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Preface

The S700 Support Tape User’s Manual provides the information
needed to use the S700 Support Tape in troubleshooting HP 9000
Series 700 Computer Systems.

The part number for the S700 Support Tape is B2380-13400.

It is assumed that the user has knowledge of the HP-UX operating
system.

Note The customer is only licensed to use the Recovery
Utilities on the S700 Support Tape. All other use

i of any executable code on the S700 Support Tape
is restricted to HP support personnel only. HP

shall not be liable for any damages resulting from
unauthorized use of the S700 Support Tape. The
Support Tape remains the property of HP.

The following is a summary of chapters in this user’s manual:

Chapter 1 introduces the support tape.
Chapter 2 describes how to use the Support Kernel.
Chapter 3 describes how to use the MULTILIAG diagnostic

Appendix A lists the contents of the Support Kernel
memory-based file system.
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The S700 Support Tape

This manual describes the ST00 Support Tape and explains its use.

Note The customer is only licensed to use the Recovery
Utilities on the S700 Support Tape. All other use

6 of any executable code on the S700 Support Tape
is restricted to HP support personnel only. HP

shall not be liable for any damages resulting from
unauthorized use of the S700 Support Tape. The
Support Tape remains the property of HP.

Purpose of the S700 Support Tape

The 5700 Support Tape allows you to diagnose and fix problems when
the operating system cannot be booted from the system disk. The
support tape runs on minimal hardware, with or without the system
disk. This hardware configuration includes:

m The minimum supported amount of memory for a given SPU (16
Mb for the MCF Release)

m Console

m DDS tape drive

= Input/output paths to the console and tape drive

The S700 Support Tape is also intended to:

m Provide a vehicle for distributing ISL-based support tools.
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Design of the S700 Support Tape

The support tape contains a special version of the HP-UX operating
system, called the Support Kernel.

Note The Support Kernel contains a memory-based file
system and functions independently of the system

i disk. This sets the Support Kernel apart from the
standard HP-UX kernel.

Some consequences of the structure of the Support Kernel are:

m The memory-based file system is much smaller than the typical
disk-based file system.

m Because the memory-based file system is smaller than normal, you
can rapidly exhaust the available memory space. When the file
system is full, you must remove some of the existing files before you
can load any new files.

m The total memory used by HP-UX and the file system is about
6.0 Mb. You can use the remaining memory to run programs.
Remember that the HP-UX kernel itself requires some of this
space to run. Subject to space limitations and some other factors
(discussed below), you should be able to run any program that runs
on a standard HP-UX operating system.

Note If you find any programs that do run on a standard
HP-UX operating system, but do not run on the

d Support Kernel, please log an entry on the Software
Tracking and Reporting System II (STARS II)

against Part No. B2380-13400. See the STARS II
User’s Guide for details on how to use STARS II.

m The Support Kernel is not configured to swap (hence it is able to
function independently of a system disk). A program that attempts
to swap can cause the Support Kernel to crash. No program that
inherently relies on the existence of a swap device or whose sticky
bit is set should be run under the Support Kernel environment.
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Tape Layout
The S700 support tape is organized as follows:

The following is a brief description of the contents of these sections of
the tape:

LIF This LIF volume contains the following
programs/tools :
ISL standard version of the Initial
System Loader released with
HP-UX.
FS [:E¥ environment contained in a

tape-based file system.

HPUX standard version of Mongoose to
launch the RECOYERY kernel and
LEX.

RECOVERY Support Kernel

IOMAP standard version of the I0OMAF
utility

SS_CONFIG standard version of the
S5 _COHFIG utility

MULTIDIAG standard version of the
MULTIDIAG diagnostic

DEX standard Diagnostic Executive
contained in Support Tape LIF
volume (for performance reasons)

Image 1 Golden Disk Image of the Developer’s +oot disk
Image 2 Golden Disk Image of the Developer’s <uz+ disk
Image 3 Golden Disk Image of the Runtime -zt disk
Image 4 Golden Disk Image of the Runtime ~uzr disk
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Using the S700 Support Tape

To use the support tape you must:

s Know the HP-UX operating system, especially the HP-UX file
system, device files, and data backup/recovery utilities.

s Know how to boot from the support tape.

® Know which tools and commands you need and how to use them
(for example, mount, fzck, fhackup frecouver).

