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CHAPTER I 1f, for some reason, the error message is not displayed, the faulty SIMM
(OPUS) can be isolated from the physical address as follows:
1.* OPUS Memory Component Identification phys addr where z =
0,4,8,c 1,5,9,d 2,6,a,e 3,7,bft
When encountering a memory error during self test the OPUS workstation
for the C3800 does not directly display the failing module. This nnnnnz leading 0 ML8 ML7 ML6 MLS
bulletin should help in isolating the failed component. lnnnnnz MR8 MR7 MR6 MRS
2nnnnnz ML4 ML3 ML2 ML1
The normal error on the OPUS will be of the type BxBy where the 3nnnnnz MR4 MR3 MR2 MR1
relationship to possible simms is shown in the table below:
X,y SIMMS Here are some examples:
00 MR8, MR4, ML8 ‘S EXAMPLE 1:
01 MR7, MR3, ML7 Phys Addr: 1394CAS8
02 MR6, MR2, ML6 an ~
03 MRS, MR1, ML5 I |__ 1000
10 MR8 i ~n
11 MR7 Il I1__ 00
12 MR6 Il Olnnnnnn
13 MRS SIMM: MR8
20 ML4
21 ML3 EXAMPLE 2:
22 ML2 Phys Addr: 3381ABS8
23 ML1 ~n ~
30 MR4 Il |___ 1000
31 MR3 |1 A
32 MR2 Il I1__ 00
33 MR1 |1 03nnnnnn
SIMM: MR4
In cases where further isolation is necessary it will be necessary to use
the physical address. The physical address can acquired from the syslog EXAMPLE 3:
file located in /var/adm/messages. The format of the entry for the Phys Addr: 32A0204
memory error is as follows: an ~
Il |__ 0100
date time info: pme=nnnnnnnn,phys addr=wnnnnnz Il ~n
Il Il 00
This physical address is only necessary is the the x value is 0 in the Il - 03nnnnnn
error display BxBy. If this is the case then use the following table: SIMM: MR4
phys addr X,y SIMM
2.* OPUS Software Revision Infomation
nnnnnn 00 ML8
where leading 0 01 ML7 To locate the revision levels of current software on the OPUS, list the
is dropped in 7 0 2 ML6 following files:
digit addr. 03 ML5
/SPUOS_REV
lnnnnnn 00 MR8 /diag/DIAG_REV
where addr has 01 MR7 /mnt/os/VMUNIX REV
leading 1 02 MR6 -
03 MRS
3nnnnnn 00 MR4
where addr has 01 MR3
leading 3 02 MR2
03 MR1

Pagel Page 2
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3.* Setting up the OPUS Modem

This is the procedure for getting the modem functional on the OPUS. This
should not be necessary as all should be done in the software, but in
case a more indepth explanation is necessary.

Each time the rc.local script is run, the modem is initialized with the
command ‘/diag/bin/modem_init*. All this does is open the modem tty, and
send several AT commands to it, The commands that it sends are simply
listed in the text file "/diag/db/modem parms". 1If the modem is not the
FasTalk, some of these commands may need to change. There are three
settings that are important.

The modem needs to be in auto-answer.
On the FasTalk this was accomplished with a "atsO=1"

The modem needs to talk to the tty at 9600 baud, regardless of the
connect speed (this is usually the default). This had to be set on
the FasTalk because its default was a thing called 9600 trellis mode,
which does not work well with any modem other than a FasTalk. On a
FasTalk the command that does this is "at%b9600".

The modem needs to use the carrier detect line. Most modems have this
defaulted to turn the line on and leave it on - if that is the case,
getty will grab the tty line and try to talk to it (forever). This
causes logins to constantly time out, and you won’t be able to dial
out. The command that does this on the FasTalk was "at&cl".

It is also noted that the operating mode is set to Normal, this turns
off error correction. This is not desirable, but at any rate "at\n0"
is the command to enable this.

4.* OPUS Screen Characteristics and Network Use

As follow are the characteristics of the Opus screens, on the C3800, and
the functionality of using them on a network:

The xsfp is the program with the representation of the keyswitch. It
does a lot of little things; it provides buttons for booting, a toggle
for the printer, and a radio box for the boot mode. But its main job is
to provide SPU security. It restricts workstation keyboard and mouse IO
when the keyswitch is in the SECURE position. For this reason, if it
goes away, so does X. It is this feature that makes the xsfp
non-restartable.

The xsfp receives interrupts from the hardware whenever the state of the
keyswitch changes. It uses this information to determine when to boot
0S, and when to restrict user input. These interrupts are only sent to
one process at a time. For this reason, there can only be one xsfp
running at a time.

Page 3
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The CONVEXOS CONSOLE is the window that CONVEXOS should always be booted
from. It is basically an xterm, but has added features that make it
unique. It provides the functionality to dump characters written to the
screen to a printer. The CONVEXOS CONSOLE also allows a user, logged in
as rmtdiag, to take control of the window from a remote tty. This is
explained in greater detail below.

If destroyed, CONVEXOS CONSOLE is restarted automatically by the xsfp.
This is fine as long as CONVEXOS is not booted. The problem when
CONVEXOS CONSOLE is booted is that the console driver is no longer
associated with the window, and since the console driver is not
restartable, the system enters a state of limbo. I would expect that any
program running on CONVEXOS that would cause the console driver to write,
would hang. Much the same affect as doing a control S on a C2 spu
terminal. The moral of the story is never kill a window that has
CONVEXOS booted in it.

The other window of importance is the SPU CONSOLE. There is absolutely
nothing special about this window. It is an xterm that is given the -C
flag. This simply means that messages written to /dev/console from
programs running on the SPU workstation will appear in this window. Note
that this window only displays the /dev/console messages until another
xterm is started with a -C option. This can potentially lead to
confusion.

But this is supposed to be about remote control of the CONVEX. There are
two levels of remote interaction, one is simple, providing access to the
CONVEXOS CONSOLE window, the other has a bit more complexity but offers
complete control of the SPU from a networked workstation running X.

rmtdiag

To gain control of the CONVEXOS CONSOLE window, one simply logs in as the
user rmtdiag. When this user logs in, the CONVEXOS CONSOLE is told which
device rmtdiag has logged in through. The log in can be either through a
tty port, or from an ‘login‘. After resizing the CONVEXOS CONSOLE window
to match that of rmtdiag’s terminal (resizing only works if rmtdiag logs
in from a vtl00 type terminal or an xterm), CONVEXOS CONSOLE begins
communication with that device, and ignores keyboard input from the SPU
workstation keyboard. Both the remote screen and the CONVEXOS CONSOLE
recieve the same output. Since this is the window that CONVEXOS console
driver runs in, the familiar ~P, ~D functionality works to give access to
CONVEXOS, or the SPU.

When the rmtdiag user is done, he cannot simply log out, since he is
actually borrowing control of the window that CONVEXOS is booted in. The
only "good" way to give up control is to run "remote_disconnect". This
notifies CONVEXOS CONSOLE that rmtdiag is done, CONVEXOS CONSOLE quits
communicating with the remote port, and again takes input from the SPU
workstation keyboard.

Page 4
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Networked SPU

To gain broader control of the SPU, a networked SPU is used. In this
case, the same programs are run on the SPU workstation, but their output
is displayed on a remote workstation attached by ethernet. This is all
accomplished by setting the DISPLAY environment variable in the startup
script.

To make the changes, you must have root access.

In diaguser’s home directory, the .xinitrc file should be modified in the
following manner:

mwm &

xsetroot =-solid navy

sleep 5 # gotta wait so that mwm gets straight before starting clients
becomes

mwm &

xsetroot -solid navy

DISPLAY=other_workstation_name:0.0

mwm &

xsetroot -solid navy

sleep 5 # gotta walt so that mwm gets straight before starting clients

Everything started after the resetting of DISPLAY, appears on the
networked workstation. Note that the starting of the second mwm is
optional, depending on whether the root display menus provided by the
motif window manager are desired on the networked workstation. If the
motif window manager is to be started from the SPU workstation, the
networked workstation should be running an X server, but not a window
manager. Conversely, if the second mwm command is omitted from the above
file, the networked workstation should be running both an X server and a
window manager.

If it is desired that the SPU CONSOLE window be displayed on the
networked workstation, a similar change is needed to
/etc/spu_console_start. Remember that this window displays all messages
written to /dev/console by programs running on the SPU workstation.

/bin/su diaguser -c ‘/usr/bin/X11/xterm -C -1ls -name "SPU CONSOLE" -sl
500 -sb -geometry 80x23+0+0 -display unix:0.0’

becomes

/bin/su diaguser -c ‘/usr/bin/X11/xterm -C -1ls -name "SPU CONSOLE" -sl
500 -sb -geometry 80x23+0+0 -display other_ workstation_name:0.0’
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Extreme care should be exercised when making this change, only the line
shown should be changed.

Once this change is made, simply kill the current SPU CONSOLE window,
‘init* will automatically start a replacement with the new display
environment variable. Be careful when starting new SPU CONSOLES by hand.
Only the "last" xterm started with the -C option will receive console
output, confusion will reign if a SPU CONSOLE is started on one display
when a SPU CONSOLE window is running on another (the old one simply acts
like an xterm).

Additionally, the DISPLAY environment variable is set to unix:0.0 in
diaguser’s .profile and .cshrc files. These should also be set to
identify the workstation that is to provide X services.

5.* Removing OPUS Printer Cable

It is important to understand that the console printer on the Opus is
connected via the swis., Removal and replacement of the printer cable
should be avoided with power applied, as this can cause damage to the
swis board.

6.* Multiple Screens on the Opus Workstation

It is not possible to start a second xsfp screen on the opus as this screen
is hard coded to respond to certain interrupts. When a second xsfp is
initiated this will force a conflict between the two screens and cause the
workstation to crash. Although this will not directly crash the C3800, when
the workstation 1is rebooted, the swis will force a reset of the power
subsystem and this will bring the system down.

It is possible to startup a second ConvexOS screen, but it 1is unadvisable,
as the two screens will compete for interrupts. This could lead to chaos as
processes would be handled across both screens, making it very difficult to
keep a coherent process going. The second screen, should it be necessary,
can be started by entering "CONVEXOS_CONSOLE" in any window. Again, it is
not recommended, except in an emergency.

