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How to Use This Manual

[

|

Purpose of the Manual

The manual describes the TC2000 diagnostics and the Test and Control System
and how to operate them. :

O Revision History

This a first version of the manual; it supports the 2.0 release the nX Operating
* System for the TC2000 multiprocessor. :

This manual also supports the diagnostic software with the following versions:

Diagnostic Version Date
TEX.EXE 4.003 Nov 22 19897
B2SWITCH.EXE 2.8 Aug 12 1989
B2CLK.EXE 2.8 Aug 12 1989
B2VME.88 2.106 Apr 21 1989
B2VME2.88 2.189 Nov 13 1988
- TCFPV.88 2.737 Jan 17 1990
STP88 6.400 Nov 22 1889
VMEDIAG.88 1.346 Jan 12 1890
B2MDM.EXE 1,200 Aug 12 1989
DISKTOOL.88 1.003 Dec 8 1989
/periph_diag 1.078 Jan 11 1990
. stress 1.015 Aug 20 1989

-
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Other Places to Find Answers

If you experience any problems with our product, or if you have questions or
suggestions, please do one of the following:

Ifyou are reporting a problem, please include as much information as youcan, -

Send electronic mail from anywhere on the Internet to:
aci-questions@bbn.com
Send mail to:

ACI Bﬁgs
BBN Advanced Computers Inc.
10 Fawcett St.

Cambridge, MA 02138

If you are under warranty, or have a software mamtenance contract vou
can also call our hotline number:

1-800-4AC-BFLY (1-800-422-2359) in the United States
1-617-873-8660 from any other location

as follows: 7

e The operating system version and multipro_cessof model name

e The size of your multiprocessor (number of funcﬁon cards and amount
of memory)

¢ The number of nodes that were in the cluster when the problem occurred
(if relevant)

e The total number of people using the system when the problem occurred

e An example that'. illustrates the problem |

e A record of the sequence of events that led to the problem; especially a

stack backtrace (see the system administration guide)

We are also interested in your evaluation of our documentation. We would ap-
preciate it if you would fill out the form at the back of this manual and return
it to us.-

Audience Level

This manual is written for system administrators, field service engineers, and
technicians. -

Xiv-
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@ Other References

For more information on using the nX operating system, refer to Gerting
Started with nX O.S., TC2000 System Administration Guide or the nX System
Software Installation Guide. For more information on the hardware, refer to
the TC2000 Maintenance Manual and Inside the TC2000.

Organ_ization

This manual is organized into seven chapters. The first three describe the
diagnostics and the TCS and how to use them. The last four describe the four
groups of diagnostic tests.

e Chapter 1is a brief introduction

e Chapter 2 describes the TCS and how to use it

e Chapter 3 shows how to run the diagnostics

. Chap'ter 4 describes the processor diagnostics and how to use them

e Chapter 5 describes the Switch Diagnostics and how to use them

e Chapter 6 describes the Sinister Test Program (STP) and how to use it

{\ a e Chapter 7 describes the standalone Peripheral Diagnostics and how to
‘ use them

e Chapter 8 describes the nX Peripheral Diagnostics and how to use them
e Chapter 9 describes the Stress Test and how to use it

e Chapter 10 describes basic usage of Disktool

e Chapter 11 describes the Modem Diagnostic and how to use it

s Appendix A contains lists of error codes for the various I/O subsystem
controllers and devices

Typographic Conventions

This manual uses the following conventions to present information:

bold Text in bold indicates an exact filename, a command, or user
g input. '
ttalics Text in italics indicates a variable, or a value that the user sup-
plies; for example, filename stands for the file under discusston.
: type Text in typewriter font represents computer output.
O : _ bold italics Text in bold italics indicates an emphasized word or phrase.
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<Delete>

< Control-Z>

<Esc>7Z

[]

TC2000 Diagnostic Guide

Names encloé'ed. in angle brackets indicate keyboard keys; for
example, <Delete>, <Esc>, and <Retum>.

Two key names enclosed in angle brackets indicate that you
should press the keys simultaneously; for example,

<Control-Z> means that you should hold down the Controi
key and press the Z key.< >

A single key name enclosed in angle brackets followed immedi-
ately by another key name indicates that you should press the
first key and then the second; for example, <Esc>Z means that
you press the Escape key and then press the Z key.

‘This symbol repreéents the <Return> key in computer dialog

examples.

In command syntax descriptions, square brackets enclose op-
tional-items.

Ahorizontal ellipsis indicates a repetition of the prev1ous com-
mand or input string.

A vertical elhpsw indicates that 1rrelevant poruons of a pro- .
~gram have been omitted.




1.1

1.1.1

Introduction

|

\I\

This guide describes the characteristics and operation of the software that per-
forms diagnostics on the hardware components of the TC2000 muitiprocessor.
It also provides an overview of the Test and Control System (TCS).

System Diagnostics

There are five categories of TC2000 diagnostics:

processor exclusive: BZVME, BZVMEZ. and TCFPV
processor to switch: B2SWITCH |

memory and system-level harware: the STP and stress
standalone VMEbus peripheral: VMEDIAG and DISKTOOL
system peripheral: periph_diag '

Each of these diagnostics is described in its own chapter (4-9).

Processor Diagnostics

The processor diagnostics (B2VME, B2VME?2, and TCFPV) test:

.

Processor memory

Processor switch interface gate array (SIGA)

Processor registers
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1.1.2 Processor to Switch Diagnostics (B2SWITCH) Q

The processing and switching subsystems tested are:
e Processor boards (B2ZVME, TC/FFPV)
e Butterfly switch (TC/SR, TC/SS)

1.1.3 - STP Diagnostic (STP)

STP tests the merhory"partitions on éach-pro’ces'sOr_émd the capability of the
processor nodes to talk to each other over the switch. I

114 Stahd___al_one Peripheral Diagnostics (VMEDIAG)

The peripheral subsystems tested are:
e 1/, Inch SCSI Tape Subsystem
o Interphase 4210 SCSI Eonffoller (Jaguar board)
o B2T125 (Tandberg TDC 3640 1/, inch cartridge tape drive)
.. '1/2,fnch SCSI Tape Subsystem SN O
o Interphase 4210 SCSI controller (Jaguar board)
o TC/T6250-2 (Cipher M990 GCR CacheTape® 1/, inch tape drive)
e ‘Terminal Controller Subsystem
o TC/TERM-1 or -2 (Systech HPS 6840 host adapter)
o T_C/CC16_ (Systech HPS 7088 rem‘oter_.cluster controllers)
o Ethernet Interface Subsystem .
_ o TC/ETH (Excelan 301 Ethernet controller )
e SMD Fixed Disk Subsystem
o TC/DC (Xylogics 451 disk controller)
o TC/DSM81 (Northern Telecom NT 8414 disk drive)

1.1.5 " ,-"ijstem Peripheral Diagnostics (periph_diag)

These diagnostics run under the nX operating system and exercise the major
tunctional operations of each peripheral device, such as reading and writin::
blocks of data to tapes and disks, and erasing and rewinding tapes. O
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1.1.6

1.2

1.3

SCSI Disk Exercising (DISKTOOL)

This utility program cah be used in troubleshooting a SCSI disk problem.
There are two versions one running under TEX and another under the nX OS.

Diagnostic Interface

The TC2000 diagnostics are part of the TCS. The TCS consists of its own pow-
er supply, a separate processor running DOS, and the master program called ‘
the TCS Executive (TEX). The TCS acts as the local TC2000 system console.
An operator issues commands and makes menu selections to execute the diag-
nostics. See Chapter 2 for information on the TCS; see Chapter 3 for instruc-
tions on running the diagnostics.

Definition of Terms
Some definition of terminology used in this guide is necessary:

e Fach line on a menu is a menu item.

o Highlighting a menu item refers to using the arrow keys and moving the
cursor up or down to a particular menu item which is then displayed in
reverse video.

e Menu items are selected by highlighting the menu item and pressing
<Return>. The menu can also be used in “command mode™, where the
menu item can be typed in as a command.
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2.2

2

Test and Control System
Overview

‘Introduction

This chapter is an overview of the Test and Control System (TCS). 1t describes
software usage, TCS executive functions, and available commands and menus.

The TCS is a separate subsystem consisting of its own power supply, proces-

sor, and software. The TCS can control the hardware and run programs on
the TC2000. The TCS software consists of an operating system (DOS), the
master program, and the dlagnosncs The master program, called the TCS
Executive (TEX), is the main TCS software with which the user will interact.

This chapter is an overview of the TCS. It provides ail the information you
need to run diagnostics, but not all the information on using the TCS. For de-
tailed information on the TCS, see the system administration guide.

TCS Executive (TEX)

TEX provides power on/off, reset, bootstrap, memory examine/deposit and
TTY simulation functions, as well as direct access to the low-level TCS slave
functions. It also contains routines to scan the system configuration and to

- Teport that information to the operating system software.

TEX provides a “console terminal” interface for the operating system running
on the TC2000. Characters are passed between the TCS’s console and the

~TC2000. TEX also provides a number of services to the TCS operating system
" atits request. These allow the TCS and the nX operating systems to cooperate

in controiling the halting, reloading, reconfiguring and monitoring of the
TC2000 hardware. In addition, TEX contains diagnostic routines for testing
& processor.

TEX can be loaded from a hard or a floppy disk, running under DOS. The
installation procedure is described in the TC2000 System Software Installation
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2.3

TC2000 Diagnostic Guide

Guide. TEX takes commands from either the system console or through the

~serial port and modem interface. It will execute = seript of commands from

a file if that file name is included on the DOS cor:.:nand line that starts TEX,
Additionally, TEX will execute a script file by using the DOS input redirection

" mechanism. -

Using the TCS

‘The TCS can be in one of four states:

e serving the operating system '(wi'th operatiﬁg' system pr_ox_ﬁpt displayed)

"o DOS (with the DOS prompt displayed)

o TEX (with the TEX prompt displayed)

e running diagnostics (with dfagnostic menus O SCreens displayed) or
application programs such as sacopy or boot

LI o T .IIH oo .Iill LI I T

CAUTION
' While the operating system is running, you can get to the TCS by typing back-
" quote period ‘.. However, using TEX while still running the nX operating sys-
tem can destroy the file system if you use any TEX commands that interfere -
with the nX operating system. It is advised that, when possible, you use /etc/ O
* shutdown to warn other system users that you are shutting down the system. '
Then use /etc/halt to synchronize the disks and halt the operating system. You
will then be in TEX, from which you can perform necessary operations, such as
checkingor reconfiguring the hardware. You can reboot the system from TEX.
BRI O 11 e T T I I
At boot-up, the TCS displays its top-level menu:
O N
Menu: TEX. .
1. Quit-to-Dos
2. Help )
3. Application/ System mode is appiication
4., Boot/ '
5. Configuration/
6. Hardware/
7. Log/: /
8. Memory/ -
9. Slave/. - : _ L
10. Terminal-Type/ -Hardcopy, MenusOn
11. Utility/
TC2000 TEX {7.7.7] version x.x.x _
: . where 7.7.7 is the address of the master node Q
TEX -> . - _ : .
\\- e
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2.3.1 Using the TEX Menu System

TEX is a hierarchical menu-driven system, with a main menu, labelled as the
TEX Menu. It accepts “words” on command lines, where each word can pop
«up the next level of the menu, prompting you for the next input.

Menu items can be selected by:
1. Typing a menu item number and <Return>,

2.  Typing enough of the menu item to distinguish it from the other menu
items and <Retum=>,

3. nghhghtmg the menu item with the arrow keys and pressing .<Retum>.
TEX is at the main menu when the top line is: Menu: TEX.

Because of the nested-level nature of the TEX menu package some commands
will be executed, and others at the same level will have another menu pop up.
If you are familiar with the sub~menus, you can also type a string of commands
without being prompted by subsequent menus. The following two examples
show how you can quicken your use of the TEX menu system.

o Both examples describe how to change a terminal type to a VT320. The first
? example takes you through each menu. You always type commands at the end
of the menu prompt (->). '

Figure 2-1 Terminal-Type Selection with menus
e — - N
TEX -> td ' Typing t at the main menu for the Terminal-

Type menu brings up the following menu:

Menu: TEX Términal—Type

. Quit ; ‘
VT320
.- VT100
Sun
h.4
. PC :
. Hardcopy
. Menu E
. More

O e N O WD

“\.

Terminal- Type > vid d Typing vt3 as the 'unique identifier for vt320.
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The system then returns to the Main menu with a line that the terminal is now -
set to a VT320 terminal setup.

N

Menu: TEX

1. Quit-to-Dos

‘2. Help :

3. Application/ ' Syvstem mode is application

4. Boot/ '

5. Configuration/

6. Hardware/

7. Log/

-8, Memory/

9. Slave/ .

10. Terminal-Type/ VT320, Menu-Cn

11. . Utility/ : : : -

TC2000 TEX [7.7.7] version x.x.x

TEX -> _

N J
The second example shows that the TEX menu system also allows you to type
all commands at one menu, without being prompted through the menu system. -

- For example, if you know that you are changing your terminal to a V1320 con-
figuration, and you know the required menu commands, you could type every-
thing on one line at the TEX-> menu prompt. For example: : O
Figure 2-2 Terminal-Type Selection by Command
'd . . _ N
TEX -> tvt32 Typing t at the main menu for the Terminal-Type
menu and vt32 as the minimum amount of letters for
vt320. will change the terminal type. This returns the
following menu automaticaily:
Menu: TEX :
1. Quit-to-Dos
2. Help
3. Application/ _ System mode is application
4. Boot/ ' -
5. Configuration/
6. Hardware/
7. Log/ ;
8. Memory/
9. Slave/
10. Terminal-Type/ VI320, Menu-On
11, Utility/ '
. TC2000 TEX [7.7.7] version x.x.x _
TEX >
{ ;U
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Becoming comfortable with the TEX menu system so that you can type most
of the commands at one menu prompt is a technique well worth mastering.

Menu Command Line Editor

The menu package also includes a full command-line editor and history mech-
anism. The history buffer allows you to to repeat a command or correct a mis-
typed command. Note that the use of ! has nothing to do with the history
mechanism and the control sequences are not case sensitive. Figure 2-3 con-
tains a list of these commands.

TEX Menu Line Editor

< Control-M > Qr < Controi-J > Execute command-line or menu-item

<Control-L>
< Control-N> |
<Control-P> |
<Comtrol-G>
<Control-K> :
< Control-U> |

<Control-A>
<Control-E>
<Control-F>
<Control-B>
< Control-D>
< Control-H>
<Control-1>

| < Control-X> |
<Escape>b |

<Escape >f
< Escape>n
<Escape>p

up-arrow
down-arrow
left-arrow

right-arrow

V122041320 “do key”

< filename

lcommand-name
Neommand-name

Redisplay

Get next command-line entry
Get previous command-line entry
Abort command

Kill to end of line from cursor
Undo the whole line

Go to beginning of line

Go to end of line

Go forward one character

Go back one character

Delete this character (under cursor)
Delete the previous character
Insert <Tab>

Execute a menu item
Backward one word
Forward one word
Next menu item
Previous menu item

Previous menu-item
Next menu-item

Go to previcus character
Go to next character
Execute a menu-item

Invokes command re-direction
Invokes looping until error -
Invokes looping regardless of errors

Note that looping may be stopped by hitting any key.
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2.3.2 ~ Moving Around in the TCS

You can inove easily between DOS, TEX, the diagnostics software, the kernel
debugger kdb, and the operating system once the TCS is running. You will see
relevant screen displays according to the following:

o  When the TCS is serving the nX opérating system, the login prompt, shell
' prompt, or an application (if running) will be displayed.

e Wher in DOS, the prompt is C: followed by the dlrectory and a>. For
example, C:\TCS>.

e When in TEX at the main menu level, the prompt is TEX->. The prompt
is shown with a TEX menu, if the menu display option is ON. The menu
system is described in Section 2.3.

e When using TCS for diagnostics, the screen will display a menu or test
results, depending on the diagnostic.

Using DOS
When DOS is running, the console will display the DOS prompt:
C: \directory> _

where directory is the name of the DOS directory. In the root directory, the
prompt is: C:\>
To get to the TEX prompt, type:

c:\> CD\TCS d .
¢:\TCS> TEXd  The TCS banner and prompt will be displayed:

' N
Menu: TEX
. Quit-to-Dos
Help
. Application/ : System mode is application
~ Boot/
Configuration/
Hardware/
. Log/
. Memory/
9. Slave/ s o
10. Termlnal—Type/ VT320, Menu-On
11. Utility/ E
TC2000 TEX [7.7.7] version x.X.x -

00 ~1 G A W W o

TEX -> ' :
—_ _ J

From this point you could boot the system by using the appropriate TEX com-

mand as descnbed in section 2.3.4.

10

O

U
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Using TEX

When TEX is running, the console will display the current TEX menu:

Menu:

TEX

\

Co ~1 B UL G B

g.
10.

11,

-

N

TEX

. Quit-to-Dos
. Help :

Application/ ' System mode is application
Boot/f

Configuration/

Hardware/

Log/ .

. Memory/

Slave/ 7 o : :
Terminal-Type/ VT320, Menu-On
Utility/ ,

. TC2000 TEX [7.7.7] version x.x.x

To return to DOS, type g, quit, or 8 at the menu system prompt.

If you reached this TEX menu by typing * at the nX console, you ¢an return
to the nX operating system (if it is still running) by typing Application Tty or

To boot the operating system if it is no longer running, follow the steps shown
in Section 2.3.4. To run diagnostics follow the steps in Chapter 3.

Entering the kernel debugger (kdb)

kdb is the kernel debugger that analyzes the kernel of the nX operating system.
You can access kdb from TEX as well as from the nX operating system. You
can only access kdb if the following are true:

e kdb was initialized at bootup time
e you are using the console terminal from which the machine was booted
If the kdb option was not selected during bootup, you will not be able to access

its kernel debugging capabilities later in that session. The bootup line which
£nables kdb is:

Start KDB [¥17Y¥

LR
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2.3.3

NOTE

Figure 2-4

You must specify y or a < Return> (uses default) to enable kdb. Once you .

have enabled kdb and the kernel is finished booting, you can enter kdb through
TEX by typing ‘. to get into TEX and then typing the appropriate commands:

TEX -> hard nmi J Sets the NMI flag allowing entry to kdb
TEX -> app run ¢ ~ Starts the “application”

To exit the kdb session, type:’
:xc (J

to allow the kernel to continue from where it left off. For further 1nformat10n
on kdb, refer to System Administration Appendix E, “Using kdb”.

Booting the nX Operating System from DOS

i M, " M M, M, T T T, e M, M M, M T M T T T T e T, S e P T T e Ty, T, T M, T, T

Do not attempt to boot the nX operating system when it is already running.
Shut down the operating system with /ete/shutdown and /etc/halt first, then

. .boot up when you wish. If the operating system is already running, type Appli- -

cation Tty from the TEX prompt to resume it.

™ h, “'i., "‘I., '||“‘. "‘ln‘ "’!«, ".‘ll, V"'h, "‘k‘ ‘I'h, 'I"n, """" . .lr'!r. Nl"l- ‘l"'l- ‘Il‘lb. ”‘"l. .I'I‘n. " ‘l"k. 1‘"|. ™, .I'I'I. -“'lu. 'I‘I'h ."‘I-"‘I ™

", "’||I. '“‘l._ "‘l.h "'»,I_ "‘\.I_ "'||‘ "’l,h "‘||_. "'l“_ "'1|'_ g, My M M M M i M M M T M M M T M M M M M T T P e M T, T, M M, T, T e e

“To boot the ope'rating system ina sYstem-'With autoboot disabled, follow the

steps shown in Figure 2-4. Using autoboot you can setup the system to boot
directly on power-up or to boot without operator intervention as soon as

- “start” is typed. See the description of BOOTCFG.TCS in section 2.4.4 for

more details on configuring the system.

Booting the nX Operating Systein from DOS

e

Cc: \1¢s > TEX -AUTO

or you can ype .

C: \TICS > START o

(miscellaneous messages as system boots and loads the nX software) -

Boot: (xy0,0,0) el

This causes the nX operating system to boot from Xy-
logics disk controller 0, disk drive 0, partition 0 (root
partition).

Specify Boothowto flags[y]? mOI'y Typing y causes the system to prompt for single/multi

12

user boot up, and asks for kdb startup (see following
lines). Typing n causes rebooting to begin without the
next three queries. Defaults are in brackets: [].

o
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.

Come up. 'Sing?le User(y]? yorn Type y for single user, n for multiuser.
Start KDB[y] ? yorn _ Type y to enable kdb for possible later use, type n to
' b disable kdb.

Read Machine ;Configuration (v1? yorn Typey to read machine configuration, type n to skip.
L , J/
2.34 Booting the nX Operating System from TEX

N OTE . IIII‘. "'1.. ."!II_ "'\,.-"‘lu N':“ "‘1._ *‘l.. "'i,_ "‘1._ "'\,_ "N,_ "HL My ", .ll'll. "y, 1'!._ "'\,. ""|L Ty, M M q'l,. ", "‘l.: """" W Ty My, -"II‘ "'1,' "lx,' -‘-"h "l\h "lq,' "||g ™, "‘1,_ 'l’l,_ ,, "'l,. ", "'!,_ "'\.. I"l‘. "‘l.‘, o
Do not attempt to boot the nX operating system when it is already running.
Shut down the operating system with /etc/shutdown and /ete/halt first, then
boot up when you wish. :
Before booting the operating system, be sure that you are at the top-level of
the TEX menu, then follow the steps shown in Figure 2-5.

Figure 2-5 Booting the nX Operating System from TEX

' |

TEX->€ d From the Main menu, this moves to the Conﬁgura-

tion menu.

Configurat ioin—> f d _ Clears the last conﬁguration (Forget).

Configuration->r d Reread BOOTCFG.TCS and SLOTCFG.TCS.

Configurat io%n-—>' q d - Quit back to the Maln menu.

TEX->a F d Enters the Application menu and runs in automatic,
; which in this case boots the system as though tex
-auto or start had been used, at the DOS prompt.
w _

J

2.4

Usmg TEX

’You can enter into the TEX program at any time if you are at the TC2000 con-

- sole or you are connected to the TCS serial port (possibly through a remote

system). To enter the TEX program from DOS, type tex (see section 2.3.2).
Once in the TEX program, you can enter TEX commands directly at the key-
board, or you can create a DOS file of commands to be accessed from TEX
(such as configuration files). TEX accepts some command-line switches
which can be typed in full or uniquely abbreviated (e.g., tex —auto). The cur-

- rently available switches are:

13
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NOTE

14

-autoboot This causes TEX automatically to read the bootstrap configu-

ration file BOOTCFG.TCS and the slot configuration file
SLOTCFG.TCS betfore executing any other commands. These
files configure TEX for a particular installation hardware and
~ operational characteristics. Refer to Section 2.4.4 for descrip-

tions of SLOTCFG.TCS and BOOTCFG.TCS. TEX then be-

gins to operate the system as descrlbed for the Apphcatlon Run
command.

T T M M T M T M T e T T T T M T T M e T T e e T T T T,
", M, M, T, T, i ", T, M M, M T, T, T, T T M M, T, M, e T, M, M, T, e, M M, T, T, " .

Ehtering_ the DOS command start will boot the same way as tex ~autohoot.

.I"k. ‘.I'h. 1,'h. 1"!- ﬁ'l-.‘ll'lu.w'b. 1"'4.""‘- "“I.. ‘I'h. “"I-. 1"!-. 'I"k .“l'lﬁ .‘"L. ‘.I'k.-ll'l-. “"k. .II'I|_ -\lﬁ_ .I"lv. :"“-. 1"!-.""'«. -"l“_ I"'l.. IIII . ""l.. ‘I"h. "“h -’"k. l"'l. ..... . ‘Il'h_-l"l. -"'l-'.‘l'h l"'\. l"'i:_ .'“I._ “"1._“"1.‘ ."'k .I!'! My “"1

In addition to -autoboot, there are four additional “boot” switches which
modify the actions of —autoboot for specific situations. They act similarly to

—autoboet but act as though different settings of the BOOTCFG TCS file are

actwe, thus modifying the bootstrap PIOCESS.

~MultiUser causes TEX to set the bootstrap Vanables so that the nX boot-

strap, BOOT.88, brings up the nX OS in multi-user mode.

-SingleUser causes TEX to set the bootstrap variables so that the nX boot-
strap, BOOT. 88 brmgs up the nX OS in smgle -user mode. -

~PromptedBoot causes TEX to set the bootstrap variables so that the nX boot- _

strap, BOOT.88, prompts the console user for answers to its
startup questions rather than using the values in the
BOOTCFG.TCS file.

-Uniprocessor i_s exactly like -PromptedBoot except that TEX marks all pro-
cessors other than the master node as “disabled”. This is for
~ faster booting of single processor diagnostics.

_ There are also these switches:

—TCS—Addr hex address

*This sets the default slave address. ThlS is equivalent to the -

Utility Slave command at the TEX command level, but is pro-
- vided for use in batch files.

-help This switch displays the list of command line switches.

filename TEX also accepts a file name on the same command line. This

. causes TEX to execute the commands contained in filename.

At Ith.e TEX ?rompt, you can type any TCS command described in this section.

Many TEX commands take one or more arguments. If these arguments are

- card addresses, they need to follow a predefined format, as described in sec-

tion 2.4.3. Referto section 2.3.1, “Using the TEX Menu System” for a descrip-

tion of how to use the menu system to enter and edit commands.
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) 241 _'

- TEX Commands '_

The following is a list of menu items that may also be entered as commands
at the TEX prompt with associated arguments. You may need these com-
mands in the course of testing the system. Section 2.4.2 contains a summary
list of these commands.

? ‘Displays the list of TEX commands.

Application Configuration

Writes configuration mforrnatlon for the system into the
memory of the current slave (which should be a processor, not
a switch or clock card). The information must have been pre-
viously obtained, either by a Configuration Scan or Utility Pre-
view command or automatically as a result of a Boot or
Application Run command. This information is written in a
predefined format in the processor’s memory. The serial num-
ber of the current slave is also read from its TCS EEPROM
and stored in the processor’s memory.

In automatic operation, the configuration information is writ-
ten to each node after the microboot successfully completes -
and again before the application bootstrap starts.

Application Examine-Card
Displays information about the selected TC2000 card or cards.
The card’s type, serial number and revision levels are displayed
(from the EEPROM on the card). The current use, goal and
state information are also shown.

Application File-Select a|p|u filename
Specifies a filename to be used by Application Run. filename
must exist on the TCS’s DOS file system. This file is usually
named BOOT.88 for bootstrapping the operating system, but
may be a specific diagnostic or other program.

a specifies that filename will be used as an application (or its
bootstrap). filename here is usually BOOT.88.

p specifies that filename will be used as the POST (Bower-On
Self Test). filename here is usually POST.88.

u specifies that filename is to be loaded into TEX. It will later
be used as microboot. filename here is usually UBOOT.88.

Apphcatmn King-Node card_address
Specifies the card address of the king (master) node.

Apphcatlon Mode idle|application | boot | off.
Sets the “system mode” that directs TEXs operauon under the
Application Run command.

15
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idle directs TEX to discover cards in the system, and to turn
on their power and initialize them, but not load application
programs. TEX will run the microboot and POST programs
on processor nodes. '

application directs TEX to first initialize the system as for
idle. It then loads and runs the application (or its bootstrap) as
specified in the Application File~-Select a command into the
current king node as specified by the Application King-Node
command. The bootstrap and king node are also specified in
the BOOTCFG.TCS file (see reconfigure).

boot directs TEX to halt all processors and then restart the
initialization and bootstrap procedures as described in the
application option.

off directs TEX to halt all processors and then turn off power
to all processors, switches, and clocks.

Application Run ‘
Places TEX in automatic operation as selected by the Applica-

_ tion Mode command. It performs such operations as initial-

ization, running microboot, and loading applications into the

king node. Once the king node is operauonal TEX acts as the

console termmal for it,

HTEXis running an apphcation, typing ‘. returns you to the
TEX prompt.

Application System-Status
Displays the state of the clock cards and any switch and pro-
- cessor cards.

The states will depend on the current system mode and on
whether the cards have successfully been initialized and
whether their bootstraps and POST have run.

Application TTY
This command enters the console TTY protocol routine.
Characters are passed to and from the TC2000 processor at the
defauit address over the TCS bus, using ring buffers in the pro-
cessor’'s memory. The escape sequence to return to the TEX
prompt, is backquote period ‘.. (Backquote is generally arn un-
shifted tilde, so this is similar to an escape in tip, but different.

,/ so that TEX can be run from a tip line.)

- TEX Boot auto| multi-user | prompt | single-user | uniprocessor
The other selections in the Bqot menu are variations of this op-
eration, to override this default action in various ways.

The order of this is as follows:

TEX scans the machine for all existing clock, switch and pro-
cessor cards. It reads the BOOTCFG.TCS, SLOTCFG.TCS
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automatic

‘multi-user

prompt

single-user

. uniprocessor
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and DRIVERCFETCS files. It reports any inconsistencies be-
tween the SLOTCFG.TCS file and the actual machine.