® Know how to use the Access Port, if remote support is required.

Booting Up
This section describes how to boot from the support tape.

Assume that the system has halted and cannot be booted from the
system disk. To boot from the support tape:

1. Turn off the power to the workstation, wait a few seconds, then
turn the power back on.

2. Press the <ESC> key. In a few seconds, the message appears:
Terminat ing selection process.
A short time later, this message appears:
Searching for potential boot dewvices.
To terminate =earch. pressz and hold the ESCAFE kew.
A list of potential boot devices might look like this:

P i.6.8 CLIAMTUN PLE1IEE
Fi i.5.6 RUAMTUM FLZIGE
F2 i.4.8 HF =021 DAET DRIVE
2 sC=i. 2.6 TOSHIBA CO-ROM DEIVE: <M
Fd lam. 122456-Y&%abc homebaze
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This process may take several minutes. When search ends, this list
of actions appears:

by Boot fram specified device
=y Search for bootable devices
a» Enter boot administration mode

=3 Exit and continuge boot sequence
7 Help

Select from menual
3. Insert support tape in the SCSI tape drive.

4. Scan the Device Selection list. Look for the SCSI tape drive and
note its F'ri number. For example, if the SCSI tape drive is listed as
item FZ, type:

Select fraom menu: b p2 1pl

This command will cause an S700 workstation to attempt to boot

the Initial System Loader (also known as the Initial Program

Loader or IFL). It may be about a minute before boot messages

begin to appear on the screen. It takes about five minutes to boot

IZL from the support tape.

The prompt for the Initial System Loader (I15L ) appears:
I=L

5. To launch the IJMAF utility, simply type (at the support tape ISL
prompt):

IS TOMAP

Follow a similar procedure to launch the 55 _COMFIG utility and
the MUULTIDIAG diagnostic. It takes twenty to thirty minutes to
launch an I3L level utility or diagnostic from the S700 Support

Tape.

The S700 Support Tape 1-5



6. The quickest way to launch IE¥ from the S700 Support Tape
environment 1is to type:

ISLY hpus= boot tapeli:iDER

It takes about thirty minutes to launch DE} from the support tape
in this manner.

Another way to launch ['E from the support tape is to type:

150 hpus boot tapedisetcsdigordexsdes
7. To boot the Support Kernel, type:
ISl =support

It currently takes about thirteen minutes to boot the Support
Kernel from the S700 Support Tape. You will receive many
boot/initialization messages on the screen. Eventually, you will
receive this prompt:

Freszz <retwurrne o continge

After you press the <reaturr> key, the SUFFORET TRFE RESTORE
ISk IMRGE MEMU appears. See the “Using the Support Kernel”
section of this manual for more details.

Caution Do not reboot the system while any disk-based file
systems are mounted. Unmount all of the disk-based
‘ file systems by typing the following (at the support
tape shell prompt) :

# setoougmount —a

Do not cycle power or press the Trran=f et of
Contral (TOC? button to reboot the system while
the Support Kernel is running.

There are two proper ways to reboot the system.
One of them is to type the following (at the support
tape shell prompt) :

# + it r_Eltl [mln] +

m

The second way to reboot the system is to select the
Shust down Sustem option from the SUFFORT TRFE
RESTORE DISK IMAGE MEMLL
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Using the Support Kernel

After you boot the Support Kernel, the following menu appears:
SUPFORT THPE RESTORE DISK IMAGE MEHU

b. Backup Sustem Disks

d. Eestore Dewvelopment Enwvironment
Restore FEun—time Enuvircnment

=. Shutdown Sustem

he Diszplag Support Tapese Uzer's Manual
Exit to =hell

elect one of the abowve:

A menu option is selected by typing an appropriate letter followed by
<return > For instance, to exit to the shell, type:

Select one of the abowe:r » Jreturns
To return to the Suprort Tape Menu, type this at the shell prompt:
# menu

The following commands are available at the S700 Support Tape shell
prompt:

(=1 +
clear

[ =1

CR1o

dd
Sorep
fbackup

trecouer
f=ck

imit
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1=
MoFre
rount
rit.
Febioot
=1

=h

=

tar
rmoant

Refer to the rmari pages for these commands to obtain information
about using them.

