk Cmp. less than or equal byte using VM VPC, VPD, ASP

le.b.t Vj,Vk Cmp. less than or equal byte using VM VPC, VPD

le.d Sj,Sk Compare less than or equal double float SFU, ASP, IPP

le.d Sj,Vk Cornpare less than or equal double float VPC, VPD, ASP

le.d V},Vk Cornpare less than or equal double float VPC, VPD

le.d.f Sj,Vk Cmp. less than or equal double using not VM VPC, VPD, ASP

le.d.f Vi, Vk Cmp. less than or equal double using not VM VPC, VPD

le.d.t Sj,Vk Cmp. less than or equal double using VM VPC, VPD, ASP

le.d.t Vi Vk Cmp. less than or equal double using VM VPC, VPD

le.h #N,Ak Compare less than or equal halfword ASP, IPP

le.h #N,Sk Cornpare less than or equal halfword ASP, IPP

le.h #n,Ak Compare less than or equal halfword ASP, IPP

le.h Aj,AK Compare less than or equal signed halfword ASP
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le.h Sj,Sk Compare less than or equal halfword ASP
le.h Sj,Vk Compare less than or equal halfword VPC, VPD, ASP
le.h Vj,Vk Compare less than or equal halfword VPC, VPD
le.h.f Sj,Vk Cmp. less than or equal half using not VM VPC, VPD, ASP
le.h.f Vj,Vk Cmp. less than or equal half using not VM VPC, VPD
le.h.t Sj,Vk Cmp. less than or equal half using VM VPC, VPD, ASP
le.h.t Vi, Vk Cmp. less than or equal half using VM VPC, VPD
le.l Sj,Sk Compare less than or equal longword ASP
le.l Sj,Vk Compare less than or equal longword VPC, VPD, ASP
le.l Vi, Vk Compare less than or equal longword VPC, VPD
le.l.f Sj,Vk Cmp. less than or equal long using not VM VPC, VPD, ASP
lel.f Vj,Vk Cmp. less than or equal long using not VM VPC, VPD
le.l.t Sj,Vk Cmp. less than or equal long using VM VPC, VPD, ASP
le.l.t Vj,Vk Cmp. less than or equal long using VM VPC, VPD
le.s #N,Sk Compare less than or equal single SFU, ASP, IPP
le.s Sj,Sk Compare less than or equal single float SFU, ASP, IPP
le.s Sj,Vk Compare less than or equal single VPC, VPD, ASP
le.s Vj,Vk Compare less than or equal single VPC, VPD
le.s.f Sj,Vk Cmp. less than or equal single using not VM VPC, VPD, ASP
le.s.[ Vj,Vk Cmp. less than or equal single using not VM VPC, VPD
le.s.t Sj,Vk Cmp. less than or equal single using VM VPC, VPD, ASP
le.s.t Vj,Vk Cmp. less than or equal single using VM VPC, VPD
le.w #N,Ak Compare less than or equal word ASP, IPP
le.w #N,Sk Compare less than or equal word ASP, IPP
le.w #n,Ak Compare less than or equal word ASP, IPP
le.w Aj,Ak Compare less than or equal signed word ASP
le.w Sj,Sk Compare less than or equal word ASP
le.w Sj,VK Compare less than or equal word VPC, VPD, ASP
le.w Vi, Vk Compare less than or equal word VPC, VPD
le.w.f Sj,Vk Cmp. less than or equal word using not VM V_PC, VPD, ASP
le.w.f Vj,Vk Cmp. less than or equal word using not VM VPC, VPD
le.w.t Sj,Vk Cmp. less than or equal word using VM VPC, VPD, ASP
le.w.t Vi, Vk Cmp. less than or equal word using VM VPC, VPD
leu.b Sj,Sk Compare less than or equal to byte ASP
leu.h #N,Ak Compare unsigned less than halfword ASP, IPP
leu.h #N,Sk Compare unsigned less than or equal to halfword ASP, IPP
leu.h #n,Ak Compare unsigned less than or equal halfword ASP, IPP
leu.h Aj,Ak Compare unsigned less than or equal to halfword ASP
leu.h Sj,Sk Compare less than or equal to hallword ASP
leu.l Sj,Sk Compare less than or equal to longword ASP
leu.w #N, Ak Compare unsigned less than word ASP, IPP
leu.w #N,Sk Compare unsigned less than or equal to word ASP, IPP
leu.w #n,Ak Compare unsigned less than or equal word ASP, IPP
leu.w Aj Ak Compare unsigned less than or equal to word ASP
leu.w Sj,Sk Compare less than or equal to word ASP
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In.d Sk Natural logarithm of a double precision number SFU, ASP, IPP
In.s Sk Natural logarithm of a single precision number SFU, ASP, IPP
lop Sj,Sk Count of leading zeros in S SFU, ASP, IPP

- lop Vi, Vk Leading ones position vector VPC, VPD
lop.f Vj,Vk Leading ones position vector using not VM VPC, VPD
lop.t V], Vk Leading ones position vector using VM VPC, VPD
1t.b §j,Sk Compare less than byte ASP
It.b Sj,Vk Compare less than byte VPC, VPD, ASP
It.b Vj,Vk Compare less than byte VPC, VPD
It.b.f Sj,Vk Cmp. less than byte using not VM VPC, VPD, ASP
It.b.f Vj,Vk Cmp. less than byte using not VM VPC, VPD
It.b.t Sj,Vk Cmp. less than byte using VM VPC, VPD, ASP
It.b.t Vj,Vk Cmp. less than byte using VM VPC, VPD
It.d Sj,Sk Compare less than double float SFU, ASP, IPP
It.d Sj,Vk Compare less than double float VPC, VPD, ASP
It.d Vj,Vk Compare less than double float VPC, VPD
1t.d.f Sj,Vk Cmp. less than double using not VM VPC, VPD, ASP
it.d.f Vi, Vk Cmp. less than double using not VM VPC, VPD
ft.d.t Sj,Vk Cmp. less than double using VM VPC, VPD, ASP
It.d.t Vj,Vk Cmp. less than double using VM VPC, VPD
It.h #N,Ak Compare less than halfword ASP, IPP
It.h #N,Sk Compare less than halfword ASP, IPP
It.h #n,AK Compare less than halfword ASP, IPP
It.h Aj,Ak Compare less than signed halfword ASP
It.h Sj,Sk Compare less than halfword ASP
It.h §j,Vk Compare less than halfword VPC, VPD, ASP
It.h Vj,Vk Compare less than halfword VPC, VPD
It.h.f Sj,Vk Cmp. less than halfword using not VM VPC, VPD, ASP
1t.h.f Vj,Vk Cmp. less than hallword using not VM VPC, VPD
It.h.t Sj,Vk Cmp. less than halfword using VM VPC, VPD, ASP
It.h.t Vj,Vk Cmp. less than halfword using VM VPC, VPD
1t.1 Sj,Sk Compare less than longword ASP
1t.1 Sj,Vk Compare less than longword VPC, VPD, ASP
it Vi, Vk Compare less than longword VPC, VPD
1t.1.f Sj,Vk Cmp. less than long using not VM VPC, VPD, ASP
It.1L.f Vi, VK Cmp. less than long using not VM VPC, VPD
It.lt Sj,Vk Cuup. less than long using VM VPC, VPD, ASP
It.Lt Vj,Vk Cmp. less than long using VM VPC, VPD
it.s #N,Sk Compare less than single SFU, ASP, IPP
It.s Sj,Sk Compare less than single float SFU, ASP, IPP
It.s Sj,Vk Compare less than single VPC, VPD, ASP
It.s V], Vk Compate less than single VPC, VPD
It.s.f Sj,Vk Cmp. less than single using not VM VPC, VPD, ASP
Its.f Vj,Vk Cmp. less than single using not VM VPC, VPD
It.s.t Sj,VK Cmnp. less than single using VM VPC, VPD, ASP
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It.s.t Vj,Vk Cmp. less than single using VM VPC, VPD

lt.w #N,Ak Compare less than word ASP, IPP

It.w #N,Sk Compare less than word ASP, IPP

lt.w #n,Ak Compare less than word ASP, IPP

lt.w Aj,Ak Compare less than signed word ASP

it.w Sj,Sk Compare less than word ASP

It.w S},Vk Compare less than word VPC, VPD, ASP
lt.w Vj,Vk Compare less than word VPC, VPD
It.w.f Sj,Vk Cmp. less than word using not VM VPC, VPD, ASP
It.w.f Vi, Vk Cmp. less than word using not VM VPC, VPD
It.w.t Sj,Vk Cmp. less than word using VM VPC, VPD, ASP
It.w.t Vj,Vk Cmp. less than word using VM VPC, VPD

ltu.b Sj,Sk Compare less than byte ASP

ltu.h #N,Ak Compare unsigned less than halfword ASP, IPP

ltu.h #N,Sk Compare unsigned less than halfword ASP, IPP

ltu.h #n,Ak Compare unsigned less than halfword ASP, IPP

ltu.h Aj,Ak Compare unsigned less than halfword ASP

Itu.h Sj,Sk Compare less than halfword ASP

Itu.l Sj,Sk Compare less than longword ASP

ltu.w #N,Ak Compare unsigned less than word ASP, IPP

ltu.w #N,Sk Compare unsigned less than word ASP, PP

ltu.w #n,AK Compare unsigned less than word ASP, IPP

ltu.w Aj Ak Compare unsigned less than word ASP

ltu.w Sj,Sk Compare less than word ASP

mask.f Vi,Sj,Vk Mask vector/scalar using not VM VPC, VPD, ASP

mask.t Vi,S),Vk
mask.t Vi,Vj VK
mat.l Sk,<Cefla>
mat.w Ak,<Cefla>
matm.l Sk,<effa>

Mask vector /scalar using VM
Mask vector /vector

Match scalar/communication
Match address/communication

Match scalar register and memory

VPC, VPD, ASP

VPC, VPD_

ASP, CPX, IPP

ASP, CPX, IPP

DCU, SFU, ASP, MCM

matim.w Ak, <efla>
max.b Vk

Match address register and memory
Max of a vector of bytes

DCU, SFU, ASP, MCM
VPC, VPD, ASP

max.b.f Vk Max of vector of bytes using not VM VPC, VPD, ASP
max.b.t VK Max of vector of bytes using VM VPC, VPD, ASP
max.d Vk Max of a vector of double foat VPC, VPD, ASP
max.d.f Vk Max of vector of doubles using not VM VPC, VPD, ASP
max.d.t Vk Max of vector of doubles using VM VPC, VPD, ASP
max.h Vk Max of a vector of halfwords VPC, VPD, ASP
max.h.l Vk Max of vector of halfwords using not VM VPC, VPD, ASP
max.h.t Vk Max of vector of halfwords using VM VPC, VPD, ASP
max.] Vk Max of a vector of longwords VPC, VPD, ASP
max.l.f Vk Max of vector of longwords using not VM VPC, VPD, ASP
max.l.t Vk Max of vector of longwords using VM VPC, VPD, ASP
max.s Vk Max of a vector of single float VPC, VPD, ASP
max.s.f Vk Max of vector of singles using not VM VPC, VPD, ASP
Third Edition

I1.D-12




mov Sj,VM,Sk

Load Sk from VM(Sj)

CONVEX Processor Diagnostics Manual Appendix D
max.s.t Vk Max of vector of singles using VM VPC, VPD, ASP
max.w Vk Max of a vector of words VPC, VPD, ASP
max.w.f Vk Max of vector of words using not VM VPC, VPD, ASP
max.w.t Vk Max of vector of words using VM VPC, VPD, ASP
merg.f Vi,$j,Vk Merge vector/scalar using not VM VPC, VPD, ASP
merg.t Vi,Sj,Vk Merge vector/scalar VPC, VPD, ASP
merg.t Vi,Vj,Vk Merge vector/vector VPC, VPD_
min.b Vk Min of a vector of bytes VPC, VPD, ASP
min.b.f Vk Min of vector of bytes using not VM VPC, VPD, ASP
min.b.t Vk Min of vector of bytes using VM VPC, VPD, ASP
min.d Vk Min of a vector of double float VPC, VPD, ASP
min.d.f Vk Min of vector of doubles using not VM VPC, VPD, ASP
min.d.t Vk Min of vector of doubles using VM VPC, VPD, ASP
min.h Vk Min of a vector of halfwords VPC, VPD, ASP
min.h.f Vk Min of vector of halfwords using not VM VPC, VPD, ASP
min.h.t Vk Min of vector of halfwords using VM VPC, VPD, ASP
min.} Vk Min of a vector of longwords VPC, VPD, ASP
min.lf Vk Min of vector of longwords using not VM VPC, VPD, ASP
min.l.t Vk Min of vector of longwords using VM VPC, VPD, ASP
min.s VK Min of a vector of single float VPC, VPD, ASP
min.s.f Vk Min of vector of singles using not VM VPC, VPD, ASP
min.s.t Vk Min of vector of singles using VM VPC, VPD, ASP
min.w Vk Min of a vector of words VPC, VPD, ASP
min.w.f Vk Min of vector of words using not VM VPC, VPD, ASP
min.w.t Vk Min of vector of words using VM VPC, VPD, ASP
mov Aj,Ak Move address register ASP
mov Aj,Sk Move an address to a scalar ASP
mov Ak,PSW Load an address register into the PSW ASP, SFU, VPC
mov Ak,VL Move Ak to VL ASP, VPC, SFU
mov Ak,VS Move Ak to VS ASP, SFU
mov CIR,Sk Move Comm Index Register to a scalar ASP
mov CPUID,Sk Move CPU identification to Scalar ASP
mov ICR,Sk Move Interrupt Control Register to Scalar ASP, CPX, IPP
mov ITR,Sk Move the ITC, ITSR, NITC into Sk ASP, CPX, IPP
mov PC,Ak Load next PC address ASP, IPP
mov PSW Ak Store the PSW into an address register ASP, SFU, VPC
mov 5i,5j,Vk Move a scalar to a vector element VPC, VPD, ASP
mov Sj,Ak Move 32 bits of Sj into Ak ASP
mov Sj,Sk,VM Load VM(Sj) from Sk VPC, ASP

VPC, VPD, ASP

mov Sk,CIR
mov Sk,ICR
mov Sk,ITR
mov Sk,ITSR
mov Sk, TCPU

Third Edition

Move scalar to Comm Index Register
Move Scalar to Interrupt Control Register
Load NITC, ITC, ITSR from Sk

