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WARNING

CAUTION: ONLY QUALIFIED, AUTHORIZED SERVICE PERSONNEL SHOULD RUN
THE TESTS CONTAINED ON THE DIAGNOSTIC DISKETTES. '

WHEN TROUBLESHOOTING THE PS/2 SERVER 195/295, FOLLOW ALL D
SAFETY PRECAUTIONS LISTED IN THE BEGINNING OF THE INSTALLATION '
GUIDE OF THE PS/2 SERVER SYSTEMIMAINTENANCE INFORMATION
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Who sheuld read this guide -

IBM’s PS/2 Server computers are full-function servers designed to operate
in Local Area Network (LAN) environments that require dependable
application support for user’s personal computers. This guide is intended
for use by the individual or individuals responsible for maintaining and
troubleshooting a PS/2 Server 195/295 computer on one or more networks.

This guide assumes that you are familiar with the administrative and
functional requirements of your network.

Further reading

The following manuals provide additional, related reference material:

= IBM P.S’Zi Server 195/295 System/Maintenance Information Manual,
International Business Machines Corporation, 1993

This manual above provides the following:

— . Detailed installation procedures for the basic server product. In
~ addition, the guide explains in non-technical terms how the
server functions and the services it can provide.

~ ~ Administrative procedures that explains how to manage,
- maintain, and operate the server on a daily basis, and provides
general troubleshooting information. '

—  Detailed hardware description of server options; how to pl'an
for, install, and set up Micro Channel adapters and peripherals,
IDC-controlled SCSI devices, and system modules.
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Manual organization

This guide provides information about the operation of IBM PS/2 Server
d1agnosucs as well as procedures to follow when isolating server hardware -
faults using the dlagnost:lc tests.

This gmde 1s organized as follows:

| Chapter 1, General Description, introduces the server diagnostics, their

capabilities and components. -

Chapter 2, Diagnostic Analysis Procedures, describes the procedures for
locating a Field Replaceable Unit (FRU) using the diagnostic tests,

Chapter 3, Functional Descri;ition Of DIAGMON Tests, describes the
tests and test routines located on the PS/2 Server Diagnostics Monitor Tests
diskette.

Chapter 4, Functional Description of Field Maintenance Tests, describes
the tests and test routines located on the PS/2 Server Field Mamtenance
System Tests diskette.
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Conventions used in this guide

This guicie observes the conventions listed in this section.
Programs, filenames, and pathnames are capitalized. For example:
PDAUTIL - a system utility
AUTOEXEC.BAT - a system filename
CANETWARE - an MS-DOS drive and subdirectory pathname
F\SYSTEM - a NetWare logical drive and subdirectory pathname
SYS: - a NetWare volume
Italicized characters or words are descriptive names for iterns that appear in
error or information messages or that you must replace with appropriate values
when typing a command or response to a prompt. For example, the word
password
in a prompt means that you type in the appropriate password.
The Return, Enter, or ! key is referred to as the Enter key.
Warnings and cautions are presented in this form:
Warning: Before powering down or resetting the server, always alert
network users, exit from all applications, and follow normal network
operating system shutdown procedures.
Task lists and checklists are pres'ented in this form:
v Unpack the server.
v Cable the server.

v InstaH the server’s dress kit,

iX
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Chapter 1

General Description

This manual describes the diagnostic test programs that can be executed on
the PS/2 Server Models 195 and 295 for fault analysis. The diagnostic
package consists of diagnostic test programs on two diskettes:

v’ IBM PS2 Server Diagnostic Monitor Tests diskette

v IBM PS/2 Server Field Maintenance System Tests diskette
The diagnostic test programs on the IBM PS/2 Server Diagnostic Monitor
Tests diskette can be run after the server enters the Diagnostic Monitor
(DIAGMON) mode. ' :
The diagnostic test programs on the IBM PS/2 Server Field Maintenance

System Tests diskette can be run by booting the server after the diskette has
been inserted in drive A:.

DIAGMON Tests

There is a ROM-based diagnostic program resident on each of the server’s
processor modules. When the server is placed in DIAGMON mode, this
ROM-based diagnostic program takes control over the server’s operation
and, along with the programs found on the Diagnostic Monitor Tests
diskette, is used to test system components.

Diagnostic tests on the Diagnostic Monitor Tests diskette is divided up into
module sections which can contain single or multiple tests. Single tests are
executable files with a .ABS suffix. Multiple tests (group tests) can be run
by executing batch files (BAT suffix). DIAGMON can also be accessed
from remote locations via the processor-module communications ports. For
additional information that describes the particular details of the
DIAGMON diagnostic tests, refer to Chapter 3 in this manual.

DIAGMON Tests 11



System components tested

The PS/2 Server contains the following major bdard components that are
tested using the diagnostic monitor program:

« - Processor (CPU)board =~ ' | | m
. Memory board ' | | |
+ Intelligent Disk Controllex (IDC). board

» Remote Maintenance Processof '(RMP) board

Diagnostic tests are also available for certain Micro Channel network
adapter boards. Additional diagnostics for these adapters may be provided
by the manufacturer on the option diskette. Refer to the documentation
provided with these adapters for a description of their diagnostic programs.

The other primary system components that must be referenced through
visual observation by the user while running diagnostics are described
below.

Placing the server in DIAGMON mode

There are two basic methods of ?Iacing the sérver in DIAGMON mode for
running the DIAGMON diagnostic tests on the Server:

v' Power-up or reset of the server with the two front-panel buttons
depressed. '

v Using the PS/2 Field Maintenénce System Tests diskette - provides
access to the DIAGMON boot program via a menu selection.

& Before the user attempts to run the diagnostic program, the /w
following conditional aspects of the server should be checked: '

12 General Description



1. Ascertain that the server system has been configured correctly. If
any boards are misaligned or removed from their proper position,
the server will indicate a configuration problem.

2. Check the seating of all system boards. For assurance » complete a
server reset. '

3. Ensure that the network is operating properly (network or
application software has not crashed or is hung-up operationally).

DIAGMON can operate from the system console (keyboard and VGA) or
from an RS-232 terminal connected to the serial port on the processor
board. The RS-232 terminal can be connected directly (using a nuil modern
cable) or through telephone lines (using 2 modem on each end). Most
commercially available modems are supported by DIAGMON.

DIAGMON selects which console it uses based on the setting of the AP/FP
switch located on the processor board. When DIAGMON is running on a
processor board designated as FP, it uses the serial port. When rmning on a
processor board designated as AP, DIAGMON uses the keyboard and VGA
monitor. on multiprocessor systems, if both processors are designated as
AP, only the processor located in slot 1 will be able to use the system
console. Refer to Figure 1-1 for processor board AP/FP switch position
settings. . '

If DIAGMON cannot access its console, it flashes all three LEDs 1

~ located on the processor board. On processors designated as FP,LEDs
flash if DIAGMON fails to detect a modem or RS-232 terminal
connected to the serial port. On processors designated as AP, LEDs
flash if DIAGMON fails to detect a keyboard or VGA monitor. For
example, if both processors are designated as AP, the processor located
in slot 0 will flash its LEDs, while the processor in slot 0 will have
access to the system console. :

DIAGMON is responsive to configuration changes that affect its console
selection. For example, if you enter DIAGMON on a single processor
system that is setup as an FP, the VGA screen will be blank because
DIAGMON is expecting a console connected to its serial port. If no such
console is available, the LEDs on the{CPU board will flash. If you intend to
use the system console, you may move the AP/FP switch to the AP position
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Figure 1-1
AP/FP switch locations

|
(to the right when facing the front of the system cabinet). DIAGMON will f\
detect the change in the AP/FP configuration on that board and will start
using the system console (after displaying its banner on the VGA screen).
Alternatively, if you intend to use an RS-232 terminal as a console, you
may plug one in to the serial port at anytime (using a null-modem cable). As
soon as DTAGMON detects the presence of the console, it will dlsplay its

banner and start accepting cormmands.

Changing the AP/FP switch setting on a multprocessor system may
cause POST errors the next time the system reboots. If you change the
AP/FP configuration in order to select a specific console fora -
DIAGMON, ensure that the switches on both processors are set back
to their original position before rebooting the system.
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A Onsingle processor systems, if the processor board is designated as FP,
the system may appear to be disabled when entering DIAGMON, If
you intend to use the system console to run DIAGMON, move the
AP/FP switch located on the processor board to the AP position (to the
right when facing the front of the PS/2 Server cabinet), DIAGMON
will detect the configuration change, display its prompt on the VGA
screen, and start accepting input from the keyboard.

The following sections describe the two basic ways to setup the server to
exercise the DIAGMON diagnostics.

Diagnostic setup using server front panel
buttons

The server will be setup in DIAGMON mode by simultaneously depressing
the buttons on the front panel (see Figure 1) when the server is powered-on
or reset. This option may be invoked if the server experiences a fatal Systern
fault that prevents the server from booting from drive A.. '

1. Boot the DIAGMON by depressing both front panel switches plus
the DC power switch. Keep the switches depressed
approximately five seconds.

Diagnostic setup using the field maintenance
- system tests diskette |

The user may also desire to just run the DIAGMON test diagnostics from
the Field Maintenance System Tests diskette. This diskette offers additional
diagnostic tests that can be selected from a pull-down menu bar and is
available only if the server boots-up properly. For additional information
that describes the particular details of the diagnostic test functions, refer to
Chapter 4 in this manual. ' .
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Running DIAGMON Tests
1. After the server enters the DIAGMON mode, the diagnostic
banner will be displayed on the monitor. ‘
-~ 2. At the prompt, enter the ‘load” corhinand:
id

3. Inmsert the IBM PSIZ Server Dlagnostlc Monitor Tests ﬂoppy
diskette in drive A.

4. Enter the name of the desired test. For example, entering the
command:

1d fd cpu.bat

and pressing <Enter> will load the tests found in the batch file
“cpu.bat” from the floppy disk (fd).

5. Type the command '
GO -
and press <Enter>

The user can load either batch files (*.BAT files) or diagnostic images
(*.ABS files). You load . ABS files when you desire to run one particular
test. Loading the .BAT files will run all the batch diagnostic files. You can
view all BAT and .ABS files by entering DIR at the A: prompt. See

- Appendix A for a list of .BAT file contents.

16 - General Description



Field Maintenance System Tests

The Field Maintenance System Tests is a menu driven option program that
interacts with the user through screen menu displays and dialog boxes. The
Field Maintenance test diskette allows the user to choose the following test
functions:
1. Run diagnostics on the PS/2 Server.

2. Enter the diagnostic monitor program.

.3. Display the ECC memory error log.

4. Display the NMI log.

5. Exit to run other desired DOS diagnostic programs.

System components tested

Diagnostic test routines and test selections run from the IBM PS/2 Server
Field Maintenance System Tests diskette allows the user to:

*  Run tests on system devices (keyboard, c_omniunkation ports, diskette
drives, VGA board, etc.)

* Run*DGS” programs for testing Micto Channel adapters (provided by
manufacturers on an option diskette). ' 9

*  Run“DGS” programs for testing adaptes for use on a PS/2 Server

- * Run tests on available system memory (memory board and memory on

local CPU processor) and mulnprocessor interaction.

*  Capture ECC and NMI errors and diaplay them in error log files

Field Maintenance System Tests 17



*  Seup the system in DIAGMON modk (for running system board tests
from the IBM PS/2 Diagnostics Monitor Tests diskette)

*+  Allow other diagnostics to be run from other component manufacturers
{e.g., DOS diagnostics supplied with Micro Channel based network
adapters in place of (or in addition to}) “DGS” programs).

For further information concerning the functlonal aspects and operanon of
the Field Maintenance Tests, refer to Chapter 4 in this manual.

Running the Field Maintenence System Tests

This program requires a server console; ybu cannot run it from a remote
location. To start the diagnostic tests using the Field Maintenance System
Test diskette, follow this procedure: -

1. Insert the IBM PS/2 Server Field Maintenarice System Tests
diskette in drive A: and reboot the server.

Server front-panel buttons, LCD,.' and LED’s

"The server is provided with a front panel that contains a liquid crystal
display (LCD), two light-emitting diodes (LED’s), two front-panel buttons,
and a speaker (Figure 1-1). The LEDs are visible without opening the

~ cabinet. To view the LCD or access the buttons, you unlock the door

covering the front panel display and device bays. .

The system software lights the gfeen LED when you power up the server.
When lit, the LED indicates that system software has detected power and
this power is thhm the server specifi ications.

- % The green LED remains lit as long as the server is receiving

external AC powerif the Maximum Availability Supprt System/2
(MASS/2) feature is installed on your PS/2 Server. The LED blinks
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Figure 1-2

Front-pane! buttons, LCD, and LEDs

if uninterruptible power supply (UPS) power is activated and the
server is notified of the power failure. -

The amber LED is used as an error indicator, When the LED is off, the
system is operating normally. The LED is turned on if errors are detected
during POST. Once the server starts operating in the OS/2 or NetWare
environment, the error LED is controlled by the PS/2 Server system
software. If the LED is on and blinking, a non-fatal error has occurred.
When the LED is on and steady, a fatal error has occurred.