Note Three mount points are provided in the Support
Kernel memory-based file system for mounting

‘ disk-based file systems. Mount points are simply
empty directories that can be used for mounting file

systems. These mount points are : <mnt1, ~mrt 2
and <t 2

For example, to mount a file system pointed at by
a device file “deuwsdzk-£s5 type the following
command at the shell prompt:

# setoomount Sdewsdskses@ omntd

A file system may have to be fixed by =k, before it
can be mounted. Refer to the man pages for mount.
and §=zck for more details.
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In order to attempt to fix file system(s) on the system disk(s) by using
the ¥=ck utility, you must specify appropriate character disk device
file(s). The following convention of mapping disk device file names to
physical hardware paths is followed in the Support Kernel:

SCEI.P.4
SCEI.1.4 Sdens
] L2 S
SCEl.2.8 Sdegere
SCE1.4.8
SLEI.G.H4
For example, to fix a file system on disk ZC=1. 6.8 (the root disk for

the MCF release), type the following command at the shell prompt:
# setcofzck -p sdewsrdskSGz@

As the file system check progresses, many messages appear on the
screen. Some of them may indicate that files have been corrupted and
are being repaired.

Similarly, to fix a file system on disk SC51. 5.8 (~uzr disk for the
MCF release), type the following command at the shell prompt:

# Jetcofsck -p sdewsrdskoSs8
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Troubleshooting Suggestions

The following section describes some typical troubleshooting scenarios
with suggested fixes.

fsck succeeds in fixing the file system(s).

If # =ck succeeds in fixing the file system(s), you have the following
options:

1. Reboot system and try to boot from the system disk. There are
two proper ways to reboot the system. One of them is to type the
following (at the support tape shell prompt) :

# etcorebont

The second way is to select the Shut down Sust em option from
the SUFFORT THFE RESTORE DISE IMAGE MEHLL

Note Make sure no disk-based file systems are mounted
when you are rebooting. This can be ensured by
d executing the following command:

# retosupount -3

2. Use support tape data backup/recovery utilities to restore the
latest system backup. This may become necessary if ¥ =k succeeds
in repairing the file system(s), but the machine still cannot be
booted from the system disk (for example, if a kernel has been
corrupted). Support tape backup utilities can be used to back up
the current contents of the system disk (or just the important files).

The following data backup/recovery utilities are provided in the
support tape environment:

fhackup frecover tar cpio

Note that these utilities can be used only if the file systems have
been successfully fixed by =k and have been mounted. The
rackup Sustem Disks option of the Suppart Tape Menwy,
however, can be used to create a raw backup of the current contents
of the disks, even if =ck fails.

Refer to the man pages for more details about using the HP-UX
commands mentioned above.
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3. Restore appropriate disk images using the Zupport Tape Menu.

Note Restoring a disk image from the support tape causes
ALL of the information currently contained on a
‘ systemn disk to be lost.

The procedure for restoring disk images is intended for dealing with
D.0.A. (“Dead On Arrival”) systems, and for recovering disks with
corrupt file systems, which cannot be repaired by f zzk . Restoring
disk images may also become necessary when a system cannot be
booted from the system disk, and a customer does not have a
backup.

fsck is unable to fix the file system(s).

There are two possible reasons why ¥ =ck may not be able to repair
the file systems:

1. File system corruption is too severe for ¥ =k to succeed.
2. There is a hardware problem.

Error messages displayed by + =ik should help to determine the cause
of the problem.

In case of severe file system corruption, the suggested procedure is to
restore Golden Disk images using the Suppotrt Tape Meru; boot
from the system disk; and then restore the latest customer backup.
Note that the Backup Swster isk= option of the Support Taps
Meriu can be used to back up current contents of disk(s), prior to
restoring Golden Disk Images (even if f=zck fails).

There are several tools on the S700 Support Tape which will help in
troubleshooting hardware problems. These tools are:

TOMAF

DE™

MULTIDIAG
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Using the Backup System Disks Main Menu Option

This support tape “SUPPORT TAPE RESTORE DISK IMAGE
MENU” option allows you to create a raw backup of the current
contents of the system disk(s). Disk images are backed up on a DDS
tape in 10Kb block sizes, separated by End_Of_File (EOF) marks.