Load ITSR with a scalar

Move Scalar to Target CPU Register

ASP, DCU

ASP, CPX, IPP
ASP, CPX, IPP
ASP, CPX, IPP
ASP, CPX, IPP
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ASP, DCU

mov Sk, TID Load Thread ID from Scalar

mov Sk,TTR Move scalar to thread timer ASP, CPX, IPP
mov Sk,VML Load VM<63..0> from Sk VPC, ASP

mov Sk, VMU Load VM < 127..64> from Sk VPC, ASP

mov Sk,VV Move scalar to vector valid flag ASP, IPP

mov TCPU,Sk Move the Target CPU Register to Scalar ASP, CPX, IPP
mov TID,Sk Load scalar with Thread ID ASP

mov TOC,Sk Move TOC to a scalar ASP, CPX, IPP.
mov TTR,Sk Move thread timer /scalar ASP, CPX, IPP
mov VL,Ak Move VL to Ak ASP

mov VML, Sk Load Sk from VM<63..0> VPC, VPD, ASP
mov VMU, Sk Load Sk from VM<127..64> VPC, VPD, ASP
mov VS,Ak Move VS to Ak ASP

mov Vi,Sj,Sk Move a vector element to a scalar VPC, VPD, ASP
mov.d Sj,Sk Move scalar register single float ASP

mov.l Sj,Sk Move scalar register longword ASP

mov.s Sj,Sk Move scalar register double float ASP

mov.w Sj,Sk Move scalar register word ASP

mov.w Sk, VL Move Sk to VL. ASP, VPC, SFU
mov.w Sk,VS Move Sk to VS ASP, SFU
mov.w VL, Sk Move VL to Sk ASP

mov.w VS,Sk Move VS to Sk ASP

mski Sk Mask out interrupt ASP, CPX, IPP
msyne Synchronize stores to memory ASP, DCU, MCM
mul.b §j,Sk Multiply scalar/scalar integer byte SFU, ASP, IPP
mul.b Vi,Sj,Vk Multiply vector/scalar integer byte VPC, VPD, ASP
mul.b Vi,Vj Vk Multiply vector/vector integer byte VPC, VPD_
mul.b.f Vi,§j,Vk Multiply vector/scalar byte using not VM VPC, VPD, ASP
mul.b.l Vi,Vj,Vk Multiply byte vectors using not VM VPC, VPD_
mul.b.t Vi,S5j,Vk Multiply vector/scalar byte using VM VPC, VPD, ASP
mul.b.t Vi,Vj,Vk Multiply byte vectors using VM VPC, VPD_
mul.d Sj,Sk Multiply scalar/scalar double float SFU, ASP, IPP
mul.d Vi,Sj,Vk Multiply vector/scalar double float VPC, VPD, ASP
mul.d Vi,Vj Vk Multiply vector/vector double fioat VPC, VPD_

mul.d.f Vi,Sj,Vk

Multiply vector/scalar double using not VM

VPC, VPD, ASP

mul.d.f Vi,Vj,Vk
mul.d.t Vi,Sj,Vk
mul.d.t Vi,Vj,Vk
mul.h #N,Ak
mul.h #N,Sk

Multiply double vectors using not VM
Multiply vector/scalar double using VM
Multiply double vectors using VM
Multiply immediate address halfword

Multiply scalar/immediate integer halfword

VPC, VPD_
VPC, VPD, ASP
VPC, VPD_
SFU, ASP, IPP
SFU, ASP, IPP

mul.h #n,Ak
mul.h Aj,Ak
mul.h Sj,Sk
mul.h Vi,Sj,Vk
mul.h Vi,Vj,Vk

11.D-14

Multiply short immediate address halfword
Multiply address register halfword
Multiply scalar/scalar integer halfword
Multiply vector/scalar integer halfword
Multiply vector/vector integer halfword

SFU, ASP, IPP
SFU, ASP, IPP
SFU, ASP, IPP
VPC, VPD, ASP
VPC, VPD_
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mub.h.f Vi,Sj,Vk

muL.h.f Vi,Vj Vk -

mul.h.t Vi,Sj,Vk
mul.h.t Vi,Vj,Vk
mul.l Sj,Sk

Multiply vector/scalar halfword using not VM
Multiply halfword vectors using not VM
Multiply vector/scalar halfword using VM
Multiply halfword vectors using VM

Multiply scalar/scalar integer longword

VPC, VPD, ASP
VPC, VPD_
VPC, VPD, ASP
VPC, VPD_
SFU, ASP, IPP

mul.l Vi,Sj,Vk

Multiply vector/scalar integer longword

VPC, VPD, ASP

mul.l Vi,Vj,Vk Multiply vector/vector integer longword VPC, VPD_
mul.L.f Vi,Sj,Vk Multiply vector/scalar longword using not VM VPC, VPD, ASP
mul.L.f Vi, Vj Vk Multiply longword vectors using not VM VPC, VPD_
mul.l.t Vi,Sj,Vk Multiply vector/scalar longword using VM VPC, VPD, ASP
mul.Lt Vi, V} Vk Multiply longword vectors using VM VPC, VPD_
mul.s #N,Sk Multiply scalar/immediate single float SFU, ASP, IPP
mul.s Sj,Sk Multiply scalar/scalar single float SFU, ASP, IPP
mul.s Vi,Sj,Vk Multiply vector/scalar single float VPC, VPD, ASP
mul.s Vi,V} Vk Multiply vector/vector single fioat VPC, VPD_
mul.s.f Vi, Sj,Vk Multiply vector/scalar single using not VM VPC, VPD, ASP
mul.s.f Vi,Vj,Vk Multiply single vectors using not VM VPC, VPD_
mul.s.t Vi,5j,Vk Multiply vector/scalar single using VM VPC, VPD, ASP
mul.s.t Vi, Vj,Vk Myltiply single vectors using VM VPC, VPD_
mul.w #N,Ak Multiply immediate address word SFU, ASP, IPP
mul.w #N,Sk Multiply scalar/immediate integer word SFU, ASP, IPP
mul.w #n,Ak Multiply short immediate address word SFU, ASP, PP
mul.w Aj,Ak Multiply address register word SFU, ASP, IPP
mul.w Sj,Sk Multiply scalar/scalar integer word SFU, ASP, IPP ’
mul.w Vi,Sj,Vk Multiply vector/scalar integer word VPC, VPD, ASP
mul.w Vi,Vj,Vk Multiply vector/vector integer word VPC, VPD_
mul.w.f Vi,Sj,Vk Multiply vector/scalar word using not VM VPC, VPD, ASP
mul.w.f Vi, Vj,Vk Multiply word vectors using not VM VPC, VPD_
mul.w.t Vi,Sj,Vk Multiply vector/scalar word using VM VPC, VPD, ASP
mul.w.t Vi,Vj,Vk Multiply word vectors using VM VPC, VPD_
neg.b Sj,Sk Negate scalar /scalar integer byte ASP

neg.b Vj,Vk Negate vector/vector integer byte VPC, VPD
neg.b.f Vj,Vk Negate byte vector using not VM VPC, VPD
neg.b.t Vj,Vk Negate byte vector using VM VPC, VPD
neg.d Sj,Sk Negate scalar/scalar double float SIFU, ASP, IPP
neg.d Vi Vk Negate vector/vector double float VPC, VPD
neg.d.f Vj,Vk Negate double using not VM VPC, VPD
neg.d.t Vj,Vk Negate double using VM VPC, VPD
neg.h Aj,Ak Negate address register halfword ASP

neg.h Sj,Sk Negate scalar/scalar integer halfword ASP

neg.h Vi Vk Negate vector/vector integer halfword VPC, VPD
neg.h.f V) Vk Negate halfword using not VM VPC, VPD
neg.h.t Vj,Vk Negate halfword using VM VPC, VPD

neg.l Sj,Sk Negate scalar/scalar integer longword ASP

neg.l Vj,Vk Negate vector/vector integer longword VPC, VPD
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neg.l.f Vj,Vk Negate longword using not VM VPC, VPD
neg.l.t Vj,Vk Negate longword using VM VPC, VPD

neg.s Sj,Sk Negate scalar/scalar single float SFU, ASP, IPP
neg.s Vj,Vk Negate vector/vector single float VPC, VPD
neg.s.f Vj,Vk Negate single using not VM VPC, VPD
neg.s.t Vj,Vk Negate single using VM VPC, VPD
neg.w Aj,Ak Negate address register word ASP

neg.w Sj,Sk Negate scalar/scalar integer word ASP

neg.w Vj,Vk Negate vector/vector integer word VPC, VPD
neg.w.f Vj,Vk Negate word using not VM VPC, VPD
neg.w.t Vi, Vk Negate word using VM VPC, VPD

nop No operation (branch never) IPP

not Aj,Ak Complement address register ASP

not Sj,Sk Complement, scalar/scalar ASP

not Vj,Vk Complement a vector VPC, VPD

not.f Vj,Vk Complement a vector using not VM VPC, VPD

not.t Vj,Vk Complement a vector using VM VPC, VPD

or #N,Ak OR immediate to address register ASP, IPP

or #N,Sk OR scalar /immediate ASP, IPP

or Aj,Ak OR address register ASP

or Sj,Sk OR scalar/scalar ASP

or Vi,Sj,Vk OR vector /scalar VPC, VPD, ASP
or Vi,Vj,Vk OR two vectors VPC, VPD_
or.f Vi,Sj,Vk OR vector/scalar using not VM VPC, VPD, ASP
or.f Vi,Vj,Vk OR two vectors using not VM VPC, VPD_
or.t Vi,Sj,Vk OR vector/scalar using VM VPC, VPD, ASP
or.t Vi,Vj,Vk OR two vectors using VM VPC, VPD_
parity Vk Exclusive OR reduce a vector VPC, VPD, ASP
parity.f Vk Exclusive OR reduce vector using not VM VPC, VPD, ASP
parity.t Vk Exclusive OR reduce vector using VM VPC, VPD, ASP
pate Ak Purge ATU entry DCU, ASP, IPP, SFU
patu Purge the entire ATU DCU, ASP
pbkpt Force process breakpoint exception DCU, SFU, ASP, MCM

pfork <efla> Ak
pich

Post a fork event
Purge the Icache

ASP, CPX, IPP
ASP, IPP

ple.f VM, Sk Load the number of 0's in VM into Sk VPC, VPD, SFU, ASP

ple.t Sj,Sk Count the number of 1's in §j SFU, ASP, IPP

ple.t VM, Sk Load the number of 1's in VM into Sk VPC, VPD, SFU, ASP

ple.t Vj,Vk Population count of 2 vector VPC, VPD

ple.t.f Vj Vk Population count of vector using not VM VPC, VPD

ple.t.t V) Vk Population count of vector using VM VPC, VPD

plch Purge the Leache ASP

pop.l Sk Pop Sk <63..0> from the stack DCU, SFU, ASP, MCM

pop.w Ak Pop word into address register DCU, SFU, ASP, MCM

pop.w Sk Pop Sk <31..0> from the stack DCU, SFU, ASP, MCM
1I.D-16
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popr Ak,<effa>

Pop resource/address register

DCU, SFU, ASP, MCM

prod.b Vk Multiply reduce a vector of bytes VPC, VPD, ASP, SFU, IPP
prod.b.f Vk Multiply reduce byte vector using not VM VPC, VPD, ASP, SFU, IPP
prod.b.t Vk Multiply reduce byte vector using VM VPC, VPD, ASP, SFU, IPP
prod.d Vk Multiply reduce a vector of double float VPC, VPD, ASP, SFU, IPP
prod.d.f Vk Multiply reduce double vector using not VM VPC, VPD, ASP, SFU, IPP
prod.d.t Vk Multiply reduce double vector using VM VPC, VPD, ASP, SFU, IPP
prod.h Vk Multiply reduce a vector of halfwords VPC, VPD, ASP, SFU, IPP
prod.h.f Vk Muitiply reduce halfword vector using not VM VPC, VPD, ASP, SFU, IPP
prod.h.t Vk Multiply reduce halfword vector using VM VPC, VPD, ASP, SFU, IPP
prod.l Vk Multiply reduce a vector of longwords VPC, VPD, ASP, SFU, IPP
prod.Lf Vk Multiply reduce longword vector using not VM VPC, VPD, ASP, SFU, IPP
prod.l.t Vk Muitiply reduce longword vector using VM VPC, VPD, ASP, SFU, IPP
prod.s VK Multiply reduce a vector of single float VPC, VPD, ASP, SFU, IPP
prod.s.f Vk Multiply reduce single vector using not VM VPC, VPD, ASP, SFU, IPP
prod.s.t Vk Multiply reduce single vector using VM VPC, VPD, ASP, SFU, IPP
prod.w Vk Multiply reduce a vector of words VPC, VPD, ASP, SFU, IPP
prod.w.f Vk Multiply reduce word vector using not VM VPC, VPD, ASP, SFU, IPP
prod.w.t Vk Multiply reduce word vector using VM VPC, VPD, ASP, SFU, IPP
psh.J Sk Push Sk<63..0> onto the stack DCU, ASP, MCM

psh.w Ak Push an address register DCU, ASP, MCM

psh.w Sk Push Sk<31..0> onto the stack DCU, ASP, MCM

pshea <effa>

Push effective address

DCU, ASP, MCM

pshr Ak,<efla>
put.l Sk,<Cefla>

DCU, SFU, ASP, MCM
ASP, CPX, IPP

Push address register /resource

Put scalar/communication

put.w Ak, <Cefla>
rev.] <Cefla>,Sk
rev.w <Cefla> Ak
revet <effa> Sk
revr.w <effa> Ak

