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Introduction
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1.1 Purpose

The primary intent of this manual is to help you troubleshoot hardware problems
in a CM-5 system. It contains a varicty of information for this purpose, including;
descriptions of the system hardware, a description of the error reporting system,
descriptions of the diagnostic tools provided for troubleshooting hardware faults,
and recommended diagnostic procedures.

How you use this manual will largely depend on how experienced you are with
CM-5 systems.

= If you are new to the CM-5 and its diagnostic software environment,
emdiag, you should read through the entire manual at least once before
you have occasion to use it. Then, when a troubleshooling situation arises,
follow the basic troubleshooting procedure described in Section 2. This
procedure will get you through the initial diagnostic steps and will guide
you in using other sections of the manual as the particular troubleshooting
session requires.

= If you have a good understanding of the system architecturc and experi-
ence using emdiag, you can treat this document as a reference manual,
consulting it only for specific details.

NOTE: This manual assumes that you have received formal training on CM-5 sys-
tem administration and maintenance issues. It does not provide comprehensive
documentation of these topics.

October 9, 1992 1
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1.2 General Troubleshooting Practices

The practices listed below have been found to promote more efficient trouble-
shooting in virtually all situations. They either simplify the troubleshooting task
or they help avoid introducing new problems as old ones arc investigated.

1. Gather initial information. — Before taking any active diagnostic
steps, gather as much information about the failure as possible. Some
questions that often uncover useful clues are listed below.

If the failure occurred while running a user program, ask if the pro-
gram has run successfully on this CM-5 before. If so, has the CM
changed in any way since then? If the answer is yes to these ques-
tions, find out what changes it has undergone since the program last
ran successfully.

Has the user program run successfully on a different partition of this
CM? If the answer is yes, focus attention on the hardware asso-
ciated with the failing partition.

Likewise, has the program run successfully on another CM-5 sys-
tem? If so, is that system different in any way — software version,
hardware configuration, ECO levels, etc? If yes, consider the impli-
cations of those differcnces.

Have any other programs run successfully on thc same CM parti-
tion? If yes, examine the differences between the successful and un-
successful programs. For example, are the memory requirements of
one program significantly different than the other?

2. Check for simple solutions first. — Check the obvious conditions, such
as power supply or cooling fan failure. While these checks seldom lead
to an immediate fix, they will avoid unnecessary troubleshooting time
and effort on those few occasions when the solution is simple.

3. Change as little as possible. — Every modification to hardware has the
inherent risk that it will introduce a new problem. When changes are
unavoidable, try to adhere to the following guidelines:

Change one thing at a time and record all changes.

When you make a change that does not fix the problem, undo the
change before progressing to the next step, particularly if that step
involves making another change.

October 9, 1992
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= If diagnostic messages point to a specific circuit board, check the
board’s seating before replacing it. Poor electrical contact caused
by contaminated edge connectors or by inadequatc seating is a com-
mon cause of faulty performance. Reseating a circuit board will
help clean the metal surfaces and re-establish solid contact. After
reseating a board, retest to see if the fault was corrected.

Swap boards before changing cables. — Use board swapping for fault
isolation before changing cable connections. In a systcm that has been
running successfully, cable faults are much less likely than component
or board failures. In addition, disconnecting and reconnecting cables
poses more risk of causing a new problem than replacing circuit boards.

For intermittent problems, increase the length of test runs to stress
the hardware being tested.

ALWAYS WEAR ANTI-STATIC PROTECTION WHEN HANDL-
ING CIRCUIT BOARDS. STORE BOARDS IN ANTI-STATIC
BAGS.



CM -5 Fi :efd Serv;.-::e G uide — Preliminary

i

i i T e e A

1.3 Summary of Diagnostic Tools

Various diagnostic tools are provided for troubleshooting hardware failures on
the CM. The following list summarizes these tools and indicates where you can
find explanations of their use.

Use kpndbx to investigate Processing Node failures. The procedure for
using kpndbx is described in Appendix A. Its man page is provided in
Appendix M.

The primary diagnostic tool for investigating hardware faults in the CM-5
is emdiag. Its use is described in Appendix B. The emdiag man page is
in Appendix M.

A subset of emdiag tests target IOBA hardware. These tests are aug-
mented by several independent test packages, which excreise the different
I/O devices and their interconnecting hardware. The various I/O-related
diagnostic tools arc described in Appendix F.

A number of system verifiers are available for exercising the CM across
functional boundaries. These provide comprehensive coverage of system
functions by closely emulating the behavior of user applications. These
verifiers are described in Appendix H.

October 9, 1992
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Troubleshooting Fundamentals
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Often, the initial stage of a troubleshooting session — deciding what action to
take first— can be the most difficult. This chapter offers a brief set of guidelines
for dealing with this early phase.

The steps presented below offcr a rational opening strategy [or troubleshooting
CM-5 hardware faults, regardless of the source of the failure. Figure 1 illustrates
the key points in this procedure.

