







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FOR HP LICENSED USE ONLY

1 = Pulsed Mode
Enter the number corresponding to the desired handshake mode.

(o/1) [o]

STROBE - Bit 6 of IO_GPIO_CONFIG Register
Handshake Modes: O = other mode already set
1 = Strobed Mode
Enter the number corresponding to the desired handshake mode.

(o/1) [o0] :

At a prompt, enter one of the following:

1) A hexadecimal integer (8-bit maximum -- i.e. 0..FF)

2) A lone colon (:) to convey to the diagnostic that a byte of data
from the attached device is expected

3) A lone semicolon (;) to abort the current information entry session
and to start over

CAUTION: Care must be taken not to enter a hexadecimal integer that
matches a language localized control message. For example, if a lone
’e’ is entered, it is an indication to the diagnostic to exit. In this
case, "Oe" should be entered.
>
The device RETURNED the following data (low byte only if 8-bit width) -
HIGH BYTE (in hex format):
LOW BYTE (in hex format):

. Information entry to be restarted.

Information being sent to GPIO output register ..

End of Section 11 ~-- Data Transaction on GPIO

Possible Error /Warning Messages:

xx*x WARNING -- It is strongly recommended that you print off "More Help" on

ok Section 11, or reference the user’s manual before using this

*kk section. (GDADWARN 6070)
*#xx WARNING -- Information entered is not a properly formatted

*xx HEXADECIMAL integer. (GDADWARN 6075)
Xk

*kk Try it again. For example: "2E<CR>".

*** WARNING -- Information entered exceeds the 8-bit limit. (GDADWARN 6076)
kK

£k Try it again. For example: "FF<CR>".
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GPIO DAR Operations Used:

gpio_write_reg
gpio_read_reg
gpio_reset_card
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Error and Warning Messages

The following is a list of the most significant error and warning messages displayed by the
system, arranged in numerical order.

Error Messages

The following is a list of the most significant error messages displayed by the system, arranged
in numerical order.

5010 *** ERROR -- PB INTERFACE CHIP (PBIC) LOOPBACK FAILED. (GDADERR
5010)
%%
k% Data written to PBIC (in hex): !
ok Data read from PBIC (in hex): !

3011 *** ERROR -- READY STATUS TEST FAILED. (GDADERR
5011)
k% The IO_STATUS register indicates that the Device Adapter
*%% is NOT READY.

5012 *x* ERROR -- INCORRECT IODC SOFT PHYSICAL ADDRESS. (GDADERR
5012)
*kx The IODC contains an SPA entry of #.
ok This is NOT the expected value.

5013 *#x* ERROR -- INCORRECT IODC MODULE TYPE (GDADERR
5013)
*kk The IODC contains a Module Type entry of #.
k% This is NOT the expected value.

5014 #*xx ERROR -- EXTERNAL REGISTER TEST FAILED. (GDADERR
5014)

*%%x

*xx

Data written to IO_GPIO_CONTROL (in hex): #
Data read back from IO_GPIO_STATUS (in hex): #
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5015 *** ERROR ~- INTERNAL REGISTER TEST FAILED. (GDADERR
5018)
%% Failure encountered while writing to / reading from
%% the Shazam IO_EIM register.
5016 ***% ERROR -- INTERNAL REGISTER TEST FAILED. (GDADERR
5016)
*k¥ Failure encountered while writing to / reading from
*xk the Shazam IO_DMA_LIKNK register.
5017 *x* ERROR -- INTERNAL REGISTER TEST FAILED. (GDADERR
5017)
%% Failure encountered while writing to / reading from
*%¥ the Shazam I0O_DMA_COUNT register.
5018 *x* ERROR -- FRONTPLANE TRANSFER TEST FAILED. (GDADERR
5018)
k¥ Timeout occurred while performing a direct loopback to
k% the Device Adapter’s frontplane.
*kk Current configuration: #
5019 *x*x ERROR -- FRONTPLANE TRANSFER TEST FAILED. (GDADERR
5019)
k% Data corrupted during direct loopback to the Device
Adapter’s
k% frontplane.
*k%k
%% Data written out (in hex): #
Li e Data read back in (in hex): #
%% Current configuration: #
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5030 **+ ERROR -- FAILURE DURING DMA TEST. (GDADERR
5030)
5% The Device Adapter did not indicate READY status before
X% the DMA transfer began.
*xx Current configuration: #
*x% Current test number: #

5031 *#** ERROR -- FAILURE DURING DMA TEST. (GDADERR
5031)
Lk Incorrect residue value in the IO_DMA_COUNT register.

5032 *x* ERROR -~ FAILURE DURING DMA TEST. (GDADERR
5032)
*x% A soft error was indicated by the IDO_STATUS register after
DMA.
*%# Current configuration: #
x4 Current test number: #

5033 *** ERROR -- FAILURE DURING DMA TEST. (GDADERR
5033)
%4 A fatal error was indicated by the IO_STATUS register after
DMA.
%k Current configuration: #
% Current test number: #

5034 *#+* ERROR -- FAILURE DURING DMA TEST. (GDADERR
5034)

*kx%

*kk

*%%

The IO_STATUS register indicates NOT READY after DMA.
Current configuration: #
Current test number: #

GPIO Device Adapter Diagnostic 6-37



FOR HP LICENSED USE

ONLY

5035 *x* ERROR -- FAILURE DURING DMA TEST. (GDADERR
5035)
bl The EOC bit in the IO_STATUS register is off after DMA.
*x Current configuration: #
sk Current test number: #
5036 #xx ERROR -- FAILURE DURING SMALL DMA OUT TEST. (GDADERR
5036)
*kk The data dma transferred out was corrupted.
*xx Current configuration: #
*kx Current test number: #
*xk Data intended to be sent out (in hex): #
*xk Data actually read in to verify (in hex): #
5037 *x* ERROR —~- FAILURE DURING LARGE DMA OUT TEST. (GDADERR
5037)
* k% The data dma transferred out was corrupted.
*x% Current configuration: #
xx Current test number: #
Ll Data intended to be sent out (in hex): #
*xk Data actually read in to verify (in hex): #
5038 **xx ERROR -- FAILURE DURING SMALL DMA IN TEST. (GDADERR
5038)
*hk The data dma transferred in was corrupted.
*k Current configuration: #
**% Current test number: #
X% Data directly sent out (in hex): #
*ax Data dma’d in (in hex): #
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5039 *#x* ERROR -- FAILURE DURING LARGE DMA IN TEST. (GDADERR
5039)
ok The data dma transferred in was corrupted.
k% Current configuration: #
*xx Current test number: #
% Data directly sent out (in hex): #
%k Data dma’d in (in hex): #
5040 #xx ERROR -- FAILURE DURING SETTLING TIME TEST. (GDADERR
5040)
*x% The Device Adapter was NOT READY before DMA transfer.
5041 *#** ERROR -- FAILURE DURING SETTLING TIME TEST. (GDADERR
5041)
*x* The EOC bit in the IO_STATUS register is off after DMA.
5043 *x% ERROR -- FAILURE DURING DINCLK TEST. (GDADERR
5043)
*kk Normal data transfer could not be validated before varying
*x% the DINCLK source to #.
5044 #*% ERROR -- FAILURE DURING DINCLK TEST. (GDADERR
5044)
% Data was not correctly latched with the DINCLK source
*%3 set to #.
5045 **x* ERROR FAILURE DURIEG EXTERNAL INTERRUPTS TEST. (GDADERR
5045)

xk¥

xk

After asserting the interrupt line, the IO_STATUS register

did not indicate the correct extermal interrupt status.
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5046 *x% ERROR FAILURE DURING NRESET TEST. (GDADERR
5046)
*kk The IO_STATUS register did not contain the correct contents
*kx during a reset test.

5071 **x ERROR -- PB INTERFACE CHIP FAILURE. (GDADERR
5071)
k%%
k% PB Interface Chip reported to have ! bytes in FIFO,
* k% however only 24 bytes are available.

5072 *** ERROR -- PB INTERFACE CHIP FAILURE. (GDADERR
5072)
k¥
k% DIAGNOSTIC_STATUS register’s FIFO FULL bit (Bit 20) is set
kX (implying FIFO CNT should = 24); however, the FIFO CNT
field
% (Bits 23..27) = ! (decimal).

5073 *xx ERROR -- PB INTERFACE CHIP FAILURE. (GDADERR
5073)
k%
*¥% DIAGNOSTIC_STATUS register’s FIFO EMPTY bit (Bit 21) is set
* %% (implying FIFO CNT should = 0); however, the FIFO CNT field
*Ex (Bits 23..27) = ! (decimal).

5074 *xx ERROR -- PB INTERFACE CHEIP FAILURE. (GDADERR
5074)
*kxk
- DIAGNOSTIC_STATUS register’s FIFO FULL bit (Bit 20) and

*k %k

FIFO EMPTY bit (Bit 21) are both set.
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5075 *+*x ERROR -- PB INTERFACE CHIP FAILURE. (GDADERR
5075)
*k%
%% DIAGNOSTIC_STATUS register’s FIFO EMPTY bit (Bit 21) = 0
* k% (implying FIFO CKT should be greater than 0); however, the
xx® FIFD CNT field (Bits 23..27) = 0.