It checks to see whether alf cards are on and running, and if so
it goes directly to servicing the king node. Otherwise, TEX
initializes all cards in the machine (except those disabled by
the BOOTCFG.TCS file). It then runs the micro~boot pro-
gram and the POST program on each node, supplying them
with configuration information as required.

Finally it reports configuration and test results to the king
node and loads and runs the application (or, usually, its boot-
strap, BOOT.88). The bootstrap variables and bootstrap file
string are supplied to the king node from the BOOTCFG.TCS
file to control the bootstrap operation.

causes TEX to bring up the TC2000 computer according to the
configuration information in the file BOOTCFG.TCS in the
current directory.

causes TEX to bring up the TC2000 computer as described for
automatic, but with the following changes:

After reading the BOOTCFG.TCS file, TEX forces the boot-
strap variable settings to those which cause BOOTS88 to boot
‘the operating system in multi-user mode, without asking any
questions at the console terminal.

causes TEX to bring up the TC2000 computer as described for
automatic, but with the following changes:

After readmg the BOOTCFG.TCS file, TEX forces the boot-

- strap variable settings to those which cause BOOTSS to

prompt the operator for mode settings from the console termi-
nal. The operator can specify the bootstrap file string and the
other choices provided by BOOTS8 such as smgle— versus

- multi-user operation,

causes TEX to bring up the TC2000 computer as described for
multi-user, except that a bootstrap parameter is set to force
the operating system into single-user operation.

causes TEX to bring up the TC2000 computer as described for
prompt, except that TEX disables all processors except for the
king node. This is used to speed the booting process when only
one processor is to be used. This is typically used to load a
diagnostic program for an I/0 device that is accessed from just
one node.

-
-

Conﬁguratmn Card-use off lisolate | system | auxiliary | forget card_address

Sets the configuration state for one or more cards.

If off, TEX will treat the card as dtsabled and, in addition, will
leave its power turned off.

17
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I isolate, TEX turns on the card, but leaves its switch port

- turned off so that it cannot interact with other cards in the sys-
tem. This is intended to allow power-on servicing of TC2000
cards.

If system, TEX makes the card available for normal opera-

tional use any disabling done by BOOTCFG.TCS, or a pre-

~ vipus card-use isolate, is removed.

If avxiliary, TEX will use the card rormally (system), until
TEX: receives a service request to use the card for special
application such as nodes running under pSOS.

' I_frfbrg'et, TEX will not make use of the card and will forget that
it was in SLOTCFG.TCS.

Configuration Forget
Clears the configuratxon found by the Configuration Scan and
Application Run commands, so that it will be rediscovered by
the next Applieation Run command.

Y M, M, T, Y M M, " ", M M, Ty My ", M M e, T, Ty B T T T, T, M, My, M,

Under normal use of Configuration Forget, all nodes should be halted or pow-

“ered down before rebooting the operating system. Otherwise, running nodes

may interfere with the bootstrap process.

" iy e M M, T e T N T e T T Tt e e e et e T,y
L 3

Configuration Reconfigure : .

Makes TEX reread the two configuration files
BOOTCFG.TCS and SLOTCFG.TCS. SLOTCFG.TCS con-

. tains a record of the cards found within the machine when the
system .was last configured explicitly scanned and written.
BOOTCFG.TCS contains bootstrap parameters for the boot
process. See section 2.4.4 for more information on these con-
figuration files.

Configuration Scan file|small | medium |large
Causes TEX to contact all TCS slaves for the configuration pa-
rameter that is specified and record and display what it finds.

- If file is specified, all cards mentioned in the SLOTCFG.TCS
file are scanned. If large is specified, all eight midplanes in all

- eight bays are scanned. If medium is specified, all eight mid-
planes in bay 7 are scanned. If small is specified, only mid-
plane 7 of bay 7 is scanned.

Asthe scan is done, the cardty:::  serial number, and revision
- levels are displayed. The card i 3 are also saved in the TCS

for further use of the Applicaiiza Configuration command.
- See also the Utility Preview command.

O/
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Configuration Terminal-Driver Show
Displays the current settings of conﬁguratlon parameters re-
lated to the serial terminal driver which communicates with the
console port and the TCS’s dial-up modem.

The parameters displayed are: Version number, Terminal
XON/XOFF flow control, dialup modem access, Initialization
string, and dialup port active.

Configuration Terminal-Driver Dialup-Access
Sets the parameter which allows or disallows access via the dia-
lup modem port. With this parameter enabled dialup accessis
available.

Configuration Terminal-Driver Dialup-Password
Sets the password required for access via the dialup modem.
This password can also be set by the configuration file DRIV-
ERCETCS.

Configuration Terminal-Driver Modem-Init-String
Sets the initialization string which is sent to the dialup modem

at startup and between dialup calls. This string can also be set

by the configuration file DRIVERCETCS.

Conﬁguratlon Terminal-Driver XON/XOFF
Sets the parameter which enables or disables use of XON/
XOFF flow control on the console serial port. This parameter
can also be set by the configuration file DRIVERCETCS.

Configuration Write Boot-Configuration filename
Creates a bootstrap-time configuration file. Normally,
BOOTCFG.TCS is used, but a different file name can be speci-
fied to create other copies or versions of the configuration. The
contents of the BOOTCFG.TCS file are described in section
2.4.4. This command is typically used as foilows:

Read in the existing BOOTCFG.TCS file by Configuration
Forget followed by Configuration Reconfigure. Change a

~ configuration item, such as Configuration Card Use OFF or
Configuration Set AutoBoot Yes. Finally, write the new
BOOTCFG.TCS file using this command.

Configuration Write Driver-Configuration
Creates a configuration file for the parameters which control
the serial device driver. The file used by TEX is DRIV-
ERCETCS, but a different file name can be used. Typical use
would.look similar to Boot-Configuration above.

Configuration Write Slot-Configuration fileriame

: ~Creates a slot configuration file. The default filename is
SLOTCFG.TCS, but can be a different name as well. If you
enter a filename, TEX automatically places this information
into filename.
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‘Hardware Initialize card-address : :
Performs a card-specific initialization sequence for a proces-
sor, switch, or clock card. card_address may have wildcards.

For the processor, the sequence reads and displays the card
status, turns on the power, asserts processor and card resets,
and turns on the LED blinker. It then waits a while and re-
moves the card reset. The processor remains halted. Then it
checks and reports the card status register again.

For the switch cards, the sequence is similar, except that the
switch gate arrays are initialized and all eight function card
ports are enabled.

For the clock card, the card is reset and powered on and the
phase-locked loop is set to the frequency specified by a pre-
vious Hardware Frequency command (standard 38 MHz).

Hardware Blink 0]1|2]3 card_ address |
Sets the “blinking” state of the yellow LED on one or more
cards. These states are:
O: off 1: slow blink 2: fast blink 3: on

In normal operation the yellow LED 1nchcates the following:
' ON: not yet initialized or cannot be
Blinking: initializing or in need of service
OFF: operational

Hardware Diagnostic
This command runs one of a set of builtin diagnostic routines.
Test number zero means to run all of the tests in order. The
following tests exist:

1 © Write/Read floating 0 and floating 1 patterns to
the TCS slave’s action register 7 (a RAM register for testing
Master-to-Slave communication path).

2 Write/Read floating 0 and floating 1 patterns to
- SIGA-A on the current default slave’s board. This tests the
communication path from the TCS Master to the SIGA.

3 k Wnte/Read floating 0 and ﬂoatmg 1patterns to lo-
cation zero (32-bits) of the processor’s RAM. This tests the
path from the SIGA through the T-bus to the RAM.

4 Write/Read the values 00 through FF to locations
00 through FF of the processor’s RAM. Then write/read the
complement of those values. This tests the addressing of pro-
cessor's RAM, but only the low eight address lines.

5 - Testthat the 88K processor can be started and that
it can access memory. This test loads a short program into
memory. If the program ran, the test passes.
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_ Hardware Go address _
@ s Starts processor at memory address. If the address specified is
: zero or omitted, the last start address from a loaded file is used.

Hardware Halt card_address
Halts processor node. Refer to section 2.4.3 for a description
of how card addresses are defined. '

Hardware PDU on|off 1|2|both

Be sure to write-protect the disk drives before using this com-
mand. If you execute the command without protecting the
disks you can lose data.

Turns on/off bulk power supplies for the system by controlling
main power relays 1 and 2. If TEX is started with a command
file or with the —Autoboot switch, it will turn on both PDUs
when starting.

Hardware NMI-Flag
This command is a shorthand for Memory Deposit Word
0x01F60004 1. Writing a “one” to this location asserts the
non-maskable interrupt flag in the processor. This is used by
the operating system to force entry into its debugger (kdb).

Hardware Power on |off card_address
_ Turns on/off power at a card or group of cards. If off is speci-
: fied with card_address “all”, all cards are turned off. Hardware
O ; Power On All is the same as Hardware Initialize and is used to
sequentially power on and initialize all cards.

Hardware Temperature card_address
Displays a report of the temperature found at the sensor(s) on
specified card(s). - : -

- Hardware Voltage card_address
Displays a report of the various voltages on specified card(s).

‘Memory Deposit b|h|w address data
Performs one write of data into.the processor memory space.
This command should be run while the system is halted.

b, h, and w indicate byte, halfword, or word cycle respectively.

address is the memory space to which data is to be written.
address does not have to be in local RAM.

' Memory Load-File filename
’ Loads filename into the current default node, which should be
a processor (not a switch or clock). .

Header information is sunmarized on the console and peri-

: - ods are displayed as the loading proceeds (one period per 256

_ - : bytes). The default starting address for Hardware Go is set
( , : from filename’s entry vector. Note Memory Load-File does
- not start the processor, for that you must use Hardware Go.
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Memory UBWait card_address '
Causes system to wait for microboot to finish. This command
should be used in a script file to allow the microboot to finish.
It knows where the microboot’s state register lives in processor
memory and monitors that cell for completion. It will time out
after a while in case the boot fails.
Use Memory UBWait to wait for the microboot to finish before
loading the next application or bootstrap program.

’I'ermmal-’l‘ype vt320|vt100 | sun|x|pc
Tells TEX menu interface what type of terminal is in use so that
itcan properly maintain what appears on your terminal screen.
The x is used for X windows and pc for a standard PC monitor.

Terminal-Type hardcopy
Tells TEX to not display the menus to save paper while using a
~ hardcopy-based console.

Terminal-Type menu on | off
Turns on or off the TEX menu displays on the terminal. You
can always type a question mark ? to display the current menu.

Utlllty Do filename
- Executes command(s) contained in filename located on the
- TCS hard disk.

Utility Preview—Cards
Scan all possible card addresses for any response. It reports
the number of cards of each type that are present. This also
allows TEX to build its internal table of existing cards which is
used by the * form of card addresses and by the Application
Run command.

Utility Slave :
Sets the default address for those commands which allow a de-
fault. See also the king command. The king or master node
can be set differently from this default slave address. The king
- and default addresses apply to different sets of commands.
Utility Version '
Displays current version number and compilation date.
Quit Quits from the current menu and to DOS if at the main menu.

Quit-to-DOS Quits to DOS from any menu.
/ .
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2.4.2 Menu-item/Command Summary

This is a summary of some important TEX menu-items which you may also
_use as commands.

Menu-item/Command

? :

Application Configuration
Application Examine-Card
Application EileuSelect

Application KinguNode
Application Mode
Application Run
Application System-Status
Application TTY
Configuration Card-use
Configuration Forget
Configuration Reconfigure
Configuration Scan
Configuratioh Write Slot

" Configuratién Write Boot

Hardware Blink
Hardware Go

Hardware Halﬁ
Hardware Initialize
Hardware NMI-Flag
Hardware PDU
Hardware Power
Hardware Temperature
Hardware Voltage
Memory Deposit

Memory Ubwa 1t
Terminal-Type

Utility Do |
Utility Slavie :

Utility Veréion
Quit ;
Quit-to-DOS

Arguments

card_address
ulpla filename

card_address
ilairjo

card_address -
e|d|f|o card_address

file |large | medium | small
filename

filename ‘

0-3 card_address

-address

card_address
card_address

on|off 1|2|both
on|off card_address -

- card_address

card_address

‘b|h|w address data

card_address

Description

Displays current menu-items with usage.
Writes config table into node

Displays information on the specified card(s).
Selects file for bootstraps: u loads microboot;
p loads power-on tests; a loads the application
Defines king node for application '
Sets system mode: idle, application, reboot, off
Start program or bootstrap system

Displays the state of nodes in system
Performs console TTY protocol
enable/disable/forget/off

Forgets configuration info

Re-reads configuration files

Scans systemn looking for TCS slaves

Creates slot configuration file

Creates bootstrap configuration file

Controls LED on a card

Starts node at memory address

Stops a node

Initializes a card

Sets the NMI flag allowing entry to kdb
Turns on or off main power supplies

Turns power on or off at card(s)

Reports temperature of card(s)

Reports voltage(s) on card

Writes data into node main mermory at address.
b, h, and w indicate byte, halfword, or word
cycle respectively. ‘

Waits for microboot to finish

vt320|vt100 |sun|x|pc| hardcopy | menu-on | menu-off

filename

- Tells TEX menu interface what type of terminal
is in use so that it can properly maintain what
appears on your terminal screen.

Executes script of commands in filename

Sets default target TCS address for commands
which allow defaults or take no address
argument.

Reports the version number of TEX

Quit to the previous menu or to DOS

Quit to the previous menu or to DOS
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2.4.3

Figure 2-6 . -
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Card Addresses -

Many of TEX’s commands refer to a specific TC2000 card or a group of cards.
In the descriptions below, the term card address means a description of this
address argument to a TEX command. The simplest case of a card address
is a group of three numbers separated by periods. For example, the command
blink 0 7.7.7 turns off the yellow LED on the processor node card which is lo-
cated in bay 7, midplane 7, slot 7 of the machine.

Card Addi’ess Format

eTITe

 Bay number x ~ “slot” number

Midplane number

The third field of a card address, the “slot” number, can also refer to a switch

or clock card. The “slots” SA, SB, RA, RB, CA and CB refer to the A and
B Switch Server cards, Switch Requestor cards and Clock generator cards re-
spectively (these can be upper- or lower—case).. For example, the command
Hardware Blink 0 7.7.RA turns off the yellow LED on the Requestor card of

" the A switch in bay 7, midplane 7.

For the clock cards, the Bay and Midplane fields should be omitted. The com-
mand Hardware Blink 0 CA turns off the yellow LED on Clock card A.

' The card address field can also be replaced by the letter g and a hex number
from 0 to FF. This indicates that the system is to use a target address contain-.
~ ing a “Group address”. The command Hardware Blink 0 G4 sends a com-

‘mand to all slaves which respond to group address 4 (normally all processor
nodes). The special address “ALL” is recognized as the “broadcast” group ad-
dress. Not all commands will accept a group address.

Cardaddresses can also contain “wildcards” (* or !). These cause acommand

to be executed for each of a number of addresses. For example, Hardware
Blink 0 6.*.* performs a Hardware Blink 0 command for each existing node

~4n bay 6. The command Hardware Blink 0 *.*.R* turns off the yellow LED
- on each existing Switch Requestor card connected to the machine switch. The

slots C*, R¥ and S_*: mean both A and B clock, switch receiver or switch sender
cards, respectively. -

- In the preceding paragraph, “existing” means that a card was mentioned in

the slot configuration file or that it has responded to a message from TEX since
TEX was started. This speeds operations up by skipping cards which are not

O
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actually in the machine. If the * is replaced by a !, however, the wild card will
be taken to include all cards in the described range, even if they have not been
heard from and are not in the slot configuration file.

Configuration Files

When TEX is invoked with the —autoboot switch, it automatically reads the
two configuration files, SLOTCFG.TCS and BOOTCFG.TCS, in the current
directory. SLOTCFG.TCS is 2 machine-dependent file that is generated dur-
ing the TCS installation. BOOTCFG.TCS is a default bootstrap configuration

file. Both files are described in the following sections.

SLOTCFG.TCS

The SLOTCFG.TCS file is generated during the installation of TCS. It has
one line for each card with its card address, type, serial number, and revision
levels. You should never have to manually edit this file. If your configuration
changes, you can generate a new SLOTCFG.TCS file with the command se-

quence (make sure you start TEX from the \TCS directory):

TEX -> Config scan medium J

TEX —> write s slotcfg.tes o
This creates a néw SLOTCFG.TCS file with the current configurations.

The cards listed in this file are used in the “*” wildcard arguments that some
of the commands described in section 2.4.1can accept. For example, the com-
mand sequence Hardware Temperature *.*.* will report the temperatures of
all the processor cards contained in SLOTCFG.TCS. SLOTCFG.TCS helps
TEX to avoid polling cards which are disabled or isolated. Similarly, the run

- command, which initializes all the cards in the machine, will attempt to initial-

ize cards only if they are contained in SLOTCFG.TCS.

BOOTCFG.TCS

The BOOTCFG.TCS file delivered with the TC2000 TCS software contains de-

fault bootstrap commands. Different versions of this file are kept in the differ-
ent directories of the TCS software hierarchy. For example, the directory for

-diagnostics usually has a different BOOTCFG.TCS from the one for booting
o in \TCS. BOOTCFG.TCS contains a number of boot parameters, including

automatic boot up of the nX operating system, and specifies what cards should
be disabled (non-initialized), etc. Figure 2-7 illustrates the default
BOOTCFG.TCS file in the \TCS directory.

25




2: Test and Control System

Figure 2-7 .
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Default BOOTCEG.TCS File

(

bootparam:

0: O

bootparam: 1i: 5
bootparam: 2: 1

bootstring:

autoboot:

(xyO 0, 0)/vmun1x
Yes

primaryclock: A

primarynode:
switchfreq:
ubootfile:
postfiler

bootfile:

“T.7.7
38
uboot. 88
post. 88
boot. 88

alternatepaths: A: Yes

i End of BOOTCFG.TCS

\

A number of c.ommands'can be contained in BOOTCFG.TCS. Each com-

mand line has the command name followed immediately by a colon, optional.
- spaces, and the command argument. The commands are not case-sensitive.

The foilowing is a description of the commands that BOOTCFG.TCS can use
Normally, you do not need to edit this file. -

alternatepaths Tells TEX whether or not to set up the processor cards to use

" autoboot
'b'oo'tfile

bootparam

- available Butterfly switch alternate paths. A redundant system

contains two switch paths. By default, the alternate paths of
both switches are enabled for improved switch performance in
the \TCS directory BOOTCFG.TCS file. To simplify debug-

ging, the alternate paths are disabled in the \DIAG directories.

This command t:i.2s two arguments The first argument can
be either A or B, specifying one of the switches in the redun-
dant system. This argument is followed immediately by a co-
lon. The second argument is either Yes or No, specifying
wether or not the switch path is used.

Takes one argument, either Yes or No. Yes causes TEX to boot
an application automatically. No halts TEX after reading con-
figuration files, and waits at the TEX prompt.

Takes one atgume'nt a filename for a file on the TCS master's
disk. This file is run on the primary node after the microboot

and POST programs have been run on all nodes.

Takes two arguments, both decimal numbeys. The flrst num-
ber selects one of sixteen bootstrap variables. The second
number is what the variable is set to. :

J -
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bootstring

- carduse

disabledcards

postfile

primaryclock -

primarynode

2: Test and Control System

Currently, only variable numbers 0, 1, and 2 mean anything
(panic count, panic limit, and multiuser). These are as follows:

0:0 Set the current panic count to 0.

1: 10 Tells TEX to try rebooting the machine 10
' times before halting. '

2:0 Prompts the nX boot program to ask the user if
he/she wants to boot single or multiuser after
the tex -auto or start commands.

21 Prompts the nX boot program to automatically

come up multiuser at tex —auto or start.

Takes anything following the colon (:) as the string argument.
The default string is (x,0,0,0)/vmunix. This allows you to sim-
ply press the <Retun> key at the BOOT: prompt.

Takes two arguments, a card group address and a “‘use” defini-
tion. The “use” may be one of “system”, “auxiliary”, “isolated”,
or “off”. See the Configuration Card-Use command for fur-
ther details. ' '

Causes each listed card to be marked as disabled so that it will
not be brought up automatically, even though it can respond to
TCS commands and can be included in SLOTCFG.TCS. It
takes one argument, a card address, possibly containing
“t”_type wildcards. There can be multiple disabledcards com-
mands in BOOTCFG.TCS.

This command can be overridden by the TEX commands.
Configure card-use system and forget.

Specifies the file which will be run on each node which success-
fully completes the microboot. It uses filename as its only argu-
ment.

Specifies whether TC/CLK card A or Bis to be used if both are
present. [Currently not implemented.]

Specifies which node is to be used for the application bootstrap
(bootfile command) if it is working. Takes a spec:1ﬁc card ad-
dress as its argument. It is also known as “king ” or “master”

swuchcolumns Takes one argument, a decimal number, representing the num-

/

switchfreq

ber of columns in the switch. This number must be either 2 or 3.
[Currently, only two switch columns have been implemented.]

Takes one argument, a decimal number, representing the fre-
quency {in Megahertz) of the Butterfly switch. These switches
were designed to operate only at 38 MHz. Do not change the
switch frequency to anything else.
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2.4.5

Figure 2-8

ubootfile ©  Specifies the file which will be run on each node listed in
SLOTCFG.TCS which has not been disabled by a disabled-
cards command. It uses filename as its only argument.

'BOOTCFG.TCS File Parameters

Instead of editing the configuration file BOOTCFG.TCS using the DOS text

editor EDLIN, you can change and/or add commands and parameters in this

file through the TEX menu. The procedures to change and add

‘BOOTCFG.TCS file commands are different, This section describes both.

Changing BOOTCFG.TCS File Parameters

While performing TEX operations on the TC2000, you can éhange the values

of parameters that are already contained in and set up by the BOOTCFG.TCS
file. This can be done by reading the current file into TEX, performing typical
TEX operations like resetting the state of card use, then writing any changes
into the back to the file. The following example shows how to change a card’s

use. The first step is to read in the BOOTCFG.TCS file. You can do this with -

the command sequence of Configuration Forget followed by Configuration
Reconfigure. -

Changing BOOTCFG.TCS

-

TEX-> ¢ d

Go to the Conﬁguration' menu.

Configuration-> f d Clear (forget) the configuration.
Configuration->r ' " Reread (reconfigure)  BOOTCFG.TCS and

- SLOTCFG.TCS. At this time, you canleave the Con-
figuration menu and perform other TEX operations,
such as changing card-use state:

Configuration->¢ d - To select a card-use state.
Function: Card-Use
off{isolate|system]auxiliary|forget

Card group.
Card use

<String>
<Node-Group> - T7.1.2

Enter- off!1solate}system|aux111ary|forget >0 ¢

. This would then tell TEX to keep card 7.1.2 turned off
and ignored even when the system reboots. This is
useful for known defective cards

Configuration->w ‘ Go to the Write menu.

Write-> b

AN

Write the appropriate changes made during this TEX
session to the BOOTCFG.TCS file.
. _ ,
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@ The next time you boot the system, the new BOOTCFG.TCS is used. Note
- that this procedure can only be used to change parameters that already exist
in the BOOTCFG.TCS file. If you want to add parameters that do not exist
in BOOTCFG.TCS, or parameters that are not normally changed by normal
TC2000 operations, but which are available for BOOTCFG.TCS, see the fol-
lowing section. _ '

Adding BOOTCFG.TCS File Parameters

In the course of performing TEX operations on the TC2000 machize, you can

" add new parameters to the current BOOTCFG.TCS file, or change some that
you did not change during other TC2000 TEX operauons You can do this by
reading the current BOOTCFG.TCS file into TEX, using the Configuration
set command to set BOOTCFG.TCS parameters, then writing any changes
into the BOOTCFG.TCS file. The following illustrates an example of what
to do if you disable the Autoboot parameter of the BOOTCFG.TCS file. The
first step is to read in the BOOTCFG.TCS file. You can do this with the com-
mand Configuration Forget followed by Configuration Reconfigure.

Figure 2-9 Adding BOOTCFG.TCS parameters
O e | | N
— TEX-> € ¢ | ~ Go to the Configuration menu. ,
Configuration-> f Clear the configuration.

configuration->r d Reread BOOTCFG.TCS and SLOTCFG.TCS. At
; this time, you can leave the Configuration menu and

perform other TC2000 operations, e.g., turn proces-

sors on and off, check voltage levels, setting new con-

figuration parameters, etc. One of these operations

can then be setting up the Autoboot state of the ma-

: chine.
Configuration-> § o Select the BOOTCFG.TCS set option.
Set-> an <J 1 : To set the Autoboot parameter.
Functlon AutoBoot
Set Autoboot. Flag to Yes or No
Yes or No <String>
~> AutoBoot, ' : . _
Enter Yes or No <String> -> No d This disables automatic reboots after the
" ’ BOOTCFG.TCS is read during a tex -a or start com-
mand to boot the system. If you want to change pa-
rameters that do mot exist in the Set menu with
? _ TC2000 TEX operations, see the previous section.
w | J
O ' The next time you boot the system, the new BOOTCFG.TCS is used.
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Running the Diagnostics

3.1 | Overv_iew

Thls chapter describes how to use use the diagnostic éoftware:
e considerations
e strategy
e entering and exiting diagnostics

Q ’ e starting diagnostic tests

The five sets of diagnostics are described in the chapters that follow.

3.2 ~ Considerations

Before running the diagnostics:

e If the system crashed or panicked, be sure to dump the system to tape,
as described in Section 3.3.4.

® Besure that the operating system is shut down properly (see Section 3.4)

o Besure that the tests match the revision levels of the boards (test descrip-
tions specify the board revision levels). -

e Check the revision level of the TCS Executive software; this guide applies
to revision levels listed in the ‘How to Use This Manual’ section. The
revision is displayed at the main TEX menu.

3.3 Diagnostic Strategy

( , R This section discusses the sequence of diagnostics and how to find problems
= ; quickly. It is especially useful for anyone who is unfamiliar with the diagnos- .
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3.3.1

3.3.2

3.3.3
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tics. It deals with two general situations: running diagnostics to verity an in-
stallation and running diagnostics to find problems.

Running Diagnostics to Vérify'an Installation .

After installing the system, you should run the five diagnostic suites to ensure
that it is operating properly. The fastest way to find problems is to run the
tests in the following order:

- 1. Processor diagnostics establish a reliable base for interpreting the other

diagnostic results they find most probiems that are specific to the pro-
Cessors.

2. Switch diagnostics verify that the paths through the machine are working.

3. STP diagnostics provide a good overall test of the processor/switch inter-
action.. Their results also allow you to find most problems if you have
already ruled out the processor and the switch. For an 8-node sysiem,
run STP for 80 passes. This takes about an hour. For a 16-node system,
run STP for 400 passes (5 hours). For a 24-node system, run STP for 800
passes (10 hours). For a 32-node system, run STP for 1600 passes (20
hours).

4. Standalone Peripheral Diagnostics test the controllers and peripheral de-
vices; you should run the first three diagnostics before running this one.

5. The “all tests” option of the nX Operating System Peripheral Diagnostics
(periph_diag) provides a system-level test of the peripherals. This test
takes about five hours, :

Running Diagnostics to Find Problems

If the system has crashed, dump the system to tape, as described in Section
3.3.4. If you are trying to find an intermittent problem or cannot dump the

 system to tape:

1 Run the first four diagnosﬁcs in the order defined in Section 3.3.1.

2. Ifall tests pass, reboot the system. If aﬁy test fails, refer to the appropri-
ate chapter on that test to diagnose the problem.

3. If system crashes persist and hardware is suspected, the same diagnos-

tics can be run to give the system a more thorough test.

'Diagnosing System Problems -

The first step in finding problems is to dump the system to tape (if possible)
as described in Section 3.3.4. Retusn this to BBN ACI for analysis; it could
prove essential in finding some problems.
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System Panics in kdb

Most problems with the system result in a panic message and leave the system
in the kdb debugger (assuming kdb was activated). If the system is in kdb, fol-
low the crashdump procedure in Section 3.3.4.

System Panics without kdb

If the system does not end up in kdb, try to enter kdb through TEX by typing
backquote period (‘) to get into TEX and then typing the appropriate com-
mands: o

TEX -> hard nmi Sets the NMI flag allowing entry (0 kdb
TEX -> app rund Starts the “application”

Then follow the crashdump procedure in Section 3.3.4.

System Hangs

If the system is hung and will not respond to < Control>C, <Controi>Z, <Con- -
frol>D, <Contrai>Q, or <Retum> check the RECEIVE light on the master
node. Ifitis on, look for the SEND light on one of the slaves. Ifitis on, unplug
this slave from the system. This will cause the system to panic and leave the
system in the kdb debugger (assuming kdb was activated). Then follow the
crashdump procedure in Subsection 3.3.4. :

System Crashes

If the system crashes and the TCS does not respond to the keyboard, try to
reset the TCS and get into kdb. To reset the TCS, use the system reset switch.