7.* Changing the Timezone on Opus Workstation

The easiest way to modify the timezone on the Opus workstation is by
executing the utility /usr/etc/install/sys_config. This utility will prompt
for pertinent SPU information such as network availability, node name,
date/time and time zone the system will exist in. This utility is response
driven, so requires no arguments to the command.

It will be necessary to execute this from superuser.
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8.*

Opus Depends on C3800 Free Running Clocks

It has been discovered that the Opus, or more precisely swip, 1is dependent
on free running clocks on the C3800. If the clocks are interrupted, or the
NCU is interrupted for any reason, this can result in a crash of the Opus.
Generally this crash will give very few other indications, except for the
crash. Some details may be obtained by use of the display log, or the

*/var/adm/messages’ file resident on the Opus.

A loose or misfitting swip to ncu cable may also result in clocks being
interrupted to the swip and thus create the same type of cr$%( PrinterError:

This problem can become particularly problematic during the installation

phase, as the clocks and clock cables are in a somewhat unknown state. This

possibility should be considered when facing successive Opus related
crashes.

***NOTE*** It should be understood that Opus crashes do not always result
in a crash of the C3800, until the SPU is rebooted. Rebooting
the Opus will result in a system wide reset and bring the
system down, hard. Because of this, it is advisable to verify
that the system is not up, before rebooting the workstation. If
the system is still up then it may be possible to schedule the
outage with the customer.

It should, also, be remembered that the swip is subject to thermal failure

during the Opus boot process. This type of problem can result in a loss of
10 to twenty minutes while waiting for the transceivers to cool down. More
information on this failure is available in Tech Bulletin v3w9.

It should be noted that it is necessary to do a general cleanup of the swip
registers after a crash, or a failed attempt to diaginit, or boot. This
cleanup can often be accomplished by issuing two successive "cleanup’
commands at the spu prompt. If this does not clear all registers it will be
necessary to manually change the contents. More information on this is
located in Technical Bulletin v3wS5.

9.* (C3800 Modem Replacement Procedure

To replace the (C3800 modem without bring the SPU down, first power down the
old modem, replace the old modem with the new modem, then:

1. Log into the SPU as root
2. Using an editor, edit the file
/etc/ttytab
setting ttya to off.
3. Write file /etc/ttytab.
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4, Enter:
spu> kill =-HUP 1
spu> /diag/bin/modem_init
5. Using an editor, edit the file
/etc/ttytab
]%% sétfiBgintgrEoron: no paper tray ]%% ash.
6. Enter:
spu> kill -HUP 1
10.* C3800 Spu Console Window Messages

It should be understood that all messages occurring in the SPU Console
window on the C3800 workstation do not indicate failures. Many of the,
reported, messages are actually status messages and do not, necessarily,
indicate a fault that needs user attention. Examples of status messages are
as follow:

1) Scalar Halt message while executing subtest 713 of spu4000.

2) Swip Bus Error after execution of cleanup and osclean from the SPU.

3) Intermittent "Framing Error" that indicate a missed transfer from the
SWIS and a BPC. This transfer will then retry and correct the
situation.

4) Overruns caused by a loss of transfer from the front panel key. Again

the transfer is picked up successfully on the retry.

These "status" conditions were ignored in prior releases of the diagnostics
and only after installing v1.0 have the conditions been reported. Because of
the nature of these messages, it should always be assumed that there is no
failure if everything seems to function properly.

11.* OPUS Status Utility "sfp"
There is a
the system

panel.

utility existing on the Opus that is used to find the status of
and Opus. This utility is called "sfp" and stands for soft front

With this utility it is possible to obtain the key switch position, the SPU
printer status and the boot mode of the C3800. The display function is
utilized by entering "sfp" at the spu prompt. This will generate the
following return:
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switch position: LOCAL (or, remote, secure)
boot mode: diagnostic
printer: 0

The printer status is displayed as a 0, as above, or a 1. The 0 indicates
off and the 1 indicates the printer is online. To change the status of the
printer, remotely, it is necessary to enter sfp -p x, where x is a 1, or 0
depending on the desired state of the printer.

12.* OPUS Backup and Restore

Backup,

The "/etc/backup" script looks at "/etc/fstab" to determine
which file systems to dump.

Here is what "fstab" looks like on a SPU running SpuOS 2.0
and Diags 3.0.

/dev/sd0a
/dev/sd0f
/dev/sdOe
/dev/sdOh
/dev/sdOg

/ 4.2 rw 11
/diag 4.2 rw 1 3
/mnt 4.2 rw 1 4
/sst 4.2 rw 15
/usr 4.2 rw 1 2

"/etc/backup" will dump the file systems in the following order:
/

/diag

/mnt

/sst

/usr

Be sure to make note of the order the file systems are dumped, so you will
have the proper info if you need to "restore" from the "backup" tape.

To backup the SPU do the following:
Insert a write enabled tape in the DAT drive.

spu> su to become root.

spu\> cd /

spu\> /etc/backup

This will dump all of the SPU file systems onto one tape.
Rsstori

Restoring "/*

At the ">b" prompt
Insert the "SpuOS" tape in the DAT drive.

>b st ()

Probing Memory.......
Booting from: st (0,0,0)
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What would you like to do?

1 - install mini-root

2 - exit into single user shell
Enter a 1 or 2: 1

Do you want to format and/or label disk "sdO"?

1 - yes, run format

2 - no, continue loading miniroot

3 - no, exit into single user shell
Enter a 1, 2, or 3: 2

Problem with tape: what do you want to do?

1 - retry the tape "stO"

2 - use a different tape unit

3 - abandon miniroot install and enter single user shell
Enter a 1, 2, or 3: 1

Mini-root installation complete.

What would you like to do?

1 - reboot using just-installed miniroot
2 - exit into single user shell

Enter a 1 or 2: 1

You will see boot messages and then the miniroot prompt "#".
# newfs /dev/rsdOa

# mount /dev/sdOa /a

# cd /a

Insert the "backup" tape in the DAT drive.

# mt -f /dev/rst0 rew

# restore xf /dev/rst0

Specify next volume#: 1

# Set directory mode, owner, and times.
set owner/mode for "."? [yn] y

# cd /

# umount /a

#/etc/fsck /dev/rsdla

# mount /dev/sdOa /a

# cd /usr/kvm/mdec

# installboot /a/boot bootsd /dev/rsd0a
# /etc/reboot

Restoring "/usr"

At the ">b" prompt
Insert the "SpuOS" tape in the DAT drive.

>b st ()
Probing Memory

Booting from: st (0,0,0)
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What would you like to do? >b -s
1 - install mini-root" # /etc/newfs /dev/rsdOf
2 - exit into single user shell" # mount /dev/sdOf /diag
Enter a 1 or 2: 1 # cd /diag
. Insert the "backup" tape in the DAT drive.
Do you want to format and/or label disk "sd0"?
1 - yes, run format # mt -f /dev/rst0 rew
2 - no, continue loading miniroot # restore xfs /dev/rst0 2
3 - no, exit into single user shell
Enter a 1, 2, or 3: 2 Specify next volume#: 1
. set owner/mode for "."? [yn] y

: # cd /

Problem with tape: what do you want to do? # umount /diag

1 - retry the tape "stO" # /etc/fsck /dev/rsd0Of
2 - use a different tape unit # ~d (Go to multi-user)
3 - abandon miniroot install and enter single user shell
Enter a 1, 2, or 3: 1

.. Restoring "/mnt"
Mini-root installation complete.
Boot the system to single user.
What would you like to do?

1 - reboot using just-installed miniroot >b -s

2 - exit into single user shell # /etc/newfs /dev/rsdOe
# mount /dev/sd0e /mnt

Enter a 1 or 2: 1 # cd /mnt

# Insert the "backup” tape in the DAT drive.
You will see boot messages and then the miniroot prompt "#".
# mt -f /dev/rst0 rew

# newfs /dev/rsdOg # restore xfs /dev/rst0 3
# mount /dev/sdOa /a .
# mount /dev/sdOg /a/usr .
# cd /a/usr Specify next volume#: 1
set owner/mode for "."? [yn] y
Insert the "backup" tape in the DAT drive. # cd /
# umount /mnt
# mt -f /dev/rst0 rew # /etc/fsck /dev/rsdOe
# restore xfs /dev/rst0 5 # ~d (Go to multi-user)
Specify next volume#: 1 Restoring "/sst"
# Set directory mode, owner, and times.
set owner/mode for "."? [yn] y Boot the system to single user.
# cd / >b -s
# umount /a/usr # /etc/newfs /dev/rsdOh
# umount /a # mount /dev/sdOh /sst
# /etc/fsck /dev/rsdOg # cd /sst
# /etc/reboot

Insert the "backup” tape in the DAT drive.
Restoring "/diag”
# mt -f /dev/rst0 rew

Boot the system to single user. # restore xfs /dev/rst0 4
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Specify next volume#: 1

set owner/mode for "."? [yn] y
# cd /

umount /sst

/etc/fsck /dev/rsdOh

~d (Go to multi-user)

L

13.* Defective C3800 Keyswitches

It has been discovered that some defective keyswitches exist on installed
C3800’s. The keyswitches are defective in different positions and can cause
individual bays to power down when moved from one position to another. This
in turn will cause the system to crash.

If this problem is encountered, it is recommended that the keyswitch be
replaced. The part number is 500-000416-202.

14.* Installing C3800 SpuOS 2.0

The install procedures in appendix A of the Convex SpuOS v2.0 release notes
needs some corrections.

Appendix A step 4 should read:

Step 4: tar cvf /dev/rst0 /ioconfig /etc/hosts /etc/passwd /mnt (and any
other files you have modified)

Appendix A step 7 thru 9 should read:
Step 7: su (to become root)

Step 8: cd /
Step 9: tar xpf /dev/rstO

15.* Auto Reboot Script Warning

It should be understood that when selecting the network option during
installation of the auto reboot daemon, on 3800’s, the system is exposed to
potential random reboots caused by network related failures.

The failures will generally appear as a system reboot for no apparent
reason, which after much investigation, generally leads to a network fault.

Because of this possible problem, it is recommended that the response to the
network option in the install script, be answered no. The specific question
is:

Do you want ADB to ping $host to see if it is up (yes or no)?

The default of ABD is to monitor the processes over the SWIP/NCU link. This
is sufficient to reboot on hangs and crashes.
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16.* Spu Prompts
There are 2 spu prompts utilized in the C3800 CONVEX_OS window.