5076 **+ ERROR -- PB INTERFACE CHIP FAILURE. (GDADERR
5076)
*%%
% DIAGNOSTIC_STATUS register’s FIFD FULL bit (Bit 20) = 0
k% (implying FIFO CNT should be less than 24); however, the
*x% FIFO CRT field (Bits 23..27) = 24.

5080 **+ ERROR -- EXTERNAL LOOPBACK FAILED. (GDADERR
5080)
*k%k
*xx Data written to frontplane (in hex): !
rx Data read from frontplame (in hex): !

5082 *** ERROR -- EXTERNAL LOOPBACK TIMED OUT. (GDADERR
5082)
x%x¥
%% The IO_GPIO_STATUS register did not indicate ready
*x% after waiting an appropriate delay for the tramsfer
*%% to complete.
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Warning Messages

The following is a list of the most significant warning messages displayed by the system,
arranged in numerical order.

6001 *#** WARNING -- Invalid response. Please answer the question with one
%X of the choices given.
(GDADWARN 6001)
More Help (1..6, 8, 10, 11, <CR>) :
6010 *** WARNING -- Soft Physical Address Capability = !,
%k I expected a 0.
(GDADWARN 6010)
6011 *+* WARNING -- Type of Module = ! (UNKNOWN PRODUCT),
xx% I expected a 4 (TP_A_DMA).
(GDADWARN 6011)
6031 *** YARNING -- A SOFT ERROR (length conflict) occurred since the last
*kx write to the IO_COMMAND register.
*x% (I0_STATUS Bit 22 = 1)
(GDADWARN 6031)
6032 *** WARNING —- A FATAL ERROR occurred since the last write to the

%% IO_COMMAND register.

P (IO_STATUS Bit 24 = 1)
(GDADWARN 6032)
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6034 *=+% WARNING -~ The IO_STATUS register has one or more undefined bits
*Ex reading in as a 1 (I expected all 0°’s).
(GDADWARN 6034)

6040 **% WARNING -~ PB Interface Chip HAS generated a PB bus error since
*k% the last reset command.
*kk (DIAGNOSTIC_STATUS Bit i = 0)
(GDADVARE 6040)

6050 *** WARNING -~ This section is intended for personnel which have a good
*kx understanding of the GPIO Device Adapter’s architecture.
*%x It is strongly recommended that you print off "More Help"
on
k% Section 10, or reference the user’s manual before using
this
*kx section.
(GDADWARN 6050)

6051 *x*% WARNING -- Invalid or missing register number ... the register
number
*%% value is not a properly formatted DECIMAL integer.
**% Please try again.
(GDADWARN 6051)

6052 *+x WARNING -- Invalid register number ... the register number entered
%% is beyond the device adapter’s address space (highest
*xx register number is decimal 1023).
b Please try again.

(GDADWARN 6052)
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6053 **x WARNING -- Invalid or missing datum ... the datum value is not a
properly
%% formatted HEXADECIMAL integer.
**x Please try again.

(GDADWARN 6053)

6054 *x*x WARNING -- Invalid command ... the command entered cannot be
decoded.
*%x Please try again.

(GDADWARK 6054)

6070 ***x WARNING -- It is strongly recommended that you print off "More Help"
on
*k% Section 11, or reference the user’s manual before using
this
k% section.

(GDADWARN 6070)

6075 #x* WARNING -- Information entered is not a properly formatted
L HEXADECIMAL integer.
(GDADWARN 6075)
*k%
*kk Try it again. For example: ''2E<CR>".
6076 *** YARNING -- Information entered exceeds the 8-bit limit.
(GDADWARK 6076)
* k%
% Try it again. For example: "FF<CR>".
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CI0 Asynchronous Port Multiplexer Diagnostic

Introduction

MUXDIAG is the CIO Asynchronous Port Multiplexer (MUX card) diagnostic. The diagnostic
tests the card’s functionality by testing communication from the SPU to the MUX card.
MUXDIAG can also initiate the onboard selftests that are resident in the MUX card’s EPROM.
The MUX card is a Field Replaceable Unit (FRU).

Defects and Enhancements

Submit defect reports and enhancement requests concerning this diagnostic through the
STARS database referencing product number 30600-10010.

Minimum Configuration

The hardware required to run the diagnostic consists of an HP Precision Architecture
computer system up and running on either the HP-UX or MPE/iX operating system.

When running under the HP-UX operating system, the following hardware must be present:

m At least one MUX card is needed. Where more than one MUX card is used, the diagnostic
should be run from a terminal attached to a card not being tested.

m The system console (or a remote X-Window) is usually used to run the diagnostic. Of
course, if the MUX card for the system console appears to be malfunctioning, use a terminal
connected to another MUX card.

When running under the MPE/iX operating system, the following hardware is recommended:

a One MUX card
m A configured and functional LAN system
s A configured and functional Distributed Terminal Control system (DTC)

MUXDIAG can also be run from a terminal attached to the MUX card being tested. This is
useful when running non-destructive test sections, such as State and Identify, or when the
user does not have access to a second MUX card. When running MUXDIAG on only one MUX
card. input to and output from MUXDIAG should be redirected. An example is shown in the
“Examples” Section of this chapter.
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Operating Instructions

MUXDIAG is accessible by all users who have obtained a diagnostic security level of 0 or 1.
MUXDIAG is only executed in Single User Mode (SUM). The DUI MODE SUM command can
be used to change the operating mode of the diagnostic subsystem to Single User Mode. In
addition, MUXDIAG is a destructive diagnostic and cannot guarantee I/O data integrity of any
processes running prior to the MUXDIAG testing. Therefore, all users on the MUX card being
tested should complete their terminal I/O processes before entering Single User Mode and
before running the diagnostic.

Although the users do not have to be logged off, the devices attached to the MUX card

will not be accessible while MUXDIAG is running. Double check and warn the users before
running the diagnostic. Refer to the DUI section for a detailed description of user capabilities,
diagnostic security levels, and destructive mode. Control will return to the DUI upon
completion of the default/specified sections and steps.

Default Tests

Default sections and steps are executed automatically if the user does not specify any RUN
Command Options or does not specify the sections and steps to be run. The default sections
and steps are:

Section 1 State: Obtains and displays the current state of the MUX, which
may be loaded or broken.

Step 10: State loaded check test
Step 11: State broken check test

Section 2 Clear: Clears the MUX card and places it in a ready state. This
is done by executing the internal self-test and by downloading the
RAM code.

Section 3 Identify: Displays the following fields of identification
information: card ID, firmware ID, firmware revision, hardware
revision, number of active ports, multiplexing support code, parity
support, and data transfer modes.

Section 4 Loopback: Performs loopback tests.
Step 40: Backplane loopback test

Section 6 Write/Read: Writes data to the MUX RAM, reads data back,
and compares.
Step 61: RAM read test
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Run Command
To run the Online Diagnostics, enter the following command at the system prompt:

SYSDIAG

The system responds with the following prompt indicating that access has been gained to the
Online Diagnostic Subsystem:

DUI >

Typing HELP causes a summary of the DUI and its commands to be displayed. Refer to the
DUI Section of this manual for details. Enter the following commands at the DUI prompts:

DUI > MODE SUM {Go into Single User Mode}
Single User Mode (SUM) {Displayed by SYSDIAG}
Note The device to be tested must be powered up and on line. Device physical
locations (pdev) shown in the RUN commands are those of the devices on the
d “typical A1002A” system configuration described in the chapter on DUI The

pdev value entered must be correct for the system being tested.

For example, to run the diagnostic, you might enter:

DUI > RUN MUXDIAG pdev=4.3 <RUN Command Options>
| i
I none required for
I default test suite
|

insert physical location of

device adapter to be tested here;
alternatively, for MPE/iX,

type the ldev number;

for HP-UX, type the devfile name

Wher running MUXDIAG, it is a good idea to specify an output file to which all diagnostic
messages will be sent. The messages display error codes, revision numbers, and data being
written or read. Such information is helpful to the HP Customer Engineer in determining
whether or not to replace the MUX card.
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Test Execution
The diagnostic displays a header and welcome message.

After displaying the header, MUXDIAG calls an internal program service routine to lock the
card.

The sections and steps specified in the MUXDIAG run string will be executed. The test sections
and steps are described in the “Test Section Descriptions” area of this chapter. If no sections
or steps were specified, the default sections will be run by MUXDIAG.

Control returns to the Online Diagnostic Subsystem upon completing the requested or default
sections and steps. The following prompt is then displayed:

DUI >

If the ERRCOUNT option of the RUN command is specified by the user and the number of errors
generated by MUXDIAG has reached that limit, the following message is output:

Error count exceeded. count = X

where “X” = error count originally specified in the RUN command. The diagnostic then
terminates execution and returns control to the Online Diagnostic Subsystem.