It this does not work, try shutting down the system and rebooting. This should
be your last resort, since rebooting destroys all system information that might be
helpful in diagnosing the problem.
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3.34 Dumping a-Syst'em to Tape (crash,dump)

T T T T T R T e T T e T L T T T T T T T e T T T T S
NOTE oM i g T M e Ty T M M T e T B, T e e M T Ty e, e T e

If you have no time to produce a crash dump tape of all the nodes in your sys-
. tem panic (nodes take about 4 minutes each to dump) cail BBN ACT at

1-800-4AC-BFLY. The customer support staff may be able to help you to

identify a subset of the nodes that you need to dump to tape. o

Note also that one SCSI cartridge tape cannot accommodate more than 32
nodes of crash dump information. [fyour tape runs out before all the nodes are

T R R L T T T T T T T T T T W S A T T T T T T T TV PV
[T T T T e T "'h. Mo, M M M e T M T, T T e My e e T g Tt M, e e e T Ty, M T T e, T

To dump a system to tape, kdb must be running. If kdb is running follow the
procedure in Figure 3-1. If not, try to activate kdb by using one of the methods
described in Subsection 3.3.3. (For more information on dumping the system.
see the TC2000 System Administration Guide.)

Figure 3-1 Crashdump Procedure -
r’ — — - N\
# 8% d Starts the dump session

Pléase put a tape in the tapedrive, type "y~ to start dump...
y
~ Insert the tape into the 1/4” tape drive. Typey tostart
the dump.

Do you wish to dump all nodes? Please type “y° or ‘n’...

y You should respond with a y “yes”. The system then
proceeds to dump all nodes, displaying miscella-
Neous messages.

Dumping all nodes.

Dumping node 0 = (physical node 0x8) 512 pages

Dumping node 1 = (physical node 0x9) 512 pages

Dump completed. . If you typed an n “no”, you would be prompted for
each node.

L -, y

To exit the kdb session, type:

H W
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3.4.1

Entering and Exiting Diagnostics

The diagnostics are started from one of three places; the DOS prompt, the
TEX prompt, or the nX OS prompt. If you are running diagnostics for the
first time after a system installation {or re-installation), follow the instructions
in Subsection 3.3.1. If the operating system is running, you must halt it first.
If the system is crashed, the console may display the kdb, TEX or DOS prompt
(see Chapter 2).

DOS-based Diagnostics:

B2SWITCH for switch diagnostics
B2CLK for TC/CLK diagnostics
B2ZMODEM for modem diagnostics .

TEX—based Diagnostics:

B2VMEZ2 tor B2ZVME diagnostics
TCFPV for TC/FPV diagnostics
STP for STP diagnosticss
VMEDIAG for peripheral diagnostics
DISKTOOQL for SCSI disk exercising

B2MDM requires rebooting from the second diagnostic floppy disk (See
Chapter 10).

nX OS-based Diagnostics:

periph_diag  for peripherals diagnostics
stress for peripheral and system exerc1smg
disktool tor SCSI disk exercising

periph_diag and stress are a separate programs that run from the nX Operat-
ing System (see Chapters 8 and 9).

Starting Diagnostics from DOS

To start a diagnostic from the DOS prompt, type the following:

¢:\1TcS>CD \DIAG\diagname d Changes to the desired directory.where
diagname is one of the DOS-based or TEX- -

based diagnostics as listed above.

B
/

" Cc:\diag\diagname > START d Initializes the system and displays the diag-

~ nostic’s prompt.
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3.4.2

Figure 3-2

Starting Diagnostics from TEX

To start a TEX-based diagnostic from the TEX main menu, follow the example
in Figure 3-2. Although abbreviations have been used you may wish to type

~ the full command name or use the menus. The BOOTCFG.TCS file in the cur-

rent directory will be used; that file may differ from the one in the diag directo-
ry. For instance, the diag directory BOOTCFG.TCS file disables alternate

_paths by default.

Starting Diagnostics from TEX

-

TEX > ¢ rd

- N
Configure Reconfigure; Reconfigures the system

TCS: Previewing machine state. ..

; End of BOOTCFG.TCS

"TEX ->a f ad

Application File-Select Application; Load the fol-
lowing application

Function: Application
Application Bootstrap File.

Filename
~> Appiication

<String>

Enter Filename —> \dlag\dmgname\dzagname 38 Thi's is the diagnostic to load, where diag-

TEX -> a r¢g

name is one of the TEX-based diagnostics.
Application Run; Starts the loaded application.

Clock card CA already running.

TCS: Switching console terminal to application.

.

Cléaring bss (0x33860 -> 0x33940)...Done

3.4.3

,_Running Diagnostics

- Most of the diagnostics start by prompting you for the type of terminal you
. - are currently using. At the terminal-type menu prompt, select the terminal

type that is the closest to the type you are using, by typing in the apprOpnate
number and pressing < Return>.

-

If you are using a printer or dumb terminal, type 6 <Retum>. The diagnostics
won't use screen refreshes, highlighting, or automatic menus display (to save
paper). You can type ? <Return> to display menu choices.
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3.4.4

You may need to quit from the terminal-type menu to get to the diagnostics
main menu. You can then select the tests you want to run. The terminal type
is listed on the same line as the Terminal Type menu item.

See the appropriate chapter for details of the desired diagnostic.

' _ ' h
Menu: Terminal-Type

. Quit

vT320

. VT100

Sun

X

PC

Hardcopy

Menu

More

W oo ~1 A sk N

ver X.xX
Terminal-Type ->

L | y

Exiting Diagnostics

To exit from the diagnostics, you must first retirn to the TEX prompt. as de-
scribed in Chapter 2. '

When the TEX diagnostic has finished, return to the TEX pfompt by typing
a backquote, period (*.). Note that the backquote is not echoed on the screen
unti] you type the period. You can then quit out of TEX or start the next diag-.
nostic. :

37







4

Processor Diagnostics

|

4.1 Selecting the Diagnostic

This chapter includes information on processor diagnostics, for BZVME and
TC/FPV processors. There are two processor diagnostics, one for each of the
" two processor types. To find out which type of processors are in the system. -
type the following at the TEX prompt:

TEX -> ¢ s¢an Configure: Scan

When TEX prompts for size use small for systenis with 8 or less. medium for
systems with 9-32, and large for systems with greater than 32 processors. TEX
displays the processor type and revision levels as below.

7.7.0: Type: °8° B2VME-B, (Processor node) Ser #: HO46-18
7.7.0: Type: ‘G° TC/FPV-4, (Processor node) Ser #: C007-03

TC2000 systems may have more than one type of processor. Use the appropri-
ate diagnostic for the processor in the system:

Processor Card type Diagnostic to use Section to turn 1o
B2VME 8or A - B2VME2.88 42
TC/FPV GorH TCFPV.88 45

42 | B2VME2 Overview

,.This section describes the diagnosiics for the TC2000 B2VME card (type 8 or
" A). This diagnostic is useful for verifying an installation, locating a possible
processor fault, or contirming that a particular processor is bad.

The purpose of these tests are to fully test the hardware on the B2VME card.
There are 2 number of script files that save the time of loading the diagnostic
in each processor.
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How to use the B2VME2 Diagnostics

Run the BZVME?2 diagnostics on each B2ZVME,; first the master node and then
each slave node. After initializing and loading the diagnostic, the system dis-
plays the terminal-type menu. Select your terminal. The diagnostic menu is
displayed. To exit from the diagnostics, type a backquote and a period (*.) or
type quit at the BZVME?Z2 main menu. This brings up the TEX prompt.

_Ru_n-Ti'me.‘lsl o

The typical time to run the system script on a 4 MB B2ZVME is 15 minutes and
on a 16 MB B2VME it is about one hour.

lnitia!izing"'t'he System and Ldading Diagnostics

The BZ2VME?2 diagnostics are started from the DOS or TEX prompt (see
Chapter 3). From DOS by type: '

c:\ €D \DIA_G\BZVMEZ d Changes to the BZVME directory.
C:\DIAG\B2VME2 > START ¢  Initializes the system.

This brings up the initial (terminal type) menu. Select your terminal type. This

“ brings up the BZVME2 diagnostic main menu:

Menu: B2VMEZ Node Number = 7.7.7

. Memory-Systems

Siga-Tests

. Local-Registers:

. Augmentation-Tests

. Board-Options

Software~Options

. Execute-Scripts

. Terminal-Type

. Quit vt320, Menu-On

r-E.D(:lCi-~lG}‘)(J'l»l'-‘-T..»;‘I.\JI—J

~ ‘Executing the Test Scripts

Select the Execute'—Scripts menu (type Ex). This brings up the Power-Up and

Field-Level Diagnostic menu. (The rest of the diagnostics are for board tevel
testing and should only be used at BBN.)

o
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4.4

Power-up-Diagnostics

. Bench-Power-up-Diagnostics

4 Power-up-Diagnostics_REV_A4

. Manufacturing-Diagnostics

. Bench-Manufacturing-Diagnostics
. Field-Diagnostics

. Quit

~1 G U WD

L . - )

To execute the B2VME?2 diagnostics, type 1 or 6. Currently, both of these tests
are the same. The end results are something similar to the following:

Ram-Data-Test: Test Passed
Field Diagnostics: Test Passed

At this point you may rerun tests or go back to the TEX menu.

Executing on MultipIeIBZVMEs

There are several scripts included in the diagnostic directory to assist you in
loading all the B2VMEs in the system at once. The scripts are set up to load |
eight nodes at once, in one of 4 configurations (midplanes 7, 6, 5 and 4) or 32
nodes all at once. To run one of these scripts, first initialize the system (see
Subsection 4.3.2). Then type: '

TEX -> do load7.tex

This loads and start all of the B2VMEs associated with mid-plane 7 (7.7.0
through 7.7.7), but you still need to still need to run the actual diagnostic on
each loaded node. When it finishes loading, the TEX prompt is displayed.

You can then run the diagnostics on the master node by typing a tty this dis-
plays the terminai-type menu (shown in Subsection 11.2.2). To test another
B2VME, go back to TEX by typing backquote and a period (*.) then type the
following commands:

TEX -> u slave x.y.z where x.y.z is the number of another slave
started by the script
TEX -> a tty

) ‘Proceed until all nodes are tested in the 7.7.x midplane series.

There are 4 other 1oad' files. These are:

'
.

load6.tex (7.6 midplane)
load5.tex (7.5 midplane)
load4.tex (7.4 midplane)
load32.tex (7.all midplanes) This takes about 1/2 hour to load.
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TCFPV Overview

This section describes the dzagnostlcs for the TC2000 TC/FPV card (type G
or H). This diagnostic is useful for verifying an installation, locating a possible
processor fault, or confirming that a particular processor is bad.

The purpose of these tests are to fully test the hardware on the TC/FPV card.
There are a number of script files that save the time of loadmg the diagnostic
in each processor. | .

How to use the TCFPV Diagnostics

Run the TCFPV diagnostics on each TC/FPV; first the mastéer node and then
each slave node. -After initializing and loading the diagnostic, the system dis-
plays the terminal-type menu. -Select your terminal type. The TC/FPV menu
is displayed. Select the Execute-Scripts menu item, then choose a script to
run. To exit from the diagnostics, type a backquote and a period (.} or type
quit-at the TC/FPV main menu. This brings up the TEX prompt.

'Run Times

The typical time to run the system script on a-4 MB TC/FPV is 7 minutes and
on a 16 MB it is about one half hour. The typical time for the Fast-Systern-
Script is two minutes, since it only uses a small amount (8 kb) of memory for
testing.

Initializing the System and Loading Diagnostics

- The TC/FPV diagnostics are started from the DOS or TEX prompt (see Chap-

ter 3). From DOS type:

c:\ CD\DIAG\TCFPV¢ - Changes_ to the TCFPV directory.
C:\DIAG\TCFPV> START d-  Initializes the system.

Once loaded, the initial (terminal type) menu is displayed. Select your terminal
type. This brings up the TC/FPV diagnostic main menu.
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- Menu: TC/FPV -Node Number = 7.7.7
1. Memory-Systems
2. Cpu-88k-Tests
3. Siga-Tests
4. Local-Registers
5. Board-Options
6. Software-Options
7. Execute-Scripts _ .
8. Terminal-Type vt320, Menu-0On
9. Debugger
10, Quit

Executing the Test Scripts

Select the Execute-Scripts menu (type Ex). This brings up the Diagnostic
Scripts menu: '

{ N
Menu: TC/FPV Script-Menu

Fast-System-Diags

Fast-Bench-Diags

System-Diags

. Bench-Diags

Manufacturing-Diags

Manufacturing-Bench-Diags

Run-All-Scripts

. Quit

_ ' /

-1 =1 M A o W DDt

To execute the TC/FPV test script, type 3 for a complete board test or type
1 for a quick test. The rest of the diagnostics are for board-level testing and
should only be used at BBN. The results for 1 or 3 are similar to the following:

Ram-Data-Test: Test Passed
Field Diagnostics: Test Passed

" At this point you may rerun tests or go back to the TEX menu. If you want

to stop the current script type a <Confroi-C>. .

""Executing on Multiple TC/FPVs

There are several scripts included in the didgnostic directory to assist you in
loading all the TC/FPVs in the system at once. The scripts are set up 1o load
eight nodes at once, in one of 4 configurations (midplanes 7, 6, 5 and 4) or 32
~ nodes all at once. To run one of these scripts, first initialize the system (see
Subsection 4.6.2). Then type
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TEX -> u do load7.tex . ' O

This loads and starts all of the TC/FPVs associated with mid-plane 7 (7.7.0
through 7.7.7), but you still need to run the actual diagnostic on each loaded
node. When it finishes loading, the TEX prompt is displaved.

You cén then run the diagnostics on the master node by typing a tty this dis-
plays the terminal-type menu (shown in Subsection 11.2.2). To test another
TC/FPV, go back to TEX (“.) and type the following commands:

TEX -> u slave x.y.z where xy.z is the number of another slave
started by the script '
TEX -> a tty '

You may now run the diagnostics on the next node.

Exit the TCFPV diagnostic by typing backquote and a period (%.). You can
then run another script or specify and test another TC/FPV.

Proceed until all nodes are tested in the 7.7.x midplane series.

Theré are 8 other load files. These are:
loadé.tex (7.6 midplane) '
load5.tex (7.5 midplane) '

load0.tex (7.0 midplane) _
load32.tex (7.all midplanes) This file takes about 1/2 hour to load.
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5.3
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Overview

This chapter describes the diagnostic for the TC2000 Switch Cards. This diag-.

nostic is useful for verifying an installation, locating a possible switch fault,
or confirming that a particular switch card is bad.

The purpose of these tests are to fully test the hardware on the TC/SS and TC/
SR cards.

How to use the Switch Diagnostics

After initializing, start with the Switch Status Function, then select the Con-
nectivity tests on the whole system to help isolate any problems. To exit from
the diagnostics type quit at the Switch Main Menu. This returns you to the
DOS prompt.

Run Times

- The typical time to Tun the Switch test is 10 to 15 minutes per TC2000 Switch.

ExeCut‘ing the Switch Diagnostics

“To run the switch diagnostics, you must be at the DOS prompt. After initializ-
ing and loading the diagnostic, the system displays the terminal-type menu.
From this menu set up your terminal and then quit. This will bring up the diag-
nostic menu. =
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Initializing the System and Loading Diagnosti_cs

. The switch diagnostics can only be started from the DOS prompt:

c:n>CD \DIAG\BZSWITCH d Changes to the B2SWITCH
directory.
C:\DIAG\B2SWITCI—1> START d Initializes the system.

This brings up the initial (terminal type) menu. After selecting your terminal
type the switch dlagnosuc main menu is displayed.

- _Typmg quit at the main menu prompt returns you to the DOS prompt because
“the switch diagnostics execute in the TCS and do not use TEX.

Switch Diagnostic Main Menu

The switch diagnostic main menu give you the following choices:

Menu:

[o- TS T LI

TCS

. TC/85-Diags R _ BE SURE SYSTEM IS INITIALIZED

Initialize-System
Display-Switch-Configuration

. Logging-0On/0ff lLogging Off
. Terminal-Type - ) Hardcopy, Menu-On
. Quit ' :

J/

5.5

46

~ Always begin by initializing the system (2), then select the TC/SS-Diags (1).

Initialize System

If you are not sure that the system is initialized, it is recommended that you
do so. This resets all boards and should not be executed while the system is
running the nX operating system.
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5.6

After selecting this item from the main‘menu, you are presented with the fol-
lowing prompts:

r A

- Function: Initialize-System

Initialize Clock
Clock (a/b) or Test Jig (t)
<String> A
Frequency <Number:> 40
-> Initialize-System '
Enter Clock (a/b) or Test Jig(t) <String> -> (A)€

-> Initialize-System A
Znter Frequency <Number> -> (40)38¢

-> Initialize-System A 38

This will completely re-initialize the system"'
Do you want to continue (y or n) ¥y

[typing y results in the following messages}
Scanning System for Processors and switch Cards
Scanning System for Processors and switch Cards

Initialize System: Test Passed

L _ . J

The defaulté are “A” for the clock and “40” (40MHz) for the frequencv. Cur-
rently, you must change the frequency to 38MHz or the system will not operate
correctly. Pressing any key returns you to the main menu.

‘Display Switch Configuration

- The Display-Switch-Configuration function is a configuration aid. It is ex-

ecuted by selecting item 3 from the Diagnostic Main Menu. Once that item
is selected, the menu is displayed. '

This menu displays the connections from switch to switch for the number of
midplanes. It prompis you to enter the number of midplanes in the system -
and then a table of connections is displayed (and logged if logging is turned
“on).
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r ' ' ' — N

Function: Display-Switch-Configuration
Switch Configuration’

Midplanes <Number>
-> Display-Switch-Configuration
Enter Midplanes <Numbers> -> ()74
—> Display-Switch-Configuration 7
Displaying Configuration for 7 Midplanes

=}

Connect Midplane 7 connector 7 to Midplane 7 connector
‘Connect Midplane 7 connector 6 to Midplane connector
Connect Midplane 7 connector 5 to Midplane 5 connector 7

[¢3]
-1

more messages

Connect Midplane 1 connector 3 to Midplane 3 connector 1
Connect Midplane 1 connector to Midplane connector
Connect Midplane 1 connector 1 to Midplane 1 connector 1

(s
b
—

N J

Logging On/Off

The logging function saves results of a test into a file. To turn on logging select
item 4 from the Diagnostic Main Menu. You are prompted for a filename; it
the file exists you may overwrite it or append the results to the end of it. To

turn off logging select item 4 and don't enter a filename (press <Return>),

TC/SS Diagnostics

Selecting item 1 from the Diagnostic Main Menu displays a sub-menu that

prompts you for the type of testing you plan to do.

r ' x | N
Menu: -TCS TC/SS(SR)-Switch-Diags

1. Board-Level-Diags
2. System-Level-Diags
3. Command-Level-Diags
4. Quit

\ - _ y

Board Level Diagnostics

-
¥

These diagnostics are used for ‘burning in’ data into the EEPROMs on the
switch boards. This is unlikely to be used in normal testing and troubleshoot-
ing operations, and is not covered in this guide.
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O 582  System Level Diagnostics

The System Level Diagnostics Menu is displayed by selecting item 2 from the
TCS TC/SS(SR)-Switch~Diagnostics Menu shown in Section 5.8, Once that
item is selected, the following screen is displayed.

‘ h

Menu: TCS TC/SS(SR)-Switch-Diags System-Level-Diags
Switch-Status

. Connectivity-Test

. Margin-Power

Bulk-Voltage-Read

. Temperature-Read

. Quit

G o 0 O

Switch Status Function

Selecting item 1 from the System Level Menu brings up the Switch Status
" menu.. Running this test reports the activity status of the specified switch .
- boards. The test prompts you to specity which switches to test as shown in
the following screen: :

O,r' —

Menu: TCS TC/SS{SR)-Switch-Diags System-Level-Diags Switch-
Status L
1. Add-a-Path

Delete-a-Path
Test-for-all-Paths
. Logging-On/0£ff Logging Off

Run-Test :
. Quit
L . J

G o WD

To check all the paths, select item 3. To check individual paths, or a subset
of paths, add and delete paths with items 1 and 2. When editing paths the cur-
rent list of addresses will be displayed between the menu and the prompt line. -
After you have entered all the addresses select item 5 (Run-Test).

N O l E g, i o, B e M T T Ty T e, e, T T, T M T e T T T L T

/ . 3 3 -
© - The b2switch status test always reports that the clock signal is bad; ignore this
message if your system boots and runs. ' '

M M T T T T, e T e M M T T, T T T Ty T M Mt M M T T T M T T T
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For each switch reques:tor and server the fbllowing in_formation is displayed:

'd N
Serial Number 0937 05 AddreSs 7.7.9  Server
Clock Signal Bad Temperature OK Voltage Levels OK Slave Processor OK
INPUT PORT o 1 2 3 4 5. 6 7
Activity -0 0 a 0 0 0 0 0.
OUTPUT PORT 0 1 2 3 4 5 & 17
Activity 0 0 o .0 0 0 0 g
Priority 0 0 0 0 0 0 0 0]
Revisions _
Artwork A
Electrical A
TCS Slave Bl
‘Test Passed
1\ J
Connectivity Tests

Selecting item 2 from the System Level Menu displays the Connectivity Tests
Menu. This tests the connections between the processors and the switch and
between the server and the requestor. This does not test out all the paths or
the switch board logic. :

When the connectivity test is selected the following menu is displayed:

-

Menu:

Kt

50

L A

TCS TC/SS(SR)
. Processor-To-Switch-Test
-Switch-To-Switch-Test
Switch-To-Clock-Test

. Full- System Test

. Qu1t

System-Level- Dlags Con-Tests

J

The first three tests are very similar in operation. Item 1 tests the control and
data lines from the processor to the switch (both requestor and server). Item
2 tests the control and data lines from the requestor to the server. The path
sub-menu for both tests is similar to the Switch Status Function. The number
of entries that make up a path is slightly different. Turning off Verbose mode
allows you to get a simple pass/fail type test instead of the complete informa-
tion from the test. '

O
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O . 1. Processor-to-Switch-Test

To run the processor-to-switch test, type 1 at the menu prompt. The pro-
cessor-to-switch test menu is displayed:

I o 3
Menu: TCS TC/SS¢SR)-Switch~Diags ... Proc-to-Switch-Test

: . Add-a-Path

. Delete-a-Path

. Test-for-all-Paths : 7

. Logging-On/0ff Logging Off

. Verbose-On/0ff Verbose Mode On
Run-Test

. Quit

L J

L e B Y-S FE R A I e

Type 3 to test for all paths, and then 6 to run the tests. Then respond to the
quertes as follows:

r N
This will interrupt traffic on the switch
Do you want to continue? (y or n) ¥ Don't type a <Return>.

(ff) ) 'ﬁ ' Scanning System for Processors and Switch Cards
more messages.
| Checking data paths; sent 64 received 64

Checking data .paths; sent 128 received 128
Press any key to continue

N | - y

4, Full-System-Test

ltem 4 (Fu_ll—-SYstem—Test) tests all paths for both'the Switch to Switch connec-
tions and the Processor to Switch connection. Select 4 to display the menu:

' ' N
Menu: TCS TC/SS(SR)-Switch-Diags ... Full-System-Test
L. Logging-0n/0ff Logging Off
2., Verbose-On/Qff ' : Verbose Mode On
3. Run-Test
4. Quit
Full-System-Test —> -
__ y
O) The Full-System-Test tests all paths for both the Switch-to-Switch connec-

tions and the Processor-to-Switch connection. On the Full-System-Iest menu
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you may toggle both logging and verbose mode. After setting the paths you ‘ N )
want to test, select item 3 (Run~Test). Then respond as follows: ‘

4 ' A
" This will interrupt traffic on the switch
Do you want to continue? (y or n) ¥ Don't hpe a < Return>.

Scanning System for Processors-and Switch Cards
more messages.

Press any key to continue
Checking communications from .

System will return with many screens of
messages, each of which end with Press
any key to continue. Press any key fo
continue. The main menu is displayed
when the test is completed.

Press any key to continue

RS : - )

Changing Verbosity Mode | < )

You can change the verbosity mode in any of the switch tests. Select verbosity
with (option 5) followed by 0 (zero for verbosity mode off) or  (one for verbos-
ity mode on). You can also just type the verbose menu item number and re-
spond to the prompt. Note, however, that you can do this for any of the tests
with the verbosity option.

://"\“.

Proctto-Switch-Test -> 5 0 |
‘The 5 selects the Verbose-On/Off option, and the ( indicates verbosity mode
- off. The dialog then returns you to the main menu.
5.8.3 Command Level Diagnostics
These diagnostics are lised for debugging an individual switch board. They

are unlikely to be used in normal testing and troubleshooting operations at the
system level, and are not covered in this guide,
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Smlster Test Program (STP)
Diagnostlcs

Overview

The Sinister Test Program (STP) was not initially intended for use outside.
BBN, so it is not user-friendly. You can follow the sample session in Section
6.3 and analyze the results by referencing sections starting with Section 6.3.7.

This diagnostic is used to exercise multiple-processor TC2000 systems. It runs -
on TC2000 function cards, and its operation is manually controlled via the TCS
console. STP consists of a user-level command interpreter, and a set of canned

- exercise procedures. In this sense, it is very similar to the board level diagnos-

tic program in the processor diagnostics (Chapter 4). However, STP organizes -
ail of the nodes in a system so that they can communicate among themselves,
and so that they can perform various exercises s:multaneously This environ-
ment allows testing for:

=

A function card’s ability to generate switch transactions to remote nodes.

2. A function card’s ability to service switch transactions from remote
nodes.

3. The switching network’s ability to carry transactions between nodes.

4.  Afunction card’s ability to support intermixed transactions by the locai
CPU and the switch.

While other programs can perform a limited amount of this form of testing.
STP is the most comprehensive multiprocessor testing program.

/
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6.2
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How to use the STP Diagnostics @

The following section (6.3) has an example of how to run STP on a 7-processor
machine using the TCS. It shows the results of one node failing. The steps are:

load and start STP via the TCS
initialize the STP master with parameters apprdpriate for that machine
| bootsfrap slave nodes
~set-up one or more nodes to run a test function
" start the tests running
check for errors
'display results
halt the tests

~ These steps are described in more detail in following the example.

6.2.1

6.2.2

Run Times
For an 8-node system, run STP for 0x80 passes. This takes about an hour. { )
For a 16-node system, run STP for 0x400 passes (5 hours). For a 24-node sys- ;

tem, run STP for 0x800 passes (10 hours). For a 32—node system, run STP for
0x1600 passes (20 hours).

The amount of time required for a system to complete a given number of
passes will vary with the number of processors, the speed of the switch. and
the availability of alternate paths. Large machines usually run passes faster
than small machines. If you believe that you have a system that has faulty hard-
ware, but does not fail in 30 minutes, run the test longer—one or two hours.
In the worst case, let it run all night. The most convenient way to do timed
tests is to set the slaves up with a pass count of 0, and abort the test after 1ts
time is up. :

Basnc Operatlon

STP sets up memory partmons on each processor and then writes data pat-

.‘terns into memory and verifies them. Essentially three types of errors may oc-
* cur. These are either processors that cannot write specific data transfers.
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processors that cannot receive specific data transfers or a switch that cannot
process specific data transters.

STP tests all the alternate paths, but it is difficult to isolate alternate switch -
path problems, if a failure occurs. Q




TC2000 Diagnositic Guide ' ' 6: Sinister Test Program

O NOTE
6.3

6.3.1

6.3.2

Before running STP on any board or machine: be sure that the processor diagnos-
tics have run to completion and run the Switch Connectivity test in the switch
diagnostics to guarantee that all the cables and B2Loops are in place.

e, M e T T T T T e e Ty T M e T T, T e et

Running a Sample Session
Below is is an example of how to run STP on a 4-processor machine using the |
TCS. ‘It shows the results of one node failing.
Loading and Starting

The STP diagnostic is started from the DOS or TEX prompt (see Chapter 3).
From DOS type: '

r ' A\
c:\1cs> CDADIAG\STP d Changes to the STP direciory.
C:\DI1AG\STP> TEX -A d Automatically loads and starts STP.

TCS: Previewing machine state. ..
TCS: Number of clocks found = 1, disabled = 0.

H1ore messages

Data of stp.88 loaded.

Node 7.7.7 has been loaded

Program entry point is 0x1cQ00.

TCS: Switching console terminal to application starting

**% STP — Sinister Test Program **%*
version 6.300, compiled Oct 13 1989. Type ? for help
-— '

— ‘ .)

Initializing
After loading the diagnostic initialize the system:'

r - o | )

7> stpid Initialize using default parameters

Using POST alternate path randomizer
found 8 i(decimal) processors in 1 midplane

-
1

Attention: this processor [7] will be master
Sinister Test Program initialized master

\ . _/
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6.3.3

6.3.4
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Booting up Slaves
After initia[izing, boot up the slaves:
4 L - _ h

->stpbhd Loads and starts the STP kernel on slave
nodes.

booting slaves .
0x01 0x02 0x03 Ox04 0x05 0x06 0x07
boot- done

. | J

Setting Up Nodes
After booting, set up the nodes: o
(T - : ' 3

>stpsd 110104 Setup a slave to run a certain test.

- Setting up test OxD: scattered write-verify

6.3.5

Sstpvld Spread test parameters from one node
: _throughout the system.