There is the standard "spu>" type prompt which indicates that 0S is not
running on the system and is generally in dshell.

The other prompt, "spu[2]#convexos! indicates that the system is in 0S and a
~D will return you to the system OS level. This prompt will change to the
standard spu> prompt as soon as the 0S is halted; either by a shutdown, or
an osclean.

Before attempting a boot to the 0S a check of this prompt should be
accomplished.

It is recommended that this hint be passed to operators to prevent
confusion.

17.* SPU Software Restore

Please, keep in mind, when restoring software on the C3800 SPU it is
necessary to do so from /. It is very easy to make the mistake of doing a
restore from diaguser, as that is where the work station boots to.

If the restore is not done from /, then the user id’s will be changed and it
will not be possible to boot, or worse.

18.* SPU Utility Execution

As a reminder, it should be understood that nearly all of the standard C3800
SPU level utilities are designed to function under dshell. These utilities
will not function if executed from a non-dshell window.

In addition to set paths properly, they should be executed under diaguser.
If attempting to execute these utilities under su, or root, it should be
realized that root on the SPU uses bourne shell. This means that these

commands and utilities will not function.

Some examples of commands, or utilities that will be affected are the
get/put, rslog, xbar_err, nmb_errs, etc.

19.* XSFP Key-Switch Positions and Power-up Actions
1 Key Off

1.1 SPU and 3800 powered down. Power-up Boot Mode doesn’t matter.
When the SPU boots, it will start the window manager and
open the SPU CONSOLE, Xterm, XSFP and the Icons windows.

It will open the CONVEXOS CONSOLE window and then iconify it.
The SPU will then wait for further instructions.
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1.2 SPU and 3800 powered up and then key to off.
With old style keyswitch, will force 3800 power system into
reset and immediately power down the 3800.
With new style switch, will call "sys_shutdown" utility and
do a controlled power down of the 3800.

2 Key Local

2.1 When the key is in the local position and the SPU is booted,
the Xwindow pointer may be moved to any position on the screen.
The user "rmtdiag” is not allowed to login.

2.2 SPU and 3800 powered down. Power-up Boot Mode in "diagnostics".
When the SPU boots, it will start the window manager and
open the SPU CONSOLE, Xterm, XSFP, CONVEXOS CONSOLE
and the Icons windows. The SPU then waits for further instructions.

2.3 SPU and 3800 powered down. Power-up Boot Mode in "normal 0S".
When the SPU boots, it will start the window manager and
open the SPU CONSOLE, Xterm, XSFP, CONVEXOS CONSOLE
and the Icons windows. The SPU will then execute "diaginit"
which will power-up the 3800. After the “diaginit" is complete, the
SPU will execute a "boot multi" command and boot the 3800.

2.4 SPU and 3800 powered down. Power-up Boot Mode in "alternate OS"
When the SPU boots, it will start the window manager and
open the SPU CONSOLE, Xterm, XSFP, CONVEXOS CONSOLE
and the Icons windows. The SPU will then execute "diaginit"
which will power-up the 3800. The SPU then waits for further
instructions.

3 Key Remote
3.1 When the key is in the remote position and the SPU is booted,
the Xwindow pointer may be moved to any position on the screen.

The user "rmtdiag" is allowed to log in.

3.2 SPU and 3800 powered down. Power-up Boot Mode in "diagnostics".
Functions the same as when key is in local.

3.3 SPU and 3800 powered down. Power-up Boot Mode in "normal 0S",.
Functions the same as when key is in local.

3.4 SPU and 3800 powered down. Power-up Boot Mode in "alternate OS"
Functions the same as when key is in local.
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4 Key Secure

4.1 When the key is in the secure position and the SPU is booted,
The Xwindow pointer is locked into the CONVEXOS CONSOLE
window. The “p and ~d functions are disabled.

The modem’s "getty" is killed and the ethernet is shutdown.

4.2 SPU and 3800 powered down. Power-up Boot Mode in "diagnostics".
Functions the same as when key is in local.

4.3 SPU and 3800 powered down. Power-up Boot Mode in "normal OS".
Functions the same as when key is in local.

4.4 SPU and 3800 powered down. Power-up Boot Mode in "alternate OS"
Functions the same as when key is in local.

20.* Spuio Problem

A problem with the spuio link between the 3800 and the spu is, currently,
being experienced. The failure manifests itself as a spu I/O error at the
CONVEXOS level when attempting to accomplish spu commands. Quite often,
though not always, this will be accompanied by a swip bus error.

The cause of the failure is not known, at this time, but customers should be
discouraged from initiating heavy activity with this link.

In the mean time, it is requested that the spuio process be killed and
restarted at the SPU level. This can be accomplished by the following command
sequence.

kill -9 pid
spuio &

It is not certain that this will restore the link, but should be attempted.

This only affects the link from the 3800 to the SPU and does not impact the
link from the SPU to the system. This failure will result in the failure of
the APR mechanism and will eventually lead to system hangs, if not detected
and fixed.

21.* Spu Tape boot failure

A problem has been discovered when booting SpuOS 2.0 from tape directly

after power up. This problem should only arise when installing a new
unloaded disk in a 3800 spu.

The solution is to install SpuOS 1.0 first.
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To work around this problem, do the following:

. Insert a SpuOS 1.0 tape in the DAT drive.

. At the ">" prompt type "n" <cr>.

. At the "ok" prompt type "boot st ()" <cr>.

. At the "Boot:" prompt type "st{(,,4)" <cr>.

. When you see the "Initialize ram disk from device:" question,
press the "L1" and "a" key at the same time.

6. Insert the SpuOS 2.0 tape in the DAT drive.

7. At the ">" prompt type "b st ()" <cr>.

1
2
3
4
S

You may then install SpuOS 2.0 according to the "C3800 Service Processor
Unit Service Guide" 2nd Edition chapter 4.2.1 or restore SpuOS 2.0 according
to Tech Bulletin Vol. 4 Week 1 Article 5.
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CHAPTER II
(DIAGNOSTICS)

1.* C3800 PETS PROBLEMS/HINTS

When executing PETS on a C3 system it is possible to encounter a Bus
Error while attempting to execute run96. This can occur because a
defective csh is shipped on the system. This problem can be remedied by
going to single user and saving the file /bin/csh and copying /bin/oldcsh
to /bin/csh.

This bus error, or coredump can happen on any subtest and will usually occur
after execution for 30 minutes to an hour.

The PETS executed on a C3800 is not the same as that previously used on
the C2.

The C3800 version is in a state of flux and is in the process of being
ecn’d, so it can be distributed to the field. 1In the mean time each tape
must be generated individually and must be ordered thru the TAC.

The C3800 version of PETS is not in installsw format, but is currently
only in tar format.

Version 3.0 of PETS has been released which is in installsw format and
usable on all C series systems,

Loading PETS through the SPU on a C3800

The facility for loading PETS through the SPU can be accomplished, but is
cumbersome.

If the DAT tape is made in Dallas, then it will arrive compressed. This
will save some time, but the DAT tape can be created in the field. I will
detail both procedures below.

When the DAT tape has been created for this purpose, then there will only
be a single file on the tape. This will generally be labeled pets.tar.
This tape should be loaded in the sst partition with the command tar xv.
The /sst partition should be used because this is the only one large
enough. After loading this file it is then possible to spu -r this file
to the OS level and extract the contents of the file by executing "tar
xvf pets.tar", This will create the PETS directory exactly as if it had
been loaded in a conventional manner.

If this pre-compressed tape is not available the following procedure can
be followed to get PETS to the OS.

1) Copy PETS to the DAT tape by tar

2) Copy DAT contents to /sst by "tar xv

3) create pets file by " tar cvf pets.tar PETS". This will create
the file /sst/pets.tar.

4) Boot OS and from the mnt directory execute "spu =-r sst/pets.tar".

S) Breakout PETS from the file by "tar xvf pets.tar"”.
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This procedure will accomplish loading PETS so that it can be executed.
PETS Startup Problem

It is possible that after installing PETS that the scripts will appear to
start, but no load will be achieved. This is usually because PETS has been
loaded under different directory than was intended. The directory used is
/mnt, but tapes in installsw format will prompt for the necessary directory
during install and thus make path name modifications to the scripts. In
cases where PETS is installed in tar format, such as C3800’s, it will be
necessary to load the tape under /mnt, or modify the run scripts with the
different path name.

PETS Version 3.0

This is a combined list of known 3.0 related PETS failures. Although many of
these appear in other technical bulletins, a comprehensive list of failures
should be of benefit:

1) A bug causing wrong answers in prll.009 due to a missing expected
answer file. This bug will result in WRONGANS failures with this
subtest. (C34XX specific, only evident when running systems script)

2) Screen has a bug caused by an invalid margin sequence for cl. This
should be corrected from "u ul"” to "uu ul". (Cl Specific)

3) In the script "run48" the goto statement in the C3400 switch statement
has a ":". This ":" should be at the actual goto statement for
TypeParallel. If not corrected, this will cause the script to exit.
(34XX specific)

4) Test 14 and 15 will now indicate that they will not execute. In
previous releases these tests would indicate that they were run once
and never repeat. The tests are disabled due to conflicts with file
system frag sizes greater than 1K.

5) On C3800 systems it will be necessary to comment test.046 out of the
scripts and move the module, in the Processes directory, to
test046.sav. This is necessary because this test module is defective
on the released version. Not removing test.046 from the scripts will
result in a core dump.

6) The test.041 is moved for C3800’s for much the same reason.

7) All partl tests were broken by the new mpa in ConvexOS 10.1. This can
be solved by loading the previous mpa utility in PETS/bin and moving
PETS/bin before $path in path+aliases.

8) On all systems, it is possible to encounter failures with the run96
script due to the incorrect /bin/csh being installed on the system.
The failures exhibited can range from core dumps to the script
appearing to start, but cease running after 30-45 minutes. In the
latter case, no error indication will be given, but PETS will just
die. To get around this problem it is necessary to copy /bin/oldcsh to
/bin/csh at single user and return to multi.
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9) On C3800‘s running APR, if a head is removed from the complex, while
executing PETS partl, then all subtest will result in coredumps. In
addition, when the head is returned to the complex, no tests will be
executed on this head until PETS is restarted.