If the ERRPAUSE option of the RUN command is specified by the user, the diagnostic stops after
each error is generated and ask the user whether the test should continue:

Error pause -- do you wish to continue (y/n) [y ]?

If the response is “y” or (Return), then the test resumes. If the response is “n”, the diagnostic
terminates.

If the LOOPCOUNT option of the RUN command is specified by the user, MUXDIAG executes a
specified number of times. The following message is output before each iteration of the loop.

Loop Count =n

The value n is the iteration number starting from 1. It is incremented each time through
the loop until the LOOPCOUNT has been reached. The above message is not printed if
LOOPCOUNT is 1.
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Test Section Descriptions

There are six diagnostic program sections available for user selection:

Section 1 State: Obtains and displays the current state of the MUX, which
may be loaded or broken.

Step 10: State loaded check test
Step 11: State broken check test

Section 2 Clear: Clears the MUX card and places it in a ready state. This
is done by executing the internal self-test and by downloading the
RAM code.

Section 3 Identify: Displays the following fields of identification
information: card ID, firmware ID, firmware revision, hardware
revision, number of active ports, multiplexing support code, parity
support, and data transfer modes.

Section 4 Loopback: Performs loopback tests.
Step 40: Backplane loopback test
Step 41: Frontplane loopback test
Step 42: Cable loopback test
Step 43: Panel loopback test
Section 5 Selftest: Executes the selftest program stored in the EPROM
chip on the MUX card.
Section 6 Write/Read: Writes data to the MUX RAM, reads data back,
and compares.
Step 60: RAM write test
Step 61: RAM read test
Step 62: Compare RAM write and read test
Section 9 Dump: Copies the MUX RAM memory contents into a file.
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Section 1 - STATE

This section displays the current state of the MUX card. Section 1 is one of the default
sections that is executed if no parameters are specified in RUN MUXDIAG.

SAMPLE OUTPUT MESSAGE

Beginning Section 1
Beginning Step 10
The MUX card RAM code is LOADED.
End of Step 10
Beginning Step 11
The MUX card is marked as NOT BROKEN.
End of Step 11
End of Section 1

When the RAM code is LOADED, it has been downloaded with the proper information from
the operating system. When the RAM code is NOT LOADED, the information may be
incorrect and invalid. The integrity of the MUX card and testing the card will not be reliable.
In this case, MUXDIAG displays the following message:

The MUX card RAM code is NOT LOADED.
To load the RAM, run Section 2 - Clear or reboot the operating system.

When the card is marked BROKEN the card is not functional. Either there is a hardware
failure or the card has been intentionally set BROKEN to prevent its use. The following
message is displayed:

The MUX card is marked as BROKEN.

To further test the MUX card run Section 4 - Loopback, Section 5 - Selftest, and/or Section 6
- Write/Read.

If any of these tests fails, replace the MUX card for it is truly malfunctioning. Refer to the
hardware reference manual corresponding to your MUX for instructions on removing and
replacing the MUX card.

7-6 CIlO Asynchronous Port Multiplexer Diagnostic



FOR HP LICENSED USE ONLY

Section 2 - CLEAR

This section puts the MUX card into a ready state by executing the card’s internal selftest
and by downloading the RAM code. CLEAR is destructive, and all users must complete their
terminal I/O before running the test.

SAMPLE OUTPUT MESSAGE
Beginning Section 2

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

The MUX card CLEARED successfully.
End of Section 2

It is recommended to run the Clear test before running the Section 4 - Loopback test. The
Frontplane Loopback test requires that the MUX card be downloaded first, and the Clear
test downloads the RAM code to the MUX card. Refer to Section 4 - Loopback for further
explanation.

Section 2 can be executed with the Test Hood which is used by the selftest to also check the
Z-80 Serial Communications Controller circuits, line drivers, and line receivers. The Test
Hood is part of the CIO Service Kit available to HP Customer Engineers. Refer to Section 5 -
Selftest for further information regarding the Test Hood and the selftest itself. If selftest fails,
the following message is output:

*xx SELFTEST OF MUX CARD FAILED. (MUXERR 5004)

If the MUXDIAG selftest fails, replace the MUX card. For removal and replacement instructions,
refer to the the hardware reference manual corresponding to your MUX. Remember to remove
the EPROM from the bad card to place it on the replacement board.

When running under HP-UX, if MUXDIAG can not find certain system administration files, the
download fails with one of the following messages output (also refer to “Error Messages” at
the end of this section):

#++ DOWNLOAD TO MUX RAM FAILED
COULD NOT OPEN /etc/file
AS HP-UX STDIN (DSSERR 2400)

where “file” is a download file in the /etc directory.

xxx DOWNLOAD TO MUX RAM FAILED
COULD NOT DUP /dev/diag/muz
AS HP-UX STDOUT, FILE DESCRIPTOR WAS
fd (DSSERR 2401)

where /dev/diag/mux* is a MUX card device file name in the /dev/diag directory, and “fd”
is the file descriptor associated with /dev/diag/muxx.

*x% DOWNLOAD TO MUX RAM FAILED
HP-UX COULD NOT EXEC /etc/download (DSSERR 2402)

The /etc/download file could not be executed.
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Refer to the HP-UX System Administrator Manual for file information. Some reasons for not
finding or not executing an HP-UX file are:

File does not  Either the file exists in the wrong directory or it has been renamed
exist accidentally. Contact your System Administrator to install the missing file in
the correct directory.

Incorrect Use the HP-UX 1s or 11 commands to check the file’s permissions. If
permissions read/write/execute permissions have been disabled, contact your System
Administrator. The System Administrator can change the file permissions.

If the system is having problems, either troubleshoot the system or reboot. Refer to
the HP-UX System Administrator’s Manual and to the Troubleshooting Chapter of the
computer’s Hardware Support Manual.

An internal MUXDIAG error can cause one of the following messages:

*x* DOWNLOAD TO MUX RAM FAILED
HP-UX PROCESS EXIT STATUS =
nnnn (DSSERR 2403)

The value “nnnn” is the process exit status returned by the program /etc/download.

*xx* DOWNLOAD TO MUX RAM FAILED
HP-UX ABNORMAL PROCESS EXIT STATUS =
nnnn (DSSERR 2404)

The value “nnnn” is the abnormal process exit status returned by the program
/etc/download.

Try running MUXDIAG again before calling the HP Sales and Service Office.
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Section 3 - IDENTIFY

This section displays identification information about the MUX card. Section 3 is also one of
the default sections that is executed if no parameters are specified in RUN MUXDIAG.

SAMPLE OUTPUT MESSAGE

Beginning Section 3
HP27140A/HP98196A 6 port mux - Card ID = 7
Firmware ID = 3
Firmware Revision = 2939
Hardware Revision = 0
Active Ports = 6
Multiplexing Support Code = 1 - Logchannel Only
Parity Support = 0 - Not Available
Data Transfer Mode = 2 - Word and Byte
End of Section 3

where the values or messages are defined as follows:

a,b,ccc,d These numeric values identify the MUX card and are helpful in finding
out the “age” of the card.
Active Ports If 6, 8, or 16, then the MUX card is downloaded. (HP-UX Only)

If 1, then the MUX card is not downloaded. Run Section 2 - CLEAR
test to download the RAM code to the MUX card. Under MPE/iX,
this number may vary and has no significance to the RAM code
downloading process.

Multiplexing The channel architecture supports two protocols with which I/0 cards

Support Code can communicate with the channel. The two protocols are subchannel
and logchannel. However, the MUX card uses its own unique protocol.
The current release of the downloaded firmware incorrectly returns:

Multiplexing Support Code 1 - Logchannel Only.

Parity Support Parity data checking between the backplane and the channel is
NOT supported. However, parity data checking is supported at the
frontplane which is what the HP-UX MUX driver uses to check parity.

Data Transfer Mode Data may be transferred either in one or two byte quantities, or both.
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Section 4 - LOOPBACK

This section tests data path between the channel and the device through the card. The

test is performed by writing and reading a fixed data pattern. Either one or both of the
following two steps can be executed. Step 40 is one of the default steps that is executed if no
parameters are specifies in RUN MUXDIAG.

SAMPLE OUTPUT MESSAGE
Beginning Section 4

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

Beginning Step 40

BACKPLANE loopback test completed successfully.
End of Step 40
Beginning Step 41

FRONTPLANE loopback test completed successfully.
End of Step 41
Beginning Step 42

This function is not available on this card.
End of Step 42
Beginning Step 43

This function is not available on this card.
End of Step 43
End of Section 4

Step 40 Backplane Loopback: tests the back interface circuitry, which handles all
communication to the CIO backplane. This test is non-destructive (in normal
mode) and can be run while data is being sent to and from the MUX card.

Step 41 Frontplane Loopback: tests the front plane interface circuitry, which includes
the RS-232 receivers and line drivers. This test could destroy user data being
sent from the MUX driver and is therefore a destructive test. Users must
complete their terminal I/O before running this test.

Step 42 Cable Loopback: tests the cable from the card to the panel (ADP). This test
could destroy user data being sent from the MUX driver and is, therefore, a
destructive test. Users must complete their terminal I/O before running Step
42.