L : . J

Starting the Tests

. After setting up the nodes, start the tests:

6.3.6

r _ . N
—>stpg d ' - Start tests which have been previously set up.
L _ o _ _ )

Checking for Errors

After setting up the nodes, check for errors:

>stpfd o - Find processors with test faults.

total: 1 faults on 7 active nodes
checking watchdog counters..
done '

N )

U
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Displaying Results

If you find an error, use the edify command 1o see a digested version of the
results:

4 . ™
-> stpeld 11s the node that failed above (normaily shown)
—————————— STP node Ox1 CURRENT pass in O0x42 —————————u
destination ﬁode: 0x00 transaction: xmem word
fast path: ON cache: OFF short cut: ON concurrency: ON
NODE HAS HAD| 3 MEMORY VERIFY ERRORS o L
first error was at address 87EFAS4 [ncde 1, local address 3EFA84]
expected value was: 0000AOAB
actual value was: 00001689
destination hode:-OxOl transacticn: halfword
fast path: ON cache: OFF short cut: QFF concurrency: OFF

N ' .

6.3.8 Halting the Tests

After displaying the results, halt the test:
( N\
->stpa d Stops a test in progress. Allows for new test to
be set up. '
sending abort signals . .
0x01 0ox02 0x03 Ox04 0x05 0x06 Q0x07
done '
->stpu d Pushes all slaves into the microboot loop and

uninitializes the master.

Sinister Test Program deactivated

L

To get back to TEX type a backquote followed by a period (*.).

6.4

“Introduction to “Scatter-Verify”

The example STP session used test Oxd (“seatter-verify”), which is the most
important tool for stressing a multiprocessor systern. Whenever you are at-
tempting to qualify a system, this is the test you should run. The rest of this
chapter often uses “STP” to mean the STP scatter-verify test.
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6.4.1
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STP’s scatter-verify exercises many components at once. When something
malfunctions, you must figure out which of the many possibilities caused the
problem. STP catches and holds information when errors occur, and you must
use this information to 1solate the fault. Sometimes this requires sophxstlcated
detective work.’ :

' Overview of Scatter-Verify

In essence, the scatter-verify test is a high-intensity memory exerciser. During
operation it systematically writes and reads memory all over the machine. In
the STP environment, there is a division in the memOry of a processor. On

every processor, the first one megabyte of memory is reserved for use by STP
code, STP data, and memory management page tables. The remainder of
memory (3 MB on the B2ZVME) is known as the STP “target zone”. It is this

‘region of memory that is energetically written and read in the scatter-verity

test. This target zone is divided up into 4 KB slices. Each processor “owns”

-a number of slices on every processor in the system. .

6.4.2

Basic Operation

The basic unit of STP operation is the “pass”. A pasé by one node consists

- of writing, then reading and verifying, all of its slices on a fixed destination

node. The data transfers in a given pass are performed using a fixed type of

_ bus transaction. For example, here is a snapshot of one node’s activity during

this test. The edlfy command provides information about what an STP slave
is doing:

(
-> stpel d

Displays a digested version of results for node 1.

———————————— STP node 0Ox1 current pass = 0x20 e

destination node:
fastpath:
switch short cut:

\

02 transaction: byte
ON : code cache: ON
ON "88K concurrency: ON

“This informs us that:

.o node 1is on scatter-verify pass 0x20
® its current destination node is node 2

® it is using byte transactions

The number of passes to perform, as well as the kind of transactions to use
are specified in the test set-up command '

-> stp s d node type passes &
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NOTE

6.4.3

The very first pass a slave makes is always directed at its own memory. Succes-
sive passes are made to successively higher numbered nodes. For example,
node 1 makes its first pass in its own memory, 1ts second pass in the memory
of node 2, and third in node 3. When the highest node is done, the pattern
starts again at node 0. The memory exercise is made into every node which
has been booted with STP, regardless of whether that particular node is run-
ning the scatter-verify test itself. There is no way to restrict the test to operate
on a subset of the booted nodes.

When the prescribed number of passes have been completed, the test stops.
If the number specified was 0, the test will run forever unless itis stopped man-
ually. The ordinary transaction types are listed below:

bytes

half words

full words

quad words

Xmem words

augmented locked full words

L I N N [ (N B el

Thus, _
>stpsd13100 d

Sets up test 0xD on node 1, using transaction type quad words, for 0x100
passes. And, '
—>stpsd250 4

Sets up test 0xD on node 2, using type locked words, for an infinite number
of passes. '
" I", -"l\, ‘l‘l., "’l,_ ‘l'||_ ."I|_ "'l“ .I'\,, -“I.‘ .I'Ih ll‘l., ||||| N "'7._ “'q_ -I'u_ ll‘l“ ‘‘‘‘‘ " -Ili._ l"l“_ IIIII N "‘|.‘ "'\._ A“'ln l"lu ."l‘_ -"I,‘ "‘4,‘ "rh 7"!,. "I“ l,'l‘. "\._ ."\., ”‘-‘_ "I., I'rl_ “"l. """" " "‘l‘_ ‘I‘i,_ “'-,_ "'l,. 'l'l“ ""I» w‘-,‘ "

When a slave has been set up to run an infinite number of passes, it may be
stopped at any time with the abort-test command {(stp a).

I‘I;. ‘I'I;. “".. "'H. II'1|. .r'ir. "'h. ""‘l, "l.., "'l., I"I‘. “"1_ ."||. "‘h‘ ‘I"|, “'!.‘ "'1., “'h, Il‘\._ ‘r'l|, ."'n .I‘lq, l‘l,, ‘.'\._ “'\._ ""_ "’l,_ .'tl‘_ -I‘I," "\._ .‘"._ “l;, "'l._ "r._ \"., ”'n, "".‘ """" L ™, I, ""._ .“l“ "‘!., 'I"._ "-., "'l‘_ "‘I‘_ "“.
Super Transaction Types

While this test provides the capability to restrict transaction types, itis nor-
mally desirable to use every kind possible. Towards this end, STP supports a

~pair of “super” transaction types. The first is type 0x100:

-> stpsd 11000

When type 0x100 is specified. the node runﬁihg the test cycles through all the
different transaction types. This is done by picking a new transaction type at
the beginning of each pass. The entire pass is made with that type. For the
very first pass, each processor chooses a transaction type as a function of its
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node number. In successive passes, the types are used in the numerical order

listed above

In addmon another level of behavior modlflcation IS available. Itis the second
“super” type, number OxlDl

->stpsd11010 d

Looking again at the sample test results in Section 6.4.2:

- N
-> stpel d Displays a digested version of resuits for node 1.

———————————— STP node 0Ox1 current pass = 0x20 ———————
destination node: 02 transaction: byte

fastpath: ON code cache: ON

switch short cut: ON _ 88K concurrency: ON

— J

6.5

6.5.1

60

Option 0x101 uses the same cycling transaction types as option 0x100 but also
atfects the use of the last four features listed in the edify command:

B2VME fast path enable
88K instruction cache enable
switch short cut enable

88K concurrency enable.

These are features STP is free to turn on or off as it likes. STP runs with any
of them on or off, but it runs a little differently. Normally, they are all enabled,
as shown in the status message above. However, when transaction type 101
is specified, the scatter-verify procedure regularly turns each of these features
on and off, When the test is done, they are returned to their normal states.

Using and Analyzing STP

This section goes through a sample STP diagnostic in detail, including analysis
of the test results. When running STP, you should follow the seven steps de-
scribed in this Section.

’Step 1: Load and Start STP via the TCS

The Sinister Test Program is stored on the hard disk of the TCS master. It
is kept in the directory CADIAG\STP. This ( directory also contains the neces-
sary TCS configuration files to initialize the system and load STP.
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To load and start STP:

la - - N
c:5\TeS> CD \DIAG\STP : Chariges to the STP directory.
C:\DIAG\STP> TEX -A d . Starts the diagnostic.

mare messages
starting

“*%*k TP . Sinister Test Program ***
version 6.300, compiled Cct 13, 19889. Type ? for help

. J

If your “start” does not get this far, something has rnalfunctloned There are
three most likely causes:

o The boot configuration file in \diag\stp is broken or missing.
 An executable file is missing (eg: uboot, post or stp)

® The system is broken in such a way that the TCS cannot 1n1t1ahze it.

You can check the first two using the TCS (see Chapter 2); for the last one call
BBN ACIL

6.5.2 | Step 2: Initialize STP Master Node Parameters

The node on which STP is first loaded serves as the STP “master”. This node
need not be the same as the nX OS master node. If circumstances require it,
the BOOTCFG.TCS file can be set 1o load STP on any node in the machine.

You can set up to three system parameters during STP initialization. In most
cases, however, you will not need to specify any of them. The following com-
mand is sufficient: :

- | \

—> stpi d

. Using POST alternate path randomizer

§ found 8(decimal) processors in 1 midplanes

K Attention: this processer (0] will be master
‘Sinister Test Program initialized

A J

The complete form of this command is described later in Section 6.6.3.

-
¥
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6.5.3
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‘Step 3: Bootstrap Slave Nodes

The objective of this phase is to get the STP kernel running on all the slave
nodes in the machine. For each node, the STP master first checks that the slave

is ready to accept an application program. It then copies itself onto the slave

and tells the slave node to start. Once all of the slaves have been loaded, the
master goes back and checks that each one has successtully completed initial-
izing its STP environment. No explicit initialization command is needed for
the slaves.

4 - | | N
-> stpb d
‘booting slaves...

0Ox01 O0x02 0x03  0x04 O0x05 0x06 0Ox07
boot done

~ This is the first place where problems can show up. If the switch is not func-

tioning correctly, or if a slave node is seriously broken, the bootstrap may fail.

The Switch

A typical switch problem may produce error me'ssagesr like:

S — —
booting slaves... 0x01  0x02
unexpected trap - Bus error . ....: e
berr vec ..........
Data. CMMU caused -this trap '
Pipeline: ........

Bus error cause: Sw Reject Timeout
Data CMMU fault code: Bus Error

N _

The problem here is that the master node went to read the memory of a slave
node (node 2, in this case) and got a bus error. It may be due to a switch reject
timeout, a switch wait timeout, a switch checksum error, etc. The key is that
the cause is 1dent1f1ed as a switch (“Sw’’) 1nduced bus error of some sort.

Anerror like this _can occur if STP attempts to boot a node which is not present.

/This should never happen when the automatic TEX start-up is used. Howev-

-"er, if you something unusual (like turning a node off out from under STP), this
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is possibie.

This error can also occur if the switch itself is not working This might be be-
cause the switch hardware is broken, or because it is not being properly initiai-
ized (e.g. the switch frequency specified in BOOTCFG.TCS is wrong).

v
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Lastly, this can occur when STP attempts to use alternate paths in-a machine
which does not have them. Use of these paths is controlled by the bootcfg.tcs
file. If your machine does not have ALL of its alternate paths working, the
configuration command controlling the use of alternate paths must disallow
them. '

Processors

When STP goes to boot a slave node, it has some assurance that the processor
is at least partly working. It will have run both the micro-boot and power-on
self test successfully (otherwise, the TCS deletes the node from the configura-
tion list). Itis possible, however, that a node getting this far still refuses to start
STP properly. ' ' -

Faults of this kind may still be indicated by bus errors during bootstrap. A
bus error like “Downstream Late”, or “Downstream OTL', or any other error
not of “Sw” type is more likely indicative of a processor problem than a switch
problem. The most effective way to differentiate between a switch error and
a processor error is to swap processor nodes around. If the error travels with
the board, then the switch is probably okay. If the error stays with the slot into .
which news boards are installed, then the switch is the likely culprit.

When STP attempts to boot a node, it makes three explicit checks on that
slave’s activity. First, before the bootstrap begins, the master verifies that the
micro-boot state flag indicates that the board is “ready”. This flag indicates

" that both uboot and pest ran to completion and that the node is ready to re-

ceive an application. If this flag is in the wrong state, STP says:

slave Ox04 micro boot is not ready, state = s

Where s is the (wrong) state which was found. When you use the automatic
TCS start-up, this error should not happen. Reaching the “ready” state is a
prerequisite for TCS listing a node as present and useable. Itis possible to
get this error after STP has been shut down and then restarted. If an STP slave
is busy before the master is initialized, it will be in the wrong state when the
master is restarted. The master then complains. When this happens, just re-
start STP from scratch. :

Once the STP kernel has been loaded on a slave, the processor is given a “go”
signal. After this is done, the master again checks the node’s state flag. This
time it verifies that the flag has gone to state 6 (“gone™). If this does not hap-

pen, the master complains:

slave Ox4 has not started: micro-boot state= 3

- This usually indicates a processor node malfunction.
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The last bootstrap check made i is for the completion of STP initialization. The
master checks the STP state flag on every node to ensure that they are ready.
If this does not happen, the master says:

giving up on slave 0x04 . ........

This, -usually, is also indicative of a processor node malfunction.

Master and Slave Nodes

- The distinction between master and slave is somewhat arbitrary. The master

6.5.4

node talks to the TCS console, and it is responsible for organizing slaves to
run tests. But in actual execution of the tests, there is very little difference.
The master node is capable of running all the same tests as the slaves. When
the master node issues a system-wide start signal, it also sends a start to itself.
It then enters “slave mode” and begins executing the very same code as the
slave nodes. If notest has been set up on the master, it returns from slave mode
to the STP command interpreter. Otherwise, it performs the indicated test
function.

Step 4: Sétting Up STP Tests on One or More Slaves

Once a slave node has been booted, it sits in an idle loop, waiting for instruc-
tions to do something. These “instructions” take the form of a test number
and a list of arguments. To make a slave run the test, first perform an explicit
set-up from the master. For example:

—> stpsd 1101200 &

This sets up test 0xD on node 1 with transaction type 101 for 0x200 passes. Test
0xD and test 0x17 are the primary tools for fleld use, and their semantics are

: the same

You will usually not be using other test functions. If 'yo_ﬁ do, keep in mind that
the input parameter after the test number is always the node upon which the
test is to run. It is not an argument to the test.

In a fully working system, the scatter-verify test should run indéfinitely without
errors. STP will detect a seriously malfunctioning processor node very quick-
Ly——m 0x40 passes or less. A board with subtle flaws may run for 0x1000 passes

~or more before failing. An overnight run without errors is a good indicator
~ that the processor boards are functioning properly.

64

-
¥

O




TC2000 Diagno§tic Guide ' : 6: Sinister Test Program

6.5.5

The test setup command prepartes a test on only a single processor node. Ob-
viously, doing a per-node setup in a large machine would be rather painful.
The viralize command exists to handle the task of preparing an entire machine
for a test run:

~->stpvl d
or
->stpv1234567 d

The first argument to viralize is the node whose setup information is to be
spread. The remaining arguments are the nodes that are to receive the setup.
If no list is given, all nodes except the master receive the setup.

If your slave nodes booted successfully, you should have no errors performing

‘test setups. Both setup and viralize check to see that the node(s) upon which

a setup is being attempted is not already busy doing something. No setup is
performed on a slave that is busy.

Because running a test on the master limits the operator’s ability to control |
the machine, the scatter-verify test is often run only on the slave nodes. In this
case, the master will not be exercised as thoroughly as the slaves. To fuily qualify
the master node set the master up to run the test. To do this, you can use viralize
to set up all the slaves to run forever, then issue a separate command to set

up the master to run with a finite pass count. When the master is running test
“do”, it will announce its pass count periodically. The master can be stopped

by striking any key on the console

Step 5: Start the Tests Running

When a test setup has been received by a slave, it enters an “eager” state, wait-
ing for a start signal. The test does not actually run until this signal is received.

The tests are started by either one of these commands:
->stpg d
->stpg123456 d

If a node list is given, those nodes receive a start signal. If no node list is given,

a start signal is sent to every node. No harm is done in trying to start a node
that has no test prepared, or one that is already running a test.

-
T
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6.5.6 Step 6: Check for Errors

‘Each STP node keeps a small collection of memory locations for the results
of the various functions it performs. There are 10 32-bit words reserved for
this purpose. These words can be inspected by the STP results command, and
the specialized edify command.

' _ N\
~-> Stpré '
slave 04 completed test 0x3 (initialization)
results: 0 0 0 0

S ax ‘ | o )

ldentifyin_g Results

Two words of the results are reserved for identifying the last test which was
run, and whether that test completed normally. The results command decodes
these two values and displays them in the first output line (“completed” =
completed normally). The remaining eight words of results record various
types of information, depending upon the test being run. The results com- -
mand always shows the first words of results, but only dispiays the last four
if one or more of them is non-zero. If the node has experienced a bus error.
_some information pertaining to that error is displayed.

‘Interpreting Results

Because the interpretation of these results varies widely with the test that is
running, it is unwise for the inexperienced user to casually inspect them. For
the purposes of interpreting the resuits from the scatter—verlfy test, use the spe-
cxal decoding tunctlon STP edify.

(.. - : _ — ~
> stpe6 d _ o : .

——————————————— STP node 0Ox6 CURRENT pass is 0x30l —-—mmme=—mam—
destination_ﬁode: Ox4 transaction: word

fast path: ON cache: ON short cut: ON concurrency: ON
N\ ' . ' J

. ,The resultsedified above are indicative of a node which has not had any errors.
- If STP encounters a problem of some sort, it will not report “cpu 5 is bad” or
“midplane 0 is miscabled”. In'the course of this test, STP identifies only three
explicit kinds of failures: -
1. memory verify failure
2. bus error

3. processor failure
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Memory Verify Failure: The first kind error occurs when the data from a
memory read does not match the data which was previously written. When a
node gets a memory verify failure, its edified resuits look like this:

- N\

——eemm——==————~ STP node 0x6 CURRENT pass is 0X301 —m——————m—m -
destination ﬁode: Ox4 ‘ transaction: byte
fast path: ON cache: ON short cut: ON concurrency: ON

NODE HAS HADé3 MEMORY VERIFY ERRORS
first error was at address 9512ABE [node 5, local address 112ABE]

expected valle was: OOOOCC2E
actual value!was: 00000001

destination hode: 0x3 . transaction: half word
fast path: ON cache: ON - short cut; ON concurrency: ON
- - ' J

When a verify error oceurs, the STP node continues to run. The pertinent in-
formation for that error is saved. When subsequent errors occur, STP incre-
ments its error count, but no additional information is saved. In the above .
case, node 6 had three errors. The first happened when it was attempting to
write half-words to node 5. The address 9512ABE is the STP global address
at which the error occurred. The decoding of this global address into a node
and a local address on that node is also given.

Bus Error: A bus error occurs when the hardware is fatally unable to service
either a read or write request.” When STP gets a bus error, the test staps. The
results resemble:

' ' ' ~

———————————— —~—- STP node 0x6 ‘FINAL pass was Ox85 —--=-———-——-

destination node: Ox1 transaction: byte

fast path: ON cache: ON short cut: ON concurrency: ON

NODE GOT A EUS ERRCOR at address 8505000 (node 01, local address 1058Q00]

hus error type: . switch reject timeocut .

N : - ' : J

Note that the herald says “final pass”.

“Processor Failure: The last kind of STP error, a hung or failed processor
node, does not show up on either a “results” or “edify” output. By definition,
the node failed so badly that it could not record what happened. A hung node
will appear to be running normaily, except that its pass count never grows.
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To help detect this situation, use the “fauit finder” command:
; — 7 - 7 _ .

-> stpf d
fault on processor 1
fault on processor 5
total 2 faults on 7 activeé nodes
. checking watchdog counters....
*%*x PROCESSOR 06 IS HUNG **x*
done :

This command checks for all three kinds of errors.. A “fault” may be either
a verify error or a bus error. The “watchdog” counters are numbers kept on
each node; they are incremented several times during the course of a pass. This
command checks that each node’s counter is advancing. If the counter is not

-advancing, the tests assumes that the node is bad and indicates this.

" In a typical field situation, you would use the find faults command to deter-

6.5.7

mine if any errors have occurred. and then use the edify command to get details
from the nodes which have failed. -

Step 7: lsdlaté the Faulté

When you encounter a fault, isolate the board that caused it. The errors that
occur when running STP almost always take place during bus cycles that are
exercising the memory of some node. When a fault occurs, you are given two

- crucial pieces of information: the identity of the source node (what processor

_reports the fauit), and the identity of the destination node {contained in the

fault report). The specific type of fault encountered (i.e., what kind of bus error.
what kind of memory transaction, which bits didn't verify) is also important.
But the first priority is to establish not how the source processor failed, but
to whom it was talking when the failure occurred. A failure can occur in one
of three places: o ‘

L the source node

2.  the destination node

3. the switch nodes in between them

It will always be the source node that reports the error—even when the error

“occurs on the destination or in the switch. You must use the error information

to determine which component is actually at fault. As a matter of practice.
it has been observed that switch hardware rarely fails. When isolating a fault.
concentrate first on the processor nodes involved.
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For example, suppose you repeatédly run STP and node 1 fails like this:

'd N
-—————w~-———- STP node 0x01 FINAL pass was 0Xl —m———————ooo o
destination inode: 0x2 transaction: word

fast path: QN cache: ON short cut: ON concurrency: OFF

NODE HAS HAD 2 MEMORY VERIFY ERRORS : :
first error was at address 8901000 [node 02, local address 101000]

expected value was: 89488C6DR

actual value was: 07AF00001 - I

Node 11is having trouble talking to node 2.  The most direct way to isolate the

failure in this situation is to swap boards. Put a known good board in place

: of either the source or destination node, and run the test again. If the failure
goes away, the board you removed is probably defective. If the failure is still
present, the other board is probably defective. To be certain of this second
case, return the previously-removed board to its slot, and put the believed
good board in place of the new suspect. The test should, of course, now run
successfully; if it does not, then something else is malfunctioning. '

' Sometimes the fault data immediately suggests which node is failing:

4 N
———————————— | STP node 0x01 FINAL DASS WAS OX1 —-o-—mmeoommmme
destinationfnode: 0ox2 transaction: word _
fast path: OS cache: ON short cut: ON concurrency: OFF

NCDE GOT A'BQS-ERROR at address 8901000 [node 02, local adaress'lOlOOO]
bus error type: Downstream OTL '

S —— ESTP node 0x03 . FINAL pass was OX9 ———cm———mmuu—
destination éode;'0x2 transaction: word
fast path: ON cache: ON short cut: ON concurrency: QFF

NODE GOT A Bﬁs ERROR at address 8903000 [node 02, 1ocal address 103000]
bus error type: Downstream OTL . '

~————se-——-= STP neéde 0x04 FINAL pass was OX8 ——————- SO
destination riode: 0x2 ' transaction: word

fast path: ON cache: ON short cut: ON conclrrency: OFF

NODE GOT A BQS ERROR at address 8904000 [node 02, local address 104000}
bus error type: Downstream OTL '

N

69




6: Sinister Test Program

6.5.8

6.5.9

70

TC2000 Diagnostic Guide

‘Notice that three different nodes report errors while conversing with node 2.
Node 2 is-almost certainly defective. This kind of failure is quite common—one
node goes bad and causes errors in any processor that attempts to access it.
Ower time, every node in the machine touches that node and gets an error.

Dealing with Multiple Failures

The examples given in Section 6.5.7 are classic cases of a mostly-working sys-
tem, with one or maybe two malfunctioning processor nodes. Inspection of
the STP error messages gave a quick indication of where the problems were.
A system with major problems may display many errors, scattered all over the

place. In this situation, you must pare the machi~2 down to some subset of

processors that runs reliably. If necessary, remc+ x deconfigure processors
until you have a stable base to-work from. Ther ..dd in questionable nodes
slowly. In some situations, you may find it helpful to run the scatter-verify test

- on only one node at a time, rather than on every node at once.

~ Inamachine that is failing badly, itis sometimes helpful torun the scatter-ver-

ify test with a restricted transaction type. If a system has a lot of trouble with

option 101, try using option 100. This exercises fewer parts of the system. You -

‘may also use one of the fixed transaction types (0, 1.-2. 3, 4, or 5). If you do
use a restricted type, remember to re-test thh option 101 betore declaring a
machine healthy.

Additional Considerations

The system activity provoked by STP is complicated and dynamic. Conse-
quently, some errors are hard to characterize and isolate. Boards tested with
STP should have passed single-node diagnostics. This means that any failures
you see are caused by the interactions of two or more processors touching the
same memory module. The failure modes in this case can be quite subtle.

An important point to remember is that altering the number of processors in
a machine alters STP’s traffic patterns. A machine with only half its comple-

ment of processors will not be stressed as heavily as it would be when fully con-

figured. Also, removing a node may cause a fault occurring on one processor
to re-appear somewhere else. In general, deconfiguring a node is nof equiva-
lent to replacing it. As a practical matter, you can isolate many faulty boards
by taking them in and out of a machine’s active processor set. But the tinal
’demonstratlon that a node is malfunctioning is made by substituting another
- processor in its place, and running the test without errors.

" Be careful if y you deconfigure a large number of boards in a machine whlch

has more than one midplane. If all the boards in a midplane are disabled. STP

reconfigures itself to act as though that midplane did not exist at all. For exam-
ple, if boards 0 to 7 are pulled out of a 16-processor system, STP would run
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6.6

6.6.1

as though it were in an 8 processor machine, and the 8 nodes will be numbered
0 to 7, not 8 to 15.

Keep in mind that if you run STP and get bus errors, memory verify errors,

or hung processors, something basic is wrong. You should go back to a more

specific diagnostic. STP may not always be helpful about isolating problems,
_but it does not raise false alarms.

STP Commands

This section contains a command summary, 2 list of frequently used com-
mands, a more complete command reference, and a list of test functions.

Summary

This is a summary of the STP commands. The stp command and a space must
precede each modifier. For a more detailed description, see Section 6.6.3. Note
that for each command that follows only the first letter (in bold) needs to be

typed.

abort stops a test in progress. Allows for new test to be set up.

boot loads and starts the STP kernel on slave nodes.

continue frees a hung slave that has halted due to a bus error.

dump displays a bunch of STP, processor, and SIGA state information.
See also the node-list command.

edify Displays a digested version of results from the “scatter-verify”.

' system exerciser. See also the results command.
faults Find processors with test faults.
go start tests which have been previously set up.

initialize initializes master node, enables alternate paths, and selects.
memory mapping options.
microboot return slaves to micro-boot wait loop.

“node-list Displays a summary of the processor node configuration.

poll display a slave’s state and test parameters.
Repeat  Sets up each slave with the parameters used in the previous test.
results get results of the current (or previous) test.

- setup . setup a slave to run a certain test.
Lty enable/disable TCS console output on slave nodes.

uninitialize Pushes all slaves into the microboot loop and uninitializes master.
viralize  spread test parameters from ong node throughout the system.

XyZZy removes the setup of a slave.
ZeTo0 zeroes all STP exercise memory on every node.
7 Displays a list of the function numbers/function names available

via “setup test”.
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NOTE

72

Frequently-Used Commands
Remember to give the node number after commands that require it; otherwise
you might get an error message. '

stpa - Stops the scatter-verify test on all slaves. Also termi-
nates bus error wait loops (slave goes to idle state).

stp e node_list Provides English language details on the progress of
the scatter verify test.

stp f Identifies nodes with faults'. o
stp g : Starts the slave nodes running the test.
stpp Polls the slave nodes running the test for status.

stp r node_list Displays the raw results from any test.

stpsd 01010 - Prepares node 0 to run the scatter-verify test. A pass
- count of 0 makes the test run in an infinite loop.

stpv 0 Copies test setup from node 0 to the rest of the nodes in
' the system.

Command Reference

Thisisa summary of (most) of the STP functions available from the command
line interpreter. All STP commands are of the form “stp xy z”, where xy - are
tunction specifics. Optional arguments are in square brackets “{]" .

M M, g My e T, M e T, T, M,

T T T T ML S

Commands cannot accept argument lists of more than 8 nodes. You mustissue
multiple commands to treat more nodes (e.g.stpr®1234567and stpr 8 9).

abort test
'.s'tp a [node~lisz;_]

Stops a test in progress. If no node specified, every non-idle processor receives
an abort. The abort signal must be polled for: if the slave is running a test

- ."which does not check for it, the abort has no effect. Aborts terminate bus error
© wait loops (slave goes to idle state).




T

. Sends a start-test signal to each node in the list. If no list specified. every
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‘boot slave
stp b {node-list]

Loads and starts stp on the speéified_ slave nodes. If no list is given, every node
listed in the TCS contig structure is booted.

continue after trap

stp ¢ node

Pushes a slave out of a bus error wait loop and into the normal idle loop.

dump configuration information
stp d

Displays a bunch of STF, proéessor, and SIGA state information. See also the
node list command. ' ‘

edify test results

stp ‘e node-list

Displays a digeSted version of results from the “scatter-verify” system exercis-
er. See also the results command. If no node list is specified, every eligible node
is edified.

find faulted processors
.s'tp f

Checks for fault indication on all booted slaves. A fault is typically indicative
of a bus error or a memory verify mismatch. If some of the slaves are running
the scatter-verify test, this function checks their watchdog counters to make
sure that they are still running the test and are not wedged.