ASP, CPX, IPP
ASP, CPX, IPP
ASP, CPX, IPP
DCU, SFU, ASP, MCM
DCU, SFU, ASP, MCM

Put address/communication
Receive communication/scalar
Receive communication/address
Receive scalar register/resource
Receive address register /resource

rtn Return from subroutine call DCU, SFU, ASP, MCM
rtne Return from a context block DCU, SFU, ASP, MCM
rtni Return from base level interrupt DCU, SFU, ASP, MCM
rtang Pop the PC and jump DCU, SFU, ASP, MCM
shi #N,Ak Logical shift immediate to address register SFU, ASP, IPP

sht’ #N,Sk Shift scalar/immediate SFU, ASP, IPP

shi’ #n,Ak Logical shift short immediate ASP, IPP

shi Aj,Ak Shift an address SFU, ASP, IPP

shf Sj,Sk Shift a scalar SFU, ASP, IPP

sht S, Vk Shift a vector accumulla.tor VPC, VPD, ASP

shf Vi,Sj,Vk Shift a vector accumulator VPC, VPD, ASP

shf Vi,Vj,Vk Shift vector/vector VPC, VPD_

shl.f §j,Vk Shift vector/scalar using not VM VPC, VPD, ASP

shfi.f Vi,Sj,Vk Shift vector/scalar using not VM VPC, VPD, ASP

shi.f Vi,Vj,Vk Shift vector/vector using not VM VPC, VPD_
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shft Sj,Vk Shift vector/scalar using VM VPC, VPD, ASP

shf.t Vi,Sj,Vk Shift vector /scalar using VM VPC, VPD, ASP

shf.t Vi,Vj,Vk Shift vector/vector using VM VPC, VPD_

shf.w #N,Sk Shift Scalar word/immediate SFU, ASP, IPP

shf.w Sj,Sk Shift a scalar word SFU, ASP, IPP

sin.d Sk Sine of a double precision number SFU, ASP, IPP

sin.s Sk Sine of a single precision number SFU, ASP, IPP

snd.l Sk,<Ceffa> Send scalar/communication ASP, CPX, IPP

snd.w Ak,<Cefla>
sndr.] Sk, <efla>

Send address/communication
Send scalar register/resource

ASP, CPX, IPP
DCU, SFU, ASP, MCM

sndr.w Ak, <efla>

Send address register /resource

DCU, SFU, ASP, MCM

spawn <effa> Ak Spawn a fork event ASP, CPX, IPP
sqrt.d Sk Square root of a double precision number SFU, ASP, IPP
sqrt.d Vj,Vk Square root double vector/vector VPC, VPD
sqrt.d.f Vj,Vk Square root double using not VM VPC, VPD
sqrt.d.t Vj,Vk Square root double using VM VPC, VPD
sqrt.s Sk Square root of a single precision number SFU, ASP, IPP
sqrt.s Vi, Vk Square root single vector/vector VPC, VPD
sqrt.s.f Vi, Vk Square root single using not VM VPC, VPD
sqrt.s.t Vj,Vk Square root single using VM VPC, VPD

st.b Ak, <efla>
st.b Sk,<efla>
st.b Vk,<efla>
st.b.f Vk,<efla>
st.b.t Vk,<efla>

Store address register byte
Store scalar byte

Store vector byte

Store vector byte using not VM
Store vector byte using VM

DCU, ASP, MCM
DCU, ASP, MCM
VPG, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
VPG, VPD, DCU, SFU, ASP, MCM

st.d Sk,<efla>
st.d Vk,<efla>
st.d.f Vk,<effa>
st.d.t Vk, <efla>
st.h Ak, <effa>

Store scalar double float

Store vector double float

Store vector double float using not VM
Store vector double float using VM
Store address register halfword

DCU, ASP, MCM

VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM

_DCU, ASP, MCM

st.h Sk,<effla>
st.h Vk,<efla>
st.h.f Vk,<efla>
st.h.t Vk,<efla>
st.] Sk,<efla>

Store scalar halfword

Store vector halfword

Store vector halfword using not VM
Store vector halfword using VM
Store scalar longword

DCU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
DCU, ASP, MCM

st.] VLS, <efla>
st.l Vk,<efla>
st.l.f Vk,<efla>
st.l.t Vk,<effa>
st.s Sk,<effa>

Store VS and VL to memory

Store vector longword

Store vector longword using not VM
Store vector longword using VM
Store scalar single float

VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
DCU, ASP, MCM

st.s Vk,<efla>
st.s.f Vk,<effa>
st.s.t Vk,<effa>
st.w Ak, <effa>
st.w Sk,<efla>
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Store vector single float

Store vector single float using not VM
Store vector single float using VM
Store address register word

Store scalar word

VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
DCU, ASP, MCM
DCU, ASP, MCM
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st.w Vk, <effa>
st.w.f Vk,<effa>
st.w.t Vk, <effa>
stx VM, <efla>
stemr Ak, <effa>

Store vector word

Store vector word using not VM
Store vector word using VM
Store VM into memory

Store communication registers

VPG, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM
VPC, VPD, DCU, SFU, ASP, MCM

VPC, VPD, DCU, ASP, MCM

DCU, SFU, ASP, CPX, IPP, MCM

ste.b Sk,<efla>
ste.b.f Sk,<effa
ste.b.t Sk,<<efla>
ste.d Sk,<efla>
ste.d.f Sk,<efla>

Store an extended scalar byte

Store extended scalar byte using not VM
Store extended scalar byte using VM

Store an extended scalar double float
Store extended scalar double using not VM

DCU, SFU, ASP, VPC, MCM
DCU, SFU, ASP, VPC, MCM
DCU, SFU, ASP, VPC, MCM
DCU, SFU, ASP, VPC, MCM
DCU, SFU, ASP, VPC, MCM

ste.d.t Sk,<effa>
ste.h Sk,<effa>
ste.h.f Sk,<efla>
ste.h.t Sk,<effa>
ste.l Sk, <effa>

Store extended scalar double using VM

Store an extended scalar halfword

Store extended scalar halfword using not VM
Store extended scalar halfword using VM

Store an extended scalar longword

DCU, SFU, ASP, VPC, MCM
DCU, SFU, ASP, VPC, MCM
DCU, SFU, ASP, VPC, MCM
DCU, SFU, ASP, VPC, MCM
DCU, SFU, ASP, VPC, MCM

ste.l.[ Sk, <efla>
ste.l.t Sk, <effa>
ste.s Sk,<effa>

ste.s.f Sk,<effa>
ste.s.t Sk,<effa>

Store extended scalar longword using not VM
Store extended scalar longword using VM
Store an extended scalar single float

Store extended scalar single using not VM
Store extended scalar single using VM

DCU, SFU, ASP, VPC, MCM
DCU, SFU, ASP, VPC, MCM
DCU, SFU, ASP, VPC, MCM
DCU, SFU, ASP, VPC, MCM
DCU, SFU, ASP, VPC, MCM

ste.w Sk, <effa>
ste.w.f Sk, <efla>
ste.w.t Sk, <effa>
stop

stvi.b Sk,Vj

Store an extended scalar word

Store extended scalar word using not VM
Store extended scalar word using VM
Stop CPU clocks

Scalar index store vector byte

DCU, SFU, ASP, VPC, MCM
DCU, SFU, ASP, VPC, MCM
DCU, SFU, ASP, VPC, MCM
ASP

VPC, VPD, ASP, DCU, MCM

stvi.b VK, Vj

stvi.b.f Sk,Vj
stvi.b.f VK, Vj
stvi.b.t Sk,Vj
stvi.b.t Vk,Vj

Index store vector byte

Scalar index store vector byte using not VM
Index store vector byte using not VM
Scalar index store vector byte using VM
Index store vector byte using VM

VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM

stvi.d Sk,Vj
stvi.d Vk,Vj
stvi.d.f Sk,Vj
stvi.d.f Vk,Vj
stvi.d.t Sk,V]

Scalar index store vector double float

Index store vector double float

Scalar index store vector double using not VM
Index store vector double using not VM
Scalar index store vector double using VM

VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM

stvi.d.t Vk,Vj
stvi.h Sk,Vj
stvi.h Vk,Vj
stvi.h.f Sk,V]
stvi.h.f VK, Vj

Index store vector double using VM

Scalar index store vector halfword

Index store vector halfword

Scalar index store vector half using not VM

Index store vector halfword using not VM

VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM

stvi.h.t Sk,Vj
stvi.h.t Vk,Vj
stvi.l Sk,Vj
stvil VK Vj
stvi.l.[ Sk,V]j

Third Edition

Scalar index store vector half using VM
Index store vector halfword using VM
Secalar index store vector longword
Index store vector longword

Scalar index store vector long using not VM

VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
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stvi.l.f Vk,Vj
stvi.l.t Sk,Vj
stvi.l.t Vk,Vj
stvi.s Sk,Vj
stvi.s Vk,Vj

Index store vector longword using not VM ~
Scalar index store vector long using VM
Index store vector longword using VM
Scalar index store vector single float

Index store vector single float

VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM

stvi.s.f SK,Vj
stvi.s.f Vk,Vj
stvi.s.t Sk,Vj
stvi.s.t Vk,Vj
stvi.w Sk,Vj

Scalar index store vector single using not VM
Index store vector single using not VM
Scalar index store vector single using VM
Index store vector single using VM

Scalar index store vector word

VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM

stvi.w Vk,Vj

stvi.w.f Sk,Vj
stvi.w.f Vk,Vj
stvi.w.t Sk,Vj
stvi.w.t Vk,Vj

Index store vector word

Scalar index store vector word using not VM
Index store vector word using not VM
Scalar index store vector word using VM
Index store vector word using VM

VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPC, VPD, ASP, DCU, MCM
VPG, VPD, ASP, DCU, MCM

sub.b Sj,Sk Subtract scalar /scalar integer byte ASP
sub.b Vi,5j,Vk Subtract vector/scalar integer byte VPC, VPD, ASP
~sub.b Vi, Vi, Vk Subtract vector/vector integer byte VPC, VPD_
sub.b.f Vi,Sj,Vk Subtract vector/scalar byte using not VM VPC, VPD, ASP
sub.b.f Vi,Vj,Vk Subtract byte vectors using not VM VPC, VPD_
sub.b.t Vi,Sj,Vk Subtract vector/scalar byte using VM VPC, VPD, ASP
sub.b.t Vi,Vj,Vk Subtract byte vectors using VM VPC, VPD_
sub.d §i,Vj),Vk Subtract scalar/vector double fioat VPC, VPD, ASP
sub.d Sj,Sk Subtract scalar/scalar double float SFU, ASP, IPP
sub.d Vi,Sj,Vk Subtract vector/scalar double float VPC, VPD, ASP

sub.d Vi, V},Vk Subtract vector/vector double float VPC, VPD_

sub.d.f Si,Vj,Vk Subtract scalar/vector double using not VM VPC, VPD, ASP

sub.d.f Vi,S},Vk Subtract vector/scalar double using not VM VPC, VPD, ASP

sub.d.f Vi,Vj,Vk Subtract double vectors using not VM VPC, VPD_

sub.d.t Si,Vj,Vk Subtract scalar/vector double using VM VPC, VPD, ASP

sub.d.t Vi Sj,Vk Subtract vector/scalar double using VM VPC, VPD, ASP

sub.d.t Vi,Vj Vk Subtract double vectors using VM VPC, VPD_

sub.h #N,Ak Subtract immediate address halfword ASP, IPP

sub.h #N,Sk Subtract scalar/immediate integer halfword ASP, IPP

sub.h #n,Ak Subtract short immediate address halfword ASP, IPP

sub.h Aj,Ak Subtract address register halfword ASP

sub.h Sj,Sk Subtract scalar/scalar integer halfword ASP

sub.h Vi,Sj,Vk Subtract vector/scalar integer halfword VPC, VPD, ASP

sub.h Vi Vj,Vk Subtract vector/vector integer halfword VPC, VPD_

sub.h.f Vi,5),Vk Subtract vector/scalar halfword using not VM VPC, VPD, ASP

sub.h.f Vi,Vj,Vk Subtract halfword vectors using not VM VPC, VPD_

sub.h.t Vi,5;,Vk Subtract vector/scalar halfword using VM VPC, VPD, ASP

sub.h.t Vi,Vj Vk Subtract halfword vectors using VM VPC, VPD_

sub.l Sj,Sk Subtract scalar/scalar integer longword ASP

sub.l Vi,§j,Vk Subtract vector/scalar integer longword VPC, VPD, ASP
Third Edition
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sub.l Vi) Vj Vk Subtract vector/vector integer longword VPC, VPD_
sub.l.f Vi,Sj,Vk Subtract vector/scalar longword using not VM VPC, VPD, ASP
sub.Lf Vi,Vj,Vk Subtract longword vectors using not VM VPC, VPD_
sub.l.t Vi,S;,Vk Subtract vector/scalar longword using VM VPC, VPD, ASP
sub.l.t Vi V}j,Vk Subtract longword vectors using VM VPC, VPD_
sub.s #N,Sk Subtract scalar/immediate single float SFU, ASP, IPP
sub.s Si,Vj,Vk Subtract scalar/vector single float VPC, VPD, ASP
sub.s Sj,Sk Subtract scalar/scalar single float SFU, ASP, IPP
sub.s Vi,Sj,Vk Subtract vector/scalar single float VPC, VPD, ASP
sub.s V1,Vj,Vk Subtract vector/vector single float VPC, VPD_
sub.s.f Si,Vj,Vk Subtract scalar/vector single using not VM VPC, VPD, ASP
sub.s.f Vi,5j,Vk Subtract vector/scalar single using not VM VPC, VPD, ASP
sub.s.f Vi, Vj,Vk Subtract single vectors using not VM VPC, VPD_
sub.s.t Si,Vj,Vk Subtract scalar/vector single using VM VPC, VPD, ASP
sub.s.t Vi,Sj,Vk Subtract vector /scalar single using VM VPC, VPD, ASP
sub.s.t Vi,Vj,Vk Subtract single vectors using VM VPC, VPD_
sub.w #N,Ak Subtract immediate address word ASP, IPP
sub.w #N, Sk Subtract scalar/immediate integer word ASF:, IPP
sub.w #n,Ak Subtract short immediate address word ASP, IPP
sub.w Aj,Ak Subtract address register word ASP
sub.w Sj,Sk Subtract scalar/scalar integer word ASP
sub.w Vi,Sj,Vk Subtract vector/scalar integer word VPC, VPD, ASP
sub.w Vi,Vj,Vk Subtract vector/vector integer word VPC, VPD_
sub.w.f Vi, S}, Vk Subtract vector/scalar word using not VM VPC, VPD, ASP
sub.w.f Vi,Vi,Vk Subtract word vectors using not VM VPC, VPD_
sub.w.t Vi §j,Vk Subtract vector/scalar word using VM VPC, VPD, ASP
sub.w.t Vi,Vj Vk Subtract word vectors using VM VPC, VPD_