The LCD displays error and informational messages at startup and during
server operation. These messages and their meanings are listed in Chapter
2 in this mannal and in the “Error Messages” section of the IBM PS/2
Server Administrator’s Guide.

In an O8/2 and NetWare envirohment, the user can reset the amber LED
and the LCD by pressing both front-panel buttons.

Server front-panel buttons, LCD, and LED's 19



The speaker is programmed to issue beep codes when some errors occur,
usually those that occur befor the console monitor is initialized. Refer to
Chapter 2 in this manual and the “Brror Messages” section of the IBM PS/2
Server Administrator’s Guide for a listing and description of these beep
codes.

The front -panel buttons are used to scroil through error messages and for
troubleshooting. If both buttons are held down at power-up or reset, the
server starts up in diagnostic mode.
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Chapter 2

Diagnostic Analysis Procedures

Introduction

This chapter describes the diagnostic analysis procedures for the PS/2
Server Models 195 and 295. 1t outlines the maintenance analysis
procedures to follow when exercising the diagnostics and describes the
symptoms, probable causes and specific actions to be taken to resolve
server malfunetions. Included sections cover the specific analysis
instructions, rules, and presents analysis charts containing error correction
information pertaining to system error indications from beep codes, POST
errors (displayed on the monitor), operating errors (LCD indications), and
the SCSI error key indications. A description covering diagnostic operation
within both the level 2 and 3 environments is also addressed in this chapter.
A level 2 diagnostic is executed from the processor board’s external cache.
A level 3 diagnostic is executed from system memory.

Analysis Procedure Insfruct_ions

DIAGMON diagnostic operation

All DIAGMON diagnostics operate in a similar mannet. Level 2
diagnostics are executed from the processor board’s external cache. The
diagnostic is loaded individually for each particular test group (Processor
(CPU), Memory, IDC, or RMP boards). To load a diagnostic into the
external cache, the following monitor command must be executed.

Syntax: LIOAID [[FD] filename | [PP | SP] [pathname]]
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The FD arguroent names the floppy drive as the load device. PP and SP

- specify the parallel and sertal ports respectively. If no arguments are
specified, the load device is the last one that was specified by the LD or
DEV monitor commands.

The syntax of the command line that executes a level 2 d1agnost1c is as

follows: : o T\

GO[HELP][[PASSx][SECx]]

where x = some numeric character that indicates. how many times the
test will be run.

The command line arguments shown above are common to all the
diagnostics.

Diagnostics fhat test system fnemory allow two additional argurnents:
.. SIZE and BANK. These arguments are allowed on the command line at the
same time making command lines like the following possible:

GO‘[I{ELP]‘!‘:[S_IZEX]._[BANKX.][PASSX][SECX]]

If the GO command is typed without any arguments all sections of the Tx)
diagnostic are executed once specified. ' T

If the HELP argument is entered on the command line information will be
displayed concerning syntax of the command line and the available section
numbers and the tests associated with them. This argument overrides any
of the others. Once the information is displayed, the program terminates
and retumns to the monitor prompt.

If the PASS argument is-enterd on the comniand line the selected test
sequence ( default on command line specified ) will be execuied the
specified number of times. Any value greater than zero is valid for this
| argument. If the argument is not specified, the default pass count value of 1
" isused. .

If the SBC argument is entered on the command line only the specified _ T\
diagnostic section will be executed. L
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If the BANK argument is entered on the command line and is allowed with
the particular diagnostic in question, memory testing will start at the address
boundry corresponding to the beginning of the specified bank. The default

starting address is the lowest address of the. lowest numbered responding

bank. If the SIZE argument is entered on the command line and is allowed
with the particular diagnostic in question, memory testing will be restricted

to a range from the starting address to that address plus the size argument in
mega bytes. The default size is the highest address of the highest numbered

responding mcmory bank

Ifan mvahd argument is found on the command line the diagnostic will
terminate after displaying an error message and the proper syntax.

In the event of an error, the user will be prompted for a response to the
question posed as to whether to continue, loop, exit or quit.

The continue option will cause the diagnostic to move on to the next test
case.

The loop option will repeated’ly execute all instructions that led up to the
error.

The exit option will terminate the current section and continue on to the
next one. o :

The quit option will terminate the dlagnosnc and return to the monitor
prompt.

An example of a Diagnostic Load for the DRAM test 1s shown below:

1d fd DRAM.abs

Analysis Procedure Instructions
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Maintenance Analysis Methodology

A Contact the IBM Spport Structure for assistance ifa system
malfunction is suspected. The user should not run ANY diagnestics
without sapervision from an authorized IBM service representative.

The user may encounter error conditions while using the server. The server T\
returns error codes and messages when an error occurs during normal

operation. The user can use these codes and messages to isolate and

identify probable causes of the malfunction. This section presents

descriptive information for these error conditions and provides suggestive

diagnostic test action to be taken to isolate the problem and determine the

most likely FRU. -

The server performs a power-on self-test (POST) at startup, returning an
error indication if a system component fails to respond properly or if the
server configuration encountered is not the same as what is contamed in
CMOS

Errors that occur in the PS/2 server are reported using various'combinations
of either POST Error codes, Beep codes, front panel yellow error LED and P
LCD (operating errors) or the diagnostic LED’s on the system module m
boards. Errors reported utilizing these methods are tabulated in thlS section
as follows : .
« Table 2-1. POST-Beep Codes .
« Table 2-2. POST errors displayed on Monitor
» Table 2-3. SCSIerrorkeys
*  Table 2-4. Operating errors (LCD)
» Table 2-5. RMP IP bus tests
The error log generated and displayed when the PS/2 Server Field -
Maintenance System Tests diskette is invoked will show all ECC memory ‘ﬂ\’

errors and non-maskable interrupts (NMX's) that occur on the server system.
This error log is described and shown in Chapter 4 of this manual.
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Diagnostic Test Several server operation pre-requisites should be satisfied before the user
Action attempts to run the diagnostic programs. These pre-diagnostic checks on
- the server system should be accomplished prior to invoking the diagnostic
monitor : :

1. Ensure that the server system is configured properly. If
component boards are removed or rearranged, the server will
indicate a configuration problem.

2. Turn power off and make sure all boards are seated correctly.
Perform a reset of the server.

3. Ensure that the network is operating properly.

4. Refer to the Troubleshooting chapter (Chapter 6} of the PS/2
Server Administrator’s Guide to help identify common trouble
symptoms and the problems that most likely will cause them.

If during pre-check, any apparent hardware or network problems are
encountered and cannot be simply corrected, the user should:

1. Contact their Support Structure for assistance,

Problem Analysis The following tables outline the various error conditions that may occur -

Charts within the server. A description of the failure, most likely FRU '
replacement and the particular diagnostic test that should be run to
determine the problem is included in each table for the respective error
indicator. Entry into these tables should only be initiated after executing
any recommended actions suggested in the “Troubleshooting” section of
the IBM PS/2 Server Administrator’s Guide.
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Table 2-1. POST Beep Code Indication

POST Beep Code

Failure Description

Most Likely FRU

Suggested Diagnostic Test*
1-1-3 CMOS Write/Read Test |- CMOS on Processor Run CFU.BAT
Failure {CPU) Board :
1-14 BIOS ROM Checksum Processor (CPU) Board Run CPU.BAT
Failure : :
1-2-1 Programmable Interval Processor (CPU) Boafd - Run CPFU.BAT
Timer RTC :
1.2.2 DMA Initialization . Processor (CPU) Board Run DMA.ABS test and
. . CPUBAT
1-2-3 DMA Page Register Processor (CPU) Board Run DMA.ABS test and
Write/Read or possibly a Micro - CPU.BAT. Also, run the
Channel adapter diagnostics supplied
with your Micro Channel
adapter
1-3-3 through 2-4-4 First 64K RAM Chip or Memory Board or Run IPMEM.ABS,
Data Line processor (CPU) Board CPU.BAT, and
MEMORY .BAT
3-1-1 Slave DMA Register Micro Channel Adapter . | Run DMA.ABS and
. S CPU.BAT
3-1-2 Master DMA Register Processor (CPU) Board 'Run DMA.ABS and
or Possibly Micro CPU.BAT. Aiso, run the
Channel adapter diagnostics supplied

with your Micro Channe]
adapte_r ’

* Tests indicated in this column are found on the IBM PS/2 Server Diagnostics Monitor diskette
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Table 2-1. POST Beep Code Indication (Continued)

POST Beep Code Failure Description Most Likely FRU Suggested Diagnostic Test*
3-1-4 Slave Interrupt Mask Processor (CPU) Board ' Run CPU.BAT
Register
3-2-4 Keyboard Contro]-ler Processor (CPU) Board Run CPU.BAT
3-3-4 Screen Memory Processor (CPU) Board Run Memory Group
or Video Graphics Tests '
Adapter
3-4-1 Screen Initialization Processor (CPU) Board Check VGA - Run
or Video Graphics CPUBAT
Adapter
3-4-2 Screen Retrace Processor (CPU) Board - Check VGA - Run
~ Video Graphics Adapter CPUBAT
4-2-1 Timer Tick Interrupt Processor (CPU) Board TIMER.ABS and
| . CPU.BAT
4-2-2 Shutdown: Possibly One or More Check RMP on 295. Run
System Boards SYSTEM.BAT
4-23 Gate A20 Failure Processor (CPU) Board Run CPU.BAT
4-2-4 Unexpected Interrupt In Possibly One or More Run SYSTEM.BAT
Protected Mode System Boards
(processor, memory,
IDC)

* Tests indicated in this column are found on the IBM PS/2 Server Diagnostics Monitor diskette
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Table 2-1. POST Beep Code Indication (Continued)

POST Beep Code Failure Description Most Likely FRU Suggested Diagnostic Test*
4-3-3 Interval Timer Channel 2 Processor (CPU) Board Run RTC.ABS and
Tests ' CPUBAT ’
4.3-4 Time-of-day Clock Test Processor (CPU)Board | Run TIMER.ABS and
Failure . : _ CPU.BAT
441 Serail Port Test Feilure Processor (CPU)Board | Run SERIAL.ABS and
: CPU.BAT
4-4-2 Parallel Port Test Failure Processor (CPU} Board- Run PRINTER.ABS and
: CPUBAT
443 Math Co-processor Test | Processor (CPU)Board | Run CPUBAT
failure E S .
low tone 1-1-2 Processor Module Select Processor (CPU) Board RunCPU;BAT énd
Failare : : SYSTEM.BAT
Jow tone 1-1-3 - Extended CMOS RAM Processor (CPU)Board. | Run CMOS.ABS and
: CPUBAT
low tone 2-1-1 No IPi-Bus RAM Memory Board or MEMORY .BAT,
Detec;ted In System Processor (CPU_) : IP.BAT and CPU.BAT
|
low tone 2-1-2 Bad Server Shutdown Possibly One or More Run CPU.BAT
Byte (No LCD Message) System Boards
. (processor, memory,
. IDO)
low tone 2-1-3 IP-Bus Failure: Processor {(CPU) or Run IP.BAT and
Memory Board : MEMORY.BAT

* Tests indicated in this column are found on the IBM PS/2 Server Diagnostics Monitor diskette
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Table 2-1. POST Beep Code Indication (Continued)

|

POST Beep Code Failure Description Most Likely FRU | Suggested Diagnostic Test*

low tone 2-1-4 A BIOS image RAM Processor (CPU) Board Run Processor Board
ECC Check : Group Tests

low tone 2-2-1 Bad Mailbox Processor (CPU) Board Run Processor and
Registers(s} - No LCD or Memory Board Memory Group Tests
Message

low tone 2-2-3 Bad Diagnostic Monitor. Processor (CPU) Board . (NOTEST - will not

; Entry Vector - Missing BootDIAGMON)

Or Misprogrammcd

low tone 2-2-4 RAM Imége Write Processor (CPU) Board- Run CPU.BAT
Protection Failure

low tone 2-3-1 FP/AP Parameter Processor (CPU) Board Run CPU.BAT, IP.BAT
Transfer Area Mismatch and MEMORY .BAT

fow tone 2-3-2 Not Enough Memory Processor (CPU) or Run CPU.BAT and
For AP To Operate Memory Board . MEMORY.BAT

low tone 2-3-3 Bad Processor Module Processor (CPU) Board Run CPUBAT

low tone 2-3-4 Bad Procesor Module Processor (CPU) or Run CPU.BAT
Offset or Memory Size Memory Board