.go (start)

~stp g [node-list]

booted node receives a start signal.
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initialize stp master

stp i [path-randomizer] [page—table-—optzon] [midplane-override—flag
mzdplane—number]

. Initializes the master node. This must be done before any other STP com-
" mand. This command controls the settings.of hardware functions, and the

manner in which various parts of memory are mapped. If no arguments are
specified, STP uses the settings already in place and uses the standard
memory mapping scheme.

The path randomizeris a 3—b1t quantity. A 1in any bit position aIlows the SIGA

to randomize that bit position in the “midplane number” in the switch route.
If no path randomizer is specified, it defaults-to 0.

There are five page—table options, primarily COntrolling how local memory is
mapped. Option 1 (all local) maps all of a processor’s local memory using local
addresses. Option 2 (part global) maps the first 1 MB of the local STP target
zone as local and maps the upper 2 MB of target space using the global address
for that node. Option 3 (part VMEbus), the first 2 MB are mapped as inoption
2, and the upper 1 MB is mapped as VMEbus space memory. Option 4 (inter-
leaved) creates page tables for interleaving the entire 3 MB target zone. This
option must be used in conjunction with the interleaver enable test (#0x13).
Option 5 (all VME) maps all 3 MB of a node’s local memory through the VME-

‘bus mappers. If no option is specified, option 2 will default.

The optional midplane argument allows an 8 slot system to run as though it
were on a ditferent midplane than the one set in the hardware. This option
is used by specifying a 1 in the override flag, and the desired midplane number
in the last argument. This operation currently has a limitation: in order to run
on a non-standard midplane number, it is first necessary to initialize on the
standard midplane, boot all the slaves, then uninitialize.

puf slave into micrb’—_boot
‘stp = [node-ist]

Makes the specified slaves exit STP and return to the micro-boot wait loop.
If no list is specified, all booted nodes, except the master are atfected.

. ‘node list

74

Stp n

-
r

Displays a summary of the processor node configuration.

O



TC2000 Diagnosﬁtic Guide : ‘ 6. Sinister Test Program

@ _ . poll slave
stp P node—tist

Displays current state of the slaves in the list, including the test parameter fist.
This is different from the information garnered from the results command.
‘Be sure to give a node number. '

query
stp 7

Displays a list of the function numbers/names available via “setup test”.

repeat test

stp R. slave-list

Sets up each slave with the parameters used in the previous test.

results of slave(s) -

stp © slave-list

O ‘ Displays the current state and the result words for each slave in the list. If the
: last 4 (of 8) result words are zero, they are not displayed. Extra information
is given if the slave has a bus error. If no slave list is given, resuits are displayed

for every node.

setup test

stp s test—function-number [arguments]

Set up an STP slave function. Be sure to give a test number (see Section 6.6.4).

slave tty inhibit on/off

stp t sfave 0

Changes the state of the “tty_inhibit” flag on a slave. Character output is nor-
/nally suppressed on slave nodes. Clearing this flag by typing stp t slave 0 al-

-"lows output to take place. To see this output, the TCS console must be
instructed to connect to that slave.

-~
v
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uninitialize stp | \ ‘ )

stp u [force—flag]

Pushes all slaves into the micro-boot loop and unitializes the master. If the

 force flag is not specified, or is 0 (zero), the shutdown is aborted if the master

finds a node that is not in the idle state. If the flagis 1 (one), shutdown contin-

ues even if a slave is not ready.

viralize

stp v node

Copies the test parameters from the specified node to every booted node in

the system (except the master).

xyzzy (escape from test)

stp x hode

Removes the set up test parameters on the specified node. Allows vou to
change your mind after setting up a'test but before issuing the “go” command.

zero memory - - : '

stp z

Makes the master clear the target zone memory of every booted node.

6.6.4

STP Test Functions

The test functions now range from 0x4 to 0x17 (0x18 is listed, but empty). Here
is -a summary of the more useful ones:

“fast write”

stp s 7 slave—node source-node passes

,/This functlon writes full words into the entire target memory of the destination
“node. The data written will be: upper 16 bits = upper 16 bits of RTC at start

" of test, lower 16 bits = source node (this is NOT a memory .. ny loop).

78
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“fast read”

stp s 9 slave-node source-node passes

Reads every full word in the source’s target memory; nothing is done with the
data read. : ' : '

timing uniformity test
Stp. s b node option

Checks the regularity of the real time clock by running a series of timing loops.
The options (0, 1, 2 or 3) select from a progressively longer series of tests. The
shortest, 0, runs about 40 short timing loops. For each loop, two data are dis-
played: the value of the RTC at the beginning of the loop, and the elapsed RTC
time computed after the end of the loop. For a healthy RTC, all the elapsed
times should be very nearly equal (within 1 microsecond). The first loop is usu-
ally slow since it must be loaded into the instruction cache.

With option 1, the processor runs the short test above, then runs a long timing

loop of one million iterations. This loop is a “calibration”. The same timing _

loop is then run four more times, for 16 million iterations. The reported time

is be 16 times the elapsed time for the calibration run. With option 2, two addi-

tional timing runs are made, each of 16*16 ( =256) million loops. Option 3 is

O : total: 1 run of 16*16*16 ( =4096) million loops [this takes 20-30 minutes].

- “write-verify”

stp s ¢ source-slave-node destination-slave-node passes option

Writes, then reads every word in the destination target memory. The data word
starts as (RTC & 0xFFFF0000) and is incremented for each location. This is
the behavior for the default option, 0. With option 1, the data word is starts
at 0xPP000000, where PP = node number. With option 2, no memory is writ-
ten, but a verify pass is made. This pass expects to find the data left from op-
tion 1. The result codes for this test are as foliows:

elapsed RTC time
RTC at start of test
RTC at end of test
number of verify errors
location of first verify error
expected value at location
actual value at focation

RN
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“scattered write-verify”

stp s d slave-node transaction-type passes

Writes, then reads selected portions of memory on every node in a system. For
the purpose of this test, memory on each node is “allocated” in 4 KB stripes.
A stripe is reserved for each slot in the system, even if some slots are empty.
Starting with itself, the source node writes, then reads all of its stripes on
successive destination nodes. Writing and reading one node constitutes a
“pass”. There are several options for transaction—type:

0 bytes _
1 half words
2 full words
3 quad words
4 - Xmem words .
5 augmented locked full words
100 cycle through all above types
101 cycle through all above types and other parameters

If 101 is specified, the transaction t}fpes cycle, but other system parameters
- will also change. Inparticular, the code cache gets turned off and on, the switch
short cut is turned off and on, concurrence is turned off and on, and the fast

'_ path is turned off and on. The normal state of these parameters in STP are:

code cache: on fast path: : on
short cut: on CONCUITENCY: on

If passes is 0 (zero), the test loops forever until stopped manually,
The results for this test are updated on every pass; their meaning are as follows:

2 RTC start time
3 last pass performed
4 destination (upper word) +
transaction type (medium low byte) +
misc bits (low byte)

5: misc bits of first verify error
6: number of verify errors
7. location of first error
8: expected value at location
R actual value at location
- Results 3 and 4 are updated on every pass. The misc bits control the cache,
short cut and fast path. .
Bit0 =0 short cut enabled
Bit1=20 . cache enabled
Bit2 =10 fast path DISabled
Bit3 =10 concurrency ON (serialize off)

O
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xmem-=locked atomic add

stp s f source-slave-node destination-slave-node passes

This is an atomic add function based upon an xmem lock. The source node
uses the first two words in the target nodes memory: the first word is the lock,
the second is the running total. The lock protocol is bit 31 = 0 (not locked)
or 1(locked). When the source node gets the lock. it adds one to the sum word,
then releases the lock. Neither the lock nor the sum is initialized; they are used
as they are found.

interieaver enable/disable

stp s 13- node option

Option 1 (enabled), causes a slave node to initialize its interleaver modulus

. RAM, and to set the “interleaver enable” bit in the SIGA. Optlon 0 (disable)

causes the SIGA interleaver enable 1o be cleared. This function is only useful
with the interleaved page tables (see stp i). When the interleaver on a given
node is enabled, all of the STP target memory in the system is accessed in an
interleaved fashion. To make every node use interleaved access, the enable "
function must be run on each.
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7.2

7.3

il

Overview

TC2000 Standalone Peripheral Diagnostics are designed to test the functional
and operational integrity of both the TC2000 peripheral device controller

boards and the peripheral devices themselves. The standalone diagnostics run

without the support of an operating system. They are intended to verity that
I/0 devices and I/O controller boards on the TC2000 are connected properly
and are in good working order.

They are also intended to assist field/sustaining/manufacturing engineering
personnel in the diagnosis of failed devices down to a Field Replaceable Unit
(FRU) level. The peripheral diagnostics attempt to localize failures as much
as possible to the smallest possible component. In some instances though, the
diagnostics will only be able to determine that an I/O device or I/O controller
board has simply failed.

The peripheral diagnostics are designed to test and exercise the TC2000 pe-
ripheral subsystems only. No attempt is made to do any testing or diagnosing
of processor node cards or other hardware.

Typical Symptoms
The typical symptoms are listed under each peripheral subsection.

'a

“"How to use the Peripheral Diagnostics

After selecting a terminal type, the system will displays the main menu. Run
the tests on each peripheral. If the device passes all of these tests, try the nX
based peripheral tests or try Stress test. Verbose comments can be shut off
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7.5

Figure 7-1
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by selecting Verbose Off at the main menu. To exit from the diagnestics, type
a backquote and a period (*.). Do not use the quit menu item, it stops the test,
but won't go back to TEX.

Run Times

The typical times are listed under each peripheral subsection.

TC2000 Peripheral Tests

“The TC2000 peripherals consist of both Multibus/VMI~ + controller cards

and the actual peripherals attached to tixese cards. Both :troller cards and
peripherals are tested. All of the diagnustics for the perip:rals will be down-

loaded to the appropriate BZVME from the TCS. The diagnostics are down-

loaded to the B2ZVME node connected to the VMEbus where they execute in
that node’s RAM :

:‘TC20_00_ Peripheral Controllers

The TCZOOO /O devices and controller boards are listed in Figure 7-1 and
shown in a block diagram in Figure 7-2. Figure 7-2 includes all [/O intercon-

~ nections and some devices not directly related to I/O. These devices are the

Sun VME-to-Multibus Adaptor cards and the HVE Primary/Secondary

- VMEbus Repeater cards. These are transparent to VMEbus software.

TC2000 Péripheral Subsystems

1/4” SCSI Tape Interphas.e 4810 VMEbus SCSI controller

Subsystem Tandberg 3640 1/4” Tape Drive
1/2” Tape Drive Interphase 4810 VMEbus SCSI contro]ler
Subsystem - Cipher M990 1/2” Tape Drive

Terminal Controller ~ Systech 6840 Host Adapter
Subsystem Systech 7088 Cluster Controller
' Various CRT's, Printers, etc.

B
i/

Ethernet Interface Eﬁ(éelan 301 Ethernet Controller(Multibus) or

Subsystem Excelan 302 Ethernet Controller (VMEbus)

'SMD Fixed Disk - Xylogics 451 Disk Controller

Subsystem - NT 8414 Disk

v
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Figure 7-2 . TC2000 Peripheral Set Block Diagram
6U
VMEDbus 1/2" Tape Drive
CARD Interphase |

CAGE 4810 O
1 / . ) }
]
] : _

1/4" Tape Drive
Prodessbr ' Systech
NODE Host
Adapter
L - — _ Cluster
L] ~ VME Controlter
: Excelan
O' : 302
) | . : : _ _ Ethernet
| 9U VMEbus CARD CAGE|

|

Primary | S

B

econdary

|
Repeater | Repeater Xylogics
451 |
| SMD Disk
| VMEbus | | Drives
| |
| |
Excelan |
, | VMEbus to 301
| Multibus | | Ethernet

Adaptor
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7.6

Starting the Diagnostics Y.
The peripheral diagnostics are started from the DOS or TEX prompt (see
Chapter 3). From DOS type:

‘¢:\> CD\DIAG\VMEDIAG J Changes to the vinediag directory.
C:\DIAG\VMEDIAG> START d Initializes the system.

When the TC2000 Standalone Diagnostics are downloaded to the processor
‘node and started, a terminal type menu is displayed.

Select the appropriate terminal type or item 6 if you intend print the output.
Adfter making your selection, the main menu will be displayed. '

7.7 Standalone Peripheral Diaghostics Main
Menu
" At this level, you can go to the peripheral submenu, start the automatic tests.
change your terminal type, or change the verbose mode: ‘
' ™
Menu: STANDALONE-PERIPHERAL-DIAGNOSTICS @
1. Peripheral-Diagnostics TC2000, B2VME-B/TCFPV Nodes
"2, VME-bus-Diagnostics
3. Automatic-Mode o .
4. Terminal-Type _ Hardcopy, Menu-On
5. Verbose-Mode-0On-0ff - On
6. Help
7. Quit
: . Ver X.XX
STANDALONE-~PERIPHERAL-DIAGNQOSTICS -> 1
1N J
Entering a 1 at the menu above displays the peripheral diagnostics submenu:
'd N
Menu: STANDALONE-PERI PHEHAL—DIAGNOSTICS (TC2000)
1. 1/4"-Tape-Subsystem Controller
2. 1/2"-Tape-Subsystenm ’ responds at 0x1000800
3. Disk-Drive<Subsystem _ Controller responds at 0x100ee40
4, Multibus-Ethernet-Subsystem Controller doesn”t respond
5. VMEbus-Ethernet-Subsystem Controller responds at 0x1010000
6. Terminal-Controller-Subsystem Controller responds at 0xi020000
7. System-Configuration : : -
8. Quit
1/4"™ & 1/2" Tape Drives share the same Conproller (;;;)
\ L . y
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7.8 Automatic Mode

You can perform tests in automatic mode. Entering a 3 at the main menu dis-
plays the automatic mode dialog:

- — - N

Function: A;utoma.t ic-Mode
grtr|diskjethr half|term|<string> -> all

-3 Automatﬁc—Mode

Enter qrtrIdisMethrlhalfl term|all <string> -> J  You can hit <Retumn> for all the
tests, Or enter one.

Do you wish !to continue? (¥ or nj Ve
- | . y

7.9 " 1/4” Tape Drive Tests

Entering a 1 displays the 1/4” Tape Drive Menu:

'Y : _ N
Menu: STANﬁALONE—PERIPHERAL—DIAGNOSTICS (TC2000) 1/4"-Tape~-Drive
1. Power-On-Self-Test Controller
2. Configure-Controller-Test Controller: *not* configured
3. Extended-Self-Test Controller
4. Dump-Initialization-Params Controller
5. Interrupt-Test _ : Controller
6. Inquiry-Test : Tape Drive
7. Erase-Test Tape Drive
8. Media-Removal-Test Tape Drive
9. Data{Buffer—Mem—Test : Tape Drive
10. Low-Level-R/W-Test Tape Drive
11. Block-Address-Test Tape Drive
12. Rewind-Test L Tape Drive
i3. SeeK*Test _ Tape Drive
14. Spa¢e~Test Tape Drive -
15. Filemark-Test Tape Drive
16. First-Self-Test Tape Drive
17. Secdnd—Self—Test : Tape Drive
18. Quit
Jaguar =?Intefphase 4210 SCSI Controller
TANDBERG =.SCSI Tape Drive -
1/4"-Tape-Drive -> . .
k z _ ‘ . J

Be sure to initialize the controller (menu item 2) before running any of the tests.
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7.9.1 ' Jaguar SCSI Con_tr_oller“Pdwe_r Up SeiféTest . _ _ o

Entering a 1 starts the Jaguar-SCSI Controller Power-Up Self-Test. The screen
displays the following messages, and ends with a prompt.

'd - ) - } . - . N
Jaguar SCSI Controller Power Up Self-Test.

Setting RESET bit on Jaguar board. ..
Clearing RESET bit on Jaguar board...
Absolute value of status register = 0x0002

<Board OK> BIT IS SET: POWER ON DIAGNOSTICS PASSED, -
<Controller Not Available> BIT IS CLEAR (OK).
CONTROLLER BOARD AVAILABLE FOR COMMANDS.

Attempting to Read'CONTROLLER SPECIFIC SPACE;
Jaguar Product Code = 077

Jaguar Product Variation Code = 0

Jaguar Firmware Revision Level = XAC - :
Jaguar Firmware Release Date 03/21/1989
JAGUAR POWER ON SELF-TEST PASSED.

" Power-On-Self-Test: Test Passed

— _ i U

7.9.2 | Jagtiar SCsSi -Controllér Configuration Tést |

Entering a 2 starts the Jaguar SCSI Controller Configuration Test. The screen
-displays the following messages. and ends with a prompt:

4 o o )
Setting RESET bit on Jaguar board...
Clearing RESET bit on Jaguar board...

Controller Card has reset GO-BUSY bit, indicating it has
acknowledged receipt of command and is starting to process it.
Polling of CRBV bit commencing. ..

Polling of ‘Command Complete’ bit commencing. ..

Starting ‘Initialize Work Queue’ Command. ..

About to set “Start Queue Mode” in Master Cntrl Registey.}f
Current state of Cmd Rsp Blk status word = 0xQ000
Command Response Block status word = 0x0021

CONTROLLER HAS BEEN SUCCESSFULLY INITIALIZED. . : _ o
Configure-Controller~Test: Test Passed . .. '
1§ . ' : S
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7.9.3 Jaguar SCSI Controller Extended Self-Test

Typing a 3 executes the Jaguar SCSI controller extended self-test. This test
is set up for executing on controller boards with revision "XAJ’ PROMs or lat-
er. (The system returns with the message “FAILED” otherwise.) To check the -
controller board revision, run the power-up self-test. o

. According to the Interphase/Jaguar documentation, the extended self-test re-
sults should all be ‘Oxffff’ to indicate that the test has passed. You may see
a 0001 for the ROM test on an older board. You may also see the SCSI second-
ary port test returning a ‘0x0000’, because there is no attached daughterboard.

e 'j B

Controller dard has reset GO-BUSY bit, indicating it has

acknowledged receipt of command and is startlng to process it.

Polling of CRBV bit commencing.

Polling of “Command Complete blt commencing. _

ROM TEST RESULT = OxOOOl should be a Oxffif

SCRATCHPAD RAM TEST RESULT = Oxffff

BUFFER RAM TEST RESULT _ = Oxffff

EVENT RAM TEST RESULT ‘= Oxffff
- SCSI PRIMARY PORT REGISTER TEST RESULT = Oxffff

SCSI SECONDARY PORT REGISTER TEST RESULT = 0x0000

JAGUAR EXTENDED SELF TEST PASSED.

Extended-Self-Test: Test Passed

N : J
7.9.4 Jaguar SCS! Controller Dump Imtlallzatlon

Parameters Test

Typing a 4 executes the Jaguar SCSI dump initialization parameters test.

Executing ’Dump Initialization‘Parameters’ Command first...

maore messages.

Initialization Parameters as returned by Controller:
Number of command queue slots = 10

Primary SCSI Bus ID = 8

Command Res$ponse Block Offset = 0x073c

Number of slots in Work Queue #1: 5

Work Queue #1 Priority Level i1

DUMP INITIALIZATION PARAMETERS TEST PASSED.
Dump-Initialization-Params: Test Passed

. __ - . - y
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7.9.5 SCSI Interrupt Test | Q

Typing a 5 executes the SCSI interrupt test.

' ‘ _ _ N
SCSI Controller Interrupt Test

VMEbus INTERRUPT OCCURRED!

VMEbus INTERRUPT LEVEL = 3

VMEbus INTERRUPT VECTOR = 0x55

SCSI Controller returned NORMAL INTERRUPT VECTOR.
Number of Work Queue Zero Entriés flushed = 0
Interrupt-Test: Test Passed

7.9.6 SCSI Inquiry (Revision Level) Test -

Typing a 6 executes the SCSI inquiry test. This test requires that you insert
a scratch tape (3M/600A or DEI/Series II Gold tape or equivalent) into the
tape drive. Without a scratch tape, the test will fail.

'd N
Starting tape load. .. ' . ) | g;;)

more messages.

Inquiry Data Table: .

Peripheral Device Type code = 1 (0x01)
- Device Type Qualifier = 0 (0x00)
IS0 Version (2 bits) = 0x0
ECMA Version (3 bits) = 0x0
ANSI Version (2 bits) ' = 0x01
Additional Length fieid = 48
Vendor Identification field = >TANDBERG<
Product- Identification field = > TDC 3600<
Product Revision Level = >-04.<
Option Level = >02<
Software Identification = >CREATED<
Timestamp field: )
Month ‘ = >04
Day ) / = >22
Year o = >89
Starting tape unload...
niore ynessages. T
Inquiry-Test: Test Passed ‘ : _ ' '
JrasEesy: e - ;U
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_ 0 - 7.9.7 | 1/4” Tape Drive E}ase Test

Typing a 7 executes the Erase test. This test requires a scratch tape (3M/600A
or DEI/Series I1 Gold tape or equivalent) to be loaded in the tape drive. With-
out a scratch tape, the test will fail. This test will take a few minutes while it
erases the tape.

- —

Test requirés geratch tape to be loaded into tape drive.
Starting tape load...

Controller Card has reset GO-BUSY bit, indicating it has
acknowledged receipt of command and is starting to process it.
Polling of CRBV bit commencing...

Polling of ﬁCommand Complete” bit commencing...

more messages.

Polling of 4Command Complete” bit commencing. ..
ERASE TEST E‘ASSED .
Erase-Test: Test Passed

~ . — .

0 7.9.8 1/4” Tape Drive Media Removal Command Test

Typing a 8 executes the Media Removal Command test. This test will attempt
to blink the TANDBERG Drive Front Panel LED on and off 10 times by issu-
ing ‘Prevent/Allow Media Removal’ commands.

s | S

Quarter—lncﬁ Tape Drive Media Removal Test

This test will attempt to blink the TANDBERG Drive Front Panel

LED on and off 10 times by issuing ‘Prevent/Allow Media Removal’ commands.
Turning TANDBERG Front Panel LED on...

Controller Card has reset GO-BUSY bit, indicating it has
acknowledged receipt of command and is starting to process it.’
Polling of CRBV bit commencing...

Polling of ‘Command Complete” bit commencing...

Turning TANDBERG Front Panel LED off...

‘

/
more messages.

Polliing of éRBV bit commencing... -
Polling of ‘Command Complete’ bit commencing...

\ f . - U

O
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7.9.9 1/4” Tape Drive Data Buffer Diagnostic Read/Write

Typing an 9 executes the Data Buifer Diagnostic Read/Write test. This test
requires a scratch tape (3M/600A or DEI/Series II Gold tape or equivalent)
to be loaded in the tape drive. ' '

T N

Starting tape load. ..

Contrcller Card has reset GO-BUSY bit, indicating it has
acknowledged receipt of command and is starting to process it.
Polling of CRBV bit commencing.

Polling of “Command Complete” b1t commencing. ..

more messages.

Controller Card has reset GO-BUSY bit, indicating it has
acknowledged receipt of command and is startlng to process it.
Polling of CRBV bit commencing.

Polling of “Command Complete” b1t commencing...

R/W DIAGNQSTIC BUFFER TEST PASSED._

Data-Buffer-Mem.-Test: Test Passed

(N | | | | J

7.9.10 1/4” Tape Drive Low-Level Read/Write Test

Typing a 10 executes the Low-Level Read/Write test. This test requires a
scratch tape (3M/600A or DEI/Series I Gold tape or equivalent) to be loaded
in the tape drive.

s — - N

Starting tape load...

Controller Card has reset GO-BUSY bit, indicating it has
acknowledged receipt of command and is starting to process it.
Polling of CRBV bit commencing. ..

Polling of ‘Command Complete’ bit commencing. ..

Starting WRITE portion of R/W Test...

.more messages.

Controller Card has reset GO-BUSY bit, indicating it has
acknowledged receipt of command and is starting to process it.
Polling of CRBV bit commencing... oy
Polling of ‘Command Complete’ bit commencing. ..

R/W TEST PASSED. :

Low-Level-R/W-Test: Test Passed

— _ _ J
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7.9.11 . 1/4” Tape Drive Request Current Block Address Test

Typing an 11 executes the Request Current Block Address test. This test re-
quires a scratch tape (3M/600A or DEI/Series II Gold tape or equivalent) to
be loaded in the tape drive.

'a ' ™

Starting tap§ load. ..

Controller Card has reset GO-BUSY bit, indicating it has
acknowledged: receipt of command and is starting to process it.
Polling of CRBV bit commencing... -
Polling of ‘Command Complete” bit commencing. ..

more messages.

Controller Card has reset GO-BUSY bit, indicating it has
acknowledgedgreceipt of command and is starting to process it.
Polling of CRBV bit commencing...

Polling of “Command Complete’ bit commencing...

Block Address returned by tape drive = 0x0000

REQUEST BLOCK ADDRESS COMMAND PASSED.

Block-Address-Test: Test Passed

(N ] _ | J

7.9.12 1/4” Tape Drive Rewind Test

Typing a 12 executes the Rewind test. ~This test requires a scratch tape
(3M/600A or DEI/Series IT Gold tape or equivalent) to be loaded in the tape
drive. :

Starting taﬁe load...

Controller Card has reset GO-BUSY bit, indicating it has
acknowledged receipt of command and is starting to process it.
Polling of GRBV bit commencing. ..

Polling of “Command Complete’ bit commencing...

more messages.

Controller Card has reset GO-BUSY bit, indicating it has-
acknowledged receipt of command and is starting to process it.
Polling of CRBV bit commencing...

polling of ‘Command Complete” bit commencing. .. "
REWIND COMMAND FASSED.

Rewind-Test: Test Passed

N . J
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7943  1/4” Tape Drive Seek Test

Typinga 13 executes the Seek test. This test .require_s a scratch tape (3M/600A
or DEI/Series IT Gold tape or equivalent) to be loaded in the tape drive.

- — e - _ - N

Starting tape load...

Controller Card has reset GO-BUSY bit, indicating it has
acknowledged receipt of command and is starting to process it.
Polling of CRBV bit commencing... ' '

Polling of ‘Command Complete” bit commencing...

maore messages.

Controller Card has reset GD-BUS¥ bit, indicating it has
acknowledged receipt of command and is starting to process it.
Polling of CRBV bit commencing...

Polling of “Command Complete” bit commencing...

SEEK TEST PASSED.

Seek-Test: Test Passed

. _ S

7.9.14 1/4” Tape Drive Space Test

Typing a 14 'éxecutes the Space test. This testreqﬁires a'scratch tape (3M/ 600A
or DEI/Series II Gold tape or equivalent) to be loaded in the tape drive.

N oT E ) - h.'ll |I>V“'h4 V“'h. l"'\u. .l"lu. ll”'n .‘"lu‘ ""ln‘ l""u. :ll' . .."h. 'b‘"w. “llln. “Irﬁ.rl.‘h, “"l‘ .I'h. VN"-' .I‘h.""'r. ‘.I'ﬁ, ‘I"‘u‘ I"lu‘ """ 3 1‘|‘|. ““-. .llliu. .I"‘u. “'Ily. ‘Ilrli..‘l"lf. "I’h‘ .'."4.7'I'I|.l‘l'h, l‘l'h. l'rlh w"l\. ‘I."l. ‘I"lu‘ '.I‘lu .‘I'h. .... W "‘h AI"- '
This test has not been fully implemented. Do not run this test.

" -“I‘u. ‘Ill'n. ‘I,h‘- ‘I"hy.“'lu.-‘l“h “I"l- “"N. ‘l“l..rllrll.r‘l'ln_ “'!1, ..I'|I. .I"'.. .lr‘ll. “I'lo. ‘l"ln “’Ik. .l"ll.-~lf<. 1"!1. .”‘l|. “"I.. " . “I!h. ""‘l.V"‘|.,""'|,""h, .I='1|. ."'"4. “‘Ih. ‘I'".. .“Ill. .Il"n.-""n‘ ““"4. .II'N_ ri " " . .’ II’I.‘ "'ﬁ, ."I. II'L '

' . | N
Starting tape load... .

more messages.

Controller Card has reset GO-BUSY bit, indicating it has
acknowledged receipt of command and is starting to process it.

Polling of .CRBV b1t commencing.

Polling of * Command Complete” blt commencing. ..

"SPACE TEST PASSED.

Space-Test: Test Passed o

.k - .
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7.9.15 1/4” Tape Drive Write Filemark Test
Typing a 15 executes the Write Filemark test. This test requires a scratch tape
(3M/600A or DEI/Series II Gold tape or equivalent) to be loaded in the tape
drive. ' , _
- . ~
Test requires PRESENCE of scratch tape: 3M/600A or DEI/Series
II Gold tape or equivalent.
Starting tape load. ..
more messages.
Controller ¢ard has reset GO-BUSY bit, indicdting it has
acknowledged receipt of command and is starting to process it.
Polling of CRBV bit commencing...
Polling of “Command Complete’ bit commencing...
WRITE FPILEMARK TEST PASSED.
Filemark-Test: Test Passed
N : J
7.9.16 1/4” Tape Drive Self Test #1
Typing a 16 executes the Self Test #1 test. This test requires a scratch tape
(3M/600A or DEI/Series II Gold tape or equivalent) to be loaded in the tape
- drive, ' ‘ '
If the test passes it displays appropriate messages:
TANDBERG SELF TEST #1 PASSED.
First-Self-Test: Test Passed
7.9.17 1/4” Tape Drive Self Test #2

Typing a 17 executes the TANDBERG Self Test #2 test. This test writes data
to the tape cartridge and requires the use of a scratch tape. TANDBERG Self
Test #2 is a very stringent test allowing a very limited number of retries when
exercising the read and write capabilities of the drive. For this reason, this test

- may fail on occasion if the tape is new or of poor quality, or if the tape has
been overused. - _

- For the first 40 seconds of this test the tape will not spin, After that time, the

tape medium will be accessed and the tape will spin for 5-7 minutes worth of
testing.