2.* (C3800 Continuity Test After Board Replacement

It should be understood that anytime a board is replaced on installed in

the C3800 that it is necessary to run the appropriate continuity tests,

as it is possible that the board has not seated properly. The continuity
tests necessary will normally involve spu4000 subtest 810. Which will verify
connectivity for all installed hardware in the system. The utilities xc_con
and xbinteg have been merged into subtest 810, but are still available

for individual crossbar related tests.

The discussion of the various continuity tests is detailed in topic #3
in this chapter. Please read this for further details.

If the continuity tests are not executed, it is possible that failures in
0S can be misinterpreted.

3.* (C3800 pram.log Created by New hard_logger Dumpers

Listed below is the contents of the pram.log created by the new
hard_logger dumpers on the C3800. This includes the error output from
all 19 purge rams. This list includes their names and an error.

As can be seen the error resides in the purge ram ic_valid at location
7b0. The data (1) the data and address validity differ. This should not
occur, so the only valid values in these 2 bit registers is a 0, or a 3,
indicating the data and address are either valid or invalid. The error
occurs when the address and data entries disagree with one another.

The error can be verified by checking the location indicated in the
affected ram. A collection of all ram outputs is created in the file
pram.stdout. To locate the failure, simply search on the ram name and
then the address in the file pram.stdout.

Included with the pram.log is a comment for each ram indicating actual
function. These definitions are not included in the actual dump.

Ram : la_valid Look Ahead Validity
Ram : ic _valid Instruction Cache Validity

700 1
Ram : br_hist_1 Branch History Cache read data lower word
Ram : br_hist_xl Branch History Cache read data lower word
Ram : br_hist_u Branch History Cache read data upper word
Ram : br_hist_xu Branch History Cache read data upper word
Ram : pte_modl PTE Cache odd modified bits
Ram : pte_refl PTE Cache odd referenced bits
Ram : pte_tvall PTE cache odd thread validity
Ram : pte_vall PTE cache odd validity
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Ram : pte_mod0 PTE Cache even modified

Ram : pte_ref0 PTE Cache even referenced

Ram : pte_tval0 PTE Cache even thread validity
Ram : pte_valo0 PTE Cache even validity

Ram : dc_tvall Data Cache odd thread validity
Ram : dc_vall Data Cache odd validity

Ram : dc_tval0 Data Cache even thread validity
Ram : dc_valoO Data Cache even validity

Ram : sr_val Scratch Ram validity

4.* (C3800 Diagnostic Bugs
The following are diagnostic bugs observed with Systems Diagnostics V1.0.

1. cpu4332 - At 16 ns this diagnostic will fail. 1If you put the
osc_freq to 18 ns, this test may be used to help
isolate a fault,

2. ncutestall - D4 of this script fails with the following message.

FAILED ncutestD4

Fails TRPCMD lock testing.

Check DLCK CNT2, L2_LCKLCKB, L3_TRPLCKB, L2_TRPLCKB, TRP_BSY, ITC_INT,
and CTL_TRP_LCKB.

3. xbinteg e - Fails with the following message.

TESTING - SENDSEL = 0
ERROR: xrte:rctl.rml_rdy = 0x0 (expect 0x1)
ERROR: xrte:rctl.rm2_rdy = 0x0 (expect 0x1)
ERROR: xrte:rctl.rm3_rdy = 0x0 (expect 0x1)

4. xbinteg o - Fails with the following message.

TESTING - SENDSEL = 0
ERROR: xrto:rctl.rml_rdy = 0x0 (expect 0x1)
ERROR: xrto:rctl.rm2_rdy = 0x0 (expect 0x1)
ERROR: xrto:rctl.rm3_rdy = 0x0 (expect 0x1)

5.* Verifying C3800 Control Stores

The proper procedure for verifying control stores on a C3800 is to execute
“sysreset -1 2 -v", This will load and verify all system control stores on
each head.

6.* Multi-head Troubleshooting Utilities

As most everyone knows, there are a couple of utilities available on all
CONVEX multi headed systems that can be very useful in troubleshooting.

These utilities are mpa and cpuconf.
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They can be especially useful in chasing application failures, wrong answer
problems or most any other type of problem where the system does not crash
and could be individual head dependent. Both utilities have the convenience
of functioning at the OS level and so preventing lost time with reboots to
use the spu disable wutility. In addition, there are situations where
disabling the head at the spu and thus not loading microcode can actually
lead to false conclusions.

The wutility, mpa, is useful in locking a process on to an individual head.
In this way the heads can be isolated with the particular application one
at a time and very quickly. You can even have the user, or operator perform
this function. The format of this utility is as follows:

mpa -c X application script <where x is the processor from 0-7)
an example would be "mpa -c 1 run < input file"

The utility, cpuconf, performs opposite to mpa. This will allow you to
remove a head from scheduling and thus run an application on all heads
except one. This can be helpful in isolating parallel application failures.
The format of this utility is as follows:

<prompt> cpuconf -d 0
<prompt> run < input file > output file
<prompt> cpuconf -e 0 -d 1

where =-d switch 1is used to disable the head on line and -e 1is used to
enable a head. As can be seen, it is permissible to operate both functions
on any number of heads simultaneously.

Use of these utilities can save many hours of unnecessary labor and also
prevent unwanted customer down time. These utilities can be run while the
customer is using the system.

o C3800 spu4000 connectivity test (signals not covered in
current release)

This does not include any scan or clock related signals in the list.
Memory Board <-> Xbar Tested Where:

mb_xc.soft_error spu4000 st_710-713
mb_xc.hard_error spu4000 st_710-713
mb_xc.ram_rfsh mem4000

Scalar Processor <-> Xbar

Xc_sp.trap_type<0-3>
Xc_sp.trap_vec<0-11>
XC_sp.usec_en
xc_sp.deadlock
XC_sp.cu_status_en
XCc_sp.cu_status
XC_sp.mt_comp
Xc_sp.trap_rdy

sp_xc.stop_cntr spu4000 st_710-713
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Vector Processor <-> Xbar
vp_xc.hard_error spu4000 st_710-713

NCU <-> Xbar

Xc_cu.trap_type<0-3>
XC_cu.trap_vec<0-11>
Xc_cu.trap_rdy<0-8>
XC_cu.status_psel<0-3>
Xc_cu.status_en
Xxc_cu.status
xc_cu.deadlock<0-7>
Xc_cu.trap_comp<0-8>
XC_cu.usec_en
cu_xc.usec_en
cu_xc.xcl_addr<0,2,3,4>
cu_xc.xcl_addr_par
cu_xc.xcl_mux_ct1<0-2>

NIA <-> Xbar
la_cu.trap_vec<0-11>
la_xc.hard_errorspu4000 st_710-713
ia_xc.soft_errorspu4000 st_710-713
xc_la.status_en
xc_la.status

C3800 Net Resistance Value

It should be noted that any data net on the C3800 that exceedd:gé:;£;%>
should be considered a possible source of failure. Because of the system

edge rates, any net that is not double terminated that is above this value

can cause intermittent failures.

Causes of nets exceeding this value are normally epont, or augat related.
These nets can cause very intermittent faillures and can be difficult to
locate.

When measuring point to point from heads to crossbar, these nets should
measure less than 2.5 ohms. Any net exceeding this value should be viewed
suspiciously.

Epont cables should measure less than 1 ohm point to point, with the same
cautions as above.

**WARNING** Verify meter is not in auto-ranging, as this can cause
erroneous readings.

(tmgps)(mikey:throg Job: vol.8 L .ie: Mon Feb 22 (7:50:58 1993)
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9.* Continuity Test Failure Before sysreset

It is not possible to successfully complete any continuity tests, such as
sys_con, or xc_con, before a sysreset has been accomplished. All failures
from continuity tests should be ignored until after a sysreset has been
accomplished.
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It is also not possible to complete diagnostics until an initall has been
accomplished. In most cases, until the initall is complete the diagnostics
will abort with a bus error. But, in some cases the diagnostic will fail

after running for an extended period. This is especially true for mem4000.

10.* IA Soft Errors and rslog Utility

The following is a display for the utility rslog. This utility can be very
helpful in locating the source of IA soft errors and mminit failures, found
on C3800’s.

This utility can be executed by entering "rslog" at the SPU prompt.

IA8 soft log ring
| parity errors (bytes) 1111 |wrt|rd |wrt|hdr|ccuOfccullccu |
port| 7 1 6 | S| 4| 3| 211 1] 0 |hdripcm|pcm|pe |pe |err |err |[num |

11.* Remote Execution of diags spu4000, cu4000 and mem4000

As ddb cannot be utilized to activate spu tests (spu4000, cu4000 and
mem4000, you must utilize dsh if you want to run these tests from a remote
location.

The following are some examples of dsh test methods. This is not intended
to cover all situations but should provide enough to cover most. All
entries after the xxx> prompts are entered by you.

1. An example of running cu4000.
spu> cu4000

++4>
<Thu Mar 26 12:41:45 1992> cu4000:../../cti.c:242
Test Start (DiagER299): Test Startup Event

test name: cu4000
cwd: /users/diaguser
cmdline: cu4000

*kk Kk
STARTUP> sub_all * (This will ensure that all subtests are run)*

subtest class description timeout dep
100 1 Communication Register Parity Error Generation. 45
105 2 Communication Register Lock Bit Test. 1000
110 2 Communication Register Pattern Test. 1000
115 2 CU Control Space Test. 45
120 3 Communication Register Functionality Test. 300
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200 3 CU ASAP Logic Testing. 45 e AL
210 3 CU RDCMR/WRCMR Testing. 45 ERROR "CPU 0 is not available for testing”
220 3 CU TOC and ITC Functionality Testing. 45 ERROR "CPU 1 is not available for testing”
230 3 CU Deadlock and Firmware Traps Testing. 45 ERROR "CPU 2 is not available for testing"
300 3 CU Interrupt Test. 120 ERROR "CPU 3 is not available for testing"
ERROR "CPU 4 is not available for testing”
STARTUP> run * (Starts the test)* ERROR "CPU 5 is not available for testing"
info: "cu4000 subtest 100 running” ERROR "MB 0 is not available for testing"
ERROR "MB 1 is not available for testing"
+++> ERROR "MB 2 is not available for testing"
<Thu Mar 26 12:42:25 1992> cu4000:../ncud000.c:137 ERROR "MB 3 is not available for testing”
SW Info (DiagIN230): Test complete ERROR "MB 4 is not available for testing"
ERROR "MB 5 is not available for testing"
Test: cu4000 R1.0 Subtest: 100 R1.0 Class: 1 STARTUP> sequence 380-400 *(To run only selected subtests)*
Purpose: Communication Register Parity Error Generation. STARTUP> run

info: "mem4000 subtest 380 running”
**x*x*  SUBTEST SUCCESSFULLY COMPLETED ***x*%*