Tow tone 2-4-1 Bad 5486 Internal Cache Processor (CPU) or Run CPU.BAT

o RAM Memory Board
low toné 2-1-3 IP-Bus Failure: Processor (CPU) or Run CPUBAT and
: : Memory Board - MEMORY.BAT

* Test:s indicgtef in this column are found on the IBM PS/2 Sgw_rer Diagnostics Monitor diskette
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Table 2-1. POST Beep Code Indication (Continued)

POST Beep Code Failure Description Most Likely FRU | Suggested Diagnostic Test*
low tone 2-4-2 Bad 486 “487" Internal Processor (CPT)) Board Run CPUBAT
Co-processor '
low tone 2-4-3 Bad Server Memory Processor (CPU) Board Run CPU.BAT and
‘ Mapper MEMORY .BAT

* Tests indicated in this column are found on the IBM PS/2 Server Diagnostics Monitor diskette
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Table 2-2. POST Errors Displayed On Monitor

: . Suggested DIAGMON | Suggested Field Maintenance
Code |Server Console Message | Most Likely FRU |~ Diasnostic Test _ Pests :
103 Processor Module Processor (CPU) . | Run TIMER.ABS MEMORY/CPU and
Failure Board and CPU.BAT SYSTEM UNIT
104 Processor Module Processor (CPU) Run PIC.ABS, MEMORY/CPU and
Failure Board COUBAT and SYSTEM UNIT
SYSTEM.BAT
108 Processor Module Processor (CPL) Run TIMER.ABS, MEMORY/CPU and
Failure Board CPUBAT and SYSTEM UNIT
SYSTEM.BAT
110 Memory Parity Error At Memory Board . Run DRAM.ABS MEMORY/CPU and
Address and : SYSTEM UNIT
MEMORY.BAT
111 /O Adapter Parity Error Précessor (CPU) | RunCPUBAT SYSTEM UNIT
At Address Board or . and MCA BAT
Possibly Micro
Channel Area
112 Watchdog Timeout Processor (CPU). . Run CPU.BAT SYSTEM UNIT
Board ' o
113 DMA Bus Timeout Processor (CPU) | - Run DMA.ABS MEMORY/CPU
Board and CPU.BAT and ’
SYSTEM.BAT
114 Option ROM Memory Board Run CPU.BAT . VIDEO GRAPHICS
Checksum Failure ARRAY
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Table 2-2. POST Errors Displayed On Monitor (Continued)

\ . Suggested DIAGMON | Suggested Field Maintenance
Code |Server Console Message | Most Likely FRU | "5, agnostic Test T Tests
130 Processor Module Procefssor (8:30)] Run CPU.BAT MEMORY/CPU
faikare Board : :
132 Processor Module Processor (CPU) Run CPU.BAT MEMORY/CPU-
failure Board o
161 Real Time Clock Processor (CPU) .RTC.ABS and MEMORY/CPU and
Failure (Battery) Board or battery CPU.BAT SYSTEM UNIT
162 Real Time Clock Processor (CPL) RTC.ABS and
Failure {CRC}) Board CPU.BAT
163 Time And Date Not Set Processor (CFU) | RTC.ABSand
Board CPUBAT
164 Invalid Configuration Processor (CPU) Cu ;BAT_ and - MEMORY/CPU
Information (Memory) Board or MEMORY.BAT
Memory Board '
1635 Invalid Configuration Micro Channel MCA.BAT Run manufacturers Mico
Information (Micro adapter - first Chamnel adapter
Channel Adapter) check server diagnostic(s)
configuration
using reference
disk
166 Invalid Configuration Micro Channel MCA.BAT Run manufacturers Mico
Information (Micro adapter - first | Channel adapter
Channel Adapter) check server © diagnostic(s)
configuration .
using reference
disk

212 Diagnostic Analysis Procedures



Table 2-2. POST Errors Displayed On Monitor (Continued)

‘ e Suggested DIAGMON | Suggested Field Maintenance
Code |Server (?onsole Message | Most Likely FRU Diagnostic Test Tests
167 Invalid Configuration Processor (CPU) Run FDC.BAT Check that the drives are
q Information (Diskette) Board - first properly configured and
check that the working
drive itself is
properly
configured and
working .
168 Invalid Configuration Processor (CPU) Run CPU.BAT Check that the processor
Information (Processor Board -first - boards are properly
Module) check that the configured using the
system board reference disk
itself is properly
configured
using reference
disk
201 General Memory Failwwe | Processor (CPU) Run CPU.BAT and MEMORY/CFU
/_\ , or Memory MEMORY BAT
S Board - -
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Table 2-2. POST Errors Displayed On Monitor (Continved)

Code

Server Console Message

Most Likely FRU

Suggested DIAGMON

Diagnostic Test

Suggested Fielthintenance
"~ Tests

202

General Memory Failure

- Processor
and/or Memory
Board

Run CPU.BAT and
MEMORY BAT

MEMORY/CPU

203

General Memory Failure

Processor
and/or Memory
Board

Run CPU.BAT and
MEMORY.BAT

MEMORY/CPU

301

Kebeard Failore

Keyboard,
Processor
{CPU) Board or
IP Backplane

Run CPU.BAT

'KEYBOARD

304

Keyboard Failure

Keyboard,
Processor
{(CPU) Board or
IP Backplane

Run CPU.BAT

KEYBOARD

306

Keyboérd Failure

Keyboard,
Processor
(CPU) Board or
IP Backplane

Run CPUBAT

| KEYBOARD

307

Stuck Key Failure

Keyboard,
Processor
(CPU) Board or
IP Backplane

Run CPU.BAT

KEYBOARD

601

Diskette Subsystem
Failure

IP backplane;
also oheck
diskette drive,
and/or diskette
drive cable

Run FDC.ABS and
SYSTEM.BAT

DISKETTE DRIVE
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Table 2-2. POST Errors Displayed On Monitor (Continued)

Code

Server Console Mméage

Most Likely FRU

Suggested DIAGMON
Diagnostic Test

Suggested Field Maintenance
Tests

602

Diskette Drive O Failure

Processor .
{CPU) Board;
also check
diskette drive,
and/or diskette
drive cable

Run FDCBAT

DISKETTE DRIVE

9501

Parallel Port Failure

Processor
(CPU) Board

Run
PRINTER.ABS -
and CPU.BAT

SYSTEM BOARD
PARAILEL PORT

1101

Serial Port Failure

Processor
(CPU) Board

Run SERIAL.ABS
and CPUBAT

SYSTEM BOARD SERIAL
PORT

1780

Fixed Disk Drive 0
Failure .

IDC Board;
also check
cables ordisk
drive 0

Run SCSLBAT

1781

Fixed Disk Drive 1
Failure

IDBC Board;
also check
cables or disk
drive 1

Run SCSLBAT

1782

Fixed Disk Reset Failure

IDC Board;
also check
cables or disk
drive

Run SCSLRAT |

1790

Fixed Disk Drive {
Failure :

IDC Board;
also check
cables or disk
drive 0

Run SCSLBAT
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Table 2-2, POST Errors Displayed On Monitor (Contimied)

Code

Server Console Message

Most Likely FRU

Suggested DIAGMON

_ _Suggested

Field Maintenance
Tests

1791

~ Fixed Disk Drive 1
Failure

IDC Board;
alsc check
cables or disk
drive 1

Diagnostic Test -

Run SCSL.BAT

2401

Video Failure

Processor
{CPU) Board

Run CPU.BAT

VIDEO GRAPHICS

ARRAY

8602

Auxiliary Device
Failure

Processor

{CPU) Board or
Mouse Device;
check that the
mouse is
plugged into the
correct :
connector

Run CPU.BAT -

. 9802

FP/AP Switches Have
Same Setting

Processor
(CPU) Board;
also check that
the processor’s
AP/FP switch is
set to correct
location

Run CPU.BAT

9903

Systern Configuration
Mismatch

Processor
(CPU) Board;
also check
server
configuration
with reference
disk

Rumm
MEMORY.BAT
and CPU.BA'_I‘
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‘Table 2-2. POST Errors Displayed On Monitor (Continued)

- . o1 | Suggested DIAGMON | Suggested Field Maintenance
Code | Server Console Message | Most Likely FRU Diagnostic Test Fests
9904 AP Error During POST. Processor (CPU Run CPU.BAT and - MEMORY/CPU
AP Not Useable - AP Module) MEMORY.BAT
9906 Invalid System Memory Processor (CPU) Run CPU.BAT and MEMORY/CPU
Configuration Board; also MEMORY.BAT
check server .
configuration
using reference
disk
9907 CPU Disk Interrupt Processor (CPU) Run CPU.BAT and
Board or Mico . MEMORY .BAT
Channel Area;
also check server
configuration
using reference
disk
9910 Disk Controller Board IDC Board . Run SCSLBAT
Failure . .
9911 Hazd Disk Prive Failure IDC Board cable Run SCSLBAT
‘ or disk drive
9912 Hard Disk Configuration IDC Board; also Run SCSI.BAT.
Emor check server
configuration
using reference
disk
9913 Security Key Not Processor (CPU) Run CPU.BAT and
Installed Board; also SCSLBAT
verify key is
installed
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Table 2-2. POST Errors Displayed On Monitor (Continued)

Code | Server Console Mossage Most Likely FRU | Sugﬁig“:ﬂ&!?g;‘:()l‘z -S__uggested mr;i:é\f[mmenance

9920 IP Slot Configuration IDC Board or Run SCSLBAT and
Mismatch RMP Board; IPRMP.BAT

also check server
configuration
using reference
disk '

9921 IP Slot Configuration Processor (CPU) CPU.BAT
: Mismatch Board; also
check server
configuration
using reference
disk

9922 Invalid IP Siot Processor (CPU) CPU.BAT |
- Configuration Data Board; also : e
check server :
configuration - _

using reference : ' _ m
disk o _
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Table 2-2. POST Errors Displayed On Monitor (Continued)

. Suggested DIAGMON | Suggested Field Maintenance
Code |Server Console Message: Most Likely FRU Diagnostic Test . Tests
9923 RMP In Siot Not RMP; aiso check Run RMP.BAT MEMORY/CPU
Useable server
configuration
using reference
disk :
9925 Cache Subsystem Not Processor (CPU) Run CPU.BAT
Useable Board
9926 Memory Error Mermory Board Run MEMORY BAT MEMORY/CPL}
Detection Not Useable
9927 FP/APModule Processor (CPU) Run CMOS.ABS
Parameter Discrepancy . Board and CFUBAT
9928 | FP/APModuic Processor (CPU) Run CMOS.ABS
Parameter Discrepancy | Board and CPU.BAT
9929 Boot CPU Handoff Processor (CPU) .Run CPU.BAT
Failed Board
9930 Boot CFU Configured Processor (CPU) Run CPU.BAT;, also
For Non-zero Base Board * check server
configuration
9631 CMOS Configuration Processor (CPL) Run CPU.BAT,; also
Revision Mismatch Board check server
' * configuration
9950 External Cache Disabled Processor (CPU) Run CPUBAT

Board

2-19



Table 2-2. POST Errors Displayed On Monitor (Continued)

Suggested DIAGMON

. - : . Suggested Field Maintenance
Code |Server Console Message | Most Likely FRU Diagnostic Test Tests
9951 Internal and Extemnal Processor (CPU) Run CPU.BAT
Cache Disabled Board i R
9952 Total IP RAM limited Memory or Run CPU.BAT and
Processor (CPU) MEMORY.BAT
Board .
9980 2-bit ECC Error At Memory Board Run MEMORY.BAT MEMORY/CPYU
Address .
9981 | IPBusGrantTimeow | PossiblyOneor | RunCPUBATand | SYSTEM UNIT
Error More System SYSTEM.BAT '
boards
(processor,
Bemory, IDC)-
9982 IP Bus Data Strobe Possibly One or Run SYSTEMBAT | SYSTEM UNIT and
Timeout More System MEMORY/CFU
boards
(processor,
Bemory, IDC)
9983 IP Bus Parity Error Possibly One or Run CPU.BAT,  SYSTEM UNIT and
{Resporider Report) More System "MEMORY.BAT "MEMORY/CPU
boards and SCSLBAT - ' _
(processor,
Bemory, IDC)
9984 IP Bus Parity Error Possibly One or Run CPU.BAT, SYSTEM UNIT and
{Local Report) More System MEMORY.BAT MEMORY/CFU
: boards ) and SCSLBAT ’ L
{processor, ’
Bemory, IDC)




Table 2-2. POST Errors Displayed On Monitor (Continued)