sum.b Vk Sum a vector of bytes VPC, VPD, ASP
sum.b.f Vk Sum a vector of bytes using not VM VPC, VPD, ASP
sum.b.t Vk Sum a vector of bytes using VM VPC, VPD, ASP
sum.d Vk Sum a vector of double float VPC, VPD, ASP, SFFU, IPP
sum.d.f Vk Sum a vector of double using not VM VPC, VPD, ASP, SFU, IPP
sum.d.t Vk Sum a vector of double using VM VPC, VPD, ASP, SFU, IPP
sum.h Vk Sum a vector of halfwords VPC, VPD, ASP
sum.h.f VK Sum a vector of halfwords using not VM VPC, VPD, ASP
sum.h.t Vk Sum a vector of halfwords using VM VPC, VPD, ASP
sum.l Vk Sum a vector of longwords VPC, VPD, ASP
sum.l.f Vk Sum a vector of longwords using not VM VPC, VPD, ASP
sum.l.t Vk Sum a vector of longwords using VM VPC, VPD, ASP
sum.s Vk Sum a vector of single float VPC, VPD, ASP, SFU, IPP
sum.s.f Vk Sum a vector of single using not VM VPC, VPD, ASP, SFU, IPP
sum.s.t Vk Sum a vector of single using VM VPC, VPD, ASP, SFFU, IPP
sum.w Vk Sum a vector of words VPC, VPD, ASP
sum.w.f Vk Sum a vector of words using not VM VPC, VPD, ASP
sum.w.t Vk Sum a vector of words using VM VPC, VPD, ASP
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sysc #r,#g Perform a system call ASP, DCU, SFU, IPP
tac <efla> Test and clear a byte in memory DCU, SFU, ASP, MCM
tas <effa> Test and set a memory byte DCU, SFU, ASP, MCM
trap #rm,#b Force a trap system exception ASP, CPX, DCU, SFU, IPP
tst <Cefla> Test communication register lock bit ASP, CPX
tstvv Test value of vector valid flag ASP
tze Sj,Sk Count of trailing zeros in Sj SFU, ASP, IPP
tze Vi, Vk Trailing zero count vector VPC, VPD
tze.f Vj,Vk Trailing zero count vector using not VM VPC, VPD
tze.t Vi, Vk Trailing zero count vector using VM VPC, VPD
ulk <Cefla> Unlock communication register ASP, CPX, IPP
wfork Wait for a fork event ASP, CPX, IPP
xmti Sk Transmit interrupt ASP, PIA, SP2, CPX
xor #N,Ak Exclusive OR immediate to address register ASP, IPP
xor #N,5k Exclusive OR scalar/immediate ASP, IPP
xor Aj,Ak Exclusive OR address register ASP
xor Sj,Sk Exclusive OR scalar /scalar ASP
xor Vi,Sj,Vk Exclusive OR vector /scalar VPC, VPD, ASP
xor Vi,Vj Vk Exclusive OR two vectors VPC, VPD_
xor.f Vi,§5j,Vk Exclusive OR vector/scalar using not VM VPC, VPD, ASP
xor.f Vi,Vj,Vk Exclusive OR two vectors using not VM VPC, VPD_
xor.t Vi,Sj,Vk Exclusive OR vector/scalar using VM VPC, VPD, ASP
xor.t Vi,Vj,Vk Exclusive OR two vectors using VM VPC, VPD_
xpnd.f Vj,Vk Expand a vector using not VM VPC, VPD
xpnd.t Vj,Vk Expand a vector using VM VPC, VPD
I1.D-22
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Appendix E
Glossary

E.1 Overview

The following terms are defined as they are used at CONVEX. These terms must be used in
CONVEX documentation only as defined in this glossary. Standard acronyms are also included.

E.2 Terms

accumulator. A hardware register containing the results of arithmetic and logical operations.

context (processor). The entire, current state of the machine associated with the executing
process.

exception. A hardware-detected event that disrupts the running of a program, process, or
system. See also Fault. .

fault. An exception that, while halting the instruction, leaves the registers and memory in a
consistent state. The instruction can often resume its course when the cause of the fault
1s corrected.

forced faulting mode. A mode of operation where the CPU diagnostics cause simulated
pagefaults to occur. In forced faults mode, a bit is set in hardware so that each time
data is accessed in main memory, the entire context of the processor is saved off and then
restored. This process thoroughly exercises the buses that are used to capture and restore
the context of the machine as well as the entire memory system.

immediates. Operands that are contained within the instruction stream.

instruction. Instructions are used by the programmer to direct operations on the system’s
register set and memory.

interrupt. An occurrence, other than an exception, that changes the normal flow of instruction
execution. An interrupt originates from hardware, such as an input or output (I/O)

device.

interval timer. A privileged register. The interval timer is used to generate an interrupt based
on the passage of a period of time.

logical address. Logical address space is that space seen by the application programmer.

modified bit. A bit within the CPU that records all valid write references to page frames. The
modified bit is used by the operating system for memory management.
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opcode. The code or sequence of bits in an instruction that determines the operation to be
performed.

operand. A register or memory location referenced by an instruction.

page. A page is the unit of logical memory controlled by the memory management algorithms.
In the C120, a page is 4 K (4,096) contiguous bytes.

pagefault. A pagefault occurs when a process requests data that is not currently in main
memory. The machine first saves off the state of all controllers onto a context stack in
main memory. The operating system will create a free page of physical memory to bring
the data in from the disk. The appropriate Page Table Entries (PTEs) are set up so that
the proper logical-to-physical translation occurs. The machine reads back from memory
the state of the machine from the context stack, and restores the processor to the same
state that it was in when it determined that the data it needed was nonresident. The
CPU can then continue with normal operation of the process.

page frame. A page frame is the unit of physical (main) memory in which pages are placed.
Associated with each page frame are referenced and modified bits to aid in memory
management.

page table entry. A Page Table Entry (PTE) is an entry in a page table. A PTE is a word

that contains various flags and fields that are used in the translation of logical-to-physical

addresses. Address translation uses two levels of page table indexing. The first-level page

table is referenced using bits <28> through <22> of a logical address. This is called

 the Index.1 field. The second-level page table is referenced using bits <<21> through
<12> of a logical address. This is called the Index.2 field.

physical address. Hardware-identified address in phyéical (main) memory consisting of a page
frame number and the number of a byte within the page.

privileged instruction. An instruction used by the operating system or privileged systems
programs. It must execute in ring0, or an exception occurs.

processor status word. The Processor Status Word (PSW) is a word that contains control flags
used to control and indicate the state of various computations and sequences within the
processor.

PSW. See Processor status word.

PTE. Sece Page table entry.

register. A hardware entity that is used to contain addresses, operands, and status.

segment. The basic partition of the logical memory space, equal to 512 megabytes.
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Appendix F
Problem Reporting

F.1 Overview

The contact utility is the recommended way to report minor hardware deficiencies and technical
documentation problems to the Technical Assistance Center (TAC). This utility is an interactive
tool that prompts the user for the information to properly file a problem report.

4 ™

The contact utility is not intended for requesting
customer service for hardware failures. To restore your
CONVEX equipment to operational status, faster service
can be obtained by directly telephoning the TAC (refer
to “Technical Assistance” in the Preface).

/

To use the contact utility, there must be a phone connection to the TAC. UNIX-to-UNIX
Communication Protocols (UUCP) allow communication between UNIX systems by either dial-in
or hard-wired communication lines. For more information, refer to uucp(1) or to the info(1)
entry in the UNIX man pages.

The name and version number of the product involved is required. Use the vers command to
ascertain the program or utility name and version. The syntax for the command is vers
filename, where filename is the full pathname of the program. If the full pathname of the
program is not known, enter which program. For more information, refer to the vers(1) and
which(1) entries in the UNIX man pages.

F.2 Information Required to Report a Problem

The contact utility requires the following information:

1. The customer name, title, phone number, and corporate name

2. The hardware nomenclature, part number, and revision level, or the technical manual
name, document number, and version

Use wvers and which to identify product name and
version.

3. A short {one line) summary of the problem
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4. The more information provided, the more quickly the problem can be isolated and
solved. At a minimum, include a detailed description of the problem (including page
references, if applicable), the source code, and a stack backtrace whenever possible.

See the adb(1) or csd(1) man pages for information on
obtaining stack backtraces.

5. The priority of the problem, selected from a list of six levels

6. Instructions on how to reproduce the problem, including the command syntax used, any
flags invoked, or anything else attempted to make the program run

7. Any other comments about the problem or files to be submitted
The contact user has a chance to review and edit the report prior to submitting it. If the user
decides to delay submitting the report, the session can be aborted. The report is automatically

saved in the user’s top-level directory in a file named dead.report.

See the following figure for a sample contact session. User input is in bold lettering, and the
system response is in monospace type.
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Figure F—1, Sample contact Session

%contact
Welcome to contact version 0.11 ()

Enter your name, title, phone number, and corporate name ("D to terminate)
> Margaret Atwood, systems programmer, 814-4444, University r

> of Chicago

>

Enter the name of the product involved
> CONVEX UNIX Programmer’s Manual, Part I

Enter the version number (in the form X.X or X.X.X.X) of the product
> Revision 4.0

Enter a short (1 line) summary of the problem
> The finger command manual page lists nonexistent bug RETURN)

Enter a detailed description of the problem ("D to terminate)
> The finger(1) man page says, under the BUGS section, that “Only the first

line of the .project file is printed.” Happily, this is not true! (RETURN
> (CIRLD

Enter a problem priority, based on the following:

1) Critical - work cannot proceed until the problem is resolved

2) Serious — Work can proceed around the problem, with difficulty.
3) Necessary - problem has to be fixed.

4) Annoying — preoblem 1s bothersome.

5) Enhancement — requested enhancement.
6) Informative - for informational purposes only.

> 4 RETURN)

Enter the instructions by which the problem may be reproduced (°D to terminate)
> a) put more than one line in .project (RETURN)

> b) read the man page for finger(1)

>

Enter any comments that are applicable (°D to terminate)
> (CTRLD

Do you have any suggestions or comments on the documentation that you
referenced when you were trying to resolve your problem (for example,
additions, corrections organization, accessibility)? ("D to terminate)
> The man page should be updated.

>

Are there any files that should be included in this report (yes | nod)?
> no (RETURN

Please select one of the following options:
1) Review the problem report.

2) Edit the problem report.

3) Submit the problem report

4) Abort the problem report.

>3

Problem report submitted.

%
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alternate, preset mode switches for [1.1-7

alternate-os, .bootspw and 11.1-25

alternate.os, purpose of IL.1-6

American Standard Code for Information Interchange. See
ASCII

Arbitration I1.pi2_4000-1

Arbitration gate array Il.cpx4000-8, II.mem4000-10,
11.mem4000-12

Arbitration gate array win queue II.mem4000-10

Arbitration logic Il.pi2_4000-1

Arbitration Queue RAM test I1.pi2_4000-10

Arbitration win logic 1I.cpx4000-5, II.mem4000-10

Architecture dependent cache tests Il.cpu4131-13

Arithmetic pipes Il.cpu4241-10

ASCII databases, in lib directory 11.1-20

asp_revl I1.1-20

Asynchronous port 1L.1-3

automatic-reboot, and powerup 11.1-22

B

Backplain 1L.pi2_4000-1
backup 11.1-20
Bad bank select hard error [l.cpx4000-6
Bad block fix subtest Il.spu2000-8
Bad PBUS header detection test Il.piad4000-8
bin 11.1-8

bin, directory 11.1-20, 11.1-21

lock. See Buffered device
Board ID subtest Il.spu4000-15
Board identification, discussed [1.1-3
Boards, error messages from II.1-12
boot, and diagnostic mode 11.1-22
Boot device Il.spul000-16
Boot device, selecting 11.1-6
Boot devices [1.1-7
Boot program, backup copies of 1l.1-6
boot, purpose of IL1-7
boot, SPU UNIX 1L.1-22
Booting, CONVEX UNIX IL.1-25
Booting, SPU UNIX, discussed I[.1-22
.bootspu, discussed I1.1-25
Bourne shell 11.1-8
Bourne shell, utilities to run from I1.1-9
Buflered device, fsckand 11.1-23
Bus parity errors 1lL.1-11
Bus, structure, overview [1.1-1
Buses. See also EBUS; Interrupt bus; Scan bus
Buses, SP2/SP4 communicates through I1.1-2

C

C Programming Language Il.xxiv

C200 series privileged instruction & architectural features
L.cpud231-1

C200 series processors Il.epu4231-1

Cache, utilities for 11.1-9

cat I1.1-8

cattypedevnn.suffiz 11.1-15

Caution, fsck 11.1-23

CcCcuU 11.1-13

CCU, and interrupt bus I[.1-3

CCU-clock logic II.pi2_4000-1

Central processing unit identification (CPUID)
IL.epud232-1

Central Processing Unit. See CPU

chain, definition of Il.cpud040-16

Channel Control Unit. See CCU

Channel control units (CCUs) I1.pia4000-1

CIR, see Communication index register (CIR)

CIRs, see Communication index registers {CIRs)

Classes, in tables directory I1.1-20, I1.1-21

Clock alignment II.pi2_4000-8

Clock frequency register Il.spu4000-26

Clock generation [1.cpx4000-2

Clock, real time [L.1-7

Clock state machine II.pi2_4000-8

Clocks, SP2/SP4 controls 11.1-2

cnvxhwdoc, electronic mailbox, for reader comments 1,
ILxxv

Command scripts, user-created II.2-1

Communication index register (CIII%& 1I.cpu4232-1

Communication index registers (CIRs) ILepu4233-1

Communication register IL.cpx4000-10

Communication register functionality test ILcpx4000-10

Communication register instructions Il.cpu4232-1

Communication register parity error ILcpx4000-8

Communication register pattern test II.cpx4000-10

Communication registers Il.cpu4233-1, Il.cpu4232-10,
1l.cpu4232-15

compare routine Il.cpud040-17

Concurrent access Il.cpu4233-1

Console, writing to 11.1-12

contact, for reporting problems ILF-1

contact, hardware requirements for using ILF-1

contact, information required for using ILF-1

contact, note for IH.F-1

conlact, session, sample I[F-3

Context, processor, defined ILE-1

Control logic 1I.pia4000-7

Control panel register (CPR) Il.spu4000-12

Controiler error codes 1l.spul000-16

Controllers 1L1-7

CONVEX Architecture Reference ILxxiv

CONVEX Diagnostic Utilities Manual (C1, C120) ILxxiv

CONVEX Diagnosiic Ulilities Manual (C200 Series)
.xxiv

CONVEX Processor Diagnostics Manual {C200 Series)
Scan-Language Interface [l.pi2_4000-1

CONVEX Processor Operation Guide {C100 Series, C200
Series) Il.xxiv, [L1-5, I1.1-25