If the test passes it displays appropriate messages:

TANDBERG SELF TEST #2 PASSED,
Second-Self-Test: Test Passed
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7.10

TC2000 Diagnostic Guide-

1/2" Tape Drive Diagnostics

The J a.guar/CIPHER Diagnostics Menu is displayed by selecting item 5 1/2"
Tape Drive from the Peripheral Diagnostics Menu shown in Section 7.7. Once
that item is selected, the following screen is displayed:

' N
Menu: STANDALONE-PERIPHERAL-DIAGNQSTICS (TC2000) 1/2%-Tape-Drive
1. Power-On-Selif-Test Controller '
2. Configure-Contreller-Test Controller: *not* configured
"3. Extended-Self-Test Controller -
4, Dump-Initialization-Params Controller
5. Interrupt~Test _ Controller
6. Mode-Select-Test . Drive *not* conflgured
7. ‘Inquiry-Test ' Tape Drive
8. Test-Unit-Ready-Test Tape Drive-
9. Erase-Test " Tape Drive
10. Rewind-Test Tape Drive
13i. Short-R/W-Test Tape Drive
12, Long-R/W-Test - Tape Drive
13. Read-in-Reverse-Test ~ Tape Drive
14. Filemark-Test Tape Drive
15. Space-Records-Test Tape Drive
18. Diagnostic~Send-Receive-Test Tape Drive
"17. Extended-Status-Test . Tape Drive
18. Manual-Cipher-Self-Test - Tape Drive
19. Quit - '
Jaguar = Infterphase 4210 SCSI Controller
CIPHER = SCSI Tape Drive
1/2"-Tape-Drive ->
- J
The controller tests (menu items 1-6) are the same as those under the 1/4” Tape
Drive Diagnostics menu. Please refer to sections 7.9.1 through 7.9.5 for infor-
mation on these tests.
Before running any of the c0ntroIIer tests (menu items 1-6) the Contigure-
.Controller-Test must be run. Before running any of the tape drive tests (menu
items:6-17), the Mode-Select-Test must be run.
NOTE T, T T T M T T e e, T, T, T, % T T, T T T
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.If any of the 1/2~inch tape (drive or controller) tests fail, every 1/2-inch tape

test run after that fails. Re-run tests 2 and 6 to reset this condition.
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O 7101 Mode Select Test

Selecting item 6 from the 1/2” Tape Drive Diagnostic menu executes the Mode
Select Test.

If the test passes it displays appropriate messages:

Polling of ~Command Complete’ bit commencing. ..
Mod-Select-Test: Test Passed '
7.10.2 ; Inquiry Test

Selecting item 7 from the 12 Tape Drive Diagnostic menu executes the Inqui-
ry ‘Test. :

If the test passes it displays appropriate messages:

Model Name = >M890-64K <

Inquiry-Test: Test Passed

7.10.3 . Test Unit_'Ready Test

05 Selecting item 8 from the 1/2" Tape Drive Diagnostic menu executes the Test
5 Unit Ready Test. The tape unit must be on-line.

If the test passes it displays appropriate messages:

Test-Unit-Ready-Test: Test Passed

7104 Erase Test

Selecting item 9 from the 1/2” Tape Drive Diagnostic menu executes the Fixed
Erase Test. This is a variation of the Security Erase Test and can be used as
a quick check of erase capability, as it erases a short length of tape, approxi-
mately 4 inches. Erasure begins from the current tape position. This test re-
quires a scratch tape to be loaded in the tape drive. The tape unit must be
on-line. ‘

If the test passes it displays an appropriate message:

/ ‘
: Erase-Test: Test Passed
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7.10.5

7.10.6

7.10.7

7.10.8

96
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| Rewind_ Test

Selecting item 10 from the 1/2” Tape Drive Diagnostic menu executes the Re-
wind Test. This verifies that the tape drive can rewind the tape. This test re-

~quires a scratch tape to be loaded in the tape drive. The tape unit must be

on-line,

If the test passes it displays an appropriate message:

Rewind-Test: Test Passed

Short Read/Write Test

Selecting item 11 from the 1/2” Tape Drive Diagnostic menu executes the Short
Read/Write Test. This verifies that the tape drive can write data to and then
read data back from the magnetic tape. This test performs a-low-level write
and read, comparing data written with data read (about 1K bytes). This test
requires a scratch tape to be loaded in the tape dnve The tape unit must be
on-line.

If the test passes it displays an appropriate message:

*** Starting Write Portion of R/W Test ***
¥x% Starting COMPARE of data WRITTEN with data READ back ***
Short-R/W-Test: Test Passed

Long Read/Write Test
Selecting item. 12 from the 1/2” Tape Drive Diagnostic menu executes the Long
Read/Write Test. Data written is compared with data read. Data will be writ-

ten (at both high and low speed) at 1600, 3200, and 6250 CPI. This test requires
a scratch tape to be loaded in the tape drive.

If the test passes it dlsplays an appropnate message:

Long—R/W -Test: Test Passed

Read In Reverse Test

Selecting item 13 from the 1/2” Tape Drive Diagnostic menu executes the Read

~In Reverse Test. Data writteén is compared with data read. Data will be written
~ at 1600, 3200, and 6250 CPI. This test requires a scratch tape to be loaded in

the tape drive. .

LT

If the test passes it displays an appropriate message:

Read-in-Reverse-Test: Test Passed
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O 7.16_.9 |

7.10.10

7.10.11

7.10.12

7.10.13

Filemark Test

Selecting item 14 from the 1/2" Tape Drive Diagnostic menu executes the File-
mark Test. This verifiés that the drive can distinguish file starting and ending’
points. The tape unit must be on-line.

Tape filemarks separate one file from another on the tape medium. The Write
Filemark test commands the tape drive to write fllemarks on the selected tape
drive at the current tape position.

H the test passes it displays appropriate pass messages.

Space Records Test

Selecting item 15 from the 1/2” Tape Drive Diagnostic menu executes the Space
Records Test. This verifies that the drive can space over filemarks in both di-
rections and can space over data records in both directions.

If the test passes it 'displéys appropriate pass message.

Diagnostic Send Receive Test

Selecting item 16 from the 1/2” Tape Drive Diagnostic menu executes the Diag-
nostic Send Receive Test. The tape unit must be on-line.

If the test passes it displays appropriate pass message.

Extended Status Test

Selecting item 17 from the 1/2” Tape Drive Diagnostic menu executes the Ex-
tended Status Test. This test requests more status information from the 1/2”

tape drive. The drive then sends 64 bytes of status information, such as density

and error history. The tape unit must be on-line.

Manual Cipher Self-Test

Selecting item 18 from the 1/2” Tape Drive Diagnostic menu displays the Ci-
pher Self-Test instructions. The instructions are displayed on the screen. The

- self-test will test most of the electro-mechanical components.

This is a summary of the text on the screen-and should be used as an aid to
understanding. ‘The numbers in the summary refer to keys on the front panel
on the Cipher 1/2” tape drive and are numbered as follows:

1. “LOAD REWIND” switch
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TEST

TEST

TEST

TEST

TEST

TEST

TEST

TEST

111

124

131

132

133

134

212

222

BESAE o S S

Manual Test Summary

OSCILLATE SERVOS

YOLTACE DISPLAY

FILE PROTﬁCflAND REEL SEAT
Dboa AND HUB LOCK

DOOR. OPEN

BLOWER MOTOR,

READ/WRITE DATA

TAPE SHUTTLE

TEST 223 READ/WRITE TEST

TC2000 Diagnostic Guide

“UNLOAD"” switch
“ON-LINE” switch
“WRT EN TEST” switch
“DENSITY SELECT” switch

Press 451115 to start
Press 1 to ‘start oscillation.
Press 5 then 4 to end.

Press 451245 to start.
Watch for “VOLTAGE”
Press 4 to end.

- Put tape in drive.

Press 451315 to start
Press 5 to end.

Press 451325 to start.

Watch for drive to-unlock or lock asyou open or
close door. ' |

Press 4 to end.

Press 451335 to start.
Watch for “DOOR OPEN" on display.

Press 451345 to start.
Press 1 to turn motor on and off.
Press 4 to end.

Put tape in drive.

Press 1 and wait for tape to load.
Press 452125 to start.

Watch for “WRITING” on display.

- Press 5 to switch tape direction.

Watch for “READ REV”.

Press 4 to end.

Press 452225 to start.

Press 1,2, or 3 to select the amount of time for
the runs.’

Press 5 to start the selected test.

Press 4 to end.

Press 452235 16 start.
Press 4 to enter status mode, then press each of
1,2, then 3 to display the various status mes--

sages (each button will display one message).
Press 5 to end. :

O
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741 Disk Drive Diagnostics

- The Xylogics 451/SMD-Interface Disk Diagnostics menu is displéyed by se-
lecting item 2 from the Peripheral Diagnostics Menu shown in Section 7.9.

No I E .‘I"- II"‘- ‘."" ‘|,‘.' ”I'l. l"‘:. "I,.. WI.. lllll o ll"u .... o “"n. .FI‘I- ""w. I"'\. "“I. 'I"n. .I"i..ll"i. “I‘i. ,“"1. ""r. 1"1. I"I‘I. .I"h “"l- ‘II‘I. l‘"n l“'w. ll"l. “I‘l. ”I'-. l"'n. .‘I'I. l"'w. """ 3 “"-. .’"r. ”"‘. I“-‘ M, ‘I.'L -'"- i "

Notice the message next to item 6 that indicates the drive is not initialized. To
execute any disk test from six through ten, you must first initialize with item 6
(Initialize-Disk-Type). ' '

h T 4 wp e Mo R W o ow M W T w W W th
w M, e T, e, M M T, T T, e e T T M T, T

' N
Menu: STANDALONE-PERIPHERAL-DIAGNOSTICS (TC2000) Hard-Disk-Drive
1. Xylogics~Self-Test Controller '
2. Register-Test _ Controller
3. DMA-Test : ' Controller
4. Chained-Command-Test Controller
5. Interrupt-Test Controller
6. Initialize-Disk-Type ' Disk Drive: *not* initialized
7. Reset~Test Disk Drive
8. Read-Status-Test . ‘ Disk Drive
9. Short-R/W-Test Disk Drive
; - 10.-Long-R/W-Test Disk Drive
(T, 11. Seek-Test _ Disk Drive
12. Quit -

{Allowable D%ives: (#Heads #Cylinders #Sectors)
NT 8408 (500) 8 1496 65
NT 8414 (850) 14 1511 65

Current driv? is set to: None
Unit number:;None

N - e ),

All subsequent menus, except those for the Short and Long Read/Write Tests,
will suggest that the WRITE PROTECT switch be set on with the following
message:

ALTHOUGH THIS DIAGNOSTIC SHOULD NOT DESTROY DISK DRIVE
DATA UNDER NORMAL CONDITIONS, IT IS RECOMMENDED THAT ANY
ATTACHED DISK DRIVES HAVE THEIR **WRITE PROTECT** SWITCHES
ENABLED (ON) WHILE RUNNING THIS TEST.

CAUT‘ON B I RO T O e Y

The Short and Long Read/Write tests destfoy disk data. Neither should be
used on a disk containing data you wish to keep.

! ’ . [ O U I I R A "ﬁ IO T R e R S A P
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7.11.1

7.11.2

7.11.3

7.11.4
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Disk Controller Self-Test

Selecting item 1 from the Disk Drive Diagnostic menu executes the Xylogics

Self-Test. This verifies that the Xylogics 451 Controller passes the same self-

~ test that occurs on power up; it does not read, write, or otherwise affect the
disk(s). Note that the WRITE PROTECT switch on the disk drive should be -

ON. . :

If the test p‘asses' it displayé appropriate messages:

Command issued to controller passed -
DISK CONTROLLER SELF-TEST PASSED

Disk Controller Register Test

Selecting item 2 from the Disk Drive Diagnostic menu executes the Register

“Test. This verifies that the 451 Controller responds properly to writing and

reading a walking-ones pattern through each of the six internal registers. Note
that the WRITE PROTECT switch on the disk drive should be ON.
If the test passes it displays éppropriate messages:.

CONTROLLER REGISTER TEST PASSED.
CONTROL/STATUS REGISTER PORTION OF

-DISK CONTHOLLER REGISTER TEST PASSED.

FIXED DISK CONTROLLER REGISTER TEST PASSED.

Disk Controller DMA Test

Selecting item 3 fro=: the Disk Drive Diagnostic menu executes the DMA Test.
This verifies that 1.z 451 Xylogics Controller can successfully DMA to and

- from system (TC2000) memory.- Note that the WRITE PROTECT switch on
the disk drive should be on.

This function must work properly before any reading or writing to disk can
take place. If disk drive read/write tests fail, this test can be used to determine

‘whether it’s the controller’s fauit and whether or not the controller can perform
- even a minimum communication with the host.

If the test passes it displays an appl_‘opriaté meSsage:

. CONTROLLER DMA TEST PASSED

Chained Command Test
Selecting item 4 from the Disk Drive Diagnostic menu executes the Chained

Command Test. This verifies that the disk controiler is able to execute several
disk controller command (IOPB’s) each of which is linked to the next com-

O
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7.11.5

7.11.6

" drive shouldlbe ON,

mand in a list. This tests writes data from system memory into a controller
FIFO and back then compares it against the original data. This disk is not
accessed during this test. Note that the WRITE PROTECT switch on the disk

If the test passes it displays an appropriate message:

Command issued to controller passed
FIFQ DATA GOOD. ..
CONTROLLER RBUFFER LOAD/DUMP TEST PASSED

Interrupt Test
Typing a 5 executes the disk drive interrupt test.

If the test passes it displays an appropriate message:

Interrupt-Test: Test Passed

Initialize Disk Type

Selecting item 6 from the Disk Drive Diagnostic menu initializes the disk type
for the diagnostics.

The following screen is displayed and you are prompted for the Unit Number
and Drive Type. If the defaults are appropriate, just press < Return >,

Function: Initialize-Disk-Type
Initialize Disk Type.
‘Drive-Unit# <Number> 0
Drive-Type : <String> NT-8414
-> Initialize-Disk-Type
Enter Drive-Unit# <Number> -> (O)d

-> Initialize-Disk-Type 0
Enter Drive-Type <String> -> (NT-8414)¢

~> Initialize-Disk-Type O NT-8414
Resetting Disk Controller Board
Checking Control/Status Register. ..

If the test passes it displays an appropriate message:

Coémmand issued to controller passed
_SET DRIVE SIZE COMMAND PASSED
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7.11.7 Reset Test

Seleéting'iterﬁ 7 from the Disk Drive Diagnostic menu executes the Reset Test.

TC2000 Diagnostic Guide

_ This verifies that the ability of the Disk Drive under test to recalibrate its disk

heads and seek them to the zero position. Note that the WRITE PROTECT
switch on the disk drive should be ON.

If the test passes it displays an appropriate message:

DRIVE RESET TEST PASSED

7.11.8 Read Status Test

Selecting item 8 from the Disk Drive Diagnostic menu executes the Read Sta-

tus Test. This test reports on the disk drive status (ONLINE, READY, etc.)

and the disk label parameters (disk drive ID, maximum number of sectors.
maximum number of cylinders, etc.). This test does not write to the disk drive.

The disk drive must be formatted. Note that the WRITE PROTECT swnch

on the disk drive should be ON. -

-

Disk Drive Read Status/Label Test.

Resetting Disk Controller Board
Checking Control/Status Register.. -
Control/Status register, after reset = 0x09

Starting execution of controller board command... -

Execution of I/0 Parameter Block (IOPB) follows:
Disk Controller Control/Status Register = 0x0%
Absolute address of IOPB = 0x4d8b0
Idle count ; = 1116

Command issued to controller passed
Control/Status register = 0x09
iopbptr->byte [STAT1] Ox05
iopbptr->byte [STATZ] = 0x00

Read Drive Status test passed.
Results from status command:.

Drive Status byte: 0x00

‘.
!

|
(=]

Sector offset of:start of partition #[08]
Number of sectors in partition #108}

-

|
o

~
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O | 7.15.9-

CAUTION |

7.11.10

- CAUTION |

Short Read/Write Test

Selecting item 9 from the Disk Drive Diagnostic menu executes the Short
Read/Write Test. This verifies that the disk drive can write data to and then
read data back from the disk platter. Only a few sectors are used. The data
read back will be compared with the data written. Note that for this test, the

 WRITE PROTECT switch must be OFF. If you leave the WRITE PROTECT

switch on by mistake, this test fails with a “write protect error”. To run this
test, you must use a formatted disk.

FI T I T T 1 1 e R

This test destroys data on the disk. Do not use it on a disk containing informa-
tion you want to retain.

T O O < 1 A 1 R O .1EII 1 1 P
If the test passes it displays an appropriate message:

Starting compare of READ data with WRITE data
DISK READ/WRITE TEST (SHORT VERSION) PASSED

‘Long Read/Write Test

Selecting item 10 from the Disk Drive Diagnostic menu executes the Long
Read/Write Test. This verifies that the disk drive can write data to and then
read data back from the disk platter. This test is more stressful on the drive.
the drive interface, and the VMEbus than the short version by attempting to
read and write almost every sector on the disk, similar to the disk formatter
utility. Disk data will be lost. This test takes about 8 minutes. To run this
test, you must use a formatted disk.

OO T 1 T T L T T TR

This test destroys data on the disk. Do not use it on a disk containinginforma-
tion you want to retain.

(I I O I O O U] _\IIT O e I A= T
If the test passes it displays appropriate messages:

Command issued to controller passed
“READ LABEL- WAS SUCCESSFUL...

HDISK DRIVE LONG READ/WRITE TEST PASSED
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7.11.11
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Seek Test

Selecting item 11 from the Disk Drive Diagnostic menu executes the Disk
Drive Seek Test. This verifies that the disk drive can perform explicit seek com-

* mands. If the disk drive fails the read/write test, this test can be used to check
- a more basic function. Inherent in every read and write is a hidden seek. The

diagnostics issues explicit seeks to complement the read/write tests.

If the test passes it-displays appropriate messages:

Command issued to controller passed
“READ LABEL"~ WAS SUCCESSFUL...
SEEK TEST PASSED '

O
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712 Multibus Ethernet Controller Diagnostics

The Multibus Ethernet Controller Menu is displayed by selecting item 4
‘Multibus-Ethernet-Controller’ from the Peripheral Diagnostics Menu shown
in Section 7.7. Once that item is selected, the Ethernet Controller Diagnostics
Menu is displayed. The Ethernet card must be plugged into a transceiver tor
the diagnostics to pass, otherwise the self-test will fail its loopback test.

r_‘.; , — ~

Menu: STANDALGNE PERIPHERAL- DIAGNOSTICS (TC2000) Multibus- Ethernet Cntrllr
1. Self-Test
2. Link-Level-Mode-Test
3. Quit .

Excelan Multibus 301 Card

Ethernet-Controller ->

7424 Ethernet Controller Self-Test

f Selecting item 1 from the Ethernet Controller Diagnostic menu executes the
O Excelan 301 Self-Test. This verifies that the EXOS 301 Intelligent Ethernet
! Controller is functioning properly. The communication capability over the
Ethernet itself is not tested.
If the test passes it displays an appropriate message:

EXCELAN: SELF TEST PASSED,

7.122  Link Level Mode Test

Selecting item 2 from the Ethernet Controller Diagnostic menu executes the

Link Level Mode Test. This verifies that the host computer can download .
- small packets of commands to the Excelan controller in link-level mode to test

sendlng and receiving data. The test does NOT exercise the Ethernet itselt.

If the test passes it displays an appropriate message:

;Link—Level—Mode—Test: Test Passed

/
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7143  VMEbus Ethernet Controller Diagnostics

The Ethernet Controller Diagnostics Menu is displayed by selecting item §

~ ‘Ethernet-Controller’ from the Peripheral Diagnostics Menu shown in Section
7.7. Once that item is selected, the Ethernet Controller Diagnostics Menu is
dlsplayed The Ethernet card must be plugged into a transceiver for the diag-
nostics to pass, otherwise the self-test will fail its loopback test.

( ' D

Menu: STANDALONE~PERIPHERAL-DIAGNOSTICS (TC2000) VMEbus-Ethernet-Cntrllr
1. Self-Test
2. Link-Level-Mode-Test
3. Quit "

Excelan VMEbus 302 Card

Ethernet-Controller ->

C o

7.13.1  Ethernet Controller Self-Test

Selecting item 1 from the Ethernet Controller Diagnostic menu executes the
Excelan 302 Self-Test. This verifies that the EXOS 302 Intelligent Ethernet
Controller is functioning properly. The communication capability over the
Ethernet itself is not tested.

If the test passes it displays an appropriate message: |

EXCELAN: SELF TEST PASSED.

7132  Link Level Mode Test

N 0 I E . M M M M e T, T, M T T T e, T T T, T M T, T T Ty T T e, T T T e T, e, T T T

If the system contains the old Systech Controller (muthbus) the test will run as
noted, else the test may fail.

B T T T e o T T T T

Selecting item 2 from the Ethernet Controller Diagnostic menu executes the
- Link Level Mode Test. This verifies that the host computer can download
* small packets of commands to the Excelan controller in link-level mode to test
sending and receiving data. The test does NOT exercise the Ethernet itself.
if the test passes it displays an appropriate niessage:

Link-Level-Mode-Test: Test Passed
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7.14 |

O

Terminal Driver Diagnostics

The Terminal Driver Diagnostics Menu is displayed by selecting item 4 from
the Peripheral Diagnostics Menu shown in Section 7.7, Once that item s se-
lected, the following screen is displayed:

a N
Menu:  STANDALONE PERIPHERAL DIAGNOSTICS (TC2000) CRT-Terminal-Controller
1. Handshake-HA-Self-Test Host Adapter
2. HA-RAM-Test Host Adapter
3. HA-LED-Test Host Adapter
4. Interrupt-Test Host Adapter
5. Get-Error-Log-Table Host Adapter
6. Get-System-Address-Table Host Adapter
7. Quit
HA = SystechéHPS 6840 Host Adaptér
CC = Systechi Cluster Controller
Terminal ->-
\ ' J
7.14.1 Handshake Host Adapter Self-Test
Selecting item 1 from the Terminal Controller Diagnostic menu executes the
Handshake Systech Host Adapter Self-Test. The sixteen selt-tests are com-
prehensive and are intended to catch and diagnose almost all errors short of
catastrophic ones such as a no clock or no power to the Host Adapter board.
In addition to executing the previous self-test this test performs a “handshake”
with the host computer to check the Muitibus data bus interface. The testalso
performs a DATA LOOPBACK TEST and an INTERRUPT LOOPBACK TEST.
Check the jumpers with the instructions for correct position. For only this test
to successfully complete, the E22 jumper pins 3 and 4 must be out.
If the test passes it displays an appropriate message:
HOST ADAPTER HANDSHAKE VERSION OF SELF TEST PASSED.
7.14.2 Host Adapter RAM Test

~ Selecting item 2 from the Terminal Controller Diagnostic menu executes the

Systech Host Adapter RAM Test. This verifies that the Multibus-accessible
RAM on the Adapter board (96 bytes worth) is present and working. Pattern
and fill RAM tests are used.

If the test passes it displays an appropriate message:
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7.14.3

7.14.4

7.14.5

7.14.6
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Pass Message...

Host Adapter LED Test

Selecting item 3 from the Terminal Controller Diagnostic menu executes the
Systech Host Adapter Selt-Test. The manufacturer’s self-tests do not provide
an LED test for the Host Adapter. This diagnostic will exercise the on-board
tri-color LED, which is used during power-up and self-test. ThlS diagnostic
will cause the Host Adapter LED to flash.

When indicated by the test, check the LED on the Host Adapter(terminal con-

“troller). There are no pass or failure messages displayed.

Interrupt Test

Typing a 4 executes the disk drive interrupt test. The TC2000 has the controller
card generate an interrupt. This exercises the interrupt cycle with the control-
ler.

If the test passes it displays an appropriate message:

Interrupt-Test: Test Passed

Get Error Log Table

Selecting item § from the Teérminal Controiler Dlagﬁostlc menu executes the
Get Error Log Table function. This function dlsplays a table of board informa-
tion and network statistics.

Get System Address Table

Selecting'itém' 7 from the Terminal Controller Diagnostic me'nu executes the
Get System Address Table function. This function displays a list of vector and
routing table addresses.
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nX Based Peripheral Diagnostics
(periph_diag)

Overview

Unlike the standalone peripherals test described in Chapter 7, the nX based
diagnostics test (periph_diag) is a separate program that runs from the nX op-
erating system. periph_diag exercises the major functional operations of each
peripheral device, such as reading and writing blocks of data to tapes and
disks, formatting tapes and disks, erasing and rewinding tapes, and sending
data over serial port and network connections. Refer to Figure 7-1 for a block
diagram of the system peripherals and their connections.

Because periph_diag does more substantial testing of each component than
the standalone peripherals diagnostics and. transfers large amounts of data
back and forth, the periph_diag tests are correspondingly longer, sometimes
up to one hour each.

Like the standalone peripherals test, periph_diag is designed to assist in the
diagnosis of failed devices. Failures are localized to the smallest possible com-
ponent. (In some cases the tests may only determine that a device or controller
board has failed.) Information from these tests enables field service personnel
to pinpoint the necessary Field Replaceable Unit (FRU) and replace it.

In addition to performing substantive testing of the peripherals, periph_diag

checks that ail peripheral-to-system connections are operational by means of
its system configuration test.

Typical Symptoms

" If a test fails, the error message is often obvious. If the error message is obvious

(like ‘tape door open’ or ‘is tape loaded?’), fix the problem and re-run the test.

-
r

If the message is not obvious, follow the instructions in the section describing
the test. If these approaches fail, call BBN ACI for assistance.
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8.3

8.3.1

8.4

Figure 8-1
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The typical symptoms are listed under each peripheral subsection.

'How to Use the periph_diag Diagnostics

After selecting a terminal type, the system will displays the main menu. Run
the tests on each peripheral. If you have problems, but the device passes all
of these test, try Stress test and call BBN ACI. To exit from the dxagnostlcs

- select the Quit menu item. This brmgs up the nX OS prompt

Run Times

The run times are listed under each peripheral subsection.

T020'00 Peripherals

The TC2000 peripherals consist of controller cards and the actual devices at-

" tached to these cards. Both controller.cards and penpherals are tested. Refer

to Figure 8-1 for the list of peripherals tested by periph_diag. Refer to Figure
7-1 for a-block d:agram of these devices and controller cards.

TC2000 Peripheral Subsystems

1/4” SCSI Tape | Interphase 4810 VMEbus SCSI controller

Subsystem . - Tandberg 3640 1/4” Tape Drive
1/2” Tape Drive Interphase 4810 VMEbus SCSI controller
Subsystem - - Cipher M990 1/2” Tape Drive

. Terminal Controller ~ Systech 6840 Host Adapter
Subsystem .. Systech 7088 Cluster Controller

- Various CRT’s, Printers, etc.

Ethernet Interface - Excelan 302 Ethernet Controller (VMEbus)

Subsystem

SMD Fixed Disk  Xylogics 451 Disk Controller
“Subsystem ~ NT 8414 Disk
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85  Starting the Tests

The following conditions are required for running periph_diag:
e The nX operating system must be running.

e TCS must be running (refer to Chapter 2 for more information).

If the nX OS has been booted successfully on your TC2000, you may run the
nX based diagnostics. If you are unable to boot the nX OS, you must run the
standalone diagnostics first to determine if a peripheral is preventing success-
ful boot up of the operating system. Chapter 7 describes the procedure for
running standalone dlagnostlcs

Start the nX based diagnostics by completing the following steps at the system

: prompt:
R - ' —
-nX (challenger.bbn.com) (console) ' :
login: root Log in to the system as superuser (“root”).
Password: password Enter password for “root”.

Last login: Thu May 4 18:29:15 on console

************;**************************X*********************************X*****

For systems With post-sales hardware/software support, the
BBN Butterfly Hotline number is:

1-800-4AC-BFLY (in US)

1-617-873-8660 (outside US)
************;**********;ﬁ*******************************************************
# cd /stand d Change to the appropriate directory.
# ./periph_diag o . Execute the diagnostics.

N ; J

When the periph_diag Diagnostics have started, a terminal type menu is dis- -
played.