: Suggested DIAGMON | Suggested Field Maintenaunce
Code |Server Console Message Most Likely FRU Diagnostic Test Yests ‘
9985 Intermittent NMI Possibly One or Run CPU.BAT, SYSTEM. UNIT and
Occurred More System MEMORY.BAT MEMORY/CPU
boards and SCSLBAT
(processor,
_ Bemory, IDC)
Table 2-3. SCSI Error Keys
Code Server Console Message Most Likely FRU Sug]g)f;ﬁo?;: TGen:tON Suggested F’,;i t;tsMamtenance
01 Recovered Error - Refer to Error Run SCSI.BAT
Recovery Action Had To Log Entry : o
Be Performed By Disk ~ (Event Log)
Drive Available
Through PDA
Management
Utility (if block
address is
different)
02 Not ready. The Disk Operator None (check disk
. Drive Cannot Be intervention Is configuration via the
Accessed Required. reference disk)
Possible Power
Or Cabling
Problems
03 Medium Error. « Hard disk drive | Run SCSLBAT
Command Terminated - :
Due To Media Flaw Or
By An Error In The
Recorded Data
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Table 2-3. SCSI Error Keys (Continued)

g Suggested DIAGMON | Suggested Field Maintenance

.Code Se_rver Console Message Mosj: Likely FRU Diagnostic Test i Tests
04 Hardware Error. A Hard disk drive Run SCSLBAT

Nonrecoverable : '

Hardware Error Was

Encountered (e.g., disk

drive fajlure, parity error,

etc.)
05 Hlegal Request - An Hard disk drive Run SCSLBAT —e——

THegal Parameter In The . '

Command Or In The

Additional Required

Parameters
FF Drive Unit Attention - Hard disk drive Run SCSLBAT

Disk Drive Cannot Be (operator (check disk

Accessed intervention is configuration via the

required) reference disk) :




Table 2-4. Operating Errors (LCD)

. ;  Suggested DIAGMON | Suggested Field Maintenance
Code | Server Console Message | Most Likely FRU | Diagnostic Test T Tests

System PS/2 Generic Sources, Refer To Error Run CPUBAT and Exercise The PS/2 Field
Error Server Specific Log SYSTEM.BAT Maintenance System Tests
Message: Sources And IP-Bus : Diskette

NMI NMI Reported In RMP -(MEMORY/CPU; Error

Log and/or NVRAM Log utility - NMI errors)).
(Error Log) '

Boot Errors Defected Refer To Error Run CPU.BAT and

Failure During POST. Log SYSTEM.BAT

Error(s) Recorded on RMP

In POST Event Log.

ECC Transient Error Occuss Refer To ECC Run Exercise The PS/2 Field

Memory In The Read Path Error Log MEMORY BAT Maintenance System Tests

Error, . Diskette

Read (MEMORY/CPU; Error
Failure Log utility - ECC errors)
ECC Memory Error Refer To ECC Run Exercise The PS/2 Field
‘Memory | Corrected By Writing Error Log MEMORYBAT Maintenance System Tests
. Error {Scrub) Correct Data Diskette

Soft Back To Memory (MEMORY/CPU; Error

Failure Over The Error. Log utility - ECC errors)

ECC Memory Error Not Refer ToECC Run Exercise The PS/2 Feld

Memory ‘Comrected Via Error Log MEMORYBAT Maintenance System Tests

Error Scrubbing Diskette (Error Log utility

Hard - BCC errors)

Failure

ECC Memory Error Refer To ECC Run Exercise The PS/2 Field

Memory Tracking Stopped To Error Log MEMORY BAT Maintenance System Tests
Error Reduce Overhead : ) Diskette v2.0 (Error Log
Tracking utility - ECC errors)

Stopped
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Table 2-5. RMP IP Bus Tests

Test Description

FRU Tested

Suggested DIAGMONDiagnostic Test

TPRMP Tests The Bus Interface
Between The Processor And RMP
Boards. CPU Access To The RMP's
CSR Registers And IP Bus Are
Tested,

Processor (CPU) Board / RMP

Run RMP.BAT

Test RMPIP Bus Loopback Buffers.
For Bach Buffer A Series Of Double
Word Patterns Are Written And
Read Back For Verification.

Processor (CPU)Y Board / RMP

Run RMP.BAT
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Chapter 3

Functional Description of DIAGMON
Tests .

Functional Overview

This chapter describes the functional aspects of the various diagnostic test
routines that are exercised on the PS$/2 Server 195 and 295 to isolate and
determine which FRU to replace to return the server to normal operation.
The diagnostic monitor is a ROM-based diagnostic program. Each
diagnostic is divided up into module sections which can contain single or
multiple tests. The diagnostic programs are written in assembly lanaguage
or C, and they may be embedded in ROM (assembly language only) or
loaded from an external device. When external they reflect the form of
absolute files with an extension .ABS. The .ABS files allows the :
diagnostician to execute individual diagnostic tests within a particular board
group. Whereas, the BAT tests will run the complete set of tests prescribed
within the board group. Each diagnostic is an executable file with an .ABS
suffix. '

Each processor module contains a diagnostic monitor. The Server can be
started with a diagnostic monitor running on each processor module. Server
system components and their respective diagnostic test modules are
described in this chapter. ' '
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Processor (CPU) Board Group

The fo]lowmg diagnostic tests are avmlable on the diagnostic morutor for
each processor (CPU) board group :

+ CMOS
+ CPUMEM
+  Dual CPU

*  Peripheral Interrﬁpt Controller (PIC)
s - Parallel Port Printer |
+  Real Time Clock (RTC)
. Serial Controller o
e Microchannel System Timer

A functional description of each test is provided below:

CMOS A series of memory tests that execute on the 8K of CMOS RAM on the
' processor board. The test consists of three major sections: RAM pattern,

RAM address, and RAM MA'I'S + tests :
Section 1 of the diagnostic is the single pattern test. A single pattern is
written to each CMOS RAM location. Then the entire CMOS RAM is read
back for verification. The steps of the test are listed as follows:

1. Tnitialize test data to 0x00

2. Fill each extended CMOS location with test pattern

3. Read each location and compare against expected data
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4. Increment test data by 0x55. If all possible patterns have been
exhausted, then terminate test. Otherwise go to step 2.

Section 2 of the diagnostic is the address pattern test. A unique value is
- written to each memory location and then read back for verification. The
steps of the test are listed as follows : ‘

w 1. Write address value of CMOS iocation bei'ng tested to that
location.

2. Go to step 1. Continue until entire extended CMOS RAM has
been filled.

3. Read back each CMOS location and compare against expected
data for correctness. '

4. Continue until entire CMOS RAM has been verified.

Section 3 of the diagnostic executes the MATS+ algorithm on the CMOS
RAM. The steps of the test are )

,ﬂ i 1. Write zero to locations 1 to n-1.
' ' 2. Write one tolocation0,

3. Test for zero at locations 1 to n-1.
4. Then write ones from locations 1 to n-1.
5. Test for ones at locations 1 to n-1.
6. Then write zero at locﬁﬁons 0 to n-2.
7. Test for énes at location n-1.
‘8. Test for zero at location 0.

/_\ -9, Write zero to _locaition n-1.

In the event of an error, the following message is displayed :

Functional Overview 3-3



CPUMEM

!IERROR: Address XX Expected XX Observed XX XOR XX

The Address value is the offset of the CMOS location where the error

occured. The Expected value is the data that was written to the CMOS

location. The Observed value is the data read back from the CMOS

location. The XOR value is the exclusive OR of the expected and observed

data values. /\\

Tests the memory mapping and caché snooping features of the processor
(CPU) board. The tests consist of four major sections: Memory Mapping
Offset and Size, Cache Snoop, Cache Snoop with adjusted offset, and
Snoop with non-adjusted offset. The sections of this diagnostic are as
follows: ' ‘

Section 1 (Memory Mapping Offset and Size Test) tests the read address

offset hardware. The mapping of the CPU addresses as they are affected by

various values in the offset and offset size registers and enabling offset

{(mapping of CPU memory addresses enabled). The offset is the base

address of the CPU’s window into IP bus memory. The offset size value

defines the top address of the CPU’s window into IP bus memory. With

offset enabled, the CPU memory addresses are affected by the offset and q
offset size registers. After each set of offsets and offset sizes are tested, IP ‘

bus memory is read back to ensure that the data is correct.- The steps of the

test are listed as follows : '

1. Set up memory size.
2. Enable RMW on the memory board.
3 Initialize a section of memory w1th an incrementing_ pattern.
4; Write values to offset and offset size registers.
5. Read back memory loc.atidp and compare against known data
6. Increment to next location o /—\

7. Repeat steps 5 and 6 until memory has been verified.
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In the event of an error, the following message is displayed to the use

ITERROR: Address XX Offset XX OffStSz XX Mem_Size XX
Expected XX Observed XX XOR XX -

The Address value is the memory location where the failure occured. The
offset value is the data contained in the offset register at the time of the
failure. The OffStSz value is the data in the offset size register. The Mem
Size is the data in the memory size register. The expected value is the
correct data. The observed value is the actual data read back from the
memory location. The XOR value is the exclusive OR between the
expected and observed data values. '

Section 2 tests write and read access through the snoop tag RAM diagnostic
space. The steps of the test are:

1. Enable self snoop mode.
2. Set up offset, offset size and memory size registers for 128 Mbytes.
3. Initialize shoop tag RAM,

4. Calculate physical address in system memory based on a cache
offset. ' : . ‘

5. Write a value of 0 to physicél address of syétem memory that was
calculated in step 4. ' . .

6. Read back snoop tag RAM.

7. Increment to next snoop .tag location. Repeat until all locations
have been verified. :

TERROR: Address XX Entry XX Expected XX Observed XX XOR
XX

The Address vaiue is the system meinory- location that matches the snoop
tag entry. The Entry value is the 1K byte section of the snoop RAM where
the failure occured. The Expected value is the comrect data. The Observed
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value is the actual data that was'rcad back from the snoop RAM. The XOR
value is the exclusive OR between the expected and observed data values.

Section 3 tests write and read access to the snooping tag RAM in
conjunction with varying offset, offset size and memory size values. The
offset line is enabled, so the mapping of CPU memory addresses are
affected by the offset and offset size registers. Therefore , the write offset
hardware is also tested. The offset and offset size values are adjusted by
subtracting a value of one megabyte. The steps of the test are:

1. Enable self snoop mode.
2. Tnitialize snoop tag RAM.

3. Set up offset, offset size and memory size registers on the
processor board.

4, Write a value of 0 to main memory.
5. Read back snoop tag RAM.
6. Increment to next l.ocaﬁon.

7. Repeat steps 5 and 6 until all the snoop tag RAM has been read
back and verified. '

In the event of an error, the following message is displayed :

IERROR: Address XX Offset XX OffStSz XX Mem Size XX
Expected XX Observed XX XOR XX

Section 4 tests the write and read access to the snooping tag RAM in
conjunction with varying offset and offset size values. The offset line is
enabled and the write offset hardware is tested. The memory size is held
constant at 128 Mbytes. The offset and offset sizes in this test are not
adjusted. The steps of the diagnostic are :

1. -Enable self snoop mode.

‘2. Set up memory size for 128 Mbytes.
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3. Initialize snoop tag RAM.
4. Set up offset and offset size registers. -

5. Calculate system memory physical offset based on snoop cache
RAM offset.

/% 6. Write to system memory address calculated in step 5.
7. Read back snoop tag RAM.
8. Increment to next snoop tag location.

9. Repeat sfeps 7 and 8 until entire snoop tag RAM has been read
back and verified.

! In the event of an error, the following message is displayed :

TERROR: Address XX Offset XX OffStSz XX Mem_Size XX
Expected XX Observed XX XOR XX

/ DUALCPU The DUALCPU module tests the capability of each processor to become
master of the IP bus (memory board arbiter). It exercises the memory board
arbiter by executing instructions simultaneously within both processors.

The diagnostic consists of three sections :

« IP bus byte transfer test
» TP bus word transfer test
+ 1P bus double-word transfer test

There are two cases that should be tested. They are as follows:
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Both processor beards executing diagnostic from external cache.

Foreground processor execiriing diagnostic from system memory
with caching enabled and background processor executing from
external cache. - -

Test case two is the simplest to set up and verifies that the two processors
can execute code simultaneously. The steps are :

L

2.

Load diagnostic into the processor’s external cache.

Execute the GO2 command. This command copies the diagnostic
from one processor’s external cache to the other processor’s cache
and starts execution.

Test case two verifys that caching and snooping is working properly on the
foreground processor. The purpose of also having the background '
processor executing is to increase traffic across the IP bus and exercise the
memory board’s arbiter. L '

Section 1 of the diagnostic executes a series of byte accesses across the IP
bus to system memory. The steps of the test are : oo

1.
2.
3.

4.

Initialize test pattern to 0x00 B
Write a byte to mem'ory.
Increment to next byte address.

Repeat steps 2 and 3 until section of memory under test has been
initialized. -

Read back memory location and compare against known data.
Tncrement to next byte address.

Repeat steps 5 and 6 until entire section of memory under test has
been read back and verified. I
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8. Increment data by 0x55. Go to step 2. Repeat until afl data
patterns are used.