CONVEX System Manager’s Guide 11.1-5, I1.1-25

CONVEX Technical Assistance Center II.1-3

CONVEX UNIX, and .bootspu I1.1-25

CONVEX UNIX, and error loggers [I.1-11

CONVEX UNIX, and normal.os 11.1-6

CONVEX UNIX Tutorial Papers IlLxxiv

cop 11.1-10, 11.1-20

COP, definition of ILspu4000-15

cop utility I[Lspu4000-4

cop.out 11.1-20, I1.1-25

cop.out, examined by scnlink I1.1-25

cpu  ILxxiv

CPU I1.1-12,I1.1-16

CPU A run register (PROC_A) ILspu4000-12

CPU B run register (PROC_B) II.spu4000-12

CPU C run register (PROC_C) ILspu4000-12

CPU, cpu, test program for I1.1-16

CPU D run register (PROC_D) ILspu4000-12

CPU, directory 11.1-20, 11.1-21

CPU execution timers ILcpu4233-1

CPU, interrupt bus and 11.1-3

CPU, object codes, in CPU directory 11.1-20, 11.1-21

CPU, subsystern tests, prefix identifying [I.xxiv

cpu, test category 11.1-16

CPU utilities card ILepud010-1

CPU utility board ILspu4000-21

CPU Utility Board. See CPX

CPU utility board(s) 11.cpx4000-1, ILcpx4000-5,
11.cpx4000-6, 11.¢cpx4000-7, 11.cpx4000-8,
II.mem4000-1, 1[.pi2_4000-2, I1.spu4000-1

cpud010 11.1-14, 11.1-19

cpu4010, Class descriptions Il.cpu4010-7

cpui010, Error messages [L.cpu4010-19

cpuf010, Functional areas tested Ilcpu4010-1

cpud 010, Hardware initialization sequence IlLcpu4010-6

cpud 010, Page boundary operations IL.cpu4010-8

cpu4010, Physical configuration map (PCM)
[I.cpu4010-13

cpuf010, Prerequisites and required equipment
II.cpu4010-2

cpud 010, Prompt explanations H.cpu4010-5
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Index

cpu4010, Referenced and modified bits Il.cpu4010-1

cpu4010, Required functional boards Il.cpu4010-2

cpug 010, Sample test parameter summary Il.cpu4010-6

cpud010, Subtest execution times I.cpu4010-4

cpud 010, Test invocation Il.cpud010-2

cpud 010, Test invocation sequence Il.cpu4010-3

cpuf010, Test parameter menu Il.cpu4010-4

cpui 010, Typical test sequence Il.cpu4010-3

cpuf080 11.1-14, I1.1-19

cpu4 080, Class descriptions I[.cpu4030-8

cpu4 080, Current memory allocation screen IL.cpu4030-8

cpu4 080, Functional areas tested Il.cpud030-2

cpud 080, Hardware initialization sequence Il.cpu4030-7

cpu4 030, Memory allocation Il.cpu4030-8

cpu4 080, Prompt explanations 1l.cpud030-5

cpud 030, Required functional boards Il.cpud030-2

cpu4 080, Ring wrapping Il.cpu4030-16

cpu4 080, Sample test parameter summary Il.cpu4030-7

cpu4 080, Scalar building block test Il.cpu4030-1

cpu4 080, Test error messages II.cpu4030-16

cpu4080, Test invocation Il.cpu4030-3

cpuf080, Test invocation sequence Il.cpud030-3

cpud 080, Test parameter menu Il.cpu4030-4

cpuf040 11.1-14, I1.1-19

cpu4 040, Chaining instructions Il.cpu4040-19

cpu4 040, Class descriptions Il.cpud040-15

cpu4040, compare routine 1l.cpud040-17

cpuf040, Current index number Il.cpu4040-16

cpu4040, Execution time Il.cpu4040-18

cpu4 040, Functional areas tested Il.cpud040-1

cpuf040, Hardware initialization sequence Il.cpu4040-10

cpu4 040, Instruction permutations Il.cpu4040-17

cpuf040, Internal debugger Il.cpud040-12

cpuf 040, Nonchaining instructions Il.cpu4040-18

cpuf 040, Prompt explanations Il.cpu4040-5

cpu4040, Required functional boards Il.cpud040-3

cpuf040, Test error messages I.cpud4040-19

cpuf040, Test invocation II.cpud040-3

cpu4 040, Test invocation sequence Il.cpu4040-3

cpuf040, Test method Il.cpud040-15

cpu4 040, Test parameter summary ILcpu4040-10

cpuf040, Vector concurrency tests I[l.cpud040-1 -

cpu4040, Vector instruction groups 1Il.cpu4040-16

cpug041 11.1-14, 11.1-19

cpud 041, Class descriptions Il.cpu4041-9

cpuf041, Current memory allocation screen [l.cpud041-8

cpuf041, Functional areas tested Il.cpu4041-1

cpud 041, Hardware initialization sequence Il.cpu4041-7

cpudU4l, Memory allocation 1l.cpud041-8

cpuf041, Prerequisites and required equipment
II.cpud041-2

cpuf041, Prompt explanations Il.cpud041-4

cpu4 041, Required functional boards Il.cpud041-2

cpud041, Sample test parameter summary Il.cpud041-7

cpud041, Test error messages Il.cpud041-23

cpud 041, Test invocation Il.cpud041-2

cpu4041, Test invocation sequence Il.cpud041-3

cpuf 041, Test parameter menu [Lepud4041-3

cpuf041, Vector instruction tests IlLepu4041-1

cpuf041, Vector length (VL) register Il.cpud041-10

cpuf041, Vector merge {VM) register Il.cpu4041-10

cpud041, Vector stride (VS) register Il.cpud041-10

cpud131 11.1-14, I1.1-19

cpuf181, Architecture dependent cache tests
H.cpu4131-13

cpu4181, Class descriptions Il.cpud131-9

cpu4131, Current memory allocation screen Il.cpu4131-8

cpud 131, Functional areas tested [l.cpu4131-1

cpufl181, Hardware initializations sequence Il.cpu4131-7

cpu4181, Loading instructions Il.cpu4131-11

cpuf 181, Machine applicability Ilepud131-1

cpufl81, Memory allocation Il.cpud131-8

cpud 181, Non-resident page boundaries Il.cpuq4131-11

cpud181, Non-resident page (NR) Il.cpu4131-10

cpufl31, Page faults Il.cpu4131-10

cpufl8l, Prerequisites and required equipment
Il.cpu4131-2

cpuf131, Privileged instructions Il.cpu4131-9

cpuf181, Privileged instructions and architectural features
[L.cpud131-1
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cpud 181, Prompt explanations Il.cpu4131-5

cpud 181, Required functional boards Il.cpu4l31-3

cpu4 181, Return instructions Il.cpu4131-10

cpu4l31, Sample test parameter summary [l.cpu4131-7

cpu4181, Storing instructions Il.cpu4131-11

cpufl181, Test error messages Ilcpu4131-13

cpuf181, Test invocation Il.cpudl31-3

cpuf 181, Test invocation sequence I1lcpu4131-4

cpuf181, Test parameter menu Il.cpu4l31-4

cpud231, C200 Series Privileged instruction & architec-
tural features Il.cpu4231-1

cpud281, C200 Series processors IlLcpu4231-1

cpuf281, Class descriptions Il.cpu4231-8

cpu4281, Current memory allocation screen Il.cpu4231-8

cpu4231, Data cache Il.cpu4231-13

cpuf281, Exceptions Il.cpu4231-8

cpui281, Functional areas tested IlL.cpud231-1

cpu4 231, Hardware initialization sequence Il.cpu4231-6

cpu4231, Instruction cache Il.cpu4231-13

cpuf281, Interval timers Il.cpu4231-8

cpud281, Loads and stores Il.cpu4231-11

cpu4281, Memory operations Il.cpu4231-11

cpuf281, Non-resident calls Il.cpu4231-10

cpuf281, Non-resident memory pages Il.cpud231-1

epuf 231, Non-vector features Il.cpu4231-1

cpuf281, Non-vector instructions Il.cpu4231-8

cpud 281, Page faults Il.cpud231-10

cpu4 231, Prerequisites and required equipment
IL.cpud231-2

cpu4281, Privileged instructions Il.cpu4231-1,
IL.cpu4231-8

cpuf281, Processor caches Il.cpu4231-1

cpuf281, Prompt explanations Il.cpu4231-4

cpu4231, pte cache Il.cpu4231-13

cpu4281, Remote invalidates Il.cpu4231-1, H.cpu4231-13

cpuf281, Required functional boards Il.cpud231-2

cpu4231, Subroutine calls Il.cpu4231-10

cpud231, Subroutine returns Il.epu4231-10

cpuf2381, System calls Il.cpu4231-8

cpud281, Test error messages Il.cpu4231-14

cpu4281, Test invocation Il.cpu4231-2

cpud281, Test invocation sequence Il.cpuq231-3

cpuf281, Test parameter summary Ilcpud231-6

cpuf281, Thread-level addressing l.cpu4231-8

cpud231, Vector processor control (VPC) IlLcpud231-2

cpud281, Vector processor data (VPD) Il.cpu4231-2

cpuf 2832, Central processing unit identification (CPUID)
I.cpud232-1

cpud282, Class descriptions Il.cpu4232-9

cpu4282, Communication index register (CIR)
[Lepud232-1

cpud 282, Communication registers Il.cpud232-1,
IL.cpu4232-10, ll.cpud232-15

cpu4232, Current memory allocation screen Il.cpu4232-9

cpuf232 Functional areas tested Il.cpu4232-2

cpu42832 Hardware initialization sequence Il.cpu4232-8

cpu4282, Memory allocation Ilcpu4232-8 -

cpud232, Memory structures Il.cpu4232-11

cpud 232, Multi-processor instructions I[l.cpu4232-1

cpud232, Non-vector, uni-processor instruction tests
IL.cpu4232-1

cpud282, Prerequisites and required equipment
IL.cpu4232-2

cpu4282, Process control instructions 1l.epu4232-14

cpuf 282 Prompt explanations Il.cpud4232-5

cpu4282, Required functional boards I.cpud4232-3

cpud282, Sample test parameter summary Il.cpu4232-7

cpud 232, Scalar instructions ILcpud4232-1, Il.cpud4232-12

cpud 232, Test error messages I[lcpud232-16

cpui282, Test invocation Ilcpud232-3

cpud 232, Test invocation sequence Il.cpud232-4

cpuf232 Test parameter menu Il.cpu4232-5

cpu4 232, Thread id register (TID) [Lepu4232-1

cpu4282, Thread timer register (TTR) Ilecpuq232-1

cpud282, Timer synchronization instructions
11.cpu4232-15

cpuf232, Trapping instructions I.cpu4232-15

cpud 238, Class descriptions [lLepud233-8

cpuf£88, Communication index registers (CIRs)
ILepud233-1



cpuf 283, Communication registers Il.cpud4233-1

cpu4288, Concurrent access I[l.cpu4233-1

cpud 238, CPU execution timers Il.cpu4233-1

cpu4 288, Current memory allocation screen Il.cpu4233-8

cpu4 2383, Functional areas tested Il.cpu4233-1

cpuf 238, Hardware initialization sequence Il.cpud4233-6

cpu4283, Interrupts Il.cpud?233-1

cpuf238, Memory allocation Il.cpu4233-7

cpu4 238, Muitiprocessor diagnostics Il.cpu4233-1

cpu4 238, Prerequisites and required equipment
Il.cpuq233-2

cpud 238, Privileged instructions Il.cpu4233-1

cpuf283, Prompt explanations [L.cpu4233-5

cpu4 233, Sample test parameter summary Il.cpu4233-6

cpu4 238, Subtests 1l.cpu4233-9

cpud 238, Test error messages Il.cpud233-20

cpu4 238, Test invocation Ilepud233-2

cpu4 288, Test invocation sequence 1l.cpud233-3

cpuf238, Test parameter menu Il.cpu4233-4

cpu4 258, Thread creation Il.cpu4233-1

cpuf{238, Thread termination ILcpu4233-1

cpud 241, Arithmetic pipes Il.cpud241-10

cpud 241, Class descriptions Tl.cpu4241-8

cpud 241, Divide pipe Il.cpud241-32

cpuf24l, Enhanced vector instruction tests ILcpud241-1

cpu4 241, Functional areas tested Il.cpu4241-1

cpuf241, Hardware initialization sequence Il.cpud241-7

cpug24l, Logical pipes Il.cpu4241-10

cpud241, Memory allocation Il.cpu4241-8

cpud£41, Multiply pipe Il.cpu4241-32

cpud 241, Prerequisites and required equipment
II.cpud241-2

cpu4241, Prompt explanations Il.cpu4241-4

cpud241, Required functional boards Il.cpu4241-2

cpuf241, Sample test parameter summary Ilcpud241-7

cpud24l, Test error messages I[lcpud241-44 ’

cpud241, Test invocation Il.cpu4241-2

cpuf241, Test invocation sequence [H.cpu4241-3

cpuf241, Vector registers Il.cpud241-40

cpud241, Vector unit control functions 1l.cpu4241-9

CPU-based error messages Il.A-1

CPU-error message format ILA-1

CPUID, see Central processing unit identification (CPUID)
1l.cpud232-1

epz  1lxxiv

CPX functional test, ¢pzf000 1l.cpx4000-1

CPX, see CPU utility board(s)

CPX, subsystem tests, prefix identifying I.xxiv

cpz4000 11.1-14, I1.1-19

¢pz4000, Address and data trapping test Il.cpx4000-7

cpz4000, Arbitration win logic Il.cpx4000-5

cpz4 000, Bad bank select hard error Il.cpx4000-6

¢pz4000, Class descriptions Il.cpx4000-4

cpz4000, Communication register functionality test
IL.cpx4000-10

¢cpz4000, Communication register parity error
I1.cpx4000-8

¢pz4000, Communication register pattern test
[1.cpx4000-10

cpz4000, CPX functional test Il.epx4000-1

cpz4000, Crossbar data parity (8 LSB) ILcpx4000-6

¢pz4 000, Default subtest sequence IL¢px4000-3

cpz4000, Exhaustive PCM pattern test Il.cpx4000-9

cpz{ 000, Functional areas tested 11.cpx4000-2

cpz4000, High level bad bank select hard error
1I.cpx4000-8

cpz4000, lllegal I/O address at timers Il.cpx4000-7

cpz4000, Invalid PCM reference IlLcpx4000-8

cpz4000, Low level error processing 1L.cpx4000-6

¢pz4000, Nonexhaustive PCM pattern test Il.cpx4000-8

cpz4000, Overall I/O address tést  I1.cpx4000-7

cpz4 000, PIT functionality test IL.cpx4000-11

cpz4000, Prerequisites and required equipment
IL.cpx4000-2

cpz4000, Processor soft errors I1.cpx4000-6

cpz4000, Required functional boards II.cpx4000-2

cpz4000, Reset subtest  1l.cpx4000-5

¢pz4 000, Subtest descriptions Il.cpx4000-4

cpx4000, Test error messages IL.cpx4000-11

cpz4 000, Test invocation 1Lcpx4000-3

Index

cpz4000, Test invocation sequence Il.cpx4000-3
cpz4000, Test parameter menu IlL.cpx4000-3
cpz4000, Timer and PCM hard errors Il.cpx4000-6
cpz4000, TOC functionality test Il.cpx4000-11
Crossbar data parity (8 LSB) 1l.cpx4000-6
Crosshar gate arrays I1.mem4000-12