Select the appropriate terminal type o“r-item 6 if you intend print the output.
After making your selection, the main menu will be displayed.
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8.6

~periph_diag Main Menu

At this level, you can go to the peripheral submenu, start the automatic tests,
change your terminal type, or change the verbose mode:

'd N
Menu: nX BASED-PERIPHERAL-DIAGNCOSTICS

1. Peripheral-Diagnostics : TC2000, nX based .

2. Automatic-Mode _ L _ _

3. Terminal-Type . Hardcopy, Menu-0On

4. Verbose-Mode-On-Qff on

5. Help

6. Quit

' | Ver X.xXx
nX BASED-PERIPHERAL-DIAGNOSTICS -> 1
g J

Entering a 1 at the menu above displays the peripheral diagnostics submenu:

4 N
Menu: nX BASED-PERIPHERAL-DIAGNOSTICS (TC2000)

1. 1/4"SCSI-Tape- Cartrldge

2. Hard-Disk-Drive SMD only, not SCSI

3. Ethernet-Controller o

4. CRT-Terminal-Driver

5. 1/2"-Tape-Drive

6. System-configuration

7. Quit
(TC2000) -> .
- J
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You can test the peripherals' in any order. In the foiloWi_ng sections, the tests
- are described in the order they appear in the menus.

The System configuration menuitem displays the current state of the peripher-
als and some penpheral spemﬁc information.
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) 87 1/4” Tape Drive Tests

The 1/4” tape drive diagnostic has eight tests, as shown in the menu:

Menu: nX BASED-PERIPHERAL-DIAGNOSTICS (TC2000) 1i/4"-Tape-Drive
. Raw-Device-R/W-Test '

. Block-Device-R/W-Test

. Short-Tar-Test

. Long-Tar-Test

Convert-&-Copy-Test

Retension-Test

. Write-Protect-Test

. Erase-Rewind-Test

. Quit |

W oo ~1 Wk 0N

;Interphase 4210 SCSI Controller
‘SCSI Tape Drive

Jaguar
TANDBERG

1/4"-Tape-Drive —>

\ - - _ J

: To run the tests, type the appropriate number followed by a <Retum>. The
0 ~ following subsections display the results of a successful run.

Error Message Interpretation

Possible non-obvious error messages are described in the following para-
graphs. Ifyougeta non-obvious message that is not described, call BBN ACL

If Kernel Driver error message:

1.  Verify that the tape cable is not plugged in backwards; if it is, reorient
cable and re-run the test. o

2.  Replace cable and re-run test.

3. Open tape door, close, verify that tape winds to the beginning, re-tunthe
test. .

4. HaltthenX OS and run the standalone tests on the tape drive; if they fail,
/ replace drive and/or Controller board; if they pass, reboot thenX OSand -
’ re-run tests; if the nX OS test still fails, call BBN ACL

-
LT
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If Open/Write/Read error:

1.

Verify that the tape cable is 1ot plugged in backwards; if it is, reorient
cable and re-rumn test.

Make sure that the device (e.g., ‘rsmtl’ ) exists in the /dev directory and is
of the proper type (char, block, etc.); if it doesn’t exist, use MAKEDEV
to create it and reboot the machine.

- Iftest still fails, try opening another device by running the ‘system config-

uration’ test; if this fails on all devices, there is a either an nX problem

(call BBN ACI) or an HVE repeater problem: replace both repeaters and

re-run tests (after halting nX).

If system configuration passes on all dewces but the SCSI drwe, replace
the cable first, then the tape drive.

If Data miscompare error:

1.

Try a new tape; tape must be of type 3M/600A , 3M/600 XTD or DEI Se-
ries IT Gold (not ‘Gold Plus’) or equivalent.

If 1) doesn’t fix the problem, clean tape heads and re-run fest.
If 1) and 2) don't fix the problem, replace tape cable and re-run test.

If all else fails, replace tape drive.

If Kernel panic:

1L
2.
3

Do crashdump analysis (see Section 3), if possible.
Run standalone diagnostics; replace controIIer/tape drive if either fail.

Reboot the nX OS; verify that the correct version of the nX OS is in-
stalled.

Reboot the nX OS and re-run test; if panic re-occurs, first try a different

king node, then a different tape drive. If it repeats, Call BBN ACL

If timeout/hang error:

L

I3

"2,

Quit out of the diagnostics (< Control>C). Type ‘reset’ at the console to
restore the console to its original state.

Type ps to find the PID of the running process; use ‘kill’ to kill it. If it
remains alive, halt the nX OS; else re-run the test.

If test still hangs or times out: run standalone diagnostics; if they pass,
reboot the nX OS and retry the nX OS tests.

If test still hangs/times out, try a chfferent king node, and if it still fails.
call BBN ACIL.

O
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Failures

Possible non-obvious error messages are described in the following para-
graphs. If you get a non-obvious message that is not described, call BBN ACL
Many of the error messages are the same as for Block-Device~-Read/Write and
Long-tar tests (Subsections 8.7.2 and NO TAG) with the following differ-
ences:

1. If you forgot to enable the SAFE write-protect mechanism, do so and

re-run the test. _
2. If the test still fails, try a new tape.

3. If the test still fails, replace the tape drive cable, then the tape drive, if
necessary.

Failures

Possible non-obvious error messages are described in the following para-
graphs. If you get a non-obvious message that is not described, call BBN ACL
Many of the error messages are the same as. for Block-Device-Read/Write
tests (Section 8.7.2), with the following differences:

1. First, quit out of the dlagnostlcs on any failures and type the following at
the shell level prompt: tar evf /devixax < filename >, where xoxx is the
name of the drive and < filename > is a file of your choice. Note the pass/
fail status of this shell command. If this shell level command passes. but
the diagnostics still fail, try a new tape; if this doesn’t fix the problem, run

- the diagnostics on the disk; if they pass, most llkely there is a software bug
in the diagnostics; report it. :

2. Ifthe shell-level command fails, run the disk diagnostics if they pass, try
a new tape drive; if the test still fails, there is either an nX problem or a
diagnostic software problem; report it.

3. Qtherwise, make sure the /usr/tmp directory exists; if not create it and
re-run the test.

C&C test Failures

1. First, quit out of the diagnosﬁcs on any failures and type the followin gat

the shell level prompt: dd if=/dev/rxy0b of =/dev/xox where xxxx is the
name of the drive. Note the pass/fail status of this shell command. If this
shell level command passes, but the diagnostics still fail, try a new tape: it
this doesn’t fix the problem, run the diagnostics on the disk; if they pass.
most likely there is a software bug in fhe diagnostics; report it.

2. Ifthe sheli-level command fails, run the disk di'agn()stics; if they pass, try
a new tape drive. If the test still fails, there is either an nX problem or a
diagnostic software problem; report it.
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8.7.2

8.7.3

8.7.4
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Failures

If all other 1/4” tests pass but this one fails, most likely the tape cartridge is

at fauIt Try a different tape.

Tape Drive Raw Device Read/Write Test

This test writes data to the tape drive and requires the use of a scratch tape.
It takes about five minutes to finish, starting at buffer #1 and ending with buff-

 er #1000.

A successful Tun displays a test passed mesSage

If the test fails, try to run the rest of the tape tests, recordmg the results. Then
call BBN ACL

Tape Drive Block Device Read/Write Test

This test writes blocks of data to the tape drive and requires the use of a scratch
tape. Press <Return> after smtl to start the test. Buffer #1-#1000

Enter 1/4" Bl_ock Tape Device <Strings> -> smtl d

A successful run displays a test passed message.

Tape Drive Short tar Test

~ This test bnefly (about ten minutes long) exercises th‘ tar command. The de-

fault device is smt1; press < Retun> after the prompt to start the test. It re-
quires the use of a scratch tape. :

A successful Tun displays a test passed message.

Tape Drive Long tar Test

This test, which takes about thxrty minutes transferrmg 100 megabytes, exer-
cises the tar command. The defauit device is smt1; press <Retumn> after the
prompt to start the test. It requires the use of a scraich tape.

' A successful run displays a test passed message.

-
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@ 3.7;5

NOTE

8.7.6

8.7.7

8.7.8

Tape Drive Convert and Copy Test

This test dumps data to the tape drive and requires the use of a scratch tape.
It takes 15 to 20 minutes, and the tape must rewind after the test is completed.
The default device is rsmtl; press <Retumn> after the prompt to start the test.
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Enter 1/4" Raw Tape Device <String> —> ﬁsnni)d
> Convert-&-Copy-Test rsmtl '

A successful run displays a test passed message.

Tape Drive Retension Test

This test exercises the retension command and the tape drive’s response. It
requires the use of a scratch tape. The default device is smtl; press <Retum> .
after the prompt to start the test.

-> Retention-Test
Enter 1/4" Raw Tape Device <String> -> (smtl)d

A successful run displays a test passed message.

Tape Drive Write-Protect Test

This test requires the use of a scratch tape. You must put the Write protect
ring on the tape reel before starting. The default device is smiti; press <Re-
turn> after the prompt to start the test.

-> Write-Protect-Test
Fnter 1/4" Block Tape Device <String> -> (smtl)d

A successful run displays a test passed message.

Tape Drive Erase/Rewind test

This test erases all data on the tape and requires the use of a scratch tape.

The default device is smt9; press <Return> after the prompt to start the test.
The test takes about five minutes.

-
A

Enter 1/4" Tape Device (no rewind) <String> -> (smt9) &

A successful run displays a test passed message.
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8.8 Hard Disk Drive Diagnostics
| The disk drive.diagnostic tests perform the following operations:

1. Seeks to ten random sectors on every head on every tenth cylinder and
does a quick read on raw disk device.

2. Seeks to ten random sectors on EVERY cylinder and EVERY head and
does a quick read on raw device.

Reads defect list off disk and controller address.

Reads every tenth sector on evéry tenth cylinder on block device.
Reads EVERY sector on block device.

Rééds and displays dfsk label. |

Reads and displays data from user-specified sccﬁor'.

Reads and displays track header info from user specified track.

=T R e ¢ R N v

Copies a large directory to scratch area of disk; compares original files
with copies.

C AUTI ON R U ilii 0 1 1 1 1 1 T O I - O I (R

The Write-—protéct switch on the disk should never be enabled while the nX OS
is running multi~user, since that will crash the system when it writes to the disk.

ST I T T I O I I 3 T e

The disk drive diagnostic main menu displays the following:

Menu: nX BASED-PERIPHERAL-DIACNOSTICS (TC2000) Hard-Disk-Drive
1. Fast-Seek-Test ' ' '

2. Extensive-Seek-Test

3. Raw-Device-Test

4, Short-Block-Device-Test

5. Long-Block-Device-Test

6. Label-Read-Test

7. Read-Sector-Test

8. Track-Hdr-Test

9. File-Copy-Test

10. Quit ;

Allowable Drives: (#Heads #Cylinders #Sectors)

NT 8408 (500) 8 1496 65 -
NT 8414 (850) 14 1511 65 i
Hard-Disk-Drive ->

q | J
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o Failures

Possible non-obvious error messages are described in the following para-
graphs. If you get a non-obvious message that is not described, call BBN ACI.

1.  Hait the nX OS, run standalone diagnostics, and replace either the disk
or the controller if either is suspect; reboot the nX OS and re-run nX disk
diagnostics. :

2. Otherwise, halt the nX OS, try a new disk cable, then reboot the nX OS.

3. Else, if non-fatal error occurs on a small subset of the sectors, check
those sectors against the bad sector table (defect list) using diskutil, and
ignore those sectors that match; if a sector fails in the seek test that
doesn’t show up in the defect list, you have a bad drive; replace it.

Possible non—obvious error messages are described in Subsection 8.8.2 (seek
tests) and in the following paragraphs. If you get a non-obvious message that
is not described, call BBN ACL

1.  Replace disk if the same sectors keep failing, if those sectors are not
found in the defect list.

2. Or, use diskutil to add the sectors to the defect list, and re-install and
reboot the nX OS.

Kernel Driver error message:
1.  Tiy a different king node.
Halt the nX OS, re-seat controller board and try different cables.

2
3. Reformat disk or try a new disk.
4.  Replace controller board.

5

Call BBN ACL

Open/Write/Read error:
~ If the disk boots without problems, but you get open/read/write/close errors
during disk tests, there probably is a diagnostic software bug; report it.
“Timeout or hang error:

If the nX OS boots ok, but you get timeout erzors during disk tests, there prob-
ably is a diagnostic software bug; report problem.
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Kern'_el panic:
Replace king board and re-try test.
Re-format disk and reinstall the nX OS.
Try a new disk.

1

2

3

4, Ty new cables.
5. Replace Controller board.
6

Call BBN ACL

8.8.1 Disk Drive Seek Test (Short Version)
This test takes about 15 minutes to finish, going from cylinder 0 to 1510.

To run the disk drive fast seek test, typé 1 at the main menu pfompt and type
in the drive number at the prompt:

->» Fast-Seek-Test
Enter Disk Drive Unit Number -> (0) d Press <Retun> if 0.

Enter Disk Drive Type -> (NT-8414) d Press <Return> if NTg&414.

A successful run displays a test passed message.

8.8.2 Disk Drive Seek Test (Long Version)

The long version of the disk drive seek test takes about one and one half hours.
0 - 1510.

Disk Drive Unit Number <string> 0

Disk Drive Type NT-8414
-> Extensive-Seek-Test
Enter Disk Drive Unit Number _ :

- (0) o . : Press <Retum> if 0.
-> Extensive-Seek-Test 0
Enter Disk Drive Type ' :
—> (NT-8414) d Press <Retum> if NT8414.
-> Extensive-Seek-Test 0 NT-8414

A successful run displays a test passed message.
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(”) 8.8;3

Disk Drive Raw Device Test

This test will read and display the disk controller’s address and the disk-resid-
ent defect list. At the prompt type the disk drive number or <Retum> if 0.

Disk Drive Unit Number <number> (0) d
A successful run displays a table of information and a test passed message.

Possible non-obvious error messages are described below. If you get a non~
obvious message that is not described, call BBN ACL

1. Run the ‘system configuration’ test: if disk doesn’t respond, replace con-
troller (after halting nX). '

2. Halt the nX OS and run standalone tests; if they fail, replace controller.

3. Call BBN ACL

8.8.4 Block Device Test (Short Version)
The short version of the Block Device test takes about 15 minutes. Certain
sectors may fail; you should declare those sectors bad using the diskutil pro-
gram. A successful pass displays the following:

' N

Disk Drive Uﬁit Number <number> (0) d Press <Return> if .

Disk Drive Type NT-8414

Reading every tenth sector on cylinder O

miore messages.

Reading everéy tenth sector on eylinder 1510

SHORT. BLOCK DEVICE TEST PASSED.

Short-Block-Device-Test: Test Passed

- J

8.8.5 Block Device Test (Long Version)

This test reads every sector on the disk; it takes about five hours. Certain sec-
tors may fail; these sectors should be mapped into the bad sector table by the

" diskutil program. Press <Return> if you want to test disk #0:

Disk Drive Unit Number <number> (0) d
Disk Drive Type NT-8414 "

A successful run displays a test passed message.
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8.8.6

8.8.7
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L.abel Read Test

This test will read and display the disk-resident label.. At the prompt type the
disk-drive number or <Return> if 0.

Disk Drive Unit Number <number> (O)A

A successful run displays a table of information and a test passed message.

-Possible non—obvious error messages are described in Subsection 8.8.2 (seek

tests) and below. If you get a non-obvious message that is not described, call
BBN ACL

1.  Check to see if éylihder 0, track 0, sector 01s in defect list; if so, don't run
this test.

2. Re-format disk énd re-install thf; n_X OS.

3. There probably is a diagnostic bug: report failure symptoms.

Read SectofTest

Thls test will read and dlsplay the contents of a spemflc sector. Use the prompt
responses below as an example. :

Enter Disk Drive Unit Number -> <number> (0) o

Enter Disk Drive Type -> <string> (NT-8414) 4
Enter Cylinder Number -> <number> (Q) ld
Enter Head Number -» <number> (0) 14

Enter Sector Number -> <number> (0) 5é
-> Read-Sector-Test O NT-8414 1 1 5§

A successful run displays a table of information and a test passed message.

Possible non-obvious error messages are described in Subsection 8.8.2 (seek
tests) and below. If you get a non-obvious message that is not described, call
BBN ACL

1. Sectormaybea shpped’ sector: check against dlsklltll defect list and ig-

- nore error if sector 1s in list.

| ’2 " Run Short-Block-Device and Qu1ck—Seek tests: if they pass, reformat

your disk.
3. Replace cable. | - |
4. Call BBN ACL
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@ 8.8.8 Track Header Test

e

A successful pass displays the following:

' j ' B ' N
-> Track-Hdr-Test 0 NT-8414 2 3 '

Disk Drive Riead Track Header Test

Disk Drive. U:nit Number <number> (0)d - - Press <Retun> if 0.
Pisk Drive Type - NT-8414 . :
Cylinder: 2 .
Head ;3

Track Headeri Data:

0200033f 02400300 dddddddd 02000300
02000301 102000302 02000303 02000304

‘ more messages.

02000339 ﬁ0200033a 0200033b 0200033c
0200033d 02000338

READ TRACK HEADER TEST PASSED.
Track-Hdr-Test: Test Passed

. /
If all other tests pass but this one fails, there probably is a diagnostic software
bug: report symptoms of failure.

- 8.8.9 File Copy Test

A successful run displays a test passed message.

Possible non-obvious error messages are described in Subsection 8.8.2 (seck
tests) and in the following paragraphs. If you get a non-obvious message that
is not described, call BBN ACL.

L. Make sure /usr/tmp directory exists; if not create it and re-run test.
/2. Run standalone diagnostics (after halting nX).
3. Re-format or replace disk; re-run test.

4. Replace cables and/or controller. m
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8.9 Ethernet Controller Test

The Ethernet controller test performs the following;

1. Ping test: pings (echoes back and forth) blocks of data to user specified
host computer on network. '

2. Statistics: prints collection of communication statistics on ethernet de-
vice. Not implemented yet.

3. Data transfer test: transfers data to specified system on network.

The Ethernet controiler menu displays the following:

'd N
Menu: nX BASED-PERIPHERAL-DIAGNOSTICS (TIL2000) Ethernet-Controller

1. Ping-Test

2. Statistics-Test -

3. Data-Transfer-Test

4. Quit

" Excelan 302 Card

Ethernet-Controller ->

. - _ _ S J

Possible non-obvious error messages are described in the following para-
graphs. If you get a non-obvious message that is not described, call BBN ACL

1. - Check cable; replace if suspicious.
2. Ty a different ping host. '
3. Reboot the nX OS and retry.-
4

Quit out of the diagnostics and attempt to ftp to known slave host: then
re-run test.

Lh

If tests on other devices fail, replace HVE repeaters.

6. Rep..lace Ethernet board.
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8.9.1 ' Ethernet Controller Ping Test

This test takes about three minutes to complete. Enter the name of a system

on your network at the prompt.

A successful pass displays a table of information with no errors listed.

8.9.2 Ethernet Controller Statistics Display Test

A successful pass displays a table of information with no errors listed.
8.9.3 Ethernet Data Transfer Test

This test transfers a file from a host computer to the TC2000 using ftp.

A successful pass displays the following:

The kernel Excelan statistics are only updated every 25 minutes. You must wait
at least this long after booting the kernel before the first statistics are available.

Select the Ethernet data transfer test from the Ethernet-Controller menu.

' _
Ethernet Data Transfer.
Remote Host . <String> = -  bfly-vax.bbn.com
Remote login <String> guest
Path name <String> Jvmunix
-> Data- Transfer Test : _
Enter Remote Host <String> -> (bfly-vax.bbn..com) wheat.bbn.com
-> Data-Transfer-Test wheat.bbn.com _ ‘ '
Enter Remote login <String> ->  (guest) rprestond
- Data-Transfer-—Test wheat.bbn.com rpreston
Enter Path name <String> -> (/vmunix) /nfs/wheat/ul/rpreston/temp/zndx. addr d

-> Data—Trar@sfeerest wheat .bbn.com rpreston /nfs/wheat/ul/rpreston/zndx.addr

Ethernet-Cor;ltroller Data-Transfer-Test..
Enter remote host password: d < = Note: echo disabled here!

Connected to wheat.bbn.com
220 wheat.bbn.com FIP server (Vers:.on 4,12 Thu May 11 16:52:09 EDT 1989) ready

Password required for login rpreston
Mare messaées.

Comparlng /usr/tmp/dummylo with /usr/tmp/dummyl _
Ethernet Data Transfer Test Passed -

\
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8.10
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CRT Terminal Driver Diagnostics

The CRT Terminal Driver diagnostics perform the following:
1. - Tests the host adapter card'using--the on-board diagnostic
_ Tests the cluster controller connection.

Displays the adapter log or the remote controller log.

2
3

4. Exercises a.'single or multiple terminal lines.
5

‘Dumps all dispiayable characters to a terminal for a specified time.

- N
Menu: nX—BASED-PERIPHERAL—DIAGNOSTICS {(TC2000) CRT-Terminal-Controller
1. Host-Adapter-Loopback-Test
2. Cluster-Controller-Loopback-Test
3. Adapter-Log-Test
4, Remote-Cntrlr-Log-Test
5. Tty-Line-Loopback-Test
6. Multiple-Tty-Loopback-Test
7. Character-Screen-Dump
&. Quit
\ J
8.10.1 Host Adapter Loopback Test
The sixteen self-tests are comprehensive and are intended to catch and diag-
nose almost all errors short of catastrophic ones such as a no clock or no power
to the Host Adapter board. In addition to executing the previous self-test this
test performs a “handshake” with the host computer to check the Multibus
data bus interface. The test also performs a DATA LOOPBACK TEST and an
INTERRUPT LOOPBACK TEST. :
Check the jumpers with the instructions for correct position. For only this test
to successfully complete, the E22 jumper pins 3 and 4 must be out.
If the test passes it displays a table with no errors.
8.10.2 Cluster Controller Loopback Test
/

* This tests the connection from the host adapter to the cluster controller. It

prompts for the controller number:

¥

-> Cluster-Controller-Loopback-Test 1

If the test passes it displays.a table with no errors.
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A 8103

8.10.4

8.10.5

8.10.6

8.10.7

Host Adapter Log DiSplay Tést

This test displays a table of information from the host adapter card. It
prompts for the controller number:

-> Cluster-Controller-Loopback-Test 1¢

Remote Controller Log Test

This test displays a table of information from the cluster-controller. It prompts
for the controller number:

-> Cluster-Controller-Loopback-Test 1d

TTY Line Loopback Test

This tests a single TTY line and requires a loopback connector on the line un-
der test. It prompts for the TTY line (default tty(0):

Enter Tty Line. <String> -> /dev/tty00

If the test passes it displays a test passed message.

Multiple TTY Loopback Test

This tests multiple TTY lines and requires a loopback connector on each of
the lines under test. It prompts for the first and last TTY line:

Enter first tty Line. <String> -> /dev/tty00d

Enter second tty Line. <String> -> /dev/tty07d -

If the test passes it displays a test passed message.

Character Screen Dump

This test dumps all displayable characters to a terminal for a specified time.
It prompts for the tty line and duration:

ther first tty Line. <String> -> /dév/ttyOOd

“ Enter Burn-in time (seconds) <Number> -> 20 ¢

If the test passes it displays the pattern on the selected terminal.
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8.11

1/2” Tape- Drive Diagnostics

The 1/2” tape drive diagnostics perform the following:

‘1. Tests the drive as a raw device: writes out 1000 buffers, reads them back,
compares data. '

Tests the drive as a block device (buffered 1/O).
Does a short or a long tar test.

‘Does a ‘convert and copy’ test.

A

Writes 20 filemarks to tape, backspaces over each one of them one at a
time. : y

6.  Tests the write protect detect mechanism on the tape drive.

7. Rewinds tape.

Most of the 1/2” tape drive tests are the same as the tests for the 1/4” SCSI
tape (in Section 8.7). If you encounter an error, check the descriptions in the
SCSI tape section. Only differences are described in this Section. The 1/4”
tape is rsmtl while the 1/2” tape is rmt0, or rmt8, for low or high density re-

N

spectively. -
(f
Menu: nX BASED-PERIPHERAL-DIAGNOSTICS (TC2000) l1l/2"-Tape-Drive
1. Raw-Device-RW-Test
2. Block-Device-RW-Test - Not implemented
3. Short-Tar-Test : :
4., Long-Tar-Test
5. Convert-&-Copy-Test
6. EOF-Search-Test
7. Write-Protect-Test
8. Rewind-Test
9. Quit
Jaguar = Interphase 4210 SCSI Controller
CIPHER = SCSI Tape Drive
- : J

NOTE
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8.11.1

8.11.2

NOTE

8.11.3

Failures

If a test is unsuccessful:
1. Try a different tape.

2. Halt the nX OS; run the standalone diagnostics —specifically, the 1/2”
Magnetic Tape diagnostic that leads one through the front-panel driven
self-tests on the tape drive itself.

3. Tiy a different tape drive.
4. Ty a different controller.

Raw Device Read/Write Test

" This test writes data to the tape drive and requires the use of a scratch tape.

It will take 15-20 minutes to finish, starting at buffer #1 and ending at buffer
#1000. Press <Retun> at the prompt:

Enter 1/2" Raw Tape Device <String> -> (rmt0) d

A successful run displays a test passed meésage.

Block Devi¢e Read/Write Test

This test writes data to the tape drive and requires the use of a scratch tape.
It takes about five minutes to complete.

A successful run displays a test passed message.

Short or Long tar Test

This test writes data to the tape drive and requires the use of-a scratch tape.
The short tar takes about five minutes and the long tar takes about 30 minutes

to complete. Press <Retum> at the prompt:

" Enter 1/2" Raw Tape Device  <String> -> (rmt0) d

A successful run displays a test passed messige.
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8.11.4

8.11.5

NOTE

8.11.6

8.11.7

130
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Convert and Copy Test

This test writes data to the tape drive and requires the use of a scratch tape.
This test requires a 2400’ tape if it is run at 1600 bpi (rmt0). A 1200’ tape is
fine if using 6250 bpi (rmt§).

- If you run out of tape (e.g. using rmt0 and a 1200’ tape), you will get a controller

error 3 (end-of-tape), but the test will still pass since nothing was wrong.

Enter 1/2" Raw Tape Device <String> -> (rmt0) ¢

A successful run displays a test passed meésage.

Tape Drive End-of-File (EOF) Search Test
This test writes cjata to the tape drive and requires the use of a scratch tape.
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Enter 1/2" Raw Tape Device <String> -> (rmt0)

A successful run displays a test passed message.

Tape Drive Write-Protect Test

This test has the potential to destroy the magnetic tape data and requires the
use of a scraich tape. _

Enter 1/2" Block Tape Device <String> -> (mt0) d

If you run this test with a write ring, the test fails as it should with the following
message: ' '

WRITE PROTECT MECHANISM FAILED

A-successful run displays a test passed message.

Tape Drive Rewind test

Typing an 8 executes the Rewind test. This test requires a scratch tape to be
loaded in the tape drive. - T

Enter 1/2" Tape (no rewind) <String> -> (rmt8) d

A successful run displays a test passed message.
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9

Stress Test

Overview

Execution of the TC2000 I/O Stress Test can be entirely automatic or defined
by the user (to test particular parameters or possible failure modes). While
this is not intended to diagnose problems it might indicate problems in partic-
ular subsystems.

Stress Test is designed to place a heavy burden on the I/0 subsystems. It exer-
cises I/O in ways that a typical customer in the field may not encounter.

If stressing a marginal peripheral subsystem causes a system crash, loss of disk
data could occur. Avoid running the stress test while users are on the system,
since their work will be jeopardized.

Ethernet stress testing during normal working hours is likely to place a load
on the network that may affect other users and may therefore alarm people
responsible for network maintenance. We advise that Ethernet stress testing
proceed only after consulting with network maintenance personnel. Even on
a perfectly fine system, the stress test will make system response unacceptably
slow for users.

Just prior to starting, the Stress Test attempts to add all available free nodes
to the Public cluster, in order to fork processes on remote nodes later on. In
most instances, not every node is available. This results in a non-fatal error
message, and Stress Test continues with the available nodes.

How to use Stress Test

Use Stress Test in automatic mode. Once started, errors may checked from
the command prompt using the kill ? command. To exit Stress test type exit.
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9.2.1

9.3
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Run Times

The typical run time is dependent on how many subsystems tested, but it
should be run for at least one half hour.

Automatic Mode

When the Stress Test is first invoked (Figure 9-1), it prompts to select automat-

ic or command mode. Invoking automatic mode starts a standard suite of

“stress test functions involving all five I/O subsystems (disk, Ethernet, 1/4” tape,

1/2” tape, and termmal) Several other I/O activities are also started which will -

loop until expiicitly killed. To exercise the tape drives, load the drives with
scratch tapes and put the half-inch tape drive online before starting.

Stress Test Automatic Startup

\

Figure 9-1

(‘

# cd /stress d After logging in as ‘root’, change directories
# .Jstress ¢ to /stress and start Stress Test.

ADDING ALL NODES TO PUBLIC CLUSTER PLEASE WAIT

Enter choice (by number) :
1. Start standard stress test without user intervention
2. Start stress test ‘command enter” mode

1d .
Test disk?

Test 1/4" tape?
Test tty?