Section 2 of the diagnostic executes a series of word transfers across the IP
bus to system memory. The steps of the test are :

1. Write a word to memory.
2. Increment to next word address.

3. Repeatsteps 1and2 untll sectlon of memory under test has been
initialized.

4. Read back memory location and compare against known data.
5. Increment to next word address.

6. Repeat steps 5 and 6 until the entire sectmn of memory has been
read back and verified.

7. Increment test data by Gx5555.
8. Gotostep 2. Repeat until all data patterns are used.

Section 3 of the diagnostic executes a series of double word transfers across
the IP bus to system memory. ‘The steps of the test are listed as follows :

1. Initialize test pattern to 0x00000000.
2. Write a double word to memory.
3. Increment to next double word address.

4. Repeat steps 2 and 3 until section of memory under test has been
initialized. "

5. Read back memory location and compare against known data.

" 6. Increment to next double word addre_és. '
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7. Repeat steps 5 and 6 until the entire section of memory has been

read back and verified.
8. Increment test data by 0x55555555. Go to step 2. Repeat until all
test patterns have been used. -
Peripheral A multiple interrupt level test that verifies that the processor board can
Interrupt generate and handle interrupts from different sources and priority levels.
Controller (PIC) The interrupt instructions of this diagnostic test originate from three

sources: Microchannel system timer, Real Time Clock alarm, and system
expansion slots 3 thru 5. The system timer interrupt is serviced by the
master controller and Real Time Clock and the slave controller.

The interrupts used in the diagnostic are from three sources. They are the
Microchanne] system timer, the real time clock alarm and system expansion
slots 3 thru 5. 'The system timer interrupt is serviced by master controller
and the real time clock and expansion slot interrupts are handled by the
slave controller. The steps of the test are as follows :

1. Start countdown'opereﬁbri on system timer.
2. Set up real time clock alarm and start update operation.

3. Generate interrupt frem‘ the expansion slot by reading an empty
FIFO on one of the SIOP channels.

The expansion slot interrupt is generated continnously while the system
timer and real time clock are running. When interrupts from the system
timer and real time clock are recieved, part of the servicing is restarting
them so that operation continues as long as the expansion slot interrupt is
still being generated.

At fhe end of the test, a count is 'checl_ced for how many of each interrupt
was generated and serviced. An error condition exists if any of these counts
are zero. In that case the following message is displayed :

IERROR: Number of Interrupts: Timer XX RTC XX Expansion Slot
XX |
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Parallel Port
Printer

The Timer value is the number of interrupts that were generated by the
system timer and serviced by the master interrupt controller. The RTC
value is the number of interrupts that were generated by the real time clock
alarm and handled by the slave interrupt controller. The Expansion Slot
value is the number of interrupts that were generated by the IDC controller
board and serviced by the slave interrupt controller.

Tests the functionality of the parallel port which is integrated into the Intel
82304 Microchannel chip set.  Consists of a single Parallel Port Pattern test.

A single pattern is written to data port. Then the data port is read back for
verification. The steps of the test are :

1. Initialize test data to 0x00.
2. Write data port with test pattern.
3, Read back data port and compare against expected data.

4. Tncrement test data by 0x55. If all possible patterns have been
exhausted, then terminate test. Otherwise go to step 2.

In the event of an error, the following message is displayed to the user:
IERROR: Address XX Expected XX Observed XX XOR XX
The Address value is the location of the data port. The Expected value is
the correct data that was supposed to have been read back from the data
port. The Observed value is the actual data that was read back. The XOR
value is the exclusive OR between the expected and observed data values.
4 | Each base addrws. of the parallel port is also tested. The various
base addresses are 0x3BC, 0x378 and 0x278. Each is configured
through POS register 0x102 during a system board setup.

IERROR: Address XX Expected XX Observed XX XOR XX
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Microchannel
Real Time Clock

(RTC)

The Address value is the memory location where the failure occured. The

Expected value is the correct data that was suppose to have been read back
from memory. The Observed value is the data that was actually read back
from memory. The XOR value is the exclusive OR between the expected

and observed data values.

In a case where the two processors.are not communicating properly, the
following message is displayed : '

IERROR: Interrupt Not Pending

Tests the functionality of the DS/285 real time clock chip and how it
interfaces with the Intel 82304 local I/O support chip. All tests in this
diagnostic are specfic to the RTC chip. It functions arew not driven or
controlled by the 82304 chip support logic.

The diagnostic contains six sections. The sections of the diagnostic are :

e Section 1: RTC 2 Timer Test

+ Section 2: RTC Daylight Savings Test

» Section 3: RTC Flags Test

s Section 4: RTC Time Set Test

+  Section 5: RTC Update in Progress Test

»  Section 6: RTC Up_diatc Test

Section 1 sets up a countdown operation on the tone geherator timer and
then initiates an update operation on the RTC (Real Time Clock). Thisis to
ensure that the RTC and the tone generator can operate in conjunction with
each other. The steps of the test are : '

1. - Disables the RTC update operation.

2. Enable the oscillator but hold the countdown chain in reset.
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Disable channel check, parity check, speaker data and the tone
generation timer.

Program the tone generator timer. Set timer rate, read and write
counter bits, mode 3 counter mode and the binary counter.

Load channel 2 count register with timer data.
Enable update operation on the RTC.

Poll the UIP bit on RTC register A and wait for update operation
to complete. Bit will go to 0. .

Enable the tone generation timer gate.

Poll bit 0 of system control port B and wait for time countdown to
complete. Bit will go to 0.

In the case of an error, the following message is displayed :

'ERROR: Address XX RTC Flag XX Address XX Timer Flag XX

The Address values are the 10 poﬁs of the RTC registers and the tone
generator status register. The RTC and Timer Flag values are the data that
is read out of the respective status registers.

Section 2 ensures that the daylight savings time feature of the RTC is
functioning properly The steps of the test are :

1.

2.

5.

| Disable the RTC osclllator, but hold it in reset.

Enable RTC and set operation mode.

Disable RTC update and daylight savings time operation. Set up
for binary data format and 24 hour mode.

Set time, calendar and alarm information by writing the
appropriate RAM bytes.

Enable the update and daylight savings time operation.
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6. Poll the UIP bit on RTC register A to wait for operatlon to
complete. '

7. Disable the update operation. Read back time information from
RAM and verify that time was set properly and that the daylight
savings time operation was completed. Data read back from
RAMis compared with known data for verification.

In the case of an error , the following message is displayed to the user.

TERROR: Expected: Hour XX Minutes XX Seconds XX Observed:
Hour: XX Minutes XX Seconds XX

The above data displays the expected and actual data after the operation has
been completed. '

Sectlon 3 ensures that the periodic, alarm and update ended interrupts are
functioning. The RTC is started and then the state of each of the interrupts
are checked on a status register. Note that this is strictly a poll for interrupt
test. The processor board interrupt controller is not involved in this test.
The steps of the test are as follows :

1. Disable the RTC oscillator and hold it in reset.

2. Enable RTC and set operation mode.

3. Disable update operatlon -

4, Set time, calendar and alarm mformatlon by writing the
appropriate RAM bytes.

5. Enable the update operation. . |

6. Poll the UIP bit on RTC reglster A to wait for operatlon to '
complete.

7. Disable the RTC update operatlon.

8. Read back RTC reglster C and check for the PF, AF and UF bits.
These are the periodic, alarm and update ended interrupt status
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flags respectively. At the end of the test a one should appear in
each of these bits.

In the event of an error, the following message is displayed :
IERROR: Address XX Expected XX Observed XX

'The Address value is the 10 port from which the status was read. This
value will be RTC register C. The Expected value is the correct data. A
correct value can be 0x40, 0x20 and 0x10 which represent the PF, AF and
UF bits respectively. The Observed data is the actual data that was read
from the O port. An incorrect value will be 0x00.

Section 4 tests the RTC set feature. An update operation is started on the
RTC. A reading of the time that was set during the update is taken while
the RTC is still in operation. Anpother reading is taken with the RTC
disabled. This is to ensure that data is preserved while the RTC changes
from one operation mode to another. In each state, there are two readings
of the time taken at one second apart. The steps of the test are :

1. Disable update operaﬁon. |

2. Disable oscillator and hold in reset.

3. Enable RTC and set operation mode.

4. Enable update operation.

5. Read the seconds byte from the RTC RAM. Read seconds byte
again and compare with first reading. If they match, an error
exists because the RTC is not running,.

6. Disable update operation.

7. Read the seconds byte from RTC RAM. Read the byte again and
compare with first reading. If readings don’t match, it indicates
that the RT'C has not been disabled. -

In the event of an error, the following message is displayed :
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IERROR: Address XX Old XX New XX

The Address value is the IO port from where the data was read. The Old
value is the first reading of the RTC second byte and the New value is the
second reading. Section 5 tests the RTC update in progress feature. The
steps of the test are :

1. Disable RTC update operation. |

2. Diéable oscillator and hold in reset.

3. Enable RTC and set opel;ation 'mode..
4. Enable update operation.

5. Poll the UIP bit on RTC register A. Increment high counter
variable if bit is active and the low counter variable if bit is low.

6. Compare software counters and ensure that both are not zero. If
both are zero, then that means that there was no update activity at

In the event of an error, the following message is displayed :
IERROR: Address XX Expected XX Observed XX

The Address value is the IO port from where the data was read. The
Expected value is the correct data. The Observed value is the actual data
that was read back for venﬁcatlon ' _

Sectlon 6 tests the time update feature of the RTC. The time on the RTC is
set. Then a new time is set and an update operation is enabled. The time
data bytes are then read back and checked for validity. _The steps of the test
are : _ -

1. Disable osc:llator and hold in reset Enable RTC update
operation.

2. Write time and calendar bytes to RAM. -
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Serial Controller

6.

7.

Enable update operation.

Poll UIP bit on RTC register A to ensure that update operation
was completed. :

Disable RTC update operation. .
Read back time and calendar data from RAM.

Compare against known time and calendar data for verification.

In the event of an error, the following message is displayed :

- IERROR: Expected day:mm:dd:yy: hr min:sec Observed
day:mm

:dd:yy:hr:min:sec

The Expected value is the known time and calendar data. The Observed
value is the time that was read back from the RTC RAM. '

Tests the functionality of the NS16550AF chip and support logic for the
serial port which is integral within the Microchannel chip set. Consjsts of
two diagnostic tests: Serial Reglster Pattern and Seria! Internal Loopback.

Section 1 of the diagnostic is the smgle pattern test. A single pattern is
written to a register on the NS16550AF. Then the register is read back for

verification,
The steps of the test are :
1. Initialize test data to 0x00.
2. Write register w'ith: test paﬁern.
3. Read back data port and compare against expected data.
4. Increment test data by 0x55. If all possible patterns have been

exhausted, then terminate test. Otherwise go to step 2.
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Microchannel
System Timer

The serial internal loopback test uses the chip’s mtemal loopback mode to
test all internal data paths. Each valid baud rate is tested.

‘The steps of the test are:

1. Set serial controller chip into loopback mode.
2. Write character to transmit hold register.

3. Wait for data received by polling the DR bit on the line status
register.

4, Read back receive buffer data and compare with correct data.
5. Disable loopback mode,.
The following message is displayed in the event of an error :
IERROR: Address XX Expected XX Observed XX XOR XX
Address value is the I/0 port location that was being read back. ‘The.
Expected value is the correct data.  The Observed value is the actual data

that was read back. The XOR value is the exclusive OR between the
expected and actual data.

This module tests the system timers and microchannel address decoding
capability of the Intel 82309 address bus controller. The timers are
integrated on the locat I/O support chip. ‘Consists of two diagnostic tests :
System timer 0, and tone generator tirmer.

Section 1: System Timer O Test -
Section 2: Tone Generator Timer Test

Section 1 tests system timer O by verifying that an ihterrupt can be
generated on it and handled properly. The steps of the test are | '
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Set the system timer count rate, read and write counter bits,
mode 3 counter mode and the binary counter.

Write 0x00 to the channel 2 count registers.

Start system timer and wait for interrupt.

Wait for a software variable to become 1 as an indication that the
interrupt occured and has been serviced. This verifies that the

interrupt request was sent to the CPU properly via the INTR line
and the interrupt serviced. '

If the intérfupt does not occur, an error condition exists and the following
message is displayed : ' '

IERROR: Timer 0 Interrupt Test: Interrupt NOT Recieved

L

6.

Section 2 tests the microchannel tone generator timer. The steps of the test

Disable channel and parity check and speaker data on the tone
geperator timer.

Set the cbuntdown réte, read and write counter bits, mode 3
operating mode and the binary counter.