Step 43 Panel Loopback: tests both panels’ (ADP) circuitry. This test could destroy
user data being sent from the MUX driver and is, therefore, a destructive test.
Users must complete their terminal I/O before running Step 43.

The MUX card must be downloaded before running the frontplane loopback test. If the RAM
code is not downloaded in the MUX card, the following messages occurs:

***WARNING - FRONTPLANE LOOPBACK TEST WAS SKIPPED BECAUSE THE CARD
FIRMWARE WAS NOT LOADED (DSSERR 2405)
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To assure that the MUX card is downloaded, run the CLEAR section first, especially when
running these test sections in a loop (for example, RUN MUXDIAG pdev=4.3 loopcount=2
sec=1,2,4 step=40,41).

Note Some MUX cards may not have cable and/or panel loopback.

v

If a loopback test fails, the following error messages are displayed depending on the test
executed:

*xx ERROR IN section 4

**xx ERROR IN STEP 40

xx* BACKPLANE LOOPBACK TEST FAILED. (MUXERR 5003)
FAILURE CODE =
DATA =
PORT

**x ERROR IN section 4

*** ERROR IN STEP 41

*%x* FRONTPLANE LOOPBACK TEST FAILED. (MUXERR 5003)
FAILURE CODE =
DATA
PORT

If the FAILURE CODE is 1, the MUX card is bad. Refer to the hardware reference manual
corresponding to your MUX for instructions on removing and replacing the MUX card.
Remember to remove the EPROM from the bad card and place it on the replacement board.

The following message is also displayed if the FAILURE CODE is 2 for either loopback test:
*xx% 1/0 FAILURE OCCURRED TRYING TO DO LOOPBACK (MUXERR 5002)

The MUX card may be bad. Run the channel diagnostics. Check the device access

permissions by running Sections 2, 5, and 6. If these sections execute without internal errors
and if the loopback FAILURE CODE continues to be 2, the MUX card is bad. Replace the
card.
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Section 5 - SELFTEST

This section executes the selftest program stored in the EPROM chip on the MUX card. The
test operates on a GO/NO-GO basis and determines if the card will reliably pass data in both
directions through the circuitry.

The selftest can be executed with or without the Test Hood. The Test Hood is part of the
CIO Service Kit available to HP Customer Engineers.

Without the Test Hood, the selftest verifies the following:

m On-board circuitry of the EPROM

s RAM

s Operation of the Z-80 microprocessor
m Resident DMA operation

m Timer chip performance

With the Test Hood, the following items are tested in addition to the above items:

® Z-80 Serial Communications Controller (SCC) circuits
s Line drivers
m Line receivers

Selftest (with or without the Test Hood) does not validate the backplane circuitry. The
backplane circuitry can be tested in Section 4, Loopback, described above.

If no errors occur, MUXDIAG outputs the following messages:
Beginning Section §

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

Selftest of MUX Card completed successfully.
End of Section 5

If selftest fails, the following message is output:
**x SELFTEST OF MUX CARD FAILED. (MUXERR 5004)

If the I/O channel fails and MUXDIAG cannot function, a LED mounted on the board may be
used to interpret the test results. Without the hood, the LED lights up for approximately 2
seconds if the test was executed due to a RESET condition. The DEVICE CLEAR/DEVICE
ENABLE sequence turns the LED on for 13 to 15 seconds. If the LED fails to go off, the
selftest has failed.

With the optional Test Hood, a second LED mounted on the hood also shows whether the
tests were successful. Using the Test Hood does not change the length of time that the selftest
takes to run. If the LED fails to go off, the selftest is a NO-GO and has failed.

If the MUXDIAG selftest fails, replace the MUX card.

Refer to the hardware reference manual corresponding to your MUX for instructions on
removing and replacing the MUX card. Remember to remove the EPROM from the bad card
and place it on the replacement board.
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Section 6 - WRITE/READ
This section writes data to the MUX RAM, reads it back, and then compares the data.
SAMPLE OUTPUT MESSAGE

Beginning Section 6

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

Beginning Step 60
Write/Read test of MUX card completed successfully.
End of Step 60
Beginning Step 61
Read test of MUX card completed successfully.
End of Step 61
Beginning Step 62
Write/Read compare test completed successfully.
End Step 62
End of Section 6

The following steps are available with this test section:

Step 60 RAM write test
Step 61 RAM read test
Step 62 Compare RAM write and read test

If this test fails, one of the following error messages may occur. Also, replace the MUX card.

Refer to the hardware reference manual corresponding to your MUX for instructions on
removing and replacing the MUX card. Remember to remove the EPROM from the bad card
and place it on the replacement board.

*x**x WRITE/READ TEST FAILED TO WRITE ENOUGH DATA. (MUXERR 5005)
WROTE rzzr BYTES, BUT SHOULD HAVE WRITTEN yyy BYTES.

*x* WRITE/READ TEST FAILED TO READ ENOUGH DATA. (MUXERR 5006)
READ zzxr BYTES, BUT SHOULD HAVE READ yyy BYTES.

*#xx WRITE/READ TEST OF MUX CARD FAILED. (MUXERR 5007)
BYTE AT BUFFER z WAS y BUT SHOULD HAVE BEEN :.
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Section 9 - DUMP

This section dumpts the MUX card RAM to a specified file. Section 9 is not a default section,
and there are no steps.

SAMPLE OUTPUT MESSAGE:
Beginning Section 9

DUMP completed successfully. The file DUMP9008310732 contains the binary listing.
End of Section 9
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Examples

Example 1: Running the Default Sections

The following example runs the default sections 1, 3, and 4 (Step 40).

DUI > mode sum
Single User Mode (SUM).
DUI > run muxdiag pdev=4.3

ke s o ook ok 3k o ok K o o o o ok o ok o R ok ok ok ok o o s o ok ok o oK ok ok o o ok o ok o o ook ok ook oK ok ok ok Xk

* kKoK
*okkkk
Rk kK
*okok ok
koK KK
*okokokk
T
* kKKK
*hkkk

HP CIO Asynchronous Port Multiplexer
(MUX) Diagnostic

(c) Copyright Hewlett-Packard Company 1987
All Rights Reserved.

Version A.03.00

ok
*%k
Kk
*uk
*kk
Kk
* %K
*okk
ok

A 3k 0 3k 3k e 3 o 3k o 3k ok 3 ok 3K ok 3 ke o ok 3 kK 3k 3 3k 3k 2K o ok 3 o e 3 K ok 3k ok ok 3 3 ok ok 3 ok 3k ok 3k 3k % ok ok ok ok ok % %k

Welcome, Today is Thursday, January 4, 1990 at 10:50:30.

Beginning Section 1
Beginning Step 10
The MUX card RAM code is LOADED.
End of Step 10
Beginning Step 11
The MUX card is marked as NOT BROKEN.
End of Step 11
End of Section 1
Beginning Section 2

WARNING:

may be left in a corrupted state.

If the diagnostic is aborted during this section, the card
If this is the case, run section 2 to

reset the card.

The MUX card CLEARED successfully.

End of Section 2

Beginning Section 3
HP27140A/HP98196A 6 port mux - Card ID = 7
Firmware ID = 3

Firmware Revision
Hardware Revision

2939
0

Active Ports = 6
Multiplexing Support Code = 1 - Logchannel Only
Parity Support = 0 - Not Available
Data Transfer Mode = 2 - Word and Byte
End of Section 3
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Beginning Section 4

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

Beginning Step 40
BACKPLANE loopback test completed successfully.
End of Step 40
End of Section 4
Beginning Section 6

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

Beginning Step 61
Read test of MUX card completed successfully.
End of Step 61
MUXDIAG Exiting...
MUXDIAG has terminated
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Example 2: Running MUXDIAG Twice

The following example runs MUXDIAG twice with loop=2.

DUI > mode sum
Single User Mode (SUM).
DUI >run muxdiag pdev=4.3 loop=2

ko oo ok 3K o s ok o o o K o o ok o o o o o o o o 3 ook o o ok 3k o ok ook ok ok ook ok ok o o ok ok ok ok o oK

kKKK HP CIO Asynchronous Port Multiplexer * Kk
xkokAk *kk
kKK (MUX) Diagnostic *okk
ok Rk *ok ok
LLE L (c) Copyright Hewlett-Packard Company 1987  **x%
Rk Kk All Rights Reserved. *okok
Hokok ok *kk
Rk Kok Version A.03.00 *kk
*ok kKK Ak

3k 2k 3k 3 3k 2k 3 3k ok ok 2R 3 2 ok 3k 2 3 ok 3k 3K 3k o 3k 3k ok o ok 3k 3k ok 3 ok 3k ok 3K 3k 3K 3k 3k 3k ok ok ok ok ok 3K 3k A 3K 3k ok 3 3K ok Xk ok ok %k

Welcome, Today is Thursday,

Loop count = 1
Beginning Section 1
Beginning Step 10

January 4, 1990 at 10:50:30.

The MUX card RAM code is LOADED.

End of Step 10
Beginning Step 11

The MUX card is marked as NOT BROKEN.