Crossbar write/read latching I1I.mem4000-12

cs 11.1-10

CUE/CUO, see CPU utility board(s)

Current index number ILcpu4040-16

Current memory allocation screen Il.cpu4040-11

D

Data cache Il.cpu4231-13

Data type and register operands Il.cpu4040-13

DB_cop 11.1-20

DBUS interface subtests Il.spu4000-13

deache 11.1-10

dead.report, contact file ILF-2

debug, purpose of IL.1-7

debugger command descriptions Il.cpu4040-13

debugger commands: Il.cpu4040-12

debugger description Ilepu4040-12

dev Ilxxiv, I11.1-20

/dev, directory 11.1-20, 11.1-21

dev, test category I1.1-16

devf{100 11.1-14, 11.1-19

devi110 11.1-14, I11.1-19

devs200 11.1-14, I1.1-19

dev4800 11.1-14, 11.1-19

devi400 11.1-14, 11.1-19

devi410 T1.1-14, I1.1-19

devd500 11.1-14, 11.1-19

devi510 11.1-14, I11.1-19

devi600 11.1-14, 11.1-19

dev5130 11.1-14, 1.1-19

dev5500 11.1-14, 11.1-19

Devices, devfor 1I.1-15

Devices, test programs for, in /dev directory 11.1-20,
[L.1-21 )

Devices, test programs for, table I[.1-17

Devices, types, listed 11.1-17

diaginit 11.1-10

.diaginit, discussed 11.1-24

diagnostic 11.1-7

diagnostic, booting in 11.1-22

diagnostic, .bootspu and 1L.1-25

Diagnostic Bus (DBUS) ILspu4000-13

Diagnostic connect register (DCON) ILspu4000-12

Diagnostic Control Register 1l.spu4000-12

Diagnostic control register (DCR) Il.spu4000-12

Diagnostic environment, overview [1.1-1

diagnostic, preset mode switches for I1.1-7

diagnostic, purpose of II.1-6

Diagnostic Shell. See dshell

Diagnostic shell. See dshell

Diagnostic tests, discussed II.1-13

Diagnostic tests, layout of ILxxiii

Diagnostic tests, run under dshell [1.1-13

Diagnostic tests, strategy 11.1-13

Diagnostic utilities, discussed 11.1-9

Diagnostic utilities. See Utilities

Diagnostics, selecting 11.2-1

Diagnostics, subsystem tests, prefix identifying IL.xxiv

Direct Memory Access Controller. See DMAC

Disable self-test 1.spul000-4

Disk controller 11.1-7

Disk drive, Winchester 1[.1-2

Disk drives, booting SPU UNIX from II.1-22

Disk restored messages, example [1.1-24

Disks 11.1-17

Disks, device, test program for 11.1-17

display, purpose of I1.1-7

Divide pipe Ilcpud4241-32

DMAC 1L1-7

Double-bit ECC detection ILinem-000-20

Double-bit ECC detection (check-bits) IIL.mem4000-15
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Double-bit ECC detection (data-bits) Il.mem4000-14
Double-bit error II.mem4000-20

dshell, diagnostic tests run under 11.1-13

dshell, introduction IL2-1°

dshell, overview 1.2-1

E

EBUS arbitration IlLcpx4000-2

EBUS controller subtest Il.spu4000-22

EBUS, described 1I.1-3

EBUS parity checker test II.pi2_4000-10, 11.pia4000-7

EBUS population map RAM subtest I1.spu4000-22

EBUS population map verification I1.spu4000-23

EBUS transfer test ILspu4000-23

EBUS window map RAM subtest Il.spu4000-22

EBUS window RAM ILspu4000-22

ECC check-bits IL.mem4000-12

ECC functionality IL.mem4000-12, II.mem4000-19

ECC RAM memory devices Il.mem4000-12

ECC RAM testing I1.mem4000-19

ECC RAM testing by EBUS (data=ECC patterns)
II.mem4000-12

ECC, see Error correcting code

ECC/Parity 11.mem4000-13

EDC 1L.1-12

EEPROM, on Service Processor, discussed 11.1-5

EEPROM, pup and 11.1-25

Electrically-Erasable Programmable Read-Only Memory.
See EEPROM

Electronic mailbox, for reader comments 1, IL.xxv

Electronic mailbox, for reader comments, what to include
in 1, IL.xxv

Enhanced vector instruction tests, cpud241 Il.cpud241-1

Environmental errors, discussed I1.1-11

EPROM I1.1-2, IL1-5

Erasable Programmable Read-Only Memory. See EPROM

errintd, discussed II.1-11

errintd, interrupt daemon 11.1-12

Error codes 1l.spu2000-9

Error correcting code 1l.mem4000-13

Error correcting code (ECC) Il.mem4000-10,
II.mem4000-12

Error descriptions I1.spu2000-10

Error Detection and Correction Code. See EDC

Error loggers 11.1-9

Error logging, utilities, discussed I1.1-11

Error logs 1I.1-11, IL1-12

Error logs, memory, soft, layout, example 11.1-12

Error logs, prtlogand 11.1-12

Error message format ILA-1

Error messages ILA-1, IILB-1

Error Messages Defined: SPU UNIX I1.B-1

Error messages, selecting [1.2-1

Errors, bus parity 1.1-11

Errors, errintd as interrupt daemon for [1.1-12

Errors, from boards I1.1-12

Errors, logging, programs for I1.1-12

Errors, memory IL.1-11

Errors, microstore parity [1.1-11

Errors, monitoring, discussed 11.1-11

Errors, PTE cache parity 11.1-11

Errors. See also Airflow errors; Environmental errors; Fan
errors; Hard errors; Memory errors; Non-
memory errors; Power supply errors; Soft errors

Errors, single-bit  1L.1-11

Errors, types I1.1-11

Errors, types, discussed 11.1-11

Errors, types, listed I1.1-11

ESM interface verification Il.spu4000-24

/ete, directory 11.1-20, 11.1-22

éetc/rebool I1.1-5, I1.1-24

xception, defined [LE-1

Exceptions Il.cpu4131-1, Il.cpu4231-8

Exhaustive PCM pattern test [Lcpx4000-9

Extended operations Il.cpu4241-40
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F

Failure isolation categories I[L.spud000-17
Fan errors 11.1-11

Fault, defined ILE-1

Field replaceable units (FRUs) ILcpu4041-1
File system checks, discussed 11.1-23

Files, test outputs to 1[.2-1

Forced faulting mode, defined ILE-1
Forced PBUS cycle test 11.pta4000-8
Format subtest Il.spu2000-8

(fp)> prompt 11.1-5

Front panel, soft. See Soft {ront panel

fsck 11.1-20

fsck, discussed 11.1-23

fsck, disk restored messages, example 11.1-24
fsck, file system check 11.1-23

fsck, messages, after invoking 11.1-24

feck, running manually 11.1-23

fully Il.spud000-17

Fully bidirectional Il.spu4000-17

G

Glossary of terms ILE-1

H

Halt disable IL.cpx4000-6

Hard error Il.cpx4000-6

Hard error subtests IlL.spu4000-19

Hard error test I1.pi2_4000-11

Hard errors, discussed 11.1-11, I1.1-12

hard_logger 1L1-10 R
Hardware, basic, illustrated I1.1-2

Hardware, overview II.1-1

Hardware, state of, utilities for determining II.1-9
help, purpose of 11.1-8

High level bad bank select hard error Il.cpx4000-8
HSP 1IL.1-12

/hw, directory 11.1-20, 11.1-21

I

icache 11.1-10

lllegal I/O address at low level logic I.cpx4000-7
Dllegal 1/O address at timers 11.cpx4000-7
Immediates, defined ILE-1

info(1), man page ILF-1

install 11.1-10

Initialization, utilities for II.1-9

install 11.1-7

install, preset mode switches for 11.1-7
Installation, software, discussed 11.1-22
Instruction cache (icache) IlL.cpu4030-1
Instruction, defined ILE-1

Instruction permutations Il.cpu4040-17
Instructions cache Il.cpu4231-13

Interactive Scan. See Iscan

Interrupt arbiter (I-Arb) state machine I1.pia4000-8
Interrupt arbiter state machine test 1l.pia4000-8
Interrupt bus, discussed I1.1-3

Interrupt bus integrity subtests IL.spud000-24
Interrupt daemon, errintd as 11.1-12

Interrupt, defined ILE-1

Interrupt enable register &IER) 1L.spu4000-24
Interrupt function test II.pi2_4000-12

Interrupts Il.cpu4131-1, H.cpud233-1

Interrupts, daemon I1.1-12

Interrupts, Service Processor I1.1-3 -
Interval timer IlLspu4000-26 B
Interval timer, defined ILE-1

Interval timers Il.cpu4231-8

Invalid PCM reference Il.cpx4000-8

fo ILxxiv, I1.1-20




I/O address test II.cpx4000-7

I/0O log run register (MISC_LOG) Il.spu4000-12
1/0 run register {I0) II.spu4000-12

1/0O, subsystem test, io for 11.1-16

1/0, subsystem tests, prefix identifying ILxxiv
I/O system, test program categories for IL.1-16
10, test category I1.1-16

101000 11.1-19

101200 1.1-19

i04000 11.1-14, I1.1-19

104120 11.1-14, 11.1-19

105000 11.1-14, I1.1-19

10mega disks, subtests for spu2000 Il.spu2000-6
IOP IL1-12

10P, code for, in /mnt/test directory 11.1-20
toputd 11.1-10

iscan IL.pi2_4000-1

Iscan, overview 11.2-3

Iscan, ring definition files I1.1-20

Iscan, seripts, in /hw directory 11.1-20, I1.1-21

K

Kernel, hardware tests I1.1-16
Kernel, hardware tests, program for [L.1-17
Keyswiteh, front panel I1.1-5

L

Least significant bit (LSB) Il.spu4000-15

{2, directory 11.1-20, I1.1-21

Loads and stores Il.cpu4231-11

Local and remote operation subtests ILspu4000-25
LOCAL MAINTENANCE I1.1-5, 11.1-24
Local operation subtest 11.spu4000-25

Log ring lock-on-error test II.pi2_4000-9
Logical address, defined ILE-1

Logical pipes [l.cpu4241-10

LPIA freeze on error test Il.pia4000-6

s 111-8

M

Main memory. See Memory, main

Main memory testing II.mem4000-18

Main memory testing by EBUS (address=data)
11.mem4000-11

Main memory testing by EBUS (address=walk 1)
1I.mem4000-11

Main memory testing by EBUS (data=alternating)
11.mem4000-11

Main memory testing by EBUS (refresh) IL.mem4000-11

Main memory testing by EBUS (zones/unaligned addr.)
[1.mem4000-11

Maintenance track subtest Il.spu2000-6

map [1.1-10

margin  11.1-10

Margin subtests Il.spud4000-24

MCM IL1-11

mem ILxxiv

mem, test category IL.1-16

mem4000 11.1-14, 1L.1-19

mem4 000, Arbitration gate array win queue
[I.mem4000-10

mem4 000, Arbitration win logic subtest II.mem4000-10

mem4 000, Class descriptions [1.mem4000-8

mem4000, Crossbar write/read latching IL.mem4000-12

mem4 000, Default subtest sequence 1l.mem4000-8

mem4 000, Double-bit ECC detection I1.mem4000-20

mem4000, Double-bit ECC detection (check-bits)
11.mem4000-15

mem4000, Double-bit ECC detection (data-bits)
1L.rnem4000-14

mem4 000, ECC functionality [.mem+<000-12,
11.mem4000-19

Index

mem4 000, ECC RAM testing 11.mem4000-19

mem4 000, ECC RAM testing by EBUS (data=ECC pat-
terns) IL.mem4000-12

mem4 000, Functional areas tested [1.mem4000-1

mem4 000, Main memory testing II.mem4000-18

mem4 000, Main memory testing by EBUS (address=data)
1[.mem4000-11

mem4 000, Main memory testing by EBUS (address=walk
1) ILmem4000-11

mem4 000, Main memory testing by EBUS (refresh)
II.mem4000-11

mem4 000, Main memory testing by EBUS
(zones/unaligned addr.) Il.mem4000-11

mem4 000, Memory addressing subtests 1. mem4000-19

mem4 000, Memory bank independence I1.mem4000-19

mem4 000, Memory subsystem test II.mem4000-1

mem4 000, Normal ECC parity II.mem4000-16

mem4 000, Normal ECC/Parity 1. mem4000-20

mem4 000, Parity error detection I1[.mem4000-20

mem4 000, Prerequisites and required equipment
1I.mem4000-2

memf 000, Prompt explanations IIl.mem4000-5

mem4 000, Read parity error detection I[.mem4000-17

mem4000, Required functional boards I1.mem4000-3

mem4 000, Reset signal subtest 1. memd4000-10

mem4 000, Sample test error message format
L. mem4000-21

mem4 000, Sample test parameter summary
II.mem4000-7

mem4 000, Scan testing of normal ECC/Parity
1.mem4000-13

mem4000, Scan testing of write parity error detection
1L.mermn4000-13

mem4 000, Scrub operation  II.mem4000-16

mem4 000, Service Processor-Based tests of basic fune-
tionality IL.mem4000-9

mem4 000, Single-bit ECC detection 1[.mem4000-20

mem4 000, Single-bit ECC detection (check-bits)
[1.imem4000-14

mem4 000, Single-bit ECC detection (data-bits)
[I.mem4000-14 '

mem4 000, Single-bit ECC detection (partial writes)
11.mem4000-15

mem4 000, Single-bit ECC detection (TAM)
[I.mem4000-16

mem4 000, Test and modify via EBUS operations
L. mem4000-12

mem4 000, Test and modify via scan operations
L. mem4000-11

mem4 000, Test error messages 1. mem4000-21

memd4 000, Test invocation [L.mem4000-3

mem4 000, Test invocation sequence Il.mem4000-4

mem4 000, Test menu I[.mem4000-4

mem4 000, Test parameter menu Il.mem4000-4

memld 11.1-10

Memory addressing subtests Il.mem4000-19

Memory allocation Ilcpu4040-11

Memory arrays [1.mem4000-1

Memory bank independence IL.mem4000-19

Memory base pointer read test 1l.pi2_4000-9

Memory Control Module. See MCM

Memory, errors 1L.1-11

Memory log run register (MEM_LOG) ILspu4000-12

Memory, main, amount 11.1-3

Memory, main, errors, mm_sniff and 11.1-12

Memory, main, swapping 1[.1-8

Memory operations Ilcpu4231-11

Memory run register {MEM) [Lspu4000-12

Memory structures Ilcpu4232-11

Memory, subsystem test, mem for I1.1-16

Memory subsystem test, mem4000 I1I.mem4000-1

Memory, subsystem tests, prefix identifying [Lxxiv

Memory system, test program name for I1.1-16

Memory test 11.pi2_4000-11

Memory, utilities for 11.1-9

Microcodes, in ucode directory 11.1-20, IL1-21

Microstore parity errors 1lL.1-11

Miscellaneous registers, spul000 1L.spul000-20

mm 11.1-10

mminit 11.1-10
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mm_sniff 11.1-10

mm_sniff, purpose of II.1-11

/mnt/bin, directory 11.1-20, I1.1-21
/mni/bin.diaginit 11.1-22

/mnt/errlog 111-11, I1.1-12
/mnt/errlog, sample [1.1-13
/mnt/os/boot_cpu 11.1-25
/mnt/os/.bootspu 11.1-22