Write channel 2 count régister with data.
Enable tone generator timer. |

Poll bit 1 on system control port B. Mark whether signal is high or
low. '

Compare the high and low counts. They should be nonzero. If not,
an exror condition exists. -

In the event of an error, the following message is displayed :

'ERROR: T_iine Generator_Tijner'. Test : Output Inactive
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IPMEM

- Memory Board Hardware Group |

The following tests make up the Diagnostic Modulc for the memory board
hardware group:

+  IPMEM (IP Bus Timeout/Loopback .Buffer Test).
- EDAC (EDC Chip Tests)
«  DRAM (DRAM Tests)

As in the case of the Processor (CPU) board, each of the above files tests a
functional block of the memory board. It is recommended that while
testing, the memory board diagnostics be executed in the above order. With
each diagnostic, more of the hardware is being tested and a more advance
feature is utilized. TPMEM tests the IP bus interface between the processor
and memory boards. EDAC tests the EDC chips on the memory board.
DRAM tests the host access to the memory banks, but requires that the
hardware that is tested by IPMEM and EDAC be functional.

IPMEM tests the IP bus interface between the processor and memory
boards. This is done by testing access to the memory board’s IP bus
loopback buffers. Furthermore the IP bus timeout function is also tested.

The diagnostic contains two Sectmns The secuons of the dtagnostlc are
listed as follows:

«  Section 1: IP Bus Timeout Test

«  Section 2: IP Bus Loopback Buffer Test -

Section 1 tests for an IP bué timeout.. 'The steps of the test are :
1. Wnte an invalid memory location. |

2. Read the DSTO (Data Strobe Tlmeout) bit on the memory board’s
error status register.
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Error Detection
and Correction
(EDAC)

In the event that an error occurs, the following message is displayed :
'ERROR: Data Strobe Time Out did not occur on memory board

This error indicates that the DSTO bit did not go active as required when
the invalid memory location was written.

Section 2 tests the memory board’s IP bus data interface. For each buffer in
the interface, a series of double word patterns 0x00, 0x35, 0xAA and OXFF
are used as test data. The steps of the test are :

1. Initialize fesf data pattern to 0.

2. Write to buffer location.

3. Immediately read back the buffer and check against the test data.

4. Increment to next buffer location. Go to step 2.

5. If all buffer locations have been tested, increment the test data
pattern by 0x55555555. Go to step 2.
6. If all test patterns have been used, then test is finished.
IERROR: Address XX Expected XX Observed XX XOR XX
The Address value is the location of the buffer where the error occured.
The Expected value is the data that was written to the buffer. The Observed

value is the actual data that was read back from the buffer. The XOR value
is the exclusive OR between expected and observed data values.

EDAC tests the rnemory board Error Detection and Correction (EDC)

chips. The diagnostic contains five sections. The sections of the diagnostic
are _ > '

«  Section 1: Data Memory (RMW Off) Test

«  Section 2: Checkbit Generation Test
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*  Section 3: EDAC Data Latch Loopback Test
«  Section 4: Checkbit Memory Test
+  Section 5: EDAC Error Correction Test

Section 1 is a data memory test with RMW off. This test is intended to "\
determine the addressability of each bank. ‘This test is not exhaustive in the ’
sense that it only tests the first megabyte of each bank of memory.

Section 2 tests the checkbit generation, error detection and correction
features of the EDAC chips.

Section 3 tests the data path loopback of the EDAC data latches. This
verifes that the data in, data out and internal data paths are all functional.

For sections 1, 2 and 3, the following message is displayed in the event
of an error. - : :

IERROR: Address XX Expected XX Observed XX XOR XX

The Address value is the register to which the data was extracted. This can

be either a memory location , the upper or lower EDAC data latches or the /\
syndrome register. The Expected value is the correct data. The Observed :

data is what was read back for verification.. The XOR value is the exclusive

OR between the expected and observed data.

Section 4 tests the checkbit memory. The testing scheme is as follows:

1. ‘Write data to memory that will generate the correct checkbit
value,

2. The memory boards error status register is then checked for any
errors (Data strobe timeout, bus grant timeout, or single and
double bit errors). If an error is detected in the register, the
checkbits are then read back from the syndrome register. If no
error occurs, checkbit memory is operational.

In the ew}ent of an error, the following message is displayed :
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TERROR: Address XX Status XX Syndrome XX

The Address value is the memory Iocatidn where the failure occured. The
Status value is the data from the memory board error status register. The
Syndrome value is the data from the syndrome register.

Section 5 consists of four tests for the EDAC chips. These tests check the
syndrome generation, error detection and correction logic of the EDAC
chips. The tests are data single bit error, data double bit errot, checkbits
single bit error and detect no bit error. Each test is explained in the
following paragraphs. ' S

The Data Single Bit Error test introduces a single bit error into the data that
is written into memory. Then data is read back with ECC enabled to verify
that data has not been corrupted.

The Checkbits Single Bit Error test corrupts a bit in the checkbit data that is
generated and writes the corrapt data to the EDAC diagnostic latches for
testing. o ' '

The Detect No Bit Error ensures that the EDAC chips are functioning
properly in normal operating mode. Normal in the sense that no bit errors
are introduced into the data that is written to memory or the checkbit data
that is generated. The steps of the test are listed as follows:

In the event of an error, the following méssage is displayed :
IERROR: Address XX Expected XX Observed XX XOR XX

The Address value is the location in data memory where the error occured.
The Expected value is the correct data. The Observed value is the data that
was read back from memory. The XOR value is the exclusive OR between
the expected and observed data. This message indicates that the data read
back from memory .was incorrect.

If an error occurs while checking the error and interrupt status, the
following message is displayed :

IERROR: Address XX Expected XX Observed XX
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Module

'This message means that the value read from the syndrome register does
not match the value that was generated beforehand. The Expected value is
the generated one. The Observed value is the data read out of the syndrome
register. The XOR value is the exclusive OR between the expected and
observed data values.

The Dynamic RAM (DRAM) module tests the host access to the DRAM
banks. Itis a level 2 and 3 diagnostic. The diagnostic contains nine
sections. The sections of the diagnostic test are :

. Secti_on 1: DRAM Address Pattern Test

Section 2: DRAM Single Pattern Test

*  Section 3: DRAM Data Uniqueness Test | |

+  Section 4: DRAM Randorn Data Test

- Section 5: DRAM MATS+ Test

»  Section 6: DRAM Marching Sequence '_I‘est_'

«  Section7: DRAM Checkerboard Test

»  Section 8: DRAM Wa]king Ones Test

« Section 9: DRAM Walking Zeroes ’fes_t

Since DRAM isalsoa le§el 3 diagnostic it can aiso be executed from IP
bus memory. Below are the necessary monitor commands to execute the
diagnostic out of IP bus memory. 'The steps are :

1. MV

2. CACHE ON
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The previous commands will move the diagnostic to IP bus memory and
then the CPU cache is enabled. To execute the diagnostic, type the
comumand GO.

Section 1 of the diagnostic fills each memory location with the address of
that memory location that is being tested. The steps of the test are :

L

2.

3.

5.

Write memory location with least significant byte of the MEnory
address that is being tested.

Increment to next meinory byte address.

Repeat steps 1 and 2 until entire memory has been filled and then
go to step 4.

Read back memory location and compare against test data.
Increment to next memory byte address.

Repeat steps 4 and 5 until entire memory has been read back and
checked.

Section 2 of the diagnostic fills each memory location with a single pattern.
The pattern used is 0xAA. The steps of the test are :

L

2.

Write memory location with test pattern.
Increment to next memory byte address.

Repeat steps l and 2 until entnre memory has been filled and then
go to step 4. :

Read back memory location and compare against test data.
Increment to next memory byte address.

Repeat steps 4 and 5 until entire memory has been read back and

checked. -
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Section 3 of the diagnostic fills each memory location with the address of
the location plus a step increment. The increment used in the test is 0x03.
The steps of the test are : :

L

2,

Imitialized test data to step increment.
Write memory location with test pattern.
Increment test data by the 'si:ep value.
Increment to next memory byte address.

Repeat steps 2 thru 4 until memory has been filled and then go to
step 6.

Read back memory location and compare against test data.
Increment to next memory byte address.

Repeat steps 6 and 7 until entire memory has been read back and
checked.

Section 4 of the diagnostic is pseudo random data test. The random data is
generated and then written and read back from memory. - The steps of the
test are : :

1

2,

3.

4.

5

Generate .single random value.
Write va]ue to memory lIocation.

Read back memory location and check agamst generated data
value.

Increment to next memory byte address. Go to step 1.

Repeat stepe 1 thru 4 until entire memory has been tested.

Section 5 of the dlagnosuc executes a MATS+ algorithm on the memory
banks The steps of the test are :
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Write memory location with test pattern.
Increment to next memory byte address.

Repeat steps 1 and 2 until entire memory has been fi]led and then
go to step 4.

Write location 0 with the complement of the test pattern,

Read back memory starting at location 1.

Read back memory starting at location 0. (a) Read back memory
Iocation and compare against test data. ( b) Increment to next

memory byte address. (c) Repeat steps 6a and 6b until entire
memory has been read back and verified.

Section 6 of the daagnost:lc executes the Ready algorithm on the memory
banks. The steps of the test are :

1.

Start first test sequence. (a) Write double word location with 0. (b)
Increment to next double word location. (c) Repeat steps 1a and
1b until entire memory has been initialized to 0. {d) Read back
memory location and checked for 0. () Write memory location
with 0xFFFFFFFEF. () Read back memory location and check for
data of 0xFFFFFFFE. (g) Write memory location with 0. (h)
Read back memory location and check for data value of 0. (i)
Write memory location with OxXFFFFFEFF. (j) Increment to pext
memory location. (k) Repeat steps 1d thru 1j until entire memory
has been tested and then go to step 2.

Start second test sequence (a) Read back memory location and
check for data value of OxFFFFFFFF.. (b) Write memory location
with value of 0. (¢) Read back memory location and check for
value of 0. (d) Write memory location with O0xFFFFFFFF. (e)
Increment to next memory double word location. (f) Repeat steps
2a thru 2e until entire memory has been tested and then go to step
3

Start third test sequence. The start address for this sequence
begins at the top of memory.
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4. Start fourth test sequence. The start address for this sequence

begins at the top of memory.

Section 7 of the diagnostic fills the memory banks with alternating pattems
of OXAA and 0x55. The steps of the test are :

1. 1 erte memory location with test data. (a) if an even address,

use the data pattern OxAA (b) If an odd address, use the data
pattern 0x55.

Increment to the next memory byte address.

Repeat steps 1 and 2 until entlre memory has been initialized and
then go to step 4. _

Read back memory location and check against test data.

hlcrement to next memory byte address.

Repeat steps 4 and 5 untll entire memory has been read back and
verxﬁed .

Section 8 of the d;agnost:lc executes a walking ones test on the memory
banks. The steps of the test are hsted as follows

1.

2

Write memory location with data value of 0.
Increment to next memory byte address.

Repeat steps 1 and 2 until entire memory has been lmtlallzed to0
and then go to step 4. '

Write each byte address blt to 1.

After each byte address bit has been written to 1, read back
memory location and compare agamst test data for verification.

Repeat steps 4 and 5 until all the brts have been checked and then
go to step 7.
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7.

8.

Increment to next memory byte address.

Repeat steps 4 thru 7 until all memory locations have been tested.

At the end of the test, the entire memory array is filled with ones.

~ Section 9 of the diagnostic executes a walking zeroes test on the memory
banks. The steps of the test are :

1.

2.

3.

7.

8.

Write memory location with 0xFF.
Increment fo next memory byte address.

Repeat steps 1 and 2 until entire memory bas been initialized to
OxFE.

Write each address bit to 0.

Afier each address bit has been written to 0, read back memory
Jocation and compare against test data for verification.

Repeat steps 4 and 5 until all the address bits have been checked
and then go to step 7

Increment to next memory byte address.

Repeat steps 4 thru 7 until all memory Jocations have been tested.

At the end of the test, the entire memory array will be filled with zeroes.

Tn the event of an error, the following message will be displayed to the user.

IERROR: Address XX Expected XX Observed XX XOR XX

The Address value is the location in memory where the error occured. The
Expected value is the correct data. The Observed value is the data that was
read back from the memory location being checked. The XOR value is the
exclusive OR between the expected and observed data values.
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* TPSCSI Test

< NOTE: All sections are byte write and read tests except for section
6 which is a double word write and read test.

SCSI Board Hardware Group

The following tests make up the diagnostic module for the SCSI hardware
group :

» IPSCSI(SCSIIP Bus Tests)
«  SIOP (SCSI Processor Tests)
. SCSISCR (SCSI Single and Dual Channel Tests)

It is recommended that the tests for the SCSI board be executed in the
above order because each diagnostic tests a more advance feature. IPSCSI
tests the IP bus interface between the Processor and SCSI boards. The next
test SIOP checks out the basic functionality of the SIOP chip. Finally
SCSISCR tests out the SCSI board’s interrupt generation, channel to
channel communication and channel to devlce functionality via SCSI script /ﬂ '
operations. : :

~ IPSCSI tests the IP bus interface between the Processor and the SCSI

boards. Host access to the data paths of both channels A and B, the 1D and
LED registers are tested.