End of Step 11
End of Section 1
Beginning Section 2

WARNING:

may be left in a corrupted state.

reset the card.

If the diagnostic is aborted during this section, the card

If this is the case, run section 2 to

The MUX card CLEARED successfully.

End of Section 2

Beginning Section 3
HP27140A/HP981964A
Firmware ID = 3
Firmware Revision =
Hardware Revision
Active Ports = 6
Multiplexing Support Code
Parity Support =
Data Transfer Mode =

End of Section 3

2939
0

6 port mux - Card ID = 7

1 - Logchannel Only

0 - Not Available
2 - Word and Byte
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Beginning Section 4

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

Beginning Step 40
BACKPLANE loopback test completed successfully.
End of Step 40
End of Section 4
Beginning Section 6

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

Beginning Step 61
Read test of MUX card completed successfully.
End of Step 61
Loop count = 2 L bl start of second loop
Beginning Section 1
Beginning Step 10
The MUX card RAM code is LOADED.
End of Step 10
Beginning Step 11
The MUX card is marked as NOT BROKEN.
End of Step 11
End of Section 1
Beginning Section 2

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

The MUX card CLEARED successfully.

End of Section 2

Beginning Section 3
HP27140A/HP98196A 6 port mux - Card ID = 7
Firmware ID = 3
Firmware Revision
Hardware Revision
Active Ports = 6
Multiplexing Support Code = 1 - Logchannel Only
Parity Support = 0 - Not Available
Data Transfer Mode = 2 - Word and Byte

End of Section 3

2939
0
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Beginning Section 4

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

Beginning Step 40
BACKPLANE loopback test completed successfully.
End of Step 40
End of Section 4
Beginning Section €

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

Beginning Step 61
Read test of MUX card completed successfully.
End of Step 61
MUXDIAG Exiting...
MUXDIAG has terminated
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Example 3: MUXDIAG Sections 1, 2, 3, 5, and 6
The following example runs MUXDIAG sections 1, 2, 3, 5, and 6.

DUI > mode sum
Single User Mode (SUM).
DUI > run muxdiag pdev=4.3 sec=1,2,3,5,6

% 3 ok ok 3 3k 2 ok 3k ok ok 3 ok 3k 3k 2K ok ok k3 o 3k ok 3k ok ok 3k ok 3k 3k ok ok ok 3k ok a3k ok 2 3 ok ok 3k ok o 3k K ok ok e ok 3k ok koK ok 3k

*kk kK HP CIO Asynchronous Port Multiplexer X%
*kokokk b
*k kKK (MUX) Diagnostic *hk
Kk kR *kk
*okkokk (c) Copyright Hewlett-Packard Company 1987  **x%
*okokkk All Rights Reserved. *kok
*kk ok *Ex
*k kK Version A.03.00 *%%
Rk kK *k¥

o A o K o ok o o o oK ok oK K o oo o Ao o 3 oK o ok o oK o ok o ok oK ko Rk
Welcome, Today is Thursday, January 4, 1990 at 10:50:30.

Beginning Section 1
Beginning Step 10
The MUX card RAM code is LOADED.
End of Step 10
Beginning Step 11
The MUX card is marked as NOT BROKEN.
End of Step 11
End of Section 1
Beginning Section 2

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

The MUX card CLEARED successfully.
End of Section 2
Beginning Section 3
HP27140A/HP98196A 6 port mux - Card ID = 7
Firmware ID = 3
Firmware Revision = 2939
Hardware Revision = 0
Active Ports = 6
Multiplexing Support Code = 1 - Logchannel Only
Parity Support = 0 - Not Available
Data Transfer Mode = 2 - Word and Byte
End of Section 3
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Beginning Section 5

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

Selftest of MUX Card completed successfully.
End of Section 5
Beginning Section 6

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

Beginning Step 61
Read test of MUX card completed successfully.
End of Step 61
MUXDIAG Exiting...
MUXDIAG has terminated
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Example 4: MUXDIAG Sections 1, 3, 4 (steps 41, 42, 43), 5, and 6

The following example runs MUXDIAG sections 1, 3, 4 (steps 41, 42, 43), 5, and 6.
DUI > mode sum
Single User Mode (SUM).
DUI > run muxdiag pdev=4.3 sec=1,3,4,5,6 step=41,42,43

e 2 2 3k e 2 3k dk ok ok 3 3 2 ke ok ok e ok ok ok 3 o ak ek ok o ok ok 3Kk o 3 o oK K ok oK ok 3 ok ok 3k ko ok ok ok %k ok ok ok K X

kKKK HP CIO Asynchronous Port Multiplexer *kk
KAk *okk
Ak kkk (MUX) Diagnostic >k
Rk Rk Ak
ARk (c) Copyright Hewlett-Packard Company 1987  **x
Xk Ak All Rights Reserved. kK
ARk *kk
*xxAk Version A.03.00 Ak
*k kK kK

34 2 3k ok 3k 2 ok o 3 K ok 3 ok 3k ok K sk 3 ok ok 3 3k ok ok 3k ok 3K 3k 3k 3k 3 3K ok 3 3k ok 3k ok 3K ok ok o ke 3 ok ok 3k ok ok 3K ok ok ok 2k %k %k
Welcome, Today is Thursday, January 4, 1990 at 10:50:30.

Beginning Section 1
Beginning Step 10
The MUX card RAM code is LOADED.
End of Step 10
Beginning Step 11
The MUX card is marked as NOT BROKEN.
End of Step 11
End of Section 1
Beginning Section 2

WARNING: 1If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

The MUX card CLEARED successfully.
End of Section 2
Beginning Section 3
HP27140A/HP98196A 6 port mux - Card ID = 7
Firmware ID = 3
Firmware Revision = 2939
Hardware Revision = 0
Active Ports = 6
Multiplexing Support Code = 1 - Logchannel Only
Parity Support = 0 - Not Available
Data Transfer Mode = 2 - Word and Byte
End of Section 3
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Beginning Section 4

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

Beginning Step 41

FRONTPLANE loopback test completed successfully.
End of Step 41
Beginning Step 42

This function is not available on this card.
End of Step 42
Beginning Step 43

This function is not available on this card.
End of Step 43
End of Section 4
Beginning Section 6

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, rumn section 2 to
reset the card.

Beginning Step 61
Read test of MUX card completed successfully.
End of Step 61
MUXDIAG Exiting...
MUXDIAG has terminated
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Example 5: MUXDIAG Input and Output Redirected

The following example runs MUXDIAG with its input and output redirected. The output is
redirected to a file called muxdiag.out. This example shows how to run MUXDIAG with only
one MUX card. As superuser and in the C shell (csh), type the following commands. The #
prompt is the shell prompt.

# csh <---- go into C shell

echo" mode sum \

run muxdiag pdev=4.3" | sysdiag >& /tmp/muxdiag.out <---- no # appears
# cat /tmp/muxdiag.out <---- displays the following

3 3 3 2k 3k 3K 3 e ok ok 3k ok 3k K Sk ok 3Kk ok 3k a3k ok ok 0k 3k 3k 3k ok oK ok sk 3k 3k 3 ok ok oKk ok 3k ok ok oK o 3ok ok ok ok ok ke ko ok ok K

kAR K HP CIO Asynchronous Port Multiplexer *kk
*ok kK kK
*RAAK (MUX) Diagnostic *xx
ok KAk kK
*HAKK (c) Copyright Hewlett-Packard Company 1987  ***
*kok kK All Rights Reserved. kK
%Kk kK *%%k
kKKK Version A.03.00 Kk
kKKK *okok

Aok o 3 oK oK K oK o 3 KoK oK o AR o ook o A ok ok o o ok o o ok o ok ok ok ook ok o ok o K
Welcome, Today is Thursday, January 4, 1990 at 10:50:30.

DUI > mode sum
Single User Mode (SUM).
DUI > run muxdiag pdev=4.3

3 ke 3 ok 3 3 e ok ok ok 3 ok ok ok 3k 3k ke 3k o 3 3 o 3k ak e 3k o o 2 ok K ok 3k 0k ok ok 3k 3k 2k 2k ok K 3k ok 3K ok 3 3k 3k X s o ok ok K ok Xk

ko HP CI0 Asynchronous Port Multiplexer *kk
ok Ak kK
* Aok ok ok (MUX) Diagnostic *%%
% o %k ok K *%k%k
*RAKK (c) Copyright Hewlett-Packard Company 1987  *xx
*Hkokk All Rights Reserved. *kk
KAk K kK
*Ak Ak Version A.03.00 kX
xRk kK kK

8 o o ok o o o ok oo K ok o ok ook 3 o ok o 3 K ok ok k3 o o 3k o o ok o o o oo ok o oo o o o o o ok ok o o oK

Welcome, Today is Thursday, January 4, 1990 at 10:50:30.
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Beginning Section 1
Beginning Step 10
The MUX card RAM code is LOADED.
End of Step 10
Beginning Step 11
The MUX card is marked as NOT BROKEN.
End of Step 11
End of Section 1
Beginning Section 2

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

The MUX card CLEARED successfully.