To back up the system disks, using this approach, do the following:

1. Obtain a scratch tape. This is a DAT tape which may be written
on without destroying needed data. Make sure that the tape is not
write-protected. To do this, check the rear of the cassette. You
will see a sliding tab in one corner. This tab is used to open and
close the “recognition hole” in the cassette. If the hole is open, the
cassette 1s write-protected; if it i1s closed, data may be written on
the tape. If necessary, slide the tab to close the recognition hole.

2. Type the following command at the Support Kernel shell prompt
to get the SUFFORT TAFE RESTORE [ISK IMAGE MEHLE

# reng

The following menu appears:
SUPFORET TAPE EESTORE DISE IMAGE MEMU

b. Backoup Sustem Disksz

d. Eestore Developrent Enuvironment

. Festore FEum-time Ervironment

=. Shotdown Sustem

he Display Support Tape Uzer's Manual
Exit to shell

-t one of the abowe:
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. To select the Backup Su=tem [isks= option, simply type:

Select orme of the abowed: b <return

This prompt appears:

Ernter Tape [riwe Path :

. Type in the hardware path of the SCSI tape drive from which the
system is currently booted (the hardware path of the SCSI tape
drive that contains the support tape). For example:

Enter Tape [riwve Path @ SCSI1.4.08
These lines appear:

Remowe Support Tape from taps drive.
Imzert witable =scratch tape into tape driwve.

Frress "co" then <return® to continue, o
Fress "a" then <returns: to abort backur process,

. If you do not wish to continue, press A <returrn> You will
receive a prompt that will allow you to return to the SLIFFORT
THFE FEZTORE DISEK IMAGE MEHLU.

. Remove the support tape from the tape drive, by pressing the
eject button, and insert the scratch tape into the tape drive.

. Press & <returrni>

If the tape is write-protected, you will see this message:

rnable o access tape at <addreszs: for writina.

Insert writable zcratch tape into tape drive.

Fres= "c" then <return> to continge, or

Fres= "a" then <return® to abort backup process.

If you receive this message, remove the scratch tape, render it
writable, put it back in the tape drive, and press C <return>
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These lines appear:

Fresz= "r" then <returre to back up

Root 0 2 00 Disks o

press "' then dreturr: to back up
Uzer © ~usr 5 Disk, o

press "a' then <Sreturne to abort
baczkur process.

8. Press F <returr> This prompt appears:

Legaal dizsk

.._...
(A0 I Y
-

T [

Ernter Fath for Root ¢ 3 [Disk

The default MCF hardware path for the root (<) disk is
SCEl.e.R

9. Type in the hardware path of the disk which contains the rzot
(- partition:

Ernter FPath for Root O - 2 Dizk @ SC51.

|"'|

The backup of the rzat disk begins. It takes about half an hour.
When the backup of the roat disk is finished, this prompt

appears:
Frezs "r" then <returm: to back up
Root o o 2 Disk. or
prress "u" then <returrms to back up
zer o susr » Disks or
|:r'-==~= "a' then <dreturre to abort
backup process,

10. You may now type U <returr> to back up the ~uzr disk.
When the backup is done, you will get the same prompt. Type H
<teturr> This prompt appears:

Femowve zcratch tape.
Imzert Support Tape.
Frezz <returm: to get back Lo main menu
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Remove the scratch tape from the drive, and put it in a safe place.
Put the support tape back in the drive, and press <t =t urn> The
SURPFORT TRAPE RESTORE ISK IMAGE MEHLU reappears.

Note The following procedure for restoring a backup,
created by the process described above, assumes that

‘ a device file ~dewrmt ~4mn corresponds to a DDS
tape drive; and device files ~de,.-rd=zk &=z and

~dewsrdsk -5z8 correspond to the roxt and user
disk drives, respectively.

Load the backup tape into the tape drive. Type the following
commands at a shell prompt:

-
A%,

# dd if=<devsrmtodan of =<sdewsrdsk~5sz8 be=10k
# dd if=-devsrunt-sdnn of =<dew-rdsk<5z8 bhs=18k

T
[

Using the Restore Development/Run-time Environment
Main Menu Option

Note Restoring a disk image from the support tape causes
ALL of the information currently contained on a

‘ system disk to be lost. Consider backing up the
system disk data before restoring disk image(s).