IPSCSI contains three sections. The sections of the diagnostic are listed as

- follows :

« Section 1: IP Bus Loopback Buffer Tests
. Section2: SCSIID Test |

«  Section 3: SCSILED Test N -~

380 Functional besc:ipﬁon of DIAGMON Tests



Section 1 of the diagnostic tests host access to the primary and secondary IP
bus buffers for both the A and B SIOP controller channels. Various pattern
algorithms are used. They are : '

1. Single Pattern

2. Unique Pattern

3. Alternating Patterns

4. Block Patterns

5. Walking Zeroes 7

6. Walking Ones

In the Single Pattern test, each buffer is tested with the double word patterns
of 0x00, 0x55, 0xAA and OxFF. Each buffer is accessed individually and
then read back for verification. The steps of the test are :

1. Inmitialize data pattern.

2. Write data pattern to buffer.

3. Read back the buffer and comparé against expected data.

- 4. Set next data pattern.

5. Tncrement to next buffer location. Then go to step 2.

6. Repeat steps 2 thru 5 until all buffer locations have been tested.
The Unique Pattern test fills each buffer with a unique pattern. The initial
pattern used is 0x11111111 and is incremented by the same value for each
buffer that is tested. All buffers are written and then read back individually
for verification. The steps of the test are listed as follows :

1. Initialize data pattern to 0x11111111.

2. Write to data buffer.
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3. Increment data pattern by 0x11111111.
4. Increment to next data buffer. Go to step 2.
5. Repeat steps 2 thru 4 until all buffers have been filled.

6. Read data back from data buffer and éompare against expected
data,

7. Increment to next buﬁ'er address. Gd to step 6.

8. Repeat steps 6 and 7 until all buffers have beenread back.

9. Increment test data by 0x11111111. Goto step 2.

The Alternating Pattems test fills each buffer with a pattern and then the
next buffer with the complement of the first pattern until the entire set of
buffers is filled with alternating patterns. The patterns used are double
words of 0x00, 0x55, OxAA and OxFF. Finally the buffers are read back
and checked for any data mismatches. The steps of the test are :

1. Initialize test data pattern.

2. Write to data buffer. If the buffer address is even, write buffer
with the unaltered data. If the buffer address is odd, write buffer
with the complement of the test data.

3. Increment to next buffer location. Go to step 2.

4. Repeat steps 2 and 3 until all buffer locations have been written.

5. Read back data buffer and compare' against. expected data.

. 6. Increment to next buffer lb_cation. Goto Step 5.
7. Repeat steps 5 and 6 until all the buffers have been read back.
8. Set next data pattern. Go to step 2. .

9. Repeat step 8 until all patterns have been exhausted.
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The Block Patterns test fills the entire set of buffer with a single pattern and
reads back all the buffers to check for any data mismatches. The patierns
used are double words of 0x00, 0x55, 0xAA and OXFF. The steps of the
test are :

1‘

20

3.

4,

50

6.

7.

8.

9-

Initialize test data.

Write to buffer location.

Incremeht to next buffer location. _Go tostep2.

Repeat steps 2 and 3 until all the. buffers have been written.

Read buffer location and compare against expected data.
Increment to next buffer location. Go to step 5.

Repeat steps 5 and 6 until all buffer locations have been read back.
Set next data pattern. Go tostep 2. . |

Repeat step 8 until all data patterns are exhausted.

The Walking Zeroes test walks .a zero through each individual buffer. Each
time one of the walking patterns is written to the buffer under test, it is read
back for verification. The steps of the test are :

L

2,

Write buffer location to OxXFFFFFFFF.
Write 0 to one bit of the buffer location.
Read back buffer location and compare against expected data.

Repeat steps 2 and 3 until all data bits in the buffer have been
written to 0. o '

Increment to next buffer location; Gotostepl.

Repeat step 5 until all buffer locations have been tested.
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The Walking Ones test walks a one through each individual buffer. Bach
time one of the walking patterns is written to the buffer under test, it is read
- back for verification. - o _ ' :
1. Write buffer location to OXFFFFFFEE,
2. Write 1 to one bit of the buffer location.
3. Read back buffer location and compare against expected data.

4. Repeat steps 2 and 3 until all data bits in the buffer have been
written to 1.

5. Increment to next buffer location. Go to step 1.
" 6. Repeat step 5 until all buffer Iocations have been tested.
In the event of an error, the following message is displayed :
TERROR: Address 0xXX Expected 0xXX Observed 0xXX XOR 0xXX
In the above message, Address indicates the location of the failing data
buffer. The Expected value indicates the data that was suppose to have
been written to the buffer. The Observed value indicates the actual data that

was read back from the buffer being tested. The XOR value is the
exclusive OR value between the expected and actual data.

Section 2 probes the expansion slots for the proper SCSI controller ID. If
the SLOT argument has been used, the slot that has been specified is
probed. The steps involved in the test are :

1. Read IDC board ID register.

2. If ID is proper, then probe is successful and display a message.

Hf the probe is successful, the fo_HoWing message will be displayed to the
user : : S '

SCSI Controlier found m slot xx

3-34
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D

SIOP Tests

Section 3 tests the LED wiring status by asserting and then deasserting the
LED bit on the LED register. The status is checked on the SCSI controller
board status register. The steps of the test are :

1. Read SCSI board status register to ensure that LED status .is not
active. - ~

2. Enable LED bit on the LED register. -

3. Read SCSI board status register to ensure that LED status is

In the event of an error, the following inessage is displayed.

'ERROR: Address 0xXX Expected 0xXX Observed 0xXX XOR

The Address value indicates the location of the register where the failure
occured, The Expected value is the data that was suppose to be contained
in the register when it was read back. The Observed value is the data that
was read back from the register. The XOR value is the exclusive or

~ between the expected and observed data values.

SCSI Input/Output Processor (SIOP) tests the host access to the SCSI
controller chip. In addition it also tests access to the DMA and SCSIFIFOs
and all the possible interrupts that do not require the SIOP channel to be
connected to any external devices (disk, tape drive, SIOP etc). The putpose -
of these tests are to ensure that the SIOP can function in SCSI script mode.
The first group of tests checks out host access to the SIOP’s register set. A
series of pattern tests are performed on the SIOP registers. Host access
ensures that the registers of the SIOP can be configured properly.

Both the SCSI and DMA FIFOs are tested with a variety of pattern tests.
These tests ensure that data can be moved in and out of the FIFOs without
any difficulty. _ : =

Finally the interrupts that can be generated without the SIOP being
connected to an external device are tested. Basically an interrupt is initiated
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by manipulating the SIOP registers and then a status register is polied to see
if the interrupt has occured.

SIOP contains four sections. Thé seqtions of the diagnostic are :
Section 1: SIOP Register Test |

Section 2: SIOP SCSI FIFO Test

Section.3: SIOP DMA FIFO Test

Section 4: SIOP Interrupt Test

The syntax of the dlagnostlc operatlon is as follows:

Syntax; GO [HELP] [CH channel] [PASS number] [SEC number]
{SLOT number]]

The CH argument selects the channel to be tested. This is done by typing
either the character A or B.

The SLOT argument selects the controller to be tested. This is specified by
the value number. The valid slot values are 3 thru 5.

Section 1 of the dxagnostm tests host access to the STOP register set. This is

" to ensure that the chip can be configured properly for SCSI Script operation.

This section contains five tests. They are listed as follows:
1. SIOP Reset |
2. SIGI’; Register Pattern

3. SIOP Register Address

4, SIOP ID Register

5. Dual SIOP Uniqueness

The SIOP Reset test ensures that the chip is bemg reset properly. A
software reset is initiated on each channel and then the registers are read
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back to ensure that they are set to their correct default values. The steps of
the test are :

10

2,

Assert the RST on the SIOP’s DCNTL register.

Deassert the DCNTL register’s RST bit.

Read SIOP regiéter aﬁd compare against known default value.
Increment to next register. Go to etep 3.

Repeat steps 3and 4 untll a]l reglsters have been read back and
checked.

* The SIOP Register Pattern test writes a single pattern to the SIOP registers

and then reads them back for verification. The data patterns used are bytes
of 0x00, 0x55, 0xAA and OxFF. The steps of the test are :

1

2.

5.

6.

7'

Initialize data pattern to 0x00.

Write data to reglster.

Read back reglster and compare agamst known data.
Increment data pattern by 0x55. Go to step 2.

Repeat step 4 until a]l data patterns have been exbausted.
Increment to next reglster locatmn Go to step 1.

Repeat step 6 until afl registers have been tested.

The SIOP Register Address test writes a unique pattern to each SIOP
register and then reads them back for data verification. The data patterns
used are the address offsets f the registers that is being tested. The steps of
the fest are :

1. Write the value of the test reglster address to the reglster being

tested.
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2. Increment to the next register. Go to step 1.

3. Repeat step 2 umtil all i‘_egisters have been filled with data.

4. Read data back from register and éompare against known data.

5. Increment to next register locati'on Goto step 4. ' ‘/—\

6. Repeat step 5 until all reglsters have been read back and checked.
The SIOP ID Reglster tests both the SCSI chip id (SCID) and destination
(SDID) registers. Each time the pattern changes, data is read back and
checked for correctness. These two registers are essential to script
operation. The chip id register is the SIOP’s own id that is asserted on the
IDC bus. The destination register is the SIOP’s target. The steps of the test
are :

1. Initialize data pattern to 0x01.

2. Write data to register.

3. Read back data and compare with known data.

4. Shift dataleft 1bit. Gotostep2.

5. Repeat step 4 until all bits have been tested.
The Dual SIOP Uniquén_ess test writes.. data to. the registers of both the SIOP
channels and then read back for verification. The purpose of this test is to
ensure that one channel can be accesscd with corrupting the data on the
other one. The steps in the test are : :

1. Initialize data pattern to 0x00.

2. Whrite data to register on channel A SIOP.

3. Write complement of data to registei' on channel B SIOP.

)

4. Read back data from regnster on channel A SIOP and compare
against known data.
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8.

9.

Read back data from register on channel B SIOP and compare
against known data.

Increment to next register location. Go to step 2.
Repeat step 6 until all register locations have been tested.
Increment test data pattern by 0x55. Go to step 2.

Repeat step 8 until all data patterns have been used.

In the event of an error, the following message is displayed :

IERROR: Address 0xXX Expected 0xXX Observed 0xXX XOR 0xXX

The Address value is the location of the failing register. The Expected
value is the data that is suppose to have been read back from the register.
The Observed value is the actnal data that was read back from the register.
The XOR value is the exclusive OR of the expected and observed data
values.

Sections 2 and 3 test the SIOP SCSI and DMA FIFOs respectively. The
following paragraphs describe how they are tested.

The SCSIFIFO is an 8 transfer deep and byte wide. Known data is written
to the FIFO and then read back for verification. The steps in testing the
SCSI FIFO are as follows:

1

Set up parity and load method. These two elements are controlled
by the EPG (Enable Parity Generation) bit on the SCNTLO
register and the AESP (Assert Even SCSI Parity) bit on the
SCNTL1 register. The panty types and load methods are
described as follows:

Wirite the SCSI FIFO access bit to 1 on the CTEST4 register. This
enables the F[FO to accept data.

Load the SCSI FIFO with the data by writing to the SODL
register.
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The data is then read back for verification through the CTEST3 register.
The parity is read back through the CTEST2 register.

Disable FIFO access by writing the SCSI FIFO enable bit on the CTEST4
register to 0. The DMA FIFO is a 36X8 bit FIFO that is divided into 4
sections, each being 9-bits wide and 8 transfers deep. Each of these
sections are known as “byte lanes”. Each can be tested by writing known
data mto the FIFO and read back out of the FIFO,

Write the appropriate value the chip test régister 4 (CTEST4). This enables
the appropriate byte lane. The values for enablmg and disabling the byte
lanes are as follows:

1. Write the parity bit of chip test register 7 (CTEST?7) and the 8 bit
data value to the CTESTS register to wrlte the desired data
pattern to the FIFO, -

2. Read back the data out of the FIFO from the CTEST6 register.

3. Read back the parity bit in CTEST2 register for parity check.

4. Disable FIFO access by writing 0x00 to the CTEST4 register.

Remote Maintenance Processor Board Group

The following tests make up the diagnostic module for the RMP |
hardware group: '

« IPRMP (RMP IP Bus Tests) "

IPRMP tests the IP bus interface between the processor and RMP boards.
Access to the IP bus accessible registers on the RMP from the processor
board is tested. In addition the IP bus- loopback buffers on the RMP are
tested. .
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Remote
Maintenance
Processor
Diagnostic
Module

IPRMP tests IP bus interface between the RMP and Processor boards. Host
access to the RMP’s CSR registers and IP bus data interface are tested.