End of Section 2

Beginning Section 3
HP27140A/HP98196A 6 port mux - Card ID = 7
Firmware ID = 3
Firmware Revision
Hardware Revision
Active Ports = 6
Multiplexing Support Code = 1 - Logchannel Only
Parity Support = O - Not Available
Data Transfer Mode = 2 - Word and Byte

End of Section 3

Beginning Section 4

2939
0

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

Beginning Step 40
BACKPLANE loopback test completed successfully.
End of Step 40
End of Section 4
Beginning Section 6

WARNING: If the diagnostic is aborted during this section, the card
may be left in a corrupted state. If this is the case, run section 2 to
reset the card.

Beginning Step 61
Read test of MUX card completed successfully.
End of Step 61
MUXDIAG Exiting...
MUXDIAG has terminated
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Error Messages

This section lists all the error messages that may be generated by MUXDIAG along with brief
explanations. The messages are listed in numerical order. Listed below each error message are
probable cause and recommended action statement. The actual cause and action may differ
from this list depending upon the particular circumstances of a given situation.

Error messages without the MUXERR # or DSSERR # trailer are generated by the Online
Diagnostic Subsystem or the operating system. For errors outside of MUXDIAG, consult the
DUI section of this manual and the operating system manuals.

The following error messages with the DSSERR # trailer are displayed by MUXDIAG.

5001 INVALID MUX ID !. (MUXERR 5001)

CAUSE When an ID request to the card was done it did not match a known card ID.

ACTION The MUX card may be bad. Try running the channel diagnostics. Check the device
permissions by running sections 2, 5, and 6. If these tests pass but this error continues,
the card is bad. Refer to the hardware reference manual for your MUX for instructions
on removing and replacing the MUX card.

5002 *%% I/0 FAILURE OCCURRED TRYING TO DO LOOPBACK (MUXERR 5002)
CAUSE This message occurs when the FAILURE CODE is 2 on any loopback test from
Section 4.

ACTION The MUX card may be bad. Try running the channel diagnostics. Check the device
permissions by running sections 2, 5, and 6. If these tests pass but this error continues,
the card is bad. Refer to the hardware reference manual for your MUX card for
instructions on removing and replacing the MUX card.

5003 =»+ | LOOPBACK TEST FAILED (MUXERR 5003)
FAILURE CODE = !
DATA = !
PORT = !
CAUSE The specified loopback test failed.

ACTION The MUX card may be bad. Try running the channel diagnostics. Check the device
permissions by running sections 2,5, and 6. If these tests pass, but this error continues,
the card is bad. Refer to the hardware reference manual for your MUX for instructions
onr removing and replacing the MUX card.

5004 **+  SELFTEST OF MUX CARD FAILED (MUXERR 5004)

CAUSE The section 5 selftest failed.

ACTION The MUX card is bad and needs to be replaced. Refer to the hardware reference
manual for your MUX for instructions on removing and replacing the MUX card.
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5005 *«* WRITE/READ TEST FAILED TO WRITE ENOUGH DATA (MUXERR 5005)
WROTE ! BYTES, BUT SHOULD BAVE WRITTEN ! BYTES.
CAUSE The test failed to write the correct number of bytes to the card.

ACTION The MUX card is bad and needs to be replaced. Refer to the hardware reference
manual for your MUX for instructions on removing and replacing the MUX card.

5006 ***x WRITE/READ TEST FAILED TO READ ENOUGH DATA (MUXERR 5006)
READ ! BYTES, BUT SHOULD HAVE READ ! BYTES.
CAUSE The test failed to read the correct number of bytes from the card.

ACTION The MUX card is bad and needs to be replaced. Refer to the hardware reference
manual for your MUX for instructions on removing and replacing the MUX card.

5007 «*x* WRITE/READ TEST OF MUX CARD FAILED (MUXERR 5007)
BYTE AT BUFFER [!] WAS !, BUT SHOULD HAVE BEEN !.
CAUSE The byte written to the card did not match the bytes that were read from the card.

ACTION The MUX card is bad and needs to be replaced. Refer to the hardware reference
manual for your MUX for instructions on removing and replacing the MUX card.

5020 =*x* THE RAM DUMP FAILED. (MUXERR 5020)
CAUSE The MUX RAM DUMP test failed.
ACTION Check to make sure there is enough disk space to write the file. Also check for write

access to the default directory. If the problem continues, the MUX card is bad and
needs to be replaced. Refer to the hardware reference manual for your MUX for
instructions on removing and replacing the MUX card.
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Asynchronous Muliplexer Diagnostic

Introduction

The Asynchronous Multiplexer Diagnostic (PMUXDIAG) provides the ability to detect and
isolate hardware failures in the following HP-PB Multiplexer products:

s HP 40299A /B, HP J2092A, HP J2093A and HP J2094A Asynchronous Multiplexer cards

a The Multiplexer portion of the multifunction I/O cards for the HP 9000 Series 8x7
(A1751-60001, A1703-60004, A1703-60022).

Failure isolation is to one of the products field replaceable units (FRUs):
HP 40299A /B :

s 8 channel Mux card

m Mux card to Active Distribution Panel (ADP) Cable

m Active Distribution Panel (ADP)

Note For the 40299A with RS-232 ADP (part no. 40299-60002) or 40299B with
RS-422 ADP (part no. 5062-3085), the panel loopback requires a loopback

‘ hood (part no. 5181-2030) for each port under test.

HP J2092A :

@ 16 channel direct connect mux card

HP J2093A :

@ 16 channel direct connect mux card

Note You will need a 78 pin loopback hood (part no. J2093-60002) to be able to
fully test the Mux card alone using the panel loopback. If you wish to test the
d cables and Direct Connection Panels (DDPs), run the panel loopback test on

the port to be tested and ensure a 25 pin loopback hood (part no. 5181-2030)
is installed on that port of the DDP.
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HP J2094A :

s 16 channel modem connect mux card

® Mux card to Active Distribution Panels (ADPs) cable
m Active Distribution Panels (ADPs)

A1751-60001 :

s 8 channel Mux portion of the Multifunction I/O card
A1703-60004 :

m 8 channel Mux portion of the Multifunction I/0 card
m Mux card to Active Distribution Panel (ADP) Cable
s Active Distribution Panel (ADP)

A1703-60022 :

m 16 channel Mux portion of the Multifunction I/O card
® Mux card to Active Distribution Panel (ADP)/Direct Distribution Panel (DDP) Cable
m Active Distribution Panel (ADP)

Note The testing of ports 1 to 7 (on the ADP) is as for the AP-Mux Card (40299B)
- backplane, frontplane, and panel loopbacks. When testing ports 8 to 15,
‘ which are on the Direct Distribution Panel (DDP), backplane and frontplane

have the same function, and a panel loopback loops back just before the 78
pin connector on the card.

Although this diagnostic can better test the above mentioned FRUs if HP terminals are
connected to the HP-PB MUX card’s ports (providing a final “loopback” path to/from the
distribution panel), this diagnostic will not test devices connected to the card.

Several of the tests (defined later in the Section Functional Descriptions) are capable of
destroying user data associated with the HP-PB MUX card under test, or the state and
memory of the HP-PB MUX card itself. Therefore care must be used when executing this
diagnostic on-line in a multiuser environment, limiting testing to unused HP-PB MUX cards
or unused ports associated with the HP-PB MUX card under test.
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Defects and Enhancements

Submit defect reports and enhancement requests concerning this diagnostic through the
STARS database referencing product number 30600-10030.

Minimum Configuration

m A PA-RISC computer system with enough basic hardware to boot and execute the HP-UX
operating system

@ A terminal connected to the system console port (or another HP-PB MUX card in the
system)

s An HP-PB Multiplexer Card

The components above constitute the minimum configuration required to run PMUXDIAG. For
further testing, to take advantage of the loopback capabilities of PMUXDIAG, you will also need
one of the following (depending upon your configuration):

a HP J2092A: Mux card only.
s HP 40299A /B and A1703-60004:

o Mux card (or Mux portion of Multifunction I/O card) to Active Distribution Panel
(ADP) Cable

o Active Distribution Panel (ADP)
= HP J2093A:
o 78 pin loopback hood (part no. J2093-60002)

Note You will need this 78 pin loopback hood to be able to fully test the Mux
card, using the panel loopback. If you wish to test the cables and Direct
‘ Connection Panels (DDPs), run the panel loopback test on the port to be

tested and ensure a 25 pin loopback hood (part no. 5181-2030) is installed on
the corresponding port of the DDP.
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s HP J2094A:
0 Mux card to Active Distribution Panels (ADPs) cable
0 2 Active Distribution Panels (ADPs)
® A1751-60001: Mux portion of the Multifunction I/O card only.
® A1703-60022:
0 Mux card to Active Distribution Panel (ADP)/Direct Distribution Panel (DDP) Cable
0 1 Active Distribution Panel (ADP)

Any port connected to the system, or virtual terminal connection over a LAN, may be used to
run this diagnostic. From port X on MUX Y it is possible to test all HP-PB MUX cards in
the system (excluding MUX Y).