*okkk 4>
info: "cu4000 subtest 105 running" <Thu Mar 26 12:52:30 1992> mem4000:../error_log.c:266
****x Now testing lock bit 0000 **xx*x* SW Info (DiagIN230): Test complete
**x*xx Now testing lock bit 0100 ****x*
**x**x Now testing lock bit 0200 ***x*x* Test: mem4000 R1.0 Subtest: 380 R1.0 Class: 4
****x Now testing lock bit 0300 ***xx* Purpose: Memory testing via Memory Test Logic: address pattern.
*****x Now testing lock bit 0400 ***xx*
~CPRE-CLEANUP> exit * (At this point the test was stopped with a ~C ***%*  SUBTEST SUCCESSFULLY COMPLETED *****
then did an exit)* LA
+++> info: "mem4000 subtest 385 running"
<Thu Mar 26 12:44:05 1992> cu4000:../../CTIsequencer.c:469 Testing with pattern = 00000000 00000000, op = HOLD
Test End (DiagER316): CTI Test Summary Testing with pattern = ffffffff ffffffff, op = HOLD
Testing with pattern = aS5aSa5a5 a5aSa5a5, op = HOLD
test name: cu4000 Testing with pattern = 5a5aSa5a 5a5a5a5a, op = HOLD
runtime: 1:26.246 Testing with pattern = 69696969 69696969, op = HOLD
subtests started: 2 Testing with pattern = 96969696 96969696, op = HOLD
subtests passed: 1 Testing with pattern = c3c3c3c3 c3c3c3c3, op = HOLD
subtests failed: 0 Testing with pattern = 3c3c3c3c 3c3c3c3c, op = HOLD
*okkk Testing with pattern = 00000001 00000001, op = LEFT SHIFT
Testing with pattern = fffffffe fffffffe, op = LEFT SHIFT
4> Testing with pattern = 11111111 11111111, op = LEFT SHIFT
<Thu Mar 26 12:44:05 1992> cu4000:../../CTIutil.c:229 Testing with pattern = eeeeeeee eeeeeeee, op = LEFT SHIFT
Test End (DiagER300): Test Termination Event Testing with pattern = ffffffff ffffffff, op = COMPLEMENT
Testing with pattern = a5a5a5a5 a5a5a5a5, op = COMPLEMENT
test name: cu4000 Testing with pattern = c3c3c3c3 c3c3c3c3, op = COMPLEMENT
status: PASSED Testing with pattern = 96969696 96969696, op = COMPLEMENT
A Testing with pattern = Offfffff Offfffff, op = HOLD
2. An example of running selected subtests of mem4000. +++>
<Thu Mar 26 12:54:13 1992> mem4000:../error_log.c:266
spu> mem4000 SW Info (DiagIN230): Test complete
+++> Test: mem4000 R1.0 Subtest: 385 R1.0 Class: 4
<Thu Mar 26 12:50:19 1992> mem4000:../../cti.c:242 Purpose: Memory testing via Memory Test Logic: various patterns.

Test Start (DiagER299): Test Startup Event
test name: mem4000

cwd: /users/diaguser

cmdline: mem4000
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**x%*x  SUBTEST SUCCESSFULLY COMPLETED *****
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- - "exit" "cleanup, then exit"

bk ieded - - "get_par" "read in a set of parameters from the supplied filename"
info: "mem4000 subtest 400 running" - - "globals" "show parameters that have the CTI_GLOBALS flag set"
Testing with pattern = 00000000 ffffffff - - "help"” "tells how to find information®
Testing with pattern = ffffffff 00000000 - - "log_file" "specifies a file for message logging"
Testing with pattern = 55555555 00000028 - - "map" "map the specified window to the ctix display"
Testing with pattern = Obbbbbbb cccccecce - - "par" "[par_name] show the parameters and their values"
Testing with pattern = 33333333 0f0fO0fOf - - "quit" "cleanup, then exit"
~CPRE~CLEANUP> exit - - "rerun" "runs the sequencer starting with previous subtest"
- - "reset" "resets the CTI, sequencer, counters, & status "
+++> - - "run" "specify a subtest sequence and restart sequencer"
<Thu Mar 26 12:56:01 1992> mem4000:../../CTIsequencer.c:469 - - "save" "[filename] save changed parameter values to the file."
Test End (DiagER316): CTI Test Summary - - "save_all" "[filename] save all parameter values to the file."
- - "skip" "skip n subtests in the sequence"
test name: mem4000 - - "status" "request a status update"
runtime: 3:22.238 - - "sub" "[first-last] show the subtests in the run list, omit the range
subtests started: 3 for all"
subtests passed: 2 - - "sub_all" "[first-last] show the known subtests, omit the range for all"
subtests failed: 0 - - "summary" "write parameters that have the CTI_SUMMARY flag set.”
- - "test_par" "show parameters that are specific to the test”
4> - - "update_selects" "Select each installed board"
<Thu Mar 26 12:56:02 1992> mem4000:../../CTIutil.c:229
Test End (DiagER300): Test Termination Event STARTUP> sequence 810 (To startup on st_810) ******xxwx
STARTUP> update_selects (Ensures all installed boards are tested)*****x
test name: mem4000 STARTUP> run
status: PASSED info: "spu4000 subtest 810 running"
*k ok Running Scalar Processor 6 to Crossbar Connectivity Test.
spu> Running Scalar Processor 7 to Crossbar Connectivity Test.

Running Crossbar to Scalar Processor 6 Connectivity Test.

3. An example of sgu4000' sﬁ ﬁiﬁ-ﬂiﬁiﬁ- Running Crossbar to Scalar Processor 7 Connectivity Test.
Running Scalar/Vector Processor 6 Connectivity Test.

+++> Running Scalar/Vector Processor 7 Connectivity Test.
<Thu Mar 26 12:35:48 1992> spu4000:../../cti.c:242 Running Vector/Scalar Processor 6 Connectivity Test.
Test Start (DiagER299): Test Startup Event Running Vector/Scalar Processor 7 Connectivity Test.
Running Memory Board 6 to Crossbar Connectivity Test.

test name: spu4000 Running Memory Board 7 to Crossbar Connectivity Test.
cwd: /users/diaguser Running Crossbar to Memory Board 6 Connectivity Test.
cmdline: spu4000 Running Crossbar to Memory Board 7 Connectivity Test.
STARTUP> com * (Displays available commands) * Running Interface Adapter 8 to Crossbar Connectivity Test.
- - "I" ¥"passes a quoted string to the shell” Running Crossbar to Interface Adapter 8 Connectivity Test.
- - "abort" "aborts a subtest if in "interrupt" or "run" state, Running NCU to Crossbar Connectivity Test.

otherwise aborts the test altogether" Running Crossbar to NCU Connectivity Test.
- - "base" "sets the default output radix - 2, 8, 10, or 16"
- - "changed" "[filename] print the changed parameters and their values in +44>

order changed" <Thu Mar 26 12:39:14 1992> spu4000:../../CTIsequencer.c:469

Test End (DiagER316): CTI Test Summary
- - "class" "[class]

omit class to see all classes test name: spu4000
supply class to see info on that class and all of its subtests" runtime: 1:19.035
- - Y“com" "[name] show the help string for a command or parameter"” subtests started: 1
- - "cont" "runs the subtest sequencer" subtests passed: 1
- - "dep" "[first-last] show the subtests, omit the range for all"” subtests failed: ©0

Kk kK

COMPLETE> exit

++4>

<Thu Mar 26 12:40:30 1992> spu4000:../../CTIutil.c:229
Test End (DiagER300): Test Termination Event
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test name: spu4000
status: PASSED

*k Kk

spu> spu4000

++4>
<Thu Mar 26 12:40:48 1992> spu4000:../../cti.c:242
Test Start (DiagER299): Test Startup Event

test name: spu4000
cwd: /users/diaguser
cmdline: spu4000

*ok ok ok

When running spu4000, on a C3800, in a remote situation, it is possible to

display the test parameter’s by way of the "par" command. This will display
all of the system parameter’s that can be displayed when running under the

xdiag mode.

An example of the parameters can be seen in the example below:

test name: spu4000
cwd: /users/diaguser
cmdline: spu4000

* ok ok ok

STARTUP> par

- "CTI_path" w_o/n

- "CTI_pathname" "spu4000"

- "CUILexists" "0"

- Ilalarmll llsu

- "cleanup_messages" "O0"

- "complete_on_fail" "0"

- "confirm_abort" "0"

- "cu_selected" "0"

- "current_description® "*

- "current_subtest" "O"

- "event_logger" "1"

- "faill messages" "1"

- "failure_threshold" "10"

- “"force_fail" "0"

- "ia_selected" "0,0,0,0,0,0,0,0,0"
- "init_messages" "0"

= "log_event" no»

- "log_input" wgn

= "log_output" non

- "loop_count" "1*

- "looping" "O"

- "mb_selected" "0,0,0,0,0,0,0,0"
- "next_description" ""

- "next_subtest" "410"

- "pass_messages" "0"

- "pattern_number" *0x00000000"
- "pause_before_subtest" "0"

- "pause_between_subtest” "0"

- "pause_on_fail" "0"

- "pause_on pass" "0"
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- “"pause_when_complete" "1"

- wprompt" "> *

- "ring_number" "40"

- "run_messages" "1"

- "runtime_messages" "0"

- "sequence" "(410-421), (510-511), (610-614), (710-713), (810)"
- "sp_selected" "0,0,0,0,0,0,0,0"

- "State" lllll

- "subtest_failures" "O"

- "subtest_passes" '
- "subtest_runtime" "O0"

- "subtest_timeout” "O"

- "subtests_remaining" "23"

- "subtests_started" "O"

- "test_runtime" "O"

- “"test_summary" "1"

- "timeout_multiplier" "1"

- "updates“ now

- "vp_selected" "0,0,0,0,0,0,0,0"
- "where_paused" "0O"

- "why_paused" now

- "xbar_selected" "1"

To display individual boards selected to test, the individual entry can be
entered as seen below:

STARTUP> "mb_selected(O]" "O"

"mb_selected[1]" "O"
"mb_selected(2]" "O"
"mb_selected(3]" "0
"mb_selected[4]" "0"

"mb_selected[5]" "O"
"mb_selected[6]" "0"
"mb_selected(7]" "0"

STARTUP> "sp_selected[O]" "O"

"sp_selected(1]" "0"
"sp_selected(2]" "0"
"sp_selected[3]" "0"
"sp_selected[4]" "0"
"sp_selected[5]" "0"
"sp_selected[6]" "0"
"sp_selected(7]" "0O"

12.* Error Rules for CXTS

It has frequently been asked how to proceed with analysis of

different failures. While this is a very difficult question to answer,
there are some basic guidelines in existence from engineering. Below

is listed rultes that have been generated for incorporation into CXTS.
These analysis rules are to aid in the decision process for determination
of troubleshooting paths. The rules illustrated here are for the NCU, NIA,
NSP and NVP.
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These rules are only guidelines and covered here for information purposes,
so that Field personnel can become more familiar with the analysis and

extractor processes.
Extractor Name.

cu_lckb_par_err
cu_ram par_err

cu_trp_harderr

cu_wr_dat_par_err

cu_ndatl_harderr

Rule.