The diagnostic contains two sections. The sections of the diagnostic are
listed as follows:

Section 1: IP Bus RMP CSR Test .
Section 2: IP Bus RMP Loopback Buffer Test.
The syntax of the diagnostic operation is shown as follows:
Syntax: GO [HELP] [[PASS number] [SEC number]]
Section 1 tests the access fo the common RMP CSR over the IP bus
interface. For each register, a byte pattern is written and then read back for
verification. The series of patterns used are 0x00, 0x53, OxAA and OxFF.
The steps of the test are listed as follows: -
1. Initialize data pattern to 0x00
2. Write data to register
3. Read back data from register and compare against known data

4. In@rement tes_t data pattern by 0x55. Go to step 2

5. Repeat steps 2 thru 4 until all data patterns have been used. Then
go to step 6

6. Increment to next register location. Go to step 1
7. Repeatsteps 2 thru 6 until all registers have been  tested.
Section 2 tests the RMP IP bus loopback buffers. For each buffer, the series

of double word patterns 0x00, 0x55, 0XAA and OxFF written and then read
back for verification. The steps of the test are listed as follows:
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1. Initialize data pattern to 0
2. Write data to loopback buffer
3. Read back loopback buffer and cbmpare against known data
| 4. Complement test data ' _ ‘ g
5. Write data to loof:back buffer n
6. Read back loop‘back buffer and comi)are_against known data
7. Tncrement test data pattern by 0s55555555. Go to step 2
8. Repeat steps 2 thru 7 until all patterns have been used.

In the case of an error occuring for any of the sections, the following.
message is displayed to the user.

'ERROR: Address XX Expected XX Observed XX XOR XX

The Address value is the register location where the error occured The
Expected value is the data that was written to the buffer. The Observed \ f\
value is the actual data that was read back from the buffer. The XOR value

is the exclusive OR between expected and observed data values.
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Chapter 4

Functional Description of Field
Maintenance Tests

This chapter describes the functional aspects and operation of the various
diagnostic tests that are available utilizing the Field Maintenance Test
diskette. As introduced in chapter 1, this diskette is a a menu driven option
program which allows the user to interact with the diagnostic testing
process through menus and dialog boxes displayed on the monitor. These
menus present various testing parameters and optional choices to the user.
A description and illustration of the various menu options that may be
selected are shown below. '

Running the Field Maintenance Test diskette

This program requires a server console; you cannot run it from a remote
location. To start the diagnostic tests using the Field Maintenance Test
diskette, follow this procedure: '

1. Insert the IBM PS/2 Server Field Maintenance System diskette in-
drive A: and reboot the server. '

After POST is completed, a banner screen is displayed on the console as
shown in Figure 4-1. This diagnostic menu initially provides the user with
the capability to exercise the following diagnostic test options:

1. Run Advanced Diagnestics

2. Run Memory/CPU Diagnestics -

3. Enter the Diagnostic Monitor program

4, Display ECC error log - |
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5. Display NMI error log

6. Exit the Field Maintenance Tests to run other DOS diagnostics

biagnostics Menu Uersion 2.80

LY Copyright IBM Corp, 1992-1993. All rights reserved.
(C> Copyright Parallan Conputer Inc. 1583-1833. All rights reserved.

L. Advanced Diagnostics
2. Merory/CPl Diagnostics
3. Enter Diagnostics Monitor
4. Display ECC Loy
5. Dispiay NMI Log
6. Exit - run DOS diagnostic prograns

Fi=Hielp = F3=Exit FS:Preuiﬁus Fe=Next

Figore 4-1
Main menu example,

Advanced Diagnostics

A typical nser interactive scenario is described in the following section
assuming that the Advanced Diagnostics item has been selected from the
Main Menu.

A messége is displayed on the console indicating that the tests are loaded
into memory. You are prompted with a question - “H you desire to load
more diagnostic tests, remove the diskette from the default drive and then
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Systen Unit — Tupe # FEO1

Keyboard .

Susten Board Parallel Port
£ Dishette Drives

System Board fAisuync Port

Uideo Graphics Array

Ruestion Page £ of 4

This lizt shous the installed devices
detected by the diagnostic tests.

If a device is installed but not
1isted, ong or more of the follouing
conditions. night exist:

k Press ¥ or N F8=Fud

Figure 4-2
Device list example

insert the next diskette”. If you select (Y), the system will allow you to
load other diagnostics such as those that are provided with other option
diskettes for Micro Channel adapters.

When (N) is selected, the Device List menu is displayed, as shown in the
following Figure 4-2, This list shows the installed devices detected by the

diagnostic tests.

Figuré 4-3 shows the Device Test Menu which allows you to test the
devices listed . You may test all the devices listed or run tests on individual
devices. Use the up and down arrow keys to highlight the selections.
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Device Test Menu
Select one.

Test A1l Devices

Systen Unit -~ Type ¥ FBBLI -

Keyboard

Systems Board Parallel Port
1 Diskette Drives

System Board Asunc Port !
Video Graphics Array ‘ ‘/w

Enter Fl=Help F3=Exit

Figure 4-3
Device Test Menu Example

After a selection is made, a “Test Selection Menu’™is displayed (Figure 4-4).

)
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- ' \

Test Selection Menu

Select one.

it Run the tests one Line

2 Sun the tests continvously
3 Log or display the errors
4 bisplau the device list

Enter FizHelp F3=Exit

N2 _/

Figure 4-4
Test Selection Example

Figure 4-4 shows the Test Selection Menu which allows the user to invoke
the following test actions: S

1. Run the tests one time.
2. Run the tests continucusly
3. Log or display the errors

4, Display the device list
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If you select item number 3 from the Test Selection Menu, the program will
forward you to the error log menu (See Figure 4-5) to allow a selection of
any of those options. _ . :

/

Erbnf_Lng Henu

Select one.

1 Send error log to the default disk

Z Send error log to the printer
3 Stop the error log ’
4 VUieu the error log

Enter Fi=Help F3=Exit ' .
e - .

Figure 4-5 _
Error log menu example

If you select item number 4 frori; the Test Selection Menu (Figure 4-4), the
program will forward you back to the device list menu (See Figure 4-2).

Memory/CPU' Diagn_o_stics_ Tests

‘When the user selects Memory/CPU Diagnostics (item 2) from the Main
Menu (Figure 4-1), the screen shown in Figure 4-6 is displayed. Note that
both items (1 and 2) displayed are for a single processor system, whereas, a
multiprocessor system will additionally display choices for “Memory test
on remote processor” and “Multiprocessor diagnostic™.
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Setting IP
Diagnostic
Parameters

Memory/CPU Diagnostics Menu

1. Set Memory/CPU diag options
2. Hemory test on local processor

FizHelp Fa=Exit FS5=Previous F&=Next :
Figure 4-6 ‘

Memory/CPU diagnostics menu example

When Set Memory/CPU diag options (item 1) is selected, the screen shown
in Figure 4-7 is displayed that allows the user to set IP diagnostic
parameters. . - '

T Memory test on local processor (item 2is selected, it will test the
complete raemory of the system. Note that this test will only identify the
bank locations. : . . :

Figure 4-7 below displays the various IP Diagnostic Parameters that can be
set by the user as a prerequisite to the type of error log reporting desired. To
change the default settings, toggle from (Y) “YES” to N) “NO"(and vice
versa) using the F5 and F6 keys. '

T you select “0" for the "Number of test iterations”, the test will run
continuously.
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Set IF Dlagnostic Paransters

Give detailed error MESSAGES 4i..cicvasavanns Y]

Log error messages ko ERROR.DAT ............ Nl
Stop ueEnory tEst ON BEPOY ..evieririinnieans TNl
Hunber of test iterations .....ocicienenanns E1l

FizHelp F3=Exit F5=Previous Fo=Hext Fiﬂ:Sape
o /

Figure 4-7 ' ' '

Set IP Diagnostic Parameters Example

Diagnostic Monitor Selection
\ - :
When the user selects the Enter Diagnostics Monitor option (item 3) shown ‘/ﬁ
in the Main Menu (Figure 4-1), the server is automatically placed in
DIAGMON mode. . _ '

Error log reporting

The ECC memory error log is generated by selecting Display ECC Log
(Item 4) on the Main Memu shown in Figure 4-1. The ECC Memory Error
Log d18p1ayed is shown in Flgure 4»8 below.

The NMI Log is generated by selecting Display NMI Log (item 5) from the
Main Menu shown in Flgure 4-1. The NMI Log displayed is shown in
Figure 4-9.

4-8  Functional Description of Field Maintenance Tests



ECC Error Log Pgi of 2

& | ECC syndrone Location Info ’ Time Staup

1 data bit 21 BxBaz2 double bit | Tus Har 23 28:88:45 1983
F4 data bit 2t BEx8a228 hard error | Tue Mar 23 26:98:41 1953
3 data bit 21 BxBaZZ@ hard error | Tue Mar 23 ZB:88:41 1993
4 data bit 21 BxBaz2Za hard error | Tue Har 23 20:88:44 1393
5 data bit 21 axBaZZB hard error | Tue Mar 23 20:88:41 1993
[ data bit 21 Ox8aZ20 hard error | Tue May 23 28:88:41 1993
7 double bit BxBa4dea double bit | Fri Mar 19 21:28:26 1893
8 double hit Bx8ad98 hard error | Fri Mar 19 21:28:22 1993
9 double bit Bx3a488 hard error | Fri Mar 19 24:28:22 1593
18 | double bit Bx8ad80 hard error { Fri Mar 19 21:28:22 1853
11 | double bit B8x8a480 hard error | Fri Mar 19 21:28:22 1883
12 | double bit 8x83ad68 hard error | Fri Mar 19 21:28:22 1993
13 | data bit 21 Bxeddeed double bit | Tue Mar 16 11:22:14 1853
14 | data bit 21 BxB8aZ6B double bit.| Mon Mar 15 23:13:53 1993
15 | data bit 21 BxB double bit | Mon Mar 15 18:85:49 13883

F3=Exit F8=Fud
N _/
Figure 4-8

ECC Memory Error Log Example

/’

NMI P@8RA18APBARAAL occured at Tue Mar 23 20:08:45 1993 IP siot = 2

ECC memory error

IP bus grant timeout

IP data strobe timeout

parity error on IP bus

parity error detected by CPU

DMA SCB timeout (1fh, bit D
MCA uatchdog timer (9Zh, bit D
MCA bus timeout (98h, bit o
HCA channel check <6ih, bit 6)
NCA parity check <6th, bit
internitient NMI (stuck bit)
undeternined NMI source

addeess parity §MI detected bu CPU
data parity NMI detected by CPU
not reported to RMP

Iy

VVVVYVYVYVYVVYY

VW WV

Press any key to continue ...

\

Figure 4-9
NMI Log Example
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Appendix A

Diagnostic Monitor Test Batch Files

Diagnostic tests on the PS/2 Server Diagnostic Monitor Tests diskette is
divided into categories of single or multiple tests. Single tests are
executable files which are indicated on the diskette with a .ABS suffix.
Multiple tests (group tests) can be run by execiiting batch files (BAT
suffix). There are seven different batch files on the diskette. These are:

v
v
v
v
v

v

v

system.bat
cpu.bat
ip.bat

mca.bat (only used for testing the 3Com Etherlmk MC-32 Micro
Channel adapter)

memory.bat
rmp.bat

scsi.bat

Table A-1 lists the contents of these batch files. Note that these batch files
can only be loaded from the floppy dlskette




Table A-1

DIAGMON diagnostic test batch file content

14

1d
go
14
go
id
go
1d
go
14
ao
id
go
id
go
1d
go
1d
go
1d
go
id
go
14
go
14
go
14

14
go
14
go
14
go

go-

dev £d

printer
serail
wrbuff
Ccmos
cachet
céchem
pic
dma
rte
timez
ipmern

edac

“dram

cpumen

fdc

dev £d

serial

printer

cachem

SYSTEM.BAT

CPU.BAT
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Table A-1 (Continued)
DIAGMON diagnostic test batch file content

CPU.BAT (Continued)
1d cachet '
go
/’W\ 1& cachem

; go
14 dma
go
1d cmos
go
1d rte
go
1d timer

go

IP.BAT
dev £d
14 wrbuff
go
1d ipmem
go

/_j\. MCA.BAT

1d fd mcplus
go

MEMORY .BAT

dev fd

1d edac

go

id dram

go

my

cache con

go




Table A-1 (Continued)
DIAGMON diagnostic test batch ﬁle content

RMP . BAT
1d £d iprmp
go

SCSI.BAT
14 £& ipscsi
go sec 2
1d £4 siop
go sec 1

A4 Diagnostic Monitor Test Batch Files
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