In order to test the HP-PB MUX card up to the junction panel connectors, the diagnostic
user may also be prompted to attach a loopback hood (part no. 5181-2030) to the junction
panel, if the active distribution panel is a version without electronic loopback.

In order to execute this diagnostic the following software must be available:

s HP-UX operating system (Version 8.02 or later)

s PMUXDIAG (Version A.03.00 or later), and its associated Diagnostic Access Routine (DAR),
executing under the Online Diagnostics Subsystem.

m The operating system driver for the HP-PB Multiplexer Cards
8 The downloadable microcode for the HP-PB Multiplexer Cards
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Operating Instructions
PMUXDIAG is accessed by the user via the Diagnostic User Interface (DUI).

Default Tests

The default sections and steps for this diagnostic are:

Section 1 State
Section 3 Identify

Section 4 Loopback

Step 420-435 Frontplane Loopback
Note Note that the command below will run the default sections, listed above.
‘ DUI>pmuxdiag ldev=<logical MUX specifier>

RUN Command

To bring up the Online Diagnostic subsystem, enter the following command at the system
prompt:

sysdiag

The diagnostic subsystem responds with the following prompt indicating that access has been
granted to the user:

DUI >

Typing help causes a summary of the DUI function and its commands to appear on the
screen.

After the Online Diagnostics Subsystem has been started, this diagnostic can be executed
using the command:

DUI>pmuxdiag ldev=<logical MUX specifier>

All Online Diagnostic Subsytem run string parameters are acceptable when executing this
diagnostic. For example,

DUI>pmuxdiag ldev=<logical MUX specifier> sc 4 (420/423)

will run loopback (Section 4), Steps 420 to 423, corresponding to Frontplane loopback for the
circuitry associated with ports 0 to 3.

Asynchronous Muliplexer Diagnostic 8-5



FOR HP LICENSED USE ONLY

Test Execution

When the diagnostic is first started, a header and welcome message is displayed.

Detailed Test Descriptions

The following discussion describes the testing and actions performed by each of the
diagnostic’s sections and steps, the optimum order in which they should be executed, and
any message output that has special significance. The following test sections and steps are
available with this diagnostic:

Online Diagnostic

Function Section Steps
STATE 1
CLEAR 2
Common MUX Logic 199
Port specific logic 200...215
IDENTIFY 3
LOOPBACK 4
Backplane
Common MUX logic 399
Port specific logic 400...415
Frontplane
Common MUX logic 419
Port specific logic 420...435
Panel
Port specific logic 460...475
Terminal
Port specific logic 480...495
SELFTEST 5
Tests the whole MUX
RESET 7
Port specific logic 700...715
HALT 8
DUMP 9
Global dump 900
Partial dump 901
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Section 1 - STATE

This section permits the user to display the current state of the HP-PB MUX card or a
selected port. Results provided are:

s Broken specifies that the driver sees the HP-PB MUX as defective, for instance, when there
is a hardware failure.

s RAM is loaded indicates that the HP-PB MUX has the firmware running on it.
WARNINGS and CAUTIONS:

None - there are no destructive effects to users connected to the HP-PB MUX when this
section is executed.
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Section 2 - CLEAR

This section permits the user to completely initialize the entire HP-PB MUX card (including a
download of microcode), or completely initialize a selected HP-PB MUX port.

Step 199

Steps 200-215

This step resets and initializes the entire HP-PB MUX card. First the
hardware is reset and the board is tested; next, the microcode is downloaded
and started. After executing this step the card will be set to its initial state.

These steps perform a complete initialization on the selected HP-PB MUX
port (steps 200-215 correspond to ports 0-15) without disturbing the other
HP-PB MUX ports. A complete initialization is defined to be:

a. Reset the selected port’s hardware
b. Reset the selected port’s associated microcode
c. Reset the port’s associated driver software

These steps require that the microcode be loaded in order to function
correctly.

WARNINGS and CAUTIONS:

When step 199 is executed, any user connected to any port on the HP-PB MUX may lose
data, be locked up, or may be disconnected. Any user connected to the selected port on
the HP-PB MUX when steps 200-215 are executed may lose data, be locked up, or may be

disconnected.
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Section 3 - IDENTIFY

This section displays current information about the HP-PB MUX card and ports under test.
It is not necessary that microcode be loaded to use this section. There are no destructive
effects to users connected to the HP-PB MUX when this section is executed.

m The firmware/ROM field shows whether the firmware or ROM interpreter is active.
s Next, The revision of the ROM or firmware is displayed, depending on which one is active.

m To check the validity of returned information a checksum is performed with the pertinent
IODC information. If the checksum fails, an error message is displayed.

a The type of module (IODC information) is checked. If it is not the one expected, an error
message is displayed.

The processor to HP-PB MUX path, as well as some basic HP-PB MUX hardware, is known
to be partially functional if this step completes successfully .

WARNINGS and CAUTIONS:

None - there are no destructive effects to users connected to the HP-PB MUX when this
section is executed.
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Section 4 - LOOPBACK

This section provides several associated loopback steps which test various data paths from
the system processor up to the MUX ports or, if an HP terminal is connected, the attached
terminal.

The purpose of this section is to help detect and isolate hardware failures to the faulty FRU:
the MUX card (or MUX part of the multifunction I/O card) and, depending on the product,
the connection cable, the MUX Card to ADP or DDP cable, the ADP (or ADPs) and the
DDPs.

Therefore testing is done by increasing the hardware covered as the step numbers increase
(i.e., “onion peel” testing):

Backplane Steps 399-415 test a small amount of the of the MUX’s HP-PB interface logic.
Loopback

Frontplane Steps 419-435 test a fairly large amount of MUX logic

Loopback

Panel Steps 460-475 test the data path up to the terminal connector (25 pin).

Loopback

Terminal Using the entire Mux card and ADP Panel(s) if they exist, Steps 480-495 test

Loopback all composite hardware under system “usage conditions”, by exploiting the
loopback feature in HP terminals.

Note Terminal loopback tests will only execute properly when the port(s) under test

‘ are connected to HP terminals.

Additional information about the hardware condition of the HP-PB MUX card itself can be
obtained by executing the SELFTEST Section.

WARNINGS and CAUTIONS:

When any step in Section 4 is executed, devices connected to any port on the HP-PB Mux
under test may loose data, be locked up or disconnected.
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Backplane Loopback

This set of Section 4 steps tests a data path from the main processor to the HP-PB backplane
interface logic associated with the entire MUX card, or with a selected port. Note that MUX
microcode must be loaded for this section’s steps to execute properly.

Step 399 This step tests backplane MUX logic common to all ports: the Supervisor
Element registers, the I/O Element registers, and the interface chip FIFOs
which handle communications between the HP-PB backplane and the main
processor.

Steps 400-415 These steps test main processor to HP-PB backplane interface logic and
FIFOs unique to a specific port (steps 400-415 correspond to ports 0-15).
Frontplane Loopback

This set of Section 4 steps tests a data path from the main processor to the HP-PB MUX
frontplane interface logic (i.e., the interface to the distribution panel) associated with the
entire MUX card, or with a selected port. Note that MUX microcode must be loaded for this
section’s steps to execute properly.

Step 419 This step tests main processor through MUX frontplane communication logic,
common to all ports.

Steps 420-435 These steps test main processor through MUX frontplane communication
logic, specific to a selected port (steps 420-435 correspond to ports 0-15).
Panel Loopback

These Section 4 steps test a data path for a selected port from the HP-PB MUX card up to
the terminal connector. Note that MUX microcode must be loaded for this section’s steps to
execute properly.

Steps 460-475 These steps test a data path consisting of:
s the main processor
m the HP-PB bus
s MUX card logic common to all ports
m the MUX card to panel connection cable (if applicable)
m distribution panel logic common to all ports (if applicable)

m pane] logic specific to the selected port (steps 460-475 correspond to ports
0-15).

Note that some versions of the distribution panel require that the user install a panel loopback
hood. When this is the case, which the diagnostic will detect, the user will be asked to install
this hood via a special message.
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Note With the J2092A, J2093A and ports 8-15 of the A1703-60022, the panel
loopback tests up to the 78 pin Mux connector only. In the case of ports
i 2-7 of the A1751-60001, the panel loopback tests up to the hexapus cable

connector. Additionally, the J2093A requires a 78 pin loopback hood (part no.
J2093-60002) to execute this loopback.

Terminal Loopback

These Section 4 steps test a data path for a selected port from the HP-PB MUX card up
through a terminal, as long as that terminal is an HP terminal. Note that this part of the
diagnostic is not intended to test the terminal, or the terminals software driver. Rather it
is intended to exploit loopback capabilities in the terminal to more fully diagnose the FRUs
under test. Note that MUX microcode must be loaded for this section’s steps to execute

properly.
Steps 480-495 These steps test a data path consisting of:
= the main processor
s the HP-PB bus
s MUX card logic common to all ports
s the HP-PB MUX card to panel connection cable (if applicable)
m distribution panel logic common to all ports (if applicable)

s panel logic specific to the selected port (steps 480-495 correspond to ports
0-15), only when an HP terminal is connected to the selected port.
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Section 5 - SELFTEST

This section permits the user to execute a selftest of the HP-PB MUX Card. The selftest is
embedded in the ROM resident on the HP-PB MUX card under test.