This can be accomplished by:

Iy

1. Using the Backup Sustem Disks= option of the
SUPFPORT THPE RESTORE LISE IMAGE MEMLU.

2. Using fbackup from the support tape shell
prompt (assuming f =zk succeeds in fixing the file
system).

Also note that frecaower can be used from the
support tape shell prompt to restore the latest
backup (assuming f =k succeeds in fixing the file
system).

To restore a development environment, press [' <tetutr > at the
SUFPORT THFE RESTORE DISE IMAGE MEHL prompt.
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To restore a runtime environment, press B <refurr> at the
SURPFOET TRFE RESTORE DISE IMAGE MEMU prompt.

The recovery procedure for both is identical:

1. This prompt appears:

Legal tap

[Tn]
il

I
3
-

[y )

=1

Enter Tapes [riwe Path @

2. Type in the hardware path of the SCSI tape drive from which the
system is currently booted (the hardware path of the SCSI tape
drive that contains the support tape).

—
Lax}

Emter Tape Driwe Path @ SCEI.4.

These lines appear:

Frress "r" then <returme o restore
Boot ¢« 3 Dizk. or

press "o then <returre to restore
Uzer ¢ ~usr » Dizk, ar

press "a" then <returre to abort
restoration process.

o Hs SR
«Ey 7.

Enter Fath for Root ¢ 7 3 Dizk

The default MCF hardware path for the -zt () disk is

SCEl.E.R

4. Type in the hardware path of the disk which contains the oot ()
partition:

=l

—

Enter Path for Root O - 2 Disk ¢ SCSI.E.

The restoration of the oot disk begins. It takes about half an
hour.
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When the restoration of the root disk is finished, this prompt
appears:

Fress "+" then <return> o restore

Foot €« 2 Diska. or

press "u" then <returns to restore
Uzer ¢ susr » Disk, or

preszs "gz" them <retoarm> to abort
restoration process.

. Press || <return> to restore the user disk. The procedure is
similar to that described above for the roct disk.

When the restoration of the ~u=i- disk is finished, this prompt
appears:

Freszz "r" then <returns to restorse

Foot 0 2 0 Dizks or

press "u" then <return® o restore
Uzer ¢ rusr 2 Disk, or

pres=s "3" then <returnr to abort

restoration process.

. Press A <return> This prompt appears:
Fress <return> Lo get back to main menu

Remove the support tape from the drive, and put it in a safe place.
The SUFFOIRT TAFPE RESTORE DISE IMAGE MEMLU reappears after
you press the <rs=turn> key.

. To reboot the system, type & <teturn> at the SUFFOIRT TAFE
RESTORE DISE IMARGE MEMU prompt.
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Using MULTIDIAG

This chapter provides basic information on running MULTIHIAG from
the S700 Support Tape. For further information on S700 diagnostics,
exercisers, and utilities, see the following two manuals:

m HP Apollo 9000 Series 700 Precision Architecture RISC Diagnostic
Manual (part number 09740-90041)

m Using DEX and SAX with HP-UX (part number A1926-90002)

Introduction

MULTIDIALG provides a means to test and diagnose multiple
components of the S700 Computer System, by integrating the testing
of the processor, memory controller, and I/O interfaces into one ISL
diagnostic.

Minimum Configuration
In order to run MULTIDIAG  the system must include the following:
m A disk or tape

a A system console
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Running MULTIDIAG

Once I=L has been loaded, the 151 prompt appears on the system
console. At this time, the user can load MULTIDIAG by typing the
following:

TSlrmult idiax
The diagnostic is then loaded into memory and the following banner is

displayed on the system console:

zor — Interface
A. AL
hiz diagrostic -

The diagnostic prompt will then appear:
MULTIDIAG:

The system now waits for the user commands. At this point, the user
can select which sections to run; whether to enable activity printouts;
whether to enable error or isolation messages; and whether or not to
enable looping. Hardcopy printout can also be selected at this point.
If the user does not specify particular sections or steps to be run, the
default values are the following:

m all test sections are run

m activity indicators are enabled

m error and isolation messages are enabled
m pause after isolation message is enabled
® looping is disabled

m hardcopy is disabled

To begin execution of the diagnostic, enter the following at the
MULTIGIAG: prompt:

MULTIDIAG resume

If activity printouts have been selected, the following will be displayed
as the diagnostic progresses through each section (assuming all
sections have been selected):
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STARTIMG CFU DATA FATH TESTS - SECTIOHS 1-6