These error conditions are totally isolated to the CU
and will not involve any other component of the system.

This error has been disabled by scan.

Checked to verify the scan ring of the CU, by executing
spu400 subtest 611. If this passes then there is some
software that is not initializing the board correctly.

This error is on bad write data from the XS10
bits <23..0>. If this error is seen then there should
also be a cu_ndat0O_harderr.

IF there is a cu_ndat0O_harderr then

Check to see if there are any mb_iso_data_perr. IF
there are, and there is bad data in the xbar and the
memory board, the problem may involve the port
identified by the MB. All receivers (in this case the
CU is a receiver) could be detecting the error.
Indicates a potential connectivity problem.

Run cpu4332 from a proccessor that is not the one
indicated by the mb_iso_data_perr. This will verify
that there is basic connectivity at speed and spu4000
subtest 810 will problably not find anything. If this
passes then run the test again from the processor that
mb_iso_data_perr has identified. IF this passes, the
problem could still be connectivity. It would be time
for the meter. Check the value of the terminations at
the CPU backplane for the three lower byte of the write
data.

Check to see if there are any mb_ise_data_perr. IF
there are, and there is bad data in the xbar and the
memory board, the problem may be comming from the
port which the MB has identified. All receivers ( the
CU is a receiver) could be detecting the error.
Indicates a potential connectivity problem.

Run cpu4332 from a proccessor that is not the one
indicated by the mb_ise_data_perr. This will verify
that there is basic connectivity at speed and spu4000
subtest 810 will problably not find anything. If this
passes then run the test again from the processor that

‘mb_ise_data_perr has identified. IF this passes, the

cu_ndatO_harderr

problem could still be connectivity. It would be time
for the meter. Check the value of the terminations at
the CPU backplane for all the write data bits.

IF this error is received dere is no cu_wr_dat_par_err
THEN the problem is likely to be on the most
significant byte of the data. ( bits <31..24> ).

Use the same rules as above.
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Check to see if there are any mb_lise_data_perr. IF
there are, and there is bad data in the xbar and the
memory board, the problem may be comming from the
port which the MB has identified.

1) Run cpu4332 from a proccessor that is not the one
indicated by the mb_ise_data_perr. This will verify
that there is basic connectivity to the CU at speed
and spu4000 subtest 810 will problably not find
anything.

2) IF this passes then run the test again from the
processor that mb_ise_data_perr has identified.

3) IF this passes, the problem could still be
connectivity. It would be time for the meter. Check
the value of the terminations at the CPU backplane for
the most significant byte of the write data.

4) IF cpu4332 fails at 1) then this failure would have
to be diagnosed separately.

5) IF the failure was another cu_ndatO_harderr then
the connectivity between the CU and the XBAR should be
examined on bits <31..24> from the xbar at the IO
backplane.

6) IF the connectivity is found to be good in 5) then
switch the XS1 even and odd boards.

7) IF the problem stays on the same side then pick the
NCU or the Augat to replace.

***NOTE*** The ndat gate arrays do not follow conventional naming
conventions, as ndatl is even and ndat0O is odd.

cu_addr_par_err_3_2
cu_addr_par_err_1
cu_addr_par_err 0

The Rules for these will be the same. The difference

is in the actual bits involved with detecting the
error. The same rules apply to the address that is
applied to the data. That is the cpu4332 test.

If the data in the xbar does not match the data in the
board then the problem is the connectivity at the

CU - XBAR interface. If there were mb_iso_addr_perr
then the processor is probably the source of the
problem. If the diagnostics do run and without error
the next thing would be to meter the bits on the byte
that was flagged as the error. (_0, _1, _3_2). If these
were found to be normal impedance (52-54 ohms) then the
next step would be to switch the XSO even and odd
boards and see if the problem moved sides.

F - should be internal, but might fall through from external

There are also some internals which might fall through to other internals,

NIA rules

# I - should be internal
#

# X - could be external
#

#

but those cases are handled by hord_logger extractor rules.
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( extractor )’ is true when the extractor reports an error.

# The notation ’‘extractor.word’ refers to a value passed by the extractor
# in the event report.

#
ia_xds_hdr_pe

ia_xds_wde_pe

ia_xds_wdo_pe

ia_cds_rd_pe

ia_rdq_wrt_pe

ia_wdqg_wrt_pe

ia_pi_hard_error

ia_nxi_hard_error

ia_wdq_fflag_pe
ia_rdq_flag_pe

ia_rd_par_err_e

XDS arrays detected a header parity error.
reject NIA
XDS arrays detected even side write data parity error
on data from WDQ.
: reject NIA
I XDS arrays detected odd side write data parity error
on data from WDQ.
: reject NIA
F CDS arrays detected read data parity error on data from RDQ.
if ( ia_rdq_wrt_pe ) "
{ ignore this error |}
else
{ reject NIA }
Parity error detected on write data during write access
o RDQ.
if ( ia_rdq_wrt_pe )
{ 1ignore this error |}
else
{ reject NIA }
I Parity error detected on write data during write access
to WDQ.
: reject NIA
X Pbus interrupt state machine hard error. CCU unexpectedly
dropped its interrupt request.
/* start at 50% connection, 25% ccu, 25% nia *
Ccu = ia_pi_hard_error.ccu
if ( Ccu not installed ) { reject NIA }
else
{
/* start at 50% connection, 25% ccu, 25% nia */
run sst on nia
run ccu_con on Ccu

}
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X NXI interrupt state machine hard error. XIOP unexpectedly
dropped its interrupt request.
Xiop = ia_nxi_hard _error.xiop
if ( Xiop > 1 ) { reject NIA } /* bad error report */
else if ( Xiop not installed ) { reject NIA }
/* ia8 xiop0 is SPU */
else
{
/* start at 50% connection, 25% xiop, 25% nia */
run sst on nia
run nxp.newcon on Xiop
}
WDQ flush flag parity error.
reject NIA
RDQ read error flag parity error.
reject NIA
Parity error on read data from even side crossbar.
Port = ia_rd par_err_e.port

50 B¢ ee b se H se se ee s se se se es e as
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if ( any other errors reported by even side xbar
{ 1ignore this error |}
else if ( nia rtn_par_err stops xbar )
/* if ( xrte:p_config & (l<<ia_rd_par_err_e.port) ) */
{
if ( ias$Port:r_rdata_e == xrte:_look_aside_
&& las$Port:r_rpar_e sl _3_0 == xrte:_look_aside_ )
{ }

}
else /* data not stored on xbar for comparison */

{
run sys_con for the NIA

}
Parity error on read data from odd side crossbar.

Just like even side.

ia_rd_par_err o

ee DC se se se es ee e ee

NSP rules

#4##4##4 XBAR CASE

{f extractor (nrc.xre_stop_in | nrc.xro_stop_in) then
if nrc.xre_stop_in then
check (xrt.rtn_par_err_sp? 0) for error
if there is a failure on the xrte, follow it’s rules to
determine source of error.
if no error exists on xrte then failure is either
connectivity, a bad xrt, or a bad nsp

try spud4000 -s 812 (to test connectivity)
if no failure is found by spu4000 -s 812 then try

swapping xtre-xtro, and reboot looking for failure
to move, if it does then it’s a bad xrt, if it
doesn’t, then move the nsp between cpus and reboot
looking for the failure to move, if it does it’s a
bad nsp, if not then there is a resistive open/short
not detectable by spu4000.

else if nrc.xro_stop_in then
check (xrt.rtn_par_err_sp? 1) for error
if there is a failure on the xrto, follow it’s rules to
determine source of error.
if no error exists on xrto then failure is either
connectivity, a bad xrt, or a bad nsp
try spud4000 -s 812 (to test connectivity)
if no failure is found by spu4000 -s 812 then try
swapping xtre-xtro, and reboot looking for failure
to move, if it does then it’s a bad xrt, if it
doesn’t, then move the nsp between cpus and reboot
looking for the failure to move, if it does it’s a
bad nsp, if not then there is a resistive open/short
not detectable by spu4000.
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note: in the case of a resistive open you will need to know what the
data held on the xtre and the nsp are for each failure and
check to determine if the same data/parity line is failing,
in which case after board swaps are exhausted you can point
to a data/parity net to check connectivity on.

if extractor (npsw.statq_hard_err) then

try spud4000 -s 812 and /diag/hw/cutest/xc_con p? (to test connectivity)
if no failure is found by either then you have a problem. :%)
This failure can be caused by 2 conditions, 1 is entirely contained
on the nsp, the other is caused by an extra pop of the cu-sp.stat_en
which actually goes from the ncu to the xcl and from the xcl to the
nsp. It could be any of the 3 boards or resistive open/short on either
net. I would try moving the processor and see if it follows it,
if it doesn’t then try swapping either the xcl or ncu till the
problem goes away or both board have been swapped, in which case
it must be a resistive connectivity problem.

note: in most cases it is impossible to tell if the failure is the internal
error or the ncu error, but in a select few cases it is, so we will
have to decide on a way to communicate which if either it is.

i1f extractor (npsw.ucode_pulled_hard err) then
this, failure isn’t really a hard error at all, it’s more like a ConvexOS
fatal error pulled by the microcode on the nsp. In most cases the failure
is cased by one of the xrt boards stopping and bogus data being used
for instruction cache data. Check for hard errors in the xbar, if there
aren’t any, then it could be just about any board in the system. Depending
on the uirl_upc value. If need be we can decide on more specific rules
but this is as far as I will go for now.

note: it may be nice if I pass the uirl_upc with this extractor, as it
is about the only way to gain even a bit of insite into this failure.