All error messages specific to this section indicate that the card itself is bad.
WARNINGS and CAUTIONS:

When any of this section is executed, any user connected to any port on the HP-PB MUX,
may lose data, be locked up, or may be disconnected.
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Section 7 - PORT RESET

This section permits the user to perform a partial initialization on a selected HP-PB MUX
port.

Steps 700-715 These steps perform a partial initialization on the selected HP-PB MUX port
(steps 700-715 correspond to ports 0-15), without disturbing the other HP-PB
MUX ports. A partial initialization will do the following:

a. Reset the selected port’s hardware
b. Reset the selected port’s associated microcode

This step will not work when HP-PB MUX microcode is not loaded. This
step will fail if executed just after section 5 in the same run command (If this
section fails to clear a blocked port, use the appropriate “CLEAR” section

step).
WARNINGS and CAUTIONS:

When one of this section’s steps is executed, any user connected to the selected port on the
HP-PB MUX, may lose data, be locked up, or may be disconnected.
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Section 8 - HALT

This section is used to reset the HP-PB MUX card’s firmware and hardware, while preserving
the state of the RAM.

A cmd_reset is issued to the SE on the HP-PB MUX card under test. The MUX 68000
on-board processor is reset, the MUX firmware stops running, and the on-board ROM
interpreter becomes active. Selftest will not be executed and microcode will not be
downloaded. The state of HP-PB MUX memory will not be altered; therefore, the “DUMP”
section (refer to Section 9) could be used to capture the memory contents. If this step is
successful, the HP-PB MUX card is left in a state where it can accept other commands (If the
HP-PB MUX card is not operable after this step, try the HP-PB MUX “CLEAR” section,
referred to in Section 2).

WARNINGS and CAUTIONS:

HP-PB MUX, when this section is executed any user connected to any port on the may lose
data, be locked up, or may be disconnected.
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Section 9 - DUMP

This section provides the ability to display, or capture to a file, the contents of HP-PB MUX
local RAM. The name of the DUMP file has the form: DUMPxDyymmddhhmm with x being the
MUX number, yy the year, mm the month, dd the day, hh the hour, and mm the minutes.

The DUMP file is in binary form, and can be listed in a hexadecimal format with the UNIX

command xd.

Step 900 This step executes a dump of the entire MUX RAM. It can take a long time
to execute (at least 15 minutes), and requires enough space on the disk to
create the dump file (512 kb per dump file).

Step 901 This step executes a partial dump of part of the MUX RAM memory, which
contains all the variables used by the firmware. It can take at least 15 seconds
to execute, and creates a dump file of about 32 Kb.

Although microcode need not be loaded to use these steps, the HP-PB MUX card must be in
a state ready to accept commands (this may require execution of the HALT section, prior to
using the step).

The interpretation of the output from these steps must be done by an expert diagnostician,
familiar with the HP-PB MUX card.

WARNINGS and CAUTIONS:

None - this section has no destructive effects on user data connected to the HP-PB MUX.
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Error Messages

The following is a listing of the most representative error messages generated and displayed by

PMUXDIAG.
5000 *x* DIAG INIT FAILED: CANNOT OPEN THE DEVICE DIRECTORY (MUXERR 5000)
ACTION Check for the existence of and for user’s capabilities on the /dev and /dev/diag
directories.
5001 *x* DIAG INIT FAILED: CANNOT STAT THE DEVICE FILE (MUXERR 5001)
5002 *** DIAG INIT FAILED: INVALID DEVICE FILE:
NAME TOO LONG (32 CHARACTERS MAX) OR
MUX OR PORT NUMBER OUT OF RANGE
CBECK THE /DEV/DIAG SPECIAL FILES (MUXERR 5002)
5003 **x*x DIAG INIT FAILED: INVALID MUX NUMBER IN THE RUN COMMAND.
CHECK THE /DEV/MUX AND /DEV/DIAG/MUX SPECIAL FILES (MUXERR 5003)
5004 #x* DIAG INIT FAILED: INVALID OPEN DEVICE IN TEIS CONTEXT (MUXERR 5004)
CAUSE PMUXDIAG is not the right program for this board. PMUXDIAG runs on 402994,
40299B, J2092A, J2093A, J2094A, A1751-60001, J1703-60004, and J1703-60022 muxes
only.
5005 #x* OPEN FAILED: DAR NOT INITIALIZED (MUXERR 5005)
5006 *x* OPEN DEVICE FAILED: A DEVICE IS ALREADY OPEN (MUXERR 5006)
5007 #++ OPEN DEVICE FAILED: DAR INTERNWAL ERROR (MUXERR §007)

INVALID MUX CARD NUMBER. CHECK DEVICE FILES.
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5008 **x+ OPEN DEVICE FAILED: ILLEGAL DEVICE (MUXERR 5008)

5009 *«x+ OPEN DEVICE FAILED: DAR DEVICE TABLE ENTRY INCORRECT (MUXERR 5009)
CHECK THE /DEV/DIAG DIAGKOSTIC SPECIAL FILE

5010 **x% OPEN DEVICE FAILED: SYSTEM CALL FAILED (MUXERR 5010)

5011 **x CLOSE FAILED: DAR YOT INITIALIZED (MUXERR 5011)

5012 #x& CLOSE FAILED: MO DEVICE OPEN (MUXERR 5012)

5013 *#* CLOSE FAILED: IEVALID FILE ID (MUXERR 5013)

5014 **% CLOSE FAILED: SYSTEM CALL FAILED (MUXERR 5014)

5015 *#*+ CLEAR FAILED: MUX INITIALIZATION FAILED (MUXERR 5015)

CAUSE Suspected failing FRU is the mux.

5016 #*% CLEAR FAILED: INITIALIZATION ERROR FOR PORT ! (MUXERR 5016)
CAUSE Suspected failing FRU is the mux.

5017 *%% RESET FAILED: PARTIAL INITIALIZATION FAILED PORT ! (MUXERR 5017)
ACTION Try the clear section to reset the port. Be careful that it is a destructive section.
5018 #*% HALT FAILED: UNABLE TO STOP MUX ACTIVITY (MUXERR 5018)
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5019 #*» UNKNOWN DAR FAILURE RESULT (MUXERR 5019)

5020 *#% MUX IS MARKED AS BROKEE (MUXERR 5020)

5021 *xx RETURNED STATUS = ! (MUXERR 5021)

5022 *»% INCORRECT TYPE OF MODULE: ! ; I EXPECTED: ! (MUXERR 5022)

CAUSE PMUXDIAG is not the right program for this board. PMUXDIAG runs on 40299A,
402998, J2092A, J2093A, J2094A, A1751-60001, J1703-60004, and J1703-60022 muxes
only.

5023 *** IODC CHECKSUM FAILED: ! (MUXERR 5023)

CAUSE Bad 10DC bytes. The mux ROMs may be corrupted. Suspected failing FRU is the
mux.

5024 *=** INVALID IODC HVERSION NUMBER (MUXERR 5024)

5025 *+* INVALID PARAMETER (MUXERR 5025)

5026 ++* INTERNAL DIAGNOSTIC ERROR (MUXERR 5026)

5027 *x* TEST FAILED. (MUXERR 5027)

DATA = !
5028 *xx LOOPBACK FAILED BECAUSE THE MUX IS NOT LOADED (MUXERR 5028)

RUN THE CLEAR SECTION FIRST (DESTRUCTIVE)
SECTION 2 STEP 199.
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5029 **x I/0 FAILURE OCCURRED TRYING TO DO LOOPBACK. (MUXERR 5029)
5030 *=x* LOOPBACK TEST FAILED. (MUXERR 5030)
FAILURE CODE = !
DATA = !
PORT = !
CAUSE Step in Section 4 have failed.
~ ACTION Ensure that Loopback hoods are fitted if required, and that peripheral cables are
removed from the ADP, DDP or port under test before re running. If the test still
fails, run tests starting at backplane and progressing to Panel. This will allow you to
identify the failing unit.
5031 x++ MUX CARD SELFTEST ! FAILED. (MUXERR 5031)
THE MUX CARD IS THE FAILING FRU.
ACTION If selftest number = 4, then replace the ROMs on the mux card. Otherwise, replace
the mux card.
5032 #++ CANNOT CREATE OR OPEN TEE DUMP FILE (MUXERR 5032)
CHECK USER’S CAPABILITIES ON THE CURRENT DIRECTORY.
5033 +++ DUMP MEMORY ADDRESS ERROR (MUXERR 5033)
5034 *«*+ CANNOT WRITE TO THE DUMP FILE (MUXERR 5034)
CHECK USER’S CAPABILITIES ON THE CURRENT DIRECTORY.
5035 *++ READ SYSTEM CALL FAILED (MUXERR 5035)
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