SECTION 8@l
SECTION @iz
SECTION &gz
SECTION @84
SECTIOH Ba5
SECTION B85
STARTIHG WIFER DATA FATH TESTS — SECTIOHZ V18
SECTION B&7
SECTIOH Bas
SECTION B89
SECTION 81@

The following message is displayed, after the last has been executed:
DIAGHISTIC COMPLETED

If looping has been enabled, then at the end of each pass through the
diagnostic, a message similar to the following will be displayed:

EHD OF PASS QEEEHEH06GE1

If error messages have been enabled, and a fault is detected, then a
message similar in form to the following is displayed:
EREOR MO, @2 DETECTED IW SECTIOH 812

Error numbers range from a few to over 100 per section, starting with
1. If isolation messages have been enabled, then immediately following
the error message will appear a message of the form:

THE FAULT IS MOST LIKELY IM THE CFPU CHIF

In some cases, additional components may be designated, if the
symptom is such that the fault cannot be resolved to a single
component. The exact function that failed can be determined by using
the section and error numbers to index into the diagnostic listing,.
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Operational Commands

The following commands are provided via the user interface, to enable
the user to run the diagnostic in the manner desired. These options
pertain to the processor diagnostic. It is only necessary to type the
first four letters of each command. Also, more than one command can
be typed on the same line, by separating them with semicolons.

changeio
creg
debug
eepr
eeps
eipr
eips
enpr
enps
erro
errp
exit

freg

hard
help
info

listio

loop<n>

proc n

Change paths to boot devices, console, or printer
Display all control registers at end of last test
Invoke the Software Maintenance Monitor (MON)
Enable error message printing

Enable a pause after an error is detected

Enable isolation message printing

Enable a pause after an isolation message is printed
Enable non-error message printing

Enable a pause after a non-error message is printed
Shorthand for eepti siptri snpr

Shorthand for epp=t=ip=: snps

Return to ISL

Display current contents of the floating point
registers

Force all messages to a hardcopy device
Print information on operating the diagnostic

Print information about diagnostic (e.g., what
sections test what)

List the I/O paths to boot devices, console, and
printer

Set number of times to loop through diagnostic; if no
n, loop forever

Set numbers of processors to run diagnostic
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pstatus

registers
reset
resume

run

sect n
sepr
seps
sipr

sips

snpr
snps

sstate

state

stop

Display processor chip revision number, and various
status registers

Display all general registers at end of last test
Re-initialize runtime options to default values
Restart diagnostic after a pause

Start running diagnostic from beginning of currently
enabled sections

Set numbers of test sections to be executed
Suppress error message printing

Suppress a pause after an error is detected
Suppress isolation message printing

Suppress a pause after an isolation message is
printed

Suppress non-error message printing
Suppress a pause after a non-error message is printed

Return diagnostic to initial entry point and
re-initialize (start state)

Display the current values of the run time options

Stop ISL from continuing the auto boot sequence
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Tape-Resident Files

A

Below are the contents of the Support Kernel memory-based oot file

system :

Saprofile

hin

Shine
Eime
Sbine
Eine
Thinels
. Shine
SRl
Sbine
AEine
Rine
Soinet

. Sdenn

S ¥

et
P N
. et
, SEtie
Teteofack
Y A
1 Xl
-3 Yuly
. cetos
) et
etz
. et

et

ALk

#libe

cat
g =)
CE1D
dd

rat
1
=h
=ty
=

—
i

-

foackup
fbackuprdr
thackupuwrtr

frecouet

init

ot

me tl [l 1‘
umognt

‘Fassid

=] = ]A]=
mnt toab
Ut mp

crt@d, o
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Slibodlid. sl
Alibelibca =1
Slibslibma =l
« St 1
« St 2
o STmt S
S A 1=
. SUSE
CSuUstsbin
Susrsbinsclea
PN = ol uh g P Tl )
Ausrebines =
s shine
AuErslib
Susrslibcstermint o
LSusrslibctermintosh
useslibsterminf oshsShe
SUSESLmp
usret ape ol
ustetape gilsbackup disks
Susretape gl creng

. + ape_ U 1 e
SUsrstape gl s
cSusretape ulsSYEE
<tape uisshow man
S lost+found

A-2 Tape-Resident Files
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