¥#444% NVP CASE

1f extractor (nag0.vxaq_par_err | nagl.vxaq_par_err) then
check (vp?) for errors
if there is a hard error on the nvp, then ignore the
nsp errors for now unless the nvp rules end up pointing
at the nsp.

if no error exists on the nvp then failure is either
connectivity, a bad nvp, or a bad nsp
try spud4000 -s 812 (to test connectivity)
if no failure is found by spud4000 -s 812 then try
swapping nvp with another cpu (if possible),
and reboot looking for failure to move,
if it does then it’s a bad nvp, if it
doesn’t, then move the nsp between cpus and reboot
looking for the failure to move, if it does it’s a
bad nsp, if not then there is a resistive open/short
not detectable by spu4000.
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If you only have 1 cpu then I would replace the nvp first
and see if the failure goes away, if not replace the nvp
and try the nsp. If the failure still persists then
there is a resistive open/short not detectable by spu4000.

note: in the case of a resistive open you will need to know what the
data held on the nsp was for each failure and
check to determine if the same data byte is failing,
in which case after board swaps are exhausted you can at least
narrow the nets to be checked for connectivity to 9.

if extractor (ndp.yuvc_vx_err) then

check (vp?) for errors
if there is a hard error on the nvp, then ignore the
nsp errors for now unless the nvp rules end up pointing
at the nsp.
if no error exists on the nvp then failure is either
connectivity, a bad nvp, or a bad nsp

try spu4000 -s 812 (to test connectivity)

if no failure is found by spu4000 -s 812 then try
swapping nvp with another cpu (if possible),
and reboot looking for failure to move,
if it does then it’s a bad nvp, if it
doesn’t, then move the nsp between cpus and reboot
looking for the failure to move, if it does it’s a
bad nsp, if not then there is a resistive open/short
not detectable by spu4000.

If you only have 1 cpu then I would replace the nvp first
and see if the failure goes away, if not replace the nvp
and try the nsp. If the failure still persists then
there is a resistive open/short not detectable by spu4000.

note: in the case of a resistive open you will need to know what the

data held on the nsp was for each failure and

check to determine if the same data byte is failing,

in which case after board swaps are exhausted you can at least
narrow the nets to be checked for connectivity to 9.

##4#4#4%# ANY OTHER CASE

if any other extractor finds an error besides the ones listed
above, then the error is entirely contained on the nsp and the
board should be rejected.

NVP rules

#4#4444 NSP CASE

i1f extractor (nisO.is_par _err | nisl.is_par_err) then
check (sp?) for errors
if there is a hard error on the nsp, then ignore the
nvp errors for now unless the nsp rules end up pointing
at the nvp.
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if no error exists on the nsp then failure is either
connectivity, a bad nvp, or a bad nsp
try spu4000 -s 812 (to test connectivity)
if no failure is found by spu4000 -s 812 then try
swapping nvp with another cpu (if possible),
and reboot looking for failure to move,
if it does then it’s a bad nvp, if it
doesn’t, then move the nsp between cpus and reboot
looking for the failure to move, if it does it’s a
bad nsp, if not then there is a resistive open/short
not detectable by spu4000.

If you only have 1 cpu then I would replace the nsp first
and see if the failure goes away, if not replace the nsp
and try the nvp. If the failure still persists then
there 1s a resistive open/short not detectable by spu4000.

note: in the case of a resistive open you will need to know what the
data held on the nvp was for each failure and
check to determine if the same data byte is failing,
in which case after board swaps are exhausted you can at least
narrow the nets to be checked for connectivity to 9.

###%#4% ANY OTHER CASE
if any other extractor finds an error besides the ones listed

above, then the error is entirely contained on the nvp and the
board should be rejected.

o Do

This is a brief overview of sst as it pertains to the C3800. The only
executable version of sst is currently v2.2.2. No lower version will
execute properly. Additional information can be obtained from the SST
Users Manual, part number 760-001530-001.

To install sst it is necessary to perform the following

1) cd /sst
2) load sst data tape
3) installsw =i

To execute sst tests it is necessary to cd /sst and enter "sst" at the
spu prompt. This will display the Main Menu as shown below. At the "sst
prompt" enter a "4". This will generate a response that asks for the
pattern tape to be loaded. This is the same tape that is used to load
the sst execution files. The program will then begin to pack patterns
of rings that are executable on that particular system. Depending on
the number of different part number boards installed, this process will
take 20-60 minutes.

***NOTE*** It is possible to pack these pattern and install sst with the
system at multiuser.
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At the completion of the packing phase, the user will be asked if
they wish to execute the tests. If the system is booted it will be
necessary to bring it to the spu before proceeding. Execution of the
tests will take 6-9 minutes depending on the configuration of the
system.

SST Main Menu

1. configure configuration menu

2. test test parameter menu

3. display display parameter menu

4. run run an sst test for a set of patterns
5. continue continue an interrupted run

6. retry retry beginning at first failure
7. save save the current sst state

8. restore restore a previous sst state

9. clean delete all unusable image sets
10. delete delete an image set
11, do execute commands from a file
12. help, *? display help information
13. quit exit sst

sst >

Options 1-3 of the main menu are for display of additional menus:

The configuration menu is to be used to alter the hardware
configuration to be tested. If a failure is encountered in any ring the
only means to execute rings past that point is to exclude the failing
ring. This can be accomplished from the configuration menu by entering
"-e xx.0" at the sst prompt, where xx is the ring name.

Configuration Menu

1. display display the current configuration

2. hardware, -h set configuration to installed hardware
3. tape, -t set configuration to rings with networks on tape
4, clear, -c clear the current configuration

5. add, -a add scan rings associated with board

6. remove, -r remove scan rings associated with board
7. include, =-i 1include rings

8. exclude, =-e do not include rings

9. asm, -m force board assembly revision
10. wire, -w force board wire revision
11. part, -t force board part number
12. main go to main menu

The test parameter menu is used to display, or modify test parameters during
the execution of sst. Display of submenus will not be listed hear as they are
self explanatory and would serve only to waste text.
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Test Parameter Menu 4) The 4th column numbers are the detected faults. These numbers can be used
to generate a system coverage number. Just add up the appropriate
1. display display all current test parameters numbers from column 1., Generate a sum of the appropriate numbers from
2. default default all current test parameters column 4, and then divide the 2 summations into each other, and you
3. pause test paus submenu get your system coverage number.
4. loop test loop submenu
5. limit test limit submenu 5) Coverage for a C3880 with 8 memory boards is 80.88%.
6. log test log control submenu
7. main return to main menu 6) In general SST uses the longest single scan ring available on a
given board. (In the case of the Javelin boards: MCM, MCM3 and PI2,
There are some shortcuts that can be taken when executing sst commands in a we use the log rings in addition to the main ring, since there is not
very specific troubleshooting effort. For example when executing modules for a scan configuration that lumps that ring into the main ring.)
one specific component, the following command may be helpful:
A,* Version 2,2.3
sst conf -c -i ia8 (Where conf is the menu to be used, -c clears the
previous config, -1 includes the ia8 for testing.) A new release of SST exists, version 2.2.3, which is intended to extend
This will cause the configuration to be cleared and include only the ia8 on coverage to the rev H NSP. For all existing systems, the current v2.2.2
the next run. This command will leave you in the configuration menu, so to will continue to provide adequate coverage. All new systems will ship
execute, it will be necessary to quit to the main menu and issue the run with rev H NSP’s and version 2.2.3 of SST.
command. Multiple menus can be entered from the same line by separating them
by ";". It should be remembered that the system has to be in a scannable state to
execute successfully. This can be verified by executing a sysreset before
Adaptations of this method can be very helpful when doing specific testing. execution of sst.

When running SST on the entire configuration, this would be of little use.
It is recommended, that the set limits off option be used, when

Below 1s the coverage provided by sst for the listed boards: executing sst on a C3800. This option is used so that sst will not
abort on encountering the first error. As failures are quite often
Table 1: SST Stuck-At Fault Coverage encountered, particularly with the NIA, this will save valuable time in
----------------------------------- the packing and execution phase.
Board total single-board single-board + cross-board scan
stuck-at coverage coverage bits A log of the SST run is kept in the .log file.
faults (percentage) (percentage) detected faults
- -- B.* Version 3.0
NVP 1,044,166 74.33% 74.86% 781,662 15,912
NSP 1,029,478 86.69% 87.58% 901,616 18,514 The newest release of SST (version 3.0) will soon be available in the field.
NIA 410,502 76.02% 90.10% 369,862 6,793
NCU 345,318 40.21% 43.46% 150,075 3,039 The primary enhancements in this release are support of APR and decrease of
NMB 290,846 77.41% 79.22% 230,408 9,474 sensitivity to board revision changes.
XSl 230,666 51.44% 98.86% 228,036 4,892
XS0 146,972 86.85% 88.34% 129,835 4,166 In support of this there are 2 new entries visible with the cop:
XRT 99,900 67.23% 85.77% 85,684 4,091
XCL 54,396 18.57% 21.37% 11,624 252 Machine Device Part Serial Ring Wire Assm DC AC
Slot Type Number Number Rev Rev Rev Rev Rev
NOTES:
sp0 sp 416-006247 1036575 1 F D 9 0

1) NMB coverage does not include NMC’s. The NMC’s are not covered by SST.
As seen in the example above, the DC rev alone will now be used to determine

2) XCL coverage is low due to the fact that it is the scan engine. the static pattern tests to execute on each board. In the past, it has been
(theoretically it 1is covered implicitly by its use in testing the rest far more complex in using all other revision information to make the choice.
of the boards) This will allow hardware changes that don’t require pattern changes to be

made without affecting SST. This DC rev will be included in the cop info.
3) The Single-Board + Cross-Board Coverage Percentage for a given board, is

the coverage for that board in the maximum populated configuration for the The new release will still be downward compatible with previously released
given machine. So, this number technically only applies to that boards and will indicate the old method to be used by a DC Rev value of 0.
confiquration, but it can also be viewed from the standpoint that this All board releases from now on will require a valid DC entry in the cop
number is possibly considering circuitry that is not being used in a less chip. A 0 value will not be valid for new releases.

populated machine.
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The AC Rev will be used to support CAST based in house testing and will not
be utilized in the field.