/mni/softlog 11.1-12

/mnt/test, diagnostic utilities located in IL.1-9
/mni/test, directory 11.1-20, 11.1-21
/mni/user, directory 1L1-21
/mnt/usr/lib/cop.out 11.1-25
/mnt/usr/lib/cop.out.old 11.1-25
/mni/usr/lib/senring  11.1-24

Modems, with contact ILF-1

Modes of operation, selecting II.1-5
Modified bit, defined I[L.E-1

more 11.1-8, 11.1-20

Most significant bit (MSB) 1L.spu4000-15
Motorola 68000 I1.1-7

Multiple slot terms Il.spu4000-7
Muitiply pipe Il.cpud241-32
Multiprocessor diagnostics, cpud283 Il.cpu4233-1

N

Networks 11.1-17

Networks, device, test program for IL1-17
Nonbuffered device, fsckand 11.1-23

Nonexhaustive PCM pattern test [I.cpx4000-8
Non-present memory test ILpi2_4000-11
Non-Processor memory (NPMS 11.pia4000-8
Non-resident calls I[l.cpud231-10

Non-resident memory pages I[l.cpu4231-1
Non-resident page (NR) Il.cpu4131-10

Non-vector instructions Il.cpu4231-8

Non-vector uni-processor instruction tests Il.cpu4232-1
Normal ECC parity II.mem4000-16

Normal ECC/Parity II.mem4000-13, I1.mem4000-20
normal, preset mode switches for 11.1-7

normal-o0s, .bootspu and I1.1-25

normal.os, purpose of II.1-6

NPM boundary II.pia4000-8

NPM edge test II.pia4000-8

NPM fault 11.pia4000-8

O

Offline tests [.1-16

Offline tests, functional, program for IL1-17
Online tests IL1-16

Online tests, functional, program for 11.1-17
Opcode, defined ILE-2

Opcodes sorted ILD-1

Operand, defined ILE-2

Operands IL.D-1

Operating systems, UNIX 1I.1-8

Output data enable register (ODENA) ILspu4000-12
Overall 1/O address test IL.epx4000-7
Overview, diagnostic environment [I.1-1
Overview, dshell 11.2-1

Overview, Iscan 11.2-3

Overview, problems, reporting ILF-1

P

Page boundary operations Il.cpu4010-8
Page, defined [1L.E-2

Page faulting IlL.cpu413l-1

Page {aults Il.cpu4231-10

Page frame, defined I[LE-2

Page table entry, defined ILE-2

Page Table Entry. See PTE

Pagefault, defined ILE-2

Index-6

Partly bidirectional Il.spu4000-17

PBREGIN register [l.pia4000-6

PBREGOUT register Il.pia4000-6

PBUS arbitration test II.pi2_4000-9

PBUS header 1I.pia4000-8

PBUS illegal header test II.pi2_4000-9

PBUS integrity I1.pi2_4000-8

PBUS integrity test IL.pia4000-6

PBUS Interface Adapter 2 II.pi2_4000-1

PBUS interface adapter (PIA) IL.pia4000-1

PBUS interface board(s) Il.cpx4000-1, II.cpx4000-2,
II.mem4000-1, 11.pi2_4000-2, 1I.spud000-1

PBUS interface logic Il.pi2_4000-1

PBUS parity checker test 1I.pi2_4000-9, II.pia4000-7

PBUS X CCU run register (PBUS_X) I1.spu4000-12

PBUS Y CCU run register (PBUS_Y) Il.spu4000-12

PCM pattern testing Il.cpx4000-9

PCM RAM Il.cpx4000-8, II.cpx4000-9

PCM RAM test II.pi2_4000-9, I1.pia4000-8

PCM, see Physical configuration map (PCM)

Peripheral bus {PBUS) 1II.pia4000-1

Peripheral devices, subsystem tests, prefix identifying
Ilxxiv

Peripheral devices, test program name for I1.1-16

Peripheral interface adapter. See PIA

Peripherals, dev, test program for [1.1-16

Physical address, defined ILE-2

Physical configuration map (PCM) ILcpu4010-1,
1I.cpu4010-13, I1.cpx4000-6, II.cpx4000-8,
[I.cpx4000-9

Physical configuration register (PCR) II.spu4000-12

PI2 functional test, pi2_4000 11.pi2_4000-1

P12, see PBUS interface board(s

pi2_4000, Arbitration queue RAM test Il.pi2_4000-10

p12_4000, Class description Il.pi2_4000-6

pi2_4000, Clock alignment test I1.pi2_4000-8

p12_4000, Clock state machine test II.pi2_4000-8

pi2_4000, EBUS parity checker test Il.pi2_4000-10

p32_4000, Functional areas tested 1I.pi2_4000-2

pi2_4000, Hard error test [Lpi2_4000-11

pi2_4000, Interrupt function test II.pi2_4000-12

pi2_4000, Log ring lock-on-error test [I.pi2_4000-9

p12_4000, Memory base pointer read test II.pi2_4000-9

pi2_4000, Memory test Il.pi2_4000-11

pi2_4000, Modes of operation 1l.pi2_4000-12

pi2_4000, Non-present memory (NPM) test
I1.pi2_4000-11

pi2_4000, PBUS arbitration test Il.pi2_4000-9

pi2_4000, PBUS integrity test Il.pi2_4000-8

pi2_4000, PBUS parity checker test II.pi2_4000-9

p12_4000, PCM RAM test 11.pi2_4000-9

pi2_4000, PI2 functional subtests II.pi2_4000-6

p12_4000, PI2 functional test II.pi2_4000-1

pi2_4000, Prerequisites and required equipment
11.pi2_4000-3

pi2_4000, Read transfer test IL.pi2_4000-11

pi2_4000, Required functional boards 1I.pi2_4000-3

pi2_4000, Return queue RAM test 11.pi2_4000-10

pi2_4000, Scan language test modification IL.pi2_4000-12

pi2_4000, Source files 1L.pi2_4000-12

p12_4000, Specific Error Messages [L.pi2_4000-12

pt2_4000, Subtest descriptions IL.pi2_4000-8

pi2_4000, Test and modify {TAM) transfer test
11.pi2_4000-11

pi2_4000, Test invocation 11.pi2_4000-3

p12_4000, Test invocation sequence IL.pi2_4000-4

pi2_4000, Write data parity error test ILpi2_4000-12

pi2_4000, Write transfer test II.pi2_4000-10

pi2_4000, Write/Control queue RAM test 1I.pi2_4000-10

pia Ilxxiv

PIA functional subtests Il.pia4000-5

PIA functional test II.pia4000-1

PIA, subsystem tests, prefix identifying Il.xxiv

pia4000 11.1-14, I1.1-19

pia4000, Bad PBUS header detection test II.pia4000-8

pi1a4000, Class description Il.pia4000-4

p1a4 000, EBUS parity checker test 1l.pia4000-7

pia4000, Forced PBUS cycle test Il.pia4000-8

pta4000, Functional areas tested 1l.pia4000-2

pta4000, Interrupt arbiter state machine test II.pia4000-8



pia4000, LPIA freeze on error test 1I.pia4000-6

0124000, NPM edge test [1.piad4000-8

pi1a4000, PBUS integrity test Il.pia4000-6

p:a4000, PBUS parity checker test IL.pia4000-7

p1a4000, PCM RAM test I1.pia4000-8

2164000, PIA functional test I1.pia4000-1

p1a4000, Prerequisites and required equipment
11.pia4000-3

pia4000, Read queue fill/iempty logic test 11.pia4000-7

p1a4000, Read queue register file test II.pia4000-7

p1a4000, Required functional boards Il.pia4000-3

pia4000, Reset/Align of scan OK bits II.pia4000-6

pia4000, Scan OK sequence test {multi-clock)
11.pia4000-6

pia4000, Scan OK sequence test {single clock)
I1.piad000-6

pia4000, SP2 EBUS arbitration test II.pia4000-8

p1a4000, Subtest descriptions I1.pia4000-6

p1a4000, Subtest error descriptions I1.pia4000-9

p1a4000, Test invocation Il.pia4000-3

p1a4000, Test invocation sequence Il.pia4000-3

pia4000, Write control queue fill/empty logic test
11.pia4000-7

p1a64000, Write control queue pattern test Il.pia4000-7

PIA/CCU scan OK sequence test (multi-clock})
11.p1a4000-6

PIA/CCU scan OK sequence test (single clock)
11.pia4000-6

PIT functionality test I.cpx4000-11

PIT registers 1l.cpx4000-11

PIT, see Programmable interrupt timer (PIT)

PIT status register I1.cpx4000-11

PIX/PIY, see PBUS interface board(s)

Power supply errors I1.1-11

Prefixes, identifying tests, chart Il.xxiv

Preset mode, switch settings for, table I1.1-7

preset, purpose of I1.1-7

Printers 11.1-17

Printers, device, test program for 11.1-17

Privileged instruction I.E-2

Privileged instructions Il.cpu4131-1, Il.cpud231-1,
IL.epud?233-1, IL.cpud231-8

Privileged instructions and architectural features, cpud 131!
I.cpudl3l-1

Problems, reporting IL.F-1

Process control instructions Il.cpu4232-14

Processor caches IL.cpu4231-1

Processor configuration memory (PCM) ILpia4000-8

Processor soft errors IlL.cpx4000-6

Processor status word, defined ILE-2

profile 11.1-22

Program counter (PC) ILcpu4030-16

Programmable interrupt timer ILspud000-24

Programmable interrupt timer (PITS’ IL.cpx4000-6,
IL.cpx4000-7, I1.cpx4000-11

prtlog 11.1-12

prtlog, and errintd 11.1-11

PSW. See Processor status word

pte cache Il.cpu4231-13

PTE, cache parity errors [i.1-11

PTE. See Page table entry ILE-2

ple_cache 11.1-10

pup, defined 11.1-25

pwd 11.1-20

R

RAMs II.pi2_4000-1

Random read subtest Il.spu2000-8

Raw. See Buffered device

Read parity error detection Il.miem4000-17
Read queue fill/empty logic test I1.pia4000-7
Read queue register file test Il.pia4000-7
Read subtest 1L.spu2000-8

Read transfer test ILpi2_4000-11

Reader’s forum 1

Reader’s Forum Il.xxv

Real time clock 11.1-7, IL.spud000-11

Index

Real time clock subtest 1l.spu4000-13

Rebooting, after modifying root file 1II1.1-24

Rebooting, command for IL.1-6

Rebooting, from SECURE EXECUTION I1.1-6

Referenced and modified bits, cpuf010 Ilcpu4010-1

Referenced and modified bits (R&M) ILcpu4010-1,
11.cpx4000-9

Register, defined ILE-2

Register definitions I1.C-1

Register dump display screen I1.C-1

Register dump screen I[.C-1

Remote diagnostics port, discussed [1.1-3

Remote error codes, spul000 1l.spui000-13

Remote invalidates Il.cpu4231-1, Il.cpu4231-13

REMOTE MAINTENANCE 11.1-24

Remote operation subtest 1I.spu4000-25

Reporting problems Il.xxv

RESET II.1-5

Reset system subtest Il.cpx4000-5

Reset/Align of scan OK bits subtest I1.pia4000-6

Return Queue RAM test II.pi2_4000-10

Revision and update sheet 3

Ring wrapping Il.cpu4030-16

R&M, see Referenced and modified bits (R&M)

Run halt register (RHR) ILspu4000-12

Run-arm circuitry IH.spu4000-12

S

Scalar building block test, cpud050 1l.cpud030-1

Scalar instructions Il.cpu4232-1, [Lepud232-12

Scan bits test 1l.pia4000-6

Scan bus, discussed [1.1-3

Scan data register ILspu4000-15

Scan loopback subtest [L.spu4000-14

Scan registers 11.pi2_4000-1

Scan reset 11.pia4000-6

Scan ring configuration I[.1-3

Scan ring, defined 11.1-3

Scan ring integrity subtests Il.spu4000-17

Scan rings, and .diaginit 11.1-24

Scan testing of normal ECC/Parity Il.mem4000-13

Scan testing of write parity error detection
1[.mem4000-13

Scan-language interface Il.pi2_4000-1

Scan-language test modification ILpi2_4000-12

SCM 1L.1-11

SCM / ESM BUS I1.spu4000-25

SCM interface bus Il.spud000-25

SCM interface verification Il.spu4000-24

sen, directory  11.1-20, 11.1-21

senlink  11.1-20

senlink, discussed 11.1-25

senlink utility  IL.spu4000-4

sen_rings  11.1-20

Screens, test outputs to I1.2-1

Scripts, predefined I1.2-1

Scrub operation Il.mem4000-16 -

scst 11.1-2, 1L.1-7

SECURE EXECUTION IL1-5

SECURE EXECUTION, rebooting from 11.1-6

Seek subtest II.spu2000-9

Segment, defined I1L.E-2

Self-tests 11.1-16

Self-tests, Service Processor, command for 11.1-6

Self-tests, test program for [L.1-17

Serial number subtest ILspu4000-12

Service Processor IlL.xxiv

Service Processor control registers 1Lspu4000-11

Service Processor disk/tape format function ILspu2000-3

Service Processor EBUS interface 11.mem4000-8

Service Processor EPROM-Based Self-Test Il.spul000-1

Service Processor, error codes ILspul000-7

Service Processor, error loggers 11.1-9

Service Processor, error logging 11.1-11

Service Processor, error logging and 11.1-11

Service Processor, file system, errors, on screen  [1.1-23

Service Processor, file system problems 11.1-23
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Service Processor Interface test, spud000 Il.spud000-1

Service Processor, interrupts 1I.1-3

Service Processor, logic 11.1-7

Service Processor, object codes, in /mnt/test directory
11.1-20

Service Processor, operating system I1.1-8

Service Processor peripheral test II.spu2000-1

Service Processor peripheral test prompts I1.spu2000-5

Service Processor peripheral test user interface
1Lspu2000-1

Service Processor, real time clock [1.1-7

Service processor registers ILspu4000-11

Service Processor run-arm circuitry ILspu4000-11

Service Processor, scan rings controlled by II.1-3

Service Processor, self-test, command for I.1-6

Service Processor Self-Test error reporting 1l.spul000-6

Service processor (SP) ILcpx4000-1, I1.cpx4000-6

Service Processor, spul000 self-test and 11.1-6

Service Processor, subsystem test, spu for IL.1-16

Service Processor, subsystem tests, prefix identifying
ILxxiv

Service Processor, .t programs and IL.1-15

Service Processor, test program name for I1.1-16

Service Processor Unit. See SP%/SP«!