NOTE: As a matter of convenicnce, you can have emdiag running on the full
system at all times. This emdiag would not be associated with any individual
partition (i.e., it would not be invoked with the —p option) and would therefore
not interfere with timesharing daemons running on partitions. Appendix M con-
tains the emdiag man page.

1. If emdiag is not already running, invoke it on the entire CM (do not use
the —p option).

2. Run find-cm-error. Sce Appendix K for a description of £ind-cm—
error output,

3. The next step depends on what £ind-cm-error rcports.

= If no crrors are reported, the problem may be in a Processing Node
or in an arca of I/O hardware that is not accessible to the diagnostic
network. In cither case, PN registers may provide useful status in-
formation. Run kpndbx to read PN status. Appendix A describes
the kpndbx procedure.

= If Control Network errors are reported, use the troubleshooting pro-
cedure described in Appendix D, Tracing Control Network Errors.

October 9, 1992 5
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If Data Network errors are reported, use the troubleshooting proce-
dure described in Appendix E, Tracing Data Network Errors.

If £ind-cm-error points to IJO hardware, use the troubleshooting
tools described in Appendix F.

If all chips on a backplanc or on multiple backplanes report errors,
the source of the problem can be a faulty power supply, system
clock, or diagnostic network. Appendix G describes the procedure
for troubleshooting symptoms of this kind.

October 9, 1992
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Primary Troubleshooting
Decision Tree

YES Fails to
power up
v .
Check environmental
sensors and power input. NO

Run find-cm-error
and evaluate output.

l

Invoke kpndbx 10 inves-
tigate PN status, Run
where to see what type
of operation failed.

11Q Error

Y

Perform I/O diagnostic
procedure described in
Appendix F.

Take corrective action
as indicated by kpndbx
output. Sce Appendix
A for guidance.

Figure 1. Strategy for initial phase of troubleshooting scssion.
(1of 2)
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Primary Troubleshooting

Decision Tree

From
page 1

Control

YES

Network 1

Grrors
7
Pedform CN diagnostic
procedure described in
Appendix D.
YES
Perform DR diagnostic
procedure described in
Appendix E.
All
chips on
one or more YES

backplanes re-
port errors

!

Evaluate output accor-

ding to guidclines pre-

sented in Appendix G.
(to be completed)

Run cmdiag lests to pen-
erate more diagnostic
data, as described in
Appendix B.

Figure 1. Strategy for initial phase of troubleshooting session.
(20f2)
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Summary

The CM-5 preventive maintenance program is intended to expose incipient hard-
ware faults in a controlled sctting, reducing the likelihood of failures occurring
while user code is executing. There are two schedules in the CM-5 preventive
maintenance program — a short, less comprehensive daily routine and a longer,
more rigorous weekly procedure.

® The daily routine implements the Processing Node test group, the Data
Network verifier group, and the Control Network verifier group. This pro-
cedure is illustrated in Figure 2; detailed descriptions of each step are pro-
vided in Section 3.2 and are cross-referenced in the margin of Figure 2.

=  The weekly program involves running the JTAG tests in addition to the
daily test groups. Figure 3 illustrates this procedure in transcript form with
cross references to detailed descriptions in Section 3.2.2.

If the system includes I/O hardware, several I/O tests provided by emdiag
are added to the weekly regimen. This expanded procedure is illustrated
in Figure 4 with cross references to detailed descriptions in Section 3.3.3.

NOTE: Currently, the weekly maintenance procedure is not compatible
with user partitions and, so, requires exclusive use of the system.

emdiag includes an interface to the empartition software, This interface al-
lows you to use the high-level empartition functions to restrict the scope of
emdiag to a subset of the system hardware. Tests run within that partition will
not interfere with user applications running in other partitions.

October 9, 1992 9
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Daily PM Procedure

Introductory Notes

The system used to illustrate this procedure example has the following attributes.
— System is named Calliope and has 256 PNs,
— Diagnostic server is named homer.think.com.

— Calliope has two 128-PN partitions, which are allocated to partition
managers named virgil.think.com and milton.think.com.

— Diagnostics will be run on virgil.think.com.

(continued on next page)

Figure 2, Daily preventive maintenance — 1 of 2

October 9, 1992
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Daily PM Procedure

(continued from previous page)

NOTE

‘When the partition managed by milton becomes available for testing, repeat
steps 4 through 6 on miltoen.

Figure 2. Daily preventive maintenance — 2 of 2,

October 9, 1992
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Weekly PM without I/0

Introductory Notes

The system used to illustrate this procedure example has the following attributes.
— System is named Calliope and has 256 PNs.
— Diagnostic server is named homer.think . com.

— Calliope has two 128-PN partitions, which are allocated to partition
managers named virgil.think.comand milton.think.com.

— Diagnostics will be run on hemer.think. com

(continued on next page)

Figure 3. Weekly maintenance with no /O — 1 of 2

October 9, 1992

























































































































































































































































































































































































































































































































