The second major enhancement will allow testing to be performed online. This
is a major component of the APR. This will allow SST to be executed on a
board, simply by removing it from the OS. All other heads and memories will
remain operational while this is done. A head can be removed from the system
by use of the command:

cpualloc the -d option will be used to deallocate the head
the -e option will be used to enable the head

***NOTE*** It is assumed that the head is in a quiescent state when it is
disabled. This is accomplished at the SPU.

The following errors are supported with this release:

Illegal argument passed to cpualloc

Unable to reserve specified CPU

Specified SPU is unavailable

Init of CPU failed

sc_init failed

CPU is not hung, cannot deconfigure

Cannot configure a running CPU

Cannot deconfigure a non-running CPU

Invalid data for head 0 in configuration database.

WO Joawu s W

It should be noted that the xbar, NCU and NIA must be present for
operational systems. It will not be possible to remove these boards from the
complex, for obvious reasons.

Because of changes to the CDB, it is possible to execute SST on components
unassigned to OS simply by entering "run sst" in /sst directory. All files
will be packed as necessary and executed on the appropriate boards. Because
of modifications, sst cannot crash a system. It is possible to remove a
component from OS assignments by the use of xsysconfig.

Booting the system will make all currently assigned components untestable by
sst. It will not be possible to remove the component from the complex on
line, unless it has failed. If it is desired to execute sst on a component
of the complex, that has not failed, it will be necessary to remove it from
the complex with xsysconfig prior to booting.

It will, however, be possible the re-enable a downed head by the use of
cpualloc and cpuconf.

It is intended that APR will automatically deallocate a failed head and
execute sst and if passing will return the head to the complex. The decision
to execute SST and the number of failures tolerated are software selectable.
Previous SST functionality is supported and can be reviewed in past tech
bulletins and the SST Users Guide. Specifically article 21 of chapter 2 of
the "C3800 Troubleshooting Hints" will be helpful in this review.
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*kkk*x NOTES ***x*

When executing multi board data tests involving the crossbar, failures
will occur if hardware in the system has been powered down. This will
not occur on single board tests.

When executing multi board tests at the SPU, it is necessary to perform a
sysreset before initiating SST testing.

When encountering multiple, between board, failures, it is best to
confirm basic continuity of these circuits with spu4000. This is because
SST assumes the basic continuity between boards is present.

The following parameter settings should be understood by the user. These
are explained further in the "Handbook" and the "SST Users Guide".

1) test limit total

2) test limit stop

3) test limit eliminate
4) test limit board

5) disp failure pins

Condensed DDB Usage

The ddb utility provides the means to debug the C3800 processor
complex, to debug the CPU diagnostics and to access C3800 hardware
state via a single utility. To reduce the number of utility command
interfaces, ddb has been designed with a user interface which is
similar to the command interface of adb. While adb is a software
debugger, ddb is a hardware debugger. This subtle difference implies
that ddb will not act like adb in all circumstances, nor are all
commands in adb supported in ddb.

Scope of this Document

The following information on ddb is a short summary on those commands and
operations which have been defined as being required by the Field Service
Engineer to effectively trouble shoot a C3800 system. It is NOT an all
inclusive User’s Guide for ddb, but rather a quick reference. Even the ddb
commands convered in the document are not fully explained. Hence for a
detailed explanation of DDB, please refer to the internal document
"DISE/DDB/DSI User’s Guide".

Starting DDB

The ddb utility is invoked by typing "ddb" at the SPU’s dsh prompt.

When ddb starts up up it does a few basic functions. First it determines
the first CPU in the complex and assigns that cpuid as the default cpu and
the default cir (communication index register), and it sets the default
thread id to zero. Next, it sets the default memory accessing mode to use
logical addressing. Last it will remove the page_map file if one exists
which effectively indicates to ddb, that nothing is loaded into main memory.
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On a system which has two heads in ports 2 and 3; which have been When ddb starts, it sets the default memory mode to be logical addressing.
successfully powered and initialized, and which are selected for operation This implies all C3800 memory addresses are translated using Convex’s
from the xsys_config utility: the initial ddb prompt will look like this: virtual to physical address translation. The second memory mode is physical
addressing., In this memory mode, all memory accesses are treated as physical
cpu:2,cir:2,tid:0 addresses and no address translation is done. The default memory mode is
(DDB]=> changed via the command "$mmode <mode>", where <mode> is either phys of log.
Entering "$mmode" with no mode, will cause ddb to display to the user the
Please note that ddb has a two line prompt. To exit ddb, the user need current default memory accessing mode. Below is an example of changing the
enter the command "$q". default memory accessing mode to physical, to logical, and then querying for

the current default memory access mode.
Setting DDB Defaults Parameters

cpu:3,cir:6,tid:4

Many commands executed under ddb operate based on the current set of defined [DDB]->$mmode phys

ddb parameters. The defined set of ddb default parameters are: default_cpu, Using PHYSICAL addressing

default_cir, default_tid, and the memory accessing mode. cpu:3,cir:6,tid:4
[DDB)->$mmode log

Changing the default_cpu" Using LOGICAL addressing
cpu:3,cir:6,tid:4

The command "$dcpu #", where # is a valid cpuid; will change the default cpu [DDB] ->$mmode

for subsequent ddb commands. If in our previous example the command "$dcpu Current memory access mode is: Logical

3" had been executed, the ddb prompt should be changed and displayed as

follows:

Displaying Register Information
cpu:3,cir:2,tid:0

(DDB]=> The register state of the C3800 complex is divided into 4 categories: scalar

information, vector information, communication registers information, and

If the cpuid input by the user is invalid (out of range, or the cpu is not control space information.

available for testing), then an error message is displayed and the current

default_cpu value is retained. Displaying Scalar Information

Changing the default_cir Two commands have been provide to display scalar information. The first
command, "$r" will display the scalar register information for the

The command "$dcir #", where # is a valid communication register index; will default cpu. The second command, "$R" will display the scalar register

change the default cir for the subsequent ddb commands. information for each cpu which is installed in the system and available for

If in our previous example the command "$dcir 6" had been executed, the ddb testing. As with our previous example with the default cpu set to 3,

prompt should be changed and displayed as follows: executing the "$r" at the ddb prompt will display the scalar register state

in the following format:
cpu:3,cir:6,tid:0

[DDB]-> Register state for CPU 3
pc=00000000 upc=00000000 cir=00000000 tid=00000000 ccr=00000000
If the cir input by the user is invalid, then an error message is ps=00000000 (XF)
displayed and the current default_cir value is retained. sp=00000000 al=00000000 a2=00000000 a3=00000000
a4=00000000 a5=00000000 ap=00000000 fp=00000000
Changing the default_tid s0=0000000000000000 s1=0000000000000000 s2=0000000000000000 s3=0000000000000000
s4=0000000000000000 s5=0000000000000000 s6=0000000000000000 s7=0000000000000000
The command "$dtid #", where # is a valid thread id; will change the default t0=00000000 t1=00000000 t2=00000000 t3=00000000
tid for the subsequent ddb commands. If in our previous example the command t4=00000000 t5=00000000 t6=00000000 t7=00000000
"$dtid 4" had been executed, the ddb prompt should be changed and displayed v1=00000000 vs=00000000 vv=00000000
as follows: vm=00000000000000000000000000000000
cpu:3,cir:6,tid:4 The execution of the "$R" command would result in the scalar register state
[DDB]=-> being displayed for all installed and available cpus (in our example, cpus 2
and 3.)

If the tid input by the user is out of the 0 to 31 range, then an error
message is displayed and the current default_tid value is retained.

Changing the default memory accessing mode
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Register state for CPU 2
pc=00000000 upc=00000000 cir=00000000 tid=00000000 ccr=00000000
ps=00000000 (XF)

sp=00000000 al=00000000 a2=00000000 a3=00000000

a4=00000000 a5=00000000 ap=00000000 fp=00000000 cir<0>[0x0000]=0000000000000000 (0)
s0=0000000000000000 s1=0000000000000000 s2=0000000000000000 cir<0>[0x0001]=0000000000000000 (O)
s3=000000000000000\ "

s4=0000000000000000 s5=0000000000000000 s6=0000000000000000 "

s7=000000000000000\ cir<0>[0x001£f)=0000000000000000 (0)
£0=00000000 t1=00000000 t2=00000000 t3=00000000 cir<0>[0x4000])=0000000000000000 (0O)
t4=00000000 t5=00000000 t6=00000000 t7=00000000 cir<0>[0x4001])=0000000000000000 (O)
v1=00000000 vs=00000000 vv=00000000 "
vm=00000000000000000000000000000000 "

The communication registers are accessible via the "$h?1". Execution of
this command will display both the register content and the lock value
associated with each of the communication registers as shown below:

Displaying Vector Information

Two commands have been provide to display scalar information. The first
command, "$v2?1" will display all of the vector register information for the
default cpu. The second command, "$V21" will display all of the vector
register information for each cpu which is installed in the system and
available for testing. As with our previous example with the default cpu
set to 3, executing the "$v?1" at the ddb prompt will display the vector
register state in the following format:

v1=00000000

vs=00000000
vm=00000000000000000000000000000000
v0[000]=0000000000000000
v0[001]=0000000000000000
v0[003)=0000000000000000

v0[128]=0000000000000000
v1[000])=0000000000000000
v1[(001])=0000000000000000
v1[003]=0000000000000000

v1(128]=0000000000000000

"

"

v7[000]=0000000000000000
v7([001]=0000000000000000
v7[003]=0000000000000000

v7[128]=0000000000000000

The execution of the "$V?1" command, displays the same information as the
“$v?1" command executed for each cpu installed in the complex, with a banner
presented before the vector information to indicate what cpu the vector
register information is from.
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cir<0>[0x401£)=0000000000000000 (0)
cir<0>[0x8000])=0000000000000000 (O)
cir<0>[0x8001]=0000000000000000 (0)

cir<0>(0x803£f]=0000000000000000 (0)
cir<1>[0x0000]=0000000000000000 (0)
cir<1>[0x0001]=0000000000000000 (0O)

"
cir<1>[0x001£f]=0000000000000000 (0O)
cir<1>[0x4000]=0000000000000000 (0O)
cir<1>[0x4001]=0000000000000000 (0O)

"
ci<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>