Service Processor Unit. See SP

set automatic-reboot, purpose of 1.1-6

set bool-device, purpose of IL.1-6

set location-of-bootstrap, purpose of IL.1-6

sel mode of operation 11.1-6

sel 0s-options, purpose of 11.1-7

sel power-up-reboot, purpose of I.1-6

set, purpose of 11.1-6

sel spu-selftest, purpose of I1.1-6

set, vs. preset 11.1-7

sfpread 11.1-25

Single CPU testing Il.cpu4232-1 N

Single slot terms 1l.spu4000-7

Single-bit ECC detection I1.mem4000-20

Single-bit ECC detection (check-bits) I1I.mem4000-14

Single-bit ECC detection {data-bits) Il.mem4000-14

Single-bit ECC detection {partial writes) IL.mem4000-15

Single-bit ECC detection (TAM) I1.mem4000-16
Single-bit errors 11.1-11, I1.mem4000-14, II.mem4000-20
Small Computer System Interface. See SCSI
Soft error subtests [l.spu4000-20

Soft errors, discussed 1L.1-11, IL.1-12

Soft errors, log file, directory 1L1-12

Soft errors, log, layout, example 11.1-12

Soft front panel ILspul000-3

Soft {ront panel, commands II.1-22

Soft front panel, commands, entering, note on I.1-5
Soft front panel, commands, listing 11.1-8

Soft front panel, commands, overview II.1-5
Soft front panel, default configuration for I1.1-7
Soft {ront panel, discussed 11.1-5

Soft front panel, display, example II.1-5

Soft front panel, figure 1l.spul000-3

Soft front panel help screen ILspul000-3

Soft front panel, reboot to return to 11.1-24
Soft front panel, summary IL1-5

Soft front panel, switches, displaying 11.1-7
Soft front panel, terminating, boof for I1.1-7
Soft front panel, ways to enter I1.1-5

SP, see Service Processor

SP2 EBUS arbitration test I1.pia4000-8
SP2/SP4, discussed 1L1-2

sp2ulil 11.1-10

SPU, dshell and, introduction 11.2-1

SPU hardware utility 1l.spu2000-5

spu, test category I1L.1-16

SPU UNIX, booting, discussed 11.1-22

SPU UNIX, booting, process 1I.1-22

SPU UNIX, bootstrap program II.1-5

SPU UNIX, diagnostic and 11.1-6

SPU UNIX error messages ILB-1

SPU UNIX, /etc/reboot and 1.1-5

SPU UNIX Messages [1.B-1

SPU UNIX, spu1000 self-test for 11.1-6

SPU UNIX, terminating, with boot I1.1-7

SPU UNIX Utilities Manual 11.1-8

SPU winchester disk parameters IL.spu2000-4

spul000 11.1-6, 11.1-14, I1.1-19

spul000 Il.spul000-1

spul000, 68000 instructions verification ILspu1000-7

spul000, automatic self-test mode I.spul000-4

spul000, Boot device error codes Il.spul000-16

spul000, Console error test table Il.spul000-12

spul1000, CPU1 error codes IL.spul000-8

spul000, CPU1 subtest Il.spul000-7

spul000, CPU2 error codes Il.spul000-9

spul000, CPU2 subtest Il.spul000-8

spul000, CPU3 error codes 1LspulQ00-11

spul000, CPU3 subtest Il.spul000-10

spul000, DMAC error codes I1.spul000-20

spul000, error reporting ILspul000-6

spul000, functional areas tested . Il.spul000-2

spul000, invocation Il.spul000-3

spul000, Mapper error codes ILspul000-15

3pul000, Miscellaneous error codes IL.spul000-20

spul1000, Miscellaneous registers Il1.spul000-20

spu1000, RAM1 error codes Il.spul000-10

spul000, RAM1 subtest I1.spul000-9

spul000, RAM2 error codes Il.spul000-14

spul000, RAMS3 error codes Il.spul000-16

spul000, RAM3 subtest ILspul000-15

spul000, Remote error codes Il.spul000-13

spul000, Remote subtest Il.spul000-12

spul000, ROM error codes Ilspul000-8

spul000, ROM subtest Il.spul000-8

spul000, subtest descriptions IL.spul000-5

spul 000, Timer error test Il.spul000-12

spul000, Timer error test table Ilspul000-12

spul000, Timer subtest IL.spul000-11

spul0000, 1l.spul000-13

spu2000 11.1-20, I1.1-22

spu2000 (Service Processor peripheral test) ILspu2000-1

spud 000 1L.1-14, I1.1-19

spud 000, Board ID subtest II.spu4000-15

spu4 000, Class descriptions Il.spu4000-9

spu4 000, Configuration menu IlLspu4000-4

spu4000, CPU FRU configuration terms ILspu4000-7

spu4 000, Default invocation sequence Il.spu4000-6

spuf000, EBUS controller subtest IL.spu4000-22

spu4 000, EBUS population map RAM subtest
I1.spu4000-22

spu4 000, EBUS population map verification IL.spu4000-23

spu4 000, EBUS transfer test ILspu4000-23

spu4000, EBUS window RAM subtest ILspu4000-22

spu4 000, Functional areas tested ILspu4000-2

spu4 000, Hard error subtests [Lspu4000-19

spuf 000, Interrupt bus integrity subtests IL.spu4000-24

8pu4 000, Invocation and default sequence Il.spu4000-6

spu4 000, Local and remote operation subtest
11.spu4000-25

spu4000, Margin subtests Il.spu4000-24

spu4000, Memory and I/O FRU configuration terms
11.spu4000-9

spu4 000, Multiple slot terms I.spu4000-7

spud 000, Real time clock subtest 11.spu4000-13

spud 000, Registers tested Il.spud000-11

spu4000, Run-arm circuitry subtest Il.spu4000-12

spud 000, Sample configuration menu ILspu4000-4

spu4 000, Scan loopback subtest Il.spu4000-14

spud 000, Scan ring integrity subtests IL.spu4000-17

spu4000, SCM / ESM BUS subtest II.spu4000-25

spuf 000, Single slot terms Il.spu4000-7

spud 000, Soft error subtests Il.spu4000-20

spu4 000, Subtest descriptions I.spu4000-10

spu4 000, System serial number subtest Il.spu4000-12

spud 000, Test classes Il.spud000-9

spud 000, Test error messages Il.spud000-26

spud 000, Test invocation Il.spu4000-3

sputsl Il.pi2_4000-1

/;tand, directory 1I.1-20, 11.1-21

Standalone tests 11.1-16 :

Standalone tests, in /stand directory 1L1.1-20, 11.1-21

standard 11.1-7

standard, preset mode switches for 1IL.1-7

Subroutine calls IlL.cpu4231-10

Subroutine returns Il.cpu4231-10



Subsystems, cat for IL1-15

Subtest descriptions Il.spu2000-5

Subtests, in tables directory 11.1-20, [1.1-21
Switches, for soft front panel display, table 11.1-7
Switches, state of, displaying II.1-7

sysreset 11.1-10

System calls Il.cpuq231-8

System Control Monitor. See SCM

System reset register (SRR) 1L.spu4000-12
System serial number subtest Il.spu4000-12

T

4 IL1-15

., test programs, in /mnt/lest directory 11.1-20

tables, directory 11.1-20, I1.1-21

TAC, preset and 11.1-7

TAC: reporting problems ILxxv

TAC. See Technical Assistance Center

Tape, controller 11.1-7

Tape units 11.1-17

Tape units, test program for I1.1-17

Tapes, booting SPU UNIX from 11.1-22

Tapes, cartridge I1.1-2

Tapes, release, contents of 11.1-21

TAS/TAC operations 11.mem4000-12

Technical Assistance Center, reporting problems to
ILF-1

Technical Assistance Center. See TAC

/temp, directory IL1-20, I1.1-22

Terminals 11.1-17

Terminals, test program for 11.1-17

Terminators ILcpud231-2

Test and Clear (TAC) IlL.pi2_4000-11

Test and clear (TAC) ILpia4000-8

Test and modify (TAM) [I.mem4000-11

Test and Modify (TAM) IL.pi2_4000-11

Test and modify via EBUS operations [L.mem4000-12

Test and modify via scan operations Il.mem4000-11

Test and Set (TAS) IL.pi2_4000-11

Test and set (TAS) Il.pia4000-8

Test programs, categories I[.1-16

Test programs, categories, table 11.1-16

Test programs, current name assignments, listed 1L.1-19

Test programs, device types [1.1-17

Test programs, execution order, suggested, chart 11.1-14

Test programs, names, examples [I.1-18

Test programs, naming conventions I[.1-15

Test programs, types IL1-16

Test programs, types, table 11.1-16, 11.1-17

Test result register (TRR} ILspu4000-12

Tests, layout of Il.xxiii

Tests, options, selecting [1.2-1

Tests, output, selecting I1.2-1

Thread creation Ilcpu4233-1

Thread id register {TID) IlLcpu4232-1

Thread termination Il.cpu4233-1

Thread timer register (TTR) IL.cpu4232-1

Thread-level addressing 1l.cpu4231-8

TID, see Thread id register (TID)

Time of century counter (TOC) M.cpx4000-6,
11.epx4000-7, [1.cpx4000-11

Timeout tables, in tables directory [1.1-20, IL.1-21

Timer and PCM hard errors I1.cpx4000-6

Timer synchronization instructions Il.cpu4232-15

Timers 1.1-7

Timesharing, command for I1.1-6

TOC data register I.cpx4000-11

TOC functionality test Il.cpx4000-11

TOC, see Time of century counter {TOC)

Trapping instructions .cpu4232-15

Trouble reports Il.xxv

TTR, see Thread timer register (TTR) Il.cpu4232-1

Index

U

UART 1I1.1-7

ucode, directory I11.1-20, I1.1-21

Universal Asynchronous Receiver-Transmitters. See UART

uniz 11.1-22

UNIX Root RESTORE function IL.spu2000-2

UNIX root RESTORE function Il.spu2000-2

UNIX. See also CONVEX UNIX

UNIX, system administration, utilities for 11.1-20

UNIX, utilities I1.1-8

UNIX, utilities, in /bin directory 11.1-20, 11.1-21

UNIX, Version 7 of 1I1.1-8

UNIX-to-UNIX Communication Protocols, with contact
ILF-1

User interface, service processor peripheral test
II.spu2000-1

Utilities, commands, listed 11.1-10

Utilities, diagnostic, in /mnt/bin directory I1.1-20, I1.1-21

Utilities, discussed II.1-9

Utilities, listed, chart [1.1-10

UUCP. See UNIX-to-UNIX Communication Protocols

uucp(1), man page ILF-1

v

Vector concurrency test, chaining instructions
1L.cpu4040-19

Vector concurrency test, nonchaining instructions
IL.cpu4040-18

Vector concurrency tests, cpuf040 Il.cpud040-1

Vector instruction groups Il.cpu4040-16

Vector instruction tests, cpuf04! Ilcpud041-1

Vector instructions Il.cpud241-1

Vector length Va register 1l.cpud041-10, ILcpud241-9

Vector merge EV ) register IL.cpu4041-10, IL.cpu4241-9

Vector of indices Il.cpu4241-40

Vector processor control (VPC) H.cpu4040-2,
1L.cpu4231-2, lL.cpu4233-2, Il.cpud241-2

Vector processor data (VPD) Il.cpu4040-2, H.cpud231-2,
Il.cpud233-2, ll.cpu4241-2 -

Vector processor unit Il.cpud040-1

Vector reductions ILcpud241-10

Vector registers Il.cpud4241-40

Vector stride (VS) register 1L.cpu4041-10, Il.cpud4241-9

Vector unit control functions Il.cpu4241-9

Vector-under-mask instructions Il.cpu4241-1

vers ILF-1

VvIOP IL1-12

vmuniz 11.1-20

vpd_revi 11.1-20

w

which ILF-1

Winchester disk drive 1I.1-2

Write control queue I1.pia4000-7

Write control queue fill/empty logic test 1I.pia4000-7
Write control queue pattern test [1.pia4000-7

Write data parity error test IL.pi2_4000-12

Write parity error detection Il.mem4000-13

Write subtest IL.spu2000-8

Write transfer test I1.pi2_4000-10

Write/Control Queue RAM test I1.pi2_4000-10

Index-9
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CONVEX Processor Diagnostics Manual
(C200 Series)

Electronic Mail

The Hardware Documentation Group has an email address for documentation comments. Use
this service to give us a quick response mechanism if you have special documentation questions
that you would like addressed immediately. If you have a technical question, you should still
contact the Technical Assistance Center, as described previously. To use email response service,
just send mail addressed to:

cnvxhwdoc@convex . COM

We will read your comments and give you a personal reply.

What to Include in an Email Message

When you use the electronic mail service, please provide the following information:

The reader’s name and company name
A return email address in INTERNET notation or UUCP (bang) notation

The manual that is being critiqued

)

The chapter and page number in question

The comment

Indicate if a personal response is required

Reader’s Forum

If you wish to mail your comments to us, please use the form on the next page and list the docu-
ment page number with your questions and-comments. Thank you.
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Reader’s Forum

From:
Name Title
Company Date

Address and Phone No.

FOR ADDITIONAL INFORMATION OR DOCUMENTATION:

wtvemmsnpassnsne

In Texas

. Phone Number
(214)952-0200

Other continental locations

1(800)952-0379

Outside continental US

Contact local CONVEX office

Direct mail orders to: CONVEX Computer Corporation
Customer Service

PO Box 833851

Richardson TX 75083-3851 USA
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