Test 1/2" tape?
Test ethernet?
wWait..

[y/n] yd
Iy/n] yd

Type 1 for automatic mode.

(y/n] yd

(y/n] ¥

fy/n] nd It is not recommended to use the Ethemet
exercises.

Executlon of standard Stress Test has begun..

\

ENTER “kill ?° FQOR A LIST OF ALL STRESS TEST PROCESSES RUNNING IN AUTO-MODE. ..

After the tests are started, the command prompt is displayed:

£

" You may also use any of the commands listed below:

quit or exit Leave Stress Test

help [command)] Displays a help list ¢t'spécific help

kill {7] Displays a list of all known child processes

sst Runs a standard stress test on ali five [/O systems
ver - Displays the version number
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O oa ~ Command Mode

The various Stress Test commands are described below with optional argu-
ments in brackets:

‘cc’ command
ce [} [-1]

The cc command starts a child process that invokes the C compiler to compile
and link a moderately-sized C program. C compilation involves a moderate
amount of disk I/O, depending upon the size of the program being compiled.

-f run in a loop forever (can be stopped with the kill command)
-r run remotely on a node other than the Master Node

‘combine’ command

combine [-rf] disk io scsi_io
combine [-rf] disk_io scsi_io ethr_io
combine [-rf} disk io scsi_io ethr_io tape_io

O . The combine command starts one or more child process that exercises two,
three, or four I/O subsystems in isolation of the other I/O subsystems. The
: ~ allowable subsystems are: “disk_io”, “scsi_io”, “tape_io”, “ethr_io”, and
" “term_io” (tty I/O). Thus, for example, combine disk_io ethr_io scsi_io will
' start /O activity on the disk, the ethernet, and the scsi tape drive all at the same
time. The particular I/O subsystems can be specified in any order.

-f * runin a loop forever (can be stopped with the 'kill’ command)
-r run remotely on a node other than the Master Node

‘do’ command

do filename

The do command executes a series of stress test commands that are located
in a file, as if the commands were typed in at the keyboard. This allows custom
Stress Test command scripts to be stored and duplicated.

. ‘exec’ command

exec [-w] nX-command -

.Y

: _ i The exec command executes any valid nX Operating System shell-level com-
0 ' : mand. This feature allows you to write your own I/O intensive commands and
execute them from stress test, so that a your custom commands and standard

“stress test commands can be executed simultaneously.
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~w Makes stress test wait for the command to completed. Without . Q
the ~w flag, the command will be queued, but the command
parser will return 1mmed1ately allomng several commands to
be active at once.

‘fork’ command

fork [-rf] disk_io
fork [-rf] scsi_io
fork [-rf] ethr io
fork [~-rf] tape io
fork [-axf] term_io

'The fork command creates a child process that exercises a specific I/O subsys-
tem by itself. The allowable 1/O subsystems are: disk_io, sesi_io, tape_io,
ethr_jo, and term_jo (tty I/O). For example, the command fork disk_io starts
intensive disk I/O activity. Depending upon the I/O device, many forks can
be issued, one after the other: fork —f disk_io commands can be issued ad infin-
itum, until either the number of open files allowed by one process is exceeded
or the allowable number of child processes that can be forked by one processes
has been exceeded. This will not work with other devices, such as the SCSI
- tape drive, which will return a "device busy’ error upon the issuance of a second
fork scsi command. In this case, the second fork must await the completion

of the first. _ , Q

£ - runin a loop forever (can be stopped with the kill command)

- run remotely on a node other than the Master Node

-a (term_io only) run tty I/O on 8 terminals instead of just /dev/
‘ tty00 (/ dev/tty00 through /dev/tty(7)

-X ~ (term_io only) run tty /O assummg getty is ‘off’ on each tty;

‘without the —x flag, getty is assumed ‘on’;

‘help’ command

help [command]

'The help command displays help on a particular command (syntax, usage) or
displays a list of all available commands. If no command name is given as an
argument to the help command, a list of all available commands is given. If
a valid stress test command is given as an argument, a more extensive help
message on that particular command is displayed. Typing a ? is also accepted.

“kill’ command

- kill (7] (pid] [all)

The kxll command will stop a child process that was invoked by a prewous O _
stress test command which used the —f loop forever- ﬂag '
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O -2 displays a list of all known child processes for ‘kill'ing. A pro-
: f ' cess id number (pid) will kill that particular process.
all kills all known child processes that have been issued with the

—f loop forever flag set.

‘nroff command

nroff [-f] [-T]

The nroff command starts a child process that executes an nroff text formatter
session on a moderately-sized nroff text document.

-f run in a loop forever (can be stopped with the kill command)
-r run remotely on a node other than the Master Node

‘quit’ command
quit '

The quit or exit commands exits the stress test and returns the user to the shell
command level.

O ‘sst’ command
sst

The sst command runs a standard stress test designed to activate all five
TC2000 I/O subsystems simultaneously, as well as a large amount of switch
traffic. The same effect can be achieved by entering do sst_script or by bypass-
ing 'command enter’ mode and entering "automatic mode’ at the time of Stress
Test invocation.

‘sys_call’ command
sys_call (system—call]

The sys_call command invokes nX system calls found in the nX Programmers
Reference Volume II. Some of the calls are invoked more than once with differ-
ent parameters, Since the stress test is first and foremost an I/O stress test,
only those system calls that are expected to engage in a lot of I/O activity are
,invoked. ‘

" With no arguments, all major system calls are invoked sequentially. With a
- valid system call argument, only that system call is invoked.

o_ ‘ ‘mm’ command
. V E V nmm [—f]
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'I’he mm cornrnand is designed to create lots of sw1tch trafflc by exercising Umi-

. form System Matrix Multiplies.

-f  runinaloop forever {can be stopped with the kill command)

‘ver’ command

" ver

‘The ver command display'S the stress test version number.

Notes on use of Commands

Usage

Commands can be abbreviated, as long as it remains unique enought to identi-

. fy the command. Arguments to commands generally cannot be abbreviated.

Although terminal I/0 stress testing will work without actual CRT’s connected
to ports tty00 through tty(7, you will be able to actually see the I/O only if the
CRT’s are connected (obviously). The cluster controller(s) must be hooked up
or errors will result.

The stress test is used most effectively when many activities are ongoing at the

- same time. Issuing a single fork disk_io is not-very interesting. On the other

hand, issuing five or six fork —f disk_ies, several compiles (loop forever), sever-
al nroffs (loop forever), several forks on other /O subsystems, a couple of com-

‘bines, and several matrix multiplies, will generally stress the system to its limit
- or beyond. ‘Automatic mode’ (standard Stress Test) represents a middle

ground.

'The help command, followed by a valid stress test command as an argumernt,

displays (on-line) all a user needs to know to correctly invoke a stress test com-
mand. :

Kill is to be used only on commands that have been (previously) invoked with
the ~f (loop forever) flag. It cannot be used on commands that have been is-
sued without the -f flag, since these commands will die of their own accord
when they have completed. When issuing a kill command, the process to be

-killed may loop one more time after issuance of the kill command before it
~ dies:

The filename containing commands for the db command must contain valid
stress test commands, not nX shell script commands.

O



o - o 10

SCSI Disk Tool

10.1 Overview

DISKTOOL is a utility for formatting, labelling, partitioning, and trouble-
shooting SCSI disks. It has been designed for use with all SCSI disks. There
are two versions of DISKTOOL.: a standalone version located on the TCS that
runs under TEX and another version that runs under the nX OS. This chapter
describes the standalone version.

O This chapter only covers those functions that might be used in testing or diag-
: nosing problems. For a more complete description of the functions in DISK-
TOOL refer to the TC2000 System Administration Guide.

10.2 How to Use DISKTOOL

DISKTOOL is useful for checking the some of the basic SCSI disk functions.
" Before doing anything you must attach to the disk drive, which if successful
indicates some functionality of the subsystem. Typical use for testing might
be to check the label, the geometry, the partitions and try some of items on
the Exercise-disk menu. To exit DISKTOOL test type quit at the main menu.

10.2.1 Run Times

The typical run times for the suggested functions are mostly under one minute.
Depending on the disk drive vendor, the time some functions take may vary.

1022 Attaching and Specifying
o ) A disk must be attached or specified before any meaningful function can be

. used. A disk is specified if DISKTOOL has been abie to find the device. A
disk is attached if DISKTOOL has been able to send an-inquiry, mode sense.
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and capacity commands to the disk. These-commands are used to indicate
vendor type and disk geometry. DISKTOOL then tries to read and verify the
label on an attached disk.

All DISKTOOL functions can be performed on an attached disk. If the disk
is specified, but not attached, then you will not be able to format or label the
disk. This is because the disk or disk controller has not been able to respond
to the SCSI inquiry, mode sense, or get capacity commands. DISKTOOL is
unable to label a disk without this information. The disk or disk controller
probably also has a serious hardware problem. However, you will be able to
run some simple disk tests on a specified disk (self-test, spin-up, spin-down,

and other tests in the Exercise menu). These may help you find the probiem. |

The Attach-to—disk menu item uses two arguments; the SCSI bus number (0
or 1) and the device number on the SCSI bus (0-6). After you enter the disk’s
bus and device number, DISKTOOL prompts for confirmation. It then sends
four SCSI commands: inquiry, mode sense (once for format and once for ge-
ometry), and read capacity. If all of the commands succeed, the disk is consid-
ered attached, and DISKTOOL tries to read the label from the disk. If it finds
the disk but one or more of the SCSI commands fail, then the disk is considered

' spec1ﬁed not attached.

If Attach~to—disk fails to even specify the disk, try using the Specify-disk func-
tion on the Fix-disk-problems menu (Figure 10-1).

The Displayflabei menu reads the label from the disk. If the read succeeds.
and if there is a label on the disk, the contents of the label are displayed. The
label contains the disk name, disk partitioning, and disk geometry.

If DISKTOOL failed to verify the label geometry it means that the geometry
on the label does not match the geometry reported by the disk. This is usually
an indication that the label is corrupted or wrong, although it may mean that
a disk DIP switch setting has changed. If the geometry is correct, you can fix
the label be writing it back to the disk. If it is the geometry that is incorrect.
refer to the TC2000 System Administration Guide to make the changes.

-

Menu:

W o =1 3B Uy i 0D

~

SCSI disktool

. Attach-to-disk <sesi bus (0-1), dev (0-6)>
.- Display-label

. Show-disk-geometry

. Change-partitioning-on-label/

. Name-disk (changes label)

. Fix-disk-problems/

. Exercise-disk/

- R
¥

. Terminal- type/ Hardcopy, Menu-On, More-0Off

. Quit -

SCSI disktool ->
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O Figure 10-1 . Fix Disk Problems Menu
s | _ ' , Y
Menu: SCSI disktool Fix disk problems
* 1. Show-defects-on-disk/ <log|phys>

2. Reassign-block-on-disk " <logical block number>

3. Format-disk/

4. Verify-format . <optional. starting block>

5. Drive-ready-test

6. Quit-to-prev-menu
‘Fix disk problems -> : _
- i : J
10.2.3 Exercising the Disk

There are 2 few simple tests in DISKTOOL that can be used in troubleshooting
disk subsystems. These tests are available from the Exercise-disk menu:

- _ N

Menu: SCSI disktool Exercise disk

Specify-disk : . “<scsi bus (0-1), dev (0-8)>
Spin-disk-up-or-down/ <up | down>
Drive-ready-test

Self-test

Quit-to-prev-menu

0

v W o

Exercise disk ->

- : Y,

Specify-disk

This command has two arguments; the bus number and the device number.
See the section on Attaching and Specifying Disks for more details.

Spin-disk-up-or-down

This command has one argument; up or dewn. It sends a SCSI command to

.the disk to spin it up or down. This command will only take effect if the drive

~ supports the command, and if the DIP switches are set enable it. It is common
for the DIP switches to be set to disable this command.

- "
LY
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Drive-ready-test | o | | Q

This command sends a SCSI drive ready command to the disk, and displays -
the results of the test. Do not assume that the disk is spun up if this command
completes successfully. The precise meaning of this command is vendor-de-
pendent. _ . _ g

-Self-test

This command sends a SCSI self-test command to the disk and displays the
results of the test. It will probably take between 2 and 10 minutes to complete,

- although the complexity of the setf-test, and thus the time it takes, is vendor-

dependent.
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11.2.1

!

11

Modem Testing

s
e —

Overview

This program provides a menu based interface to the configuration data and
internal diagnostics of the UDS FasTalk 2400 PC modem card for the TCS
Master. It provides the ability to check and set modem configuration data as
well as running the diagnostic tests. For the diagnostics it also interprets the
return codes and displays the information in a useful format.

This chapter provides information on the configuration parameters and tests
available from the menu. It provides explanations of the various configuration
parameters, and descriptions of the tests that can be selected (including the
significance of the tests, how to invoke them, and more detailed explanations
of the result messages). '

How to use the B2MDM Diagnostics

Onge it is loaded and the terminal type has been selected, initialize the modem
from the main menu (2). Go to the Modem-Diags menu. Check the commonly
changed parameters on the System-Level-Diagnostics menu. Finally run the

" tests on the Board-Level-Diagnostics menu. There are more parameters on

the Commands menu.

Run Times

* The modem interface is a simple unit and therefore the tests are very brief.

To complete all of the test should take less than five minutes.

L - -
L r
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11.2.2 Initializing the System and Loading Diagnostics O |

The B2MDM diagnostics are started from the DOS prompt (see Chapter 3).
From DOS by type:

c:\ CD \DIAG\BZMDM d Changes to the B2ZMDM directory.
C:\DIAG\B2MDM> START Initializes the system.

i This brings up the initial (terminal type) menu. Select your terminal type. Af-
ter you make your selection the B2MDM diagnostic main menu is displayed.

113 " MbdemDiagnos’tics Menu Sy‘Stem "

The main menu provides access to all of the sub-menus for the modem diag-
nostics. The main menu is shown below: ' ' '

' . _ _ h
Menu: TC/MOD-D _ _
' 1. Port-Modem - Port 1°
2. Init-Modem MODEM MUST BE INITIALIZED!
" 3. Modem-Diags ‘

4. Logging-On/0ff Logging 0Off
5. Terminal-Type Hardcopy, Menu-On ‘;;)
6. Quit 3

: . ver X.xxx
TC/MOD-D ->

L | y,

After initializing (item 2) select item 3 to change settings or run tests.

p . | . . _ \
Menu: TC/MOD-D Modem-Diags.

Board Level Diagnostics

1.

2. System Level Diagnostics
‘3. Commands

4. Quit

Modem Diags —>

A . ' -/

A

11.4 Board Level D’iagnostics,

Diagnostics menu. This menu has all-of the internal tests available on the Fas-

Selecting item 1 from the Modem-Diags menu displays the Board-Level- Q
Talk 2400 PC Modem Card, and interprets and displays the results.
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r , - \

Menu: TCS Modem-Diags Board-Tests
. .Internal-Memory-Test

. Analog-Loopback-Test

. All-Internal-Tests

. Verify-Phone-Line

. Dial-Out-Test

. Quit

G O o b

Board-Tests ->

k J

Internal Memory Test

This test verifies that all of the memory on the modem card is good. It returns
either Good or Failed. Itis possible that the modem will still operate after
some of its memory tests as failed, but it cannot be regarded ar reliable or safe
tO use.

Analog Loopback Test

This test generates a test pattern and then loops it back from the modem’s
transmitter to it’s receiver instead of transmitting the signal through the tele-
phone line. This test will only report failure after several attempts. If it does
report failure, there is a hardware problem associated with the modem card.

When this test fails, the user should determine if the modem card is secure
in its slot, and that it is addressed as COM2. If the card is properly installed,
then the problem is with the card itself, and should be replaced.

If the modem passes this test, all of the hardware on the card is good, and any

- problem must be with the connectors, cable, or further along the phone circuit.

? Digital Loopback Test?

This test must first establish a link to a distant modem. Once it does, it then
requests that the remote modem loop back the signal for line testing purposes.
This test can fail in one of three ways. If it is impossible to connect to a remote
,modem, the test cannot be run. If the remote modem is not configured to grant

<" the loopback, the test cannot be run. Finally, if the loopback is set up but fails,

the line quality is inadequate for reliable data transmission. The test will ac-
tually return one of No Connection, No Loopback Privilege, Fail, or Good
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All Internal Tests.

This menu item runs the memory and analog loopback tests, and will return
one of Memory Bad, Loopback Fail, or Card Good.

Verify Phone Line

Dial Out Test

System Level Diagnostics

This menu permits the user to inspect and modify the most commonly changed
parameters of the modem’s configuration. It also prowdes a single step com-
mand for resetting the modem to the conﬁguratlon most commonly need for
use with the TCS Master.

{ . A
Menu: TC/MOD -D Modem-Diags System -Tests

1. Originate/Autocanswer - Autoanswer

2, Answer-On-Ring 1

3. Action-On-DTR-Drop. : Ignore

4, DCD-Setting-Toggle Constant On

5. Mocdem-Speed . - - 2400 bps

6. Line-Type-Toggle  Public

7. Jack-Type-Toggle RJ11

8. Quit ’

System-Tests -> : : _ -
L _ . )

1. Reset Modem to TCS Defaults

? Reset Modem to TCS Master Defaults

- This menu selection will force all of the configuration information of the mo-

dem to the default values for use with the TCS Master, store these values in
the default profile, and set it for use on power up initialization.

' Orig'inate/Auto'answer

This parameter will be set to either Originate or Autoanswer. When the mo-
dem is in originate mode it initiates connections to other machines. When it
is in autoanswer mode it answers the phone line and connects to machines at-
tempting to contact it. The default value for this parameter for use with the
TCS Master is Autoanswer.




O

TC2000 Diagnoétic Guide ' ‘ 11: Modem Testing

Answer on Ring

When the modem is in autoanswer mode, this parameter determines the num-
ber of rings it will wait before answering the phone line. The default value for
this parameter for use with the TCS Master is 1.

Action on DTR Drop

This parameter can be set to one of four values: Ignore, Command Mode, Hang
Up, Reset. When it is set to Ignore, a drop in the DTR signal will not have
any effect on the modem’s operation. When it is set to Command Mode, the
modem will return to command mode, but without hanging up the phone line.
When it is set to Hang Up, the modem hangs up the phone line and returns to
command mode. It also disables auto-connection until DTR comes back on.
When it is set to reset, the modem hangs up the line, and returns to its initial
power-up state.. The default value of this parameter for use with the TCS Mas-
ter is Ignore. '

DCD Setting Toggle

This parameter has two possible values, Constant On and Carrier. When it
is set to Constant On, the modem will hold DCD on all of the time. When
it is set to Carrier, DCD will be on when a carrier is present on the line, and
off at all other times. The default value of the parameter for use with the TCS
Master is Constant On. :

Modem Speed

This parameter is the speed, in bits per second, at which the modem sends and
receives data. It can be either 2400, 1200, 600, or 0-300. The last value is
a range because, due to the way data is encoded fo lower speeds, all speeds
of 300 bps or less are handle in the same way. The default value of this parame-
ter for use with the TCS Master is 2400. This parameter will almost always
be inspected but not set, since the modem adapts to the speed and data format

“of whatever is being sent to it.

Line Type Toggle

"This parameter can either be Public or Leased. Itis setto Public for ordi-

nary, dial-up access, telephone lines; and Leased for dedicated, permanently
connected circuits leased from the telephone company. The default value of
this parameter for use with the TCS Master is Public.
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Jack Type Toggle

The modem has software support for two types of jacks; RJ11, which is an ordi-
nary phone, and RJ12 which is typical of PBX systems. The 8J11 designation
also includes RJ41 and RJ45 jacks, and the ru12 designation also includes
RJ13 jacks. The defauit value of this parameter for use with the TCS Master
1S RJ11.

Commands

This menu permits the user to inspect and set additional parameters for the
modem, that are less likely to require modification than those on the system

menu for the modem. This menu also makes it possible for a user to save the -
~ current profile, along with whatever changes may have been made to it, and
. to use-either this saved profile or the default one for the TCS Master.

— — — 3

Menu: TC/MOD-D Modem-Diags Commands _
1. Local-Echo-On/0ff On
2. Speaker-volume medium
3. Speaker-Mode On Until Connect
4. Pause-for-Carrier-Detect " 30 Seconds
5. Carrier-Detect-Interval .6 Seconds
" 6. Carrier-Loss-Disconnect _ 1.4 Seconds
7. Grant/Deny-Remote-Loop - Granted
8. Quit .

Commands ->

X | y

Local Character Echo

This will be set to either On or 0ff. When it is On, the modem will echo any
characters typed in command mode. When it is 0££, the mode will not. The
default value for this parameter for use with the TCS Master is On.

Speaker Volume

The modem is equipped with a speaker to permit the user to monitor call prog-
¢ ress. The volume of this speaker can be set to one of three levels, Low, Medium,

and High. The default value of this parameter for use with the TCS Master
is Medium. - , LT
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Speaker Mode

This parameter controls which portions of a call are sent to the speaker for
monitoring purposes. It has four possible values: 0ff, Until Connect, En-
tire Call, and Call Progress. When it is set to Off, nothing 1s ever sent
to the speaker. When itis settoUntil Connect, the user will be able to listen
to the progress of the call from the titne the line goes off hook until connection
to another modem is accomplished. When it is settoEntire Call, the speak-
er is active for the entire duration of the call, from the time the line goes off
hook until hang-up. This mode is generally only used for trouble shooting.
Finally, when it is set to Call Progress, the speaker is active from the time

~ dialing is completed until connection to another modem is accomplished. The

default value of this parameter for use with the TCS Masterisuntil Connect.

Pause for Carrier Detection

This parameter determines how long the modem will look for a carrier when
the telephone line type is Public. The default value of this parameter for use
with the TCS Master is 30 seconds.

Carrier Detect Interval

When DCD is set to follow the carrier, this parameter determines how long
the carrier must be present before the modem brings up the DCD signal. The
default value of this parameter for use with the TCS Master is .6 seconds.

7. Grant/Deny-Remote-Loop Granted
8. Quit

Commands ->

Carrier Loss Disconnect Delay

When the modem is set to disconnect on carrier loss, this parameter deter-
mines how long the carrier signal must be missing before the modem treats
it as lost. This delay helps prevent disconnection due to noise or other line
problems. The default value of this parameter for use with the TCS Master
is 1.4 seconds. '

" Grant/ Deny Remote Loop

This parameter controls whether or not a remote modem can successfully re-
quest that the local modem loop signals back to it for testing purposes. The
parameter can be set to either Granted or Denied. the default value of this
parameter for use with the TCS Master is Granted.
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Error Codes
for Peripherals

A1 - 1/4” SCSI Tape Drive Subsystem'

This subsection lists the error codes for the Interphase 4210 Jaguar SCSI con-
troller and the command completion and error codes for the Tandberg drive.

A1 Interphase 4210 Jaguar SCSI Controller Error Codes

0x00 "Good Status: no error detected"

001 "Queue: Full: specified work queue is full"

0x02 "Work Queue initialization error: specified work queue hasn’t been init."

0x03 "First:Command Error: first command issued must be Init. Cnirlr command"

0x04 "Command Code Error: invalid command in queue entry"

0x05 "QueuefNumber Error: invalid work queue number specified”

0x086 "Queue;Already Initialized: cannot initialize a work queue twice"

ox07 "Queueﬁun-initialized: specified work queue hasn“t been initialized"

0x08 "Queue: Mode not ready: Init. Cntrlr must be issued before starting queue
mode™ '

0x09 "Unavailable Command: unknown IQPB type; check IOFB format”

0x0a "Priority Error: the priority specified for the work queue is invalid®

0x10 *"Reserved Field Error: a reserved IOPB field has a non-zero in it"

0x1l “SCSI RESET IOPB has executed successfully"

0x12 "Jaguar Port 2 was used, but is unavailable"

0x13 ™SCSI ID Error: invalid SCSI ID used for TANDBERG Drive; check IOPB"

0x1l4 "SCSI EUS Stuck in Reset state"

0x15 "SCSI Command Aborted by spurious SCSI Bus Reset"

0x20 "VME Bus Error: bus error occurred during the DMA transfer of VME data"

0x21 "VME Bus Timeout occurred during data transfer"”

0x23 "Illegal VME Bus Address (odd boundary) detected”

0x24 "Illegal VME Bus Memory Type specified; check IOPB"

0x25 "Illegal transfer count specified (odd count); check IOPB"

0x30 "S5CSI Selection Timeout Error® -,

0x31 "SCSI Disconnect Timeout Error"

0x32 . "SCSI Bus Hardware Error"

0x34 "SCSI Transfer Count Exception”
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A.1.2

0x00
ox02
0x08
0x10
0Ox18

A.1.3

0x00
0x01
0ox02
0x03
0x04
0x05
0x06
ox07
0x08
0x09
0x0a
0x0b
0x0c
0xo0d
0x0e
ox0f

A.1.4

0x00
0x01
0ox02
0x03
0x04
0x05
ox06
0x07
0x08
0x09
0x0A
0x0B
0x0C
0x0D
0x0E
0x0F
0x10
“0x11
0x12
0x13
0x14

150

Tandberg Drive Command Completion Codes

"Good Status: the requested operation was completed successfully"

uCheck Condition: an abnormal condition has occurred. Issue Request Sense"

"Busy Status: TANDBERG Drive is busy executing a previcus command"

"Intermediate Status: TANDBERG Drive executing series of linked commands”

"Reservation Conflict: Jaguar has attempted to access TANDBERG drive when
it was reserved by another Initiatior (host)"

Tandberg Drive Error Status

"No sense: no info available (Filemark or End-of-Media possibly detected)"
"Tape Drive is hung"

"Tape Drive is not ready (cartridge not inserted or loaded)

"Unrecoverable media data error occurred”

‘"Hrdwr error: power-up selftest failed or parlty error detected“

"Tllegal request: bad parameter detected in cmd issued to drive"
*"Unit attention (door opened?) "

"Write protect -arror" : :
"Logical End-of-Media (end of recorded area) detected"
"Reserved error code (no info available)"

"Copy command aborted because error detected on src/destdevice”
"Command aborted by Tape Drive for unspecified reason"
"Reserved error code (no info available)®

nvolume overflow: attempt to append data after EOM detected”
"verification failure: data miscompare on verify command"
"Reserved error code (no info available)" '

Tandberg Drive Extended Error _Cod_és

"Ng error: extended error code .= 0x00"

"Append Error"

"Bad Command Block”

"Bad Parameter Block"

"Bus Parity Error"

"Busy"

"Capstan Servo Error"

"Tape Cartridge Removed"

"Compare Error".

"Copy Data Error"

"Copy Management Error"

"File Mark Error"

"Head Servo.Error"

"Tllegal Command"

"Tllegal Copy" . :
"Tllegal Length" : AT
"Inappropriate request" '

. "Latch Error"

"No Cartridge"
"Not- Loaded"
"Power-on request”

O




TC2000 Diagno:stic Guide

0x135
0x16
0x17
0x18
0x19
Ox1A
0x18
0Ox1C
0x1D
Ox1E
Ox1F
0x20

T ox21

0x22
0x23
0x24
0x25
Ox26
ox27
0x28
0x2¢
0x2A
0x2B
ox2C
0x2D
O0x2E
0x31
0x32
0x33
0x34
0x35
0x36
0x37
0x38
0x39
0x3A
0x3B
0x3C
0x3D

OxX3E
0x3F

"QIC;:no data detect."
"Read after Write Error"
"Read EOM logical”

"Read EOM physical"
"Reserved conflict"
"Sensor Error" '

"Tape Tunout"

"Unit Attention"

"Write EOM warning"
"Write EOM"

"Cartrdige Write Protect™”
"16 rewrite errors"

"24 rereads; block found"
"24 rereads; block not found"
"Illegal Copy Function"
"T1llegal Header" .

"No Header"

"Too Large Address"

"Bad ID or LUNM

"Partial Description”
"Bad Target Status®
"Check Condition™

"Data Transfer Error"
"Selection Failure"
"Sequence Error"

"Illegal Block Size"
"Buffer Size Error"
"Rereads OQutside Limits"
"Rewrites Outside Limits"
"Buffer Error Low Nibble"
"Buffer Error High Nibble"
"nspecified Fatal Error"
"Timeout Error"

"Buffer RAM Error"

"Drive contr. Error"
"EEPROM Verification"
"EEPROM Error"

"External RAM Error"
"SCSI contr. Error"
"Spurﬁous interrupt"”
"Stack Overflow"

A: Error Codes
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Disk Drive Subsystem

As the disk drive diagnostics execute commands, they poll the status return
values from the Xylogics Disk Drive Controller Board. Any anomalies are re-

ported to the user:

CODE DESCRIPTION

01
03
04
05
06
07
OA
oD
OE
12
13
14
18
17

18

19
1A
1B
1C
1E
1F
20
21
25

A.3

A.3.1

0x70 Transceiver fuse failed or not present

Interrupt Pending

Busy Conflict

Operation Timeout

Header not Found

Hard ECC error

Illegal Cylinder Address Error
Illegal Sector Address

Last Sector too small

Slave ACK Error (non-existent memory)
Cylinder and Head/Header Error
Seek retry required

Write protect error

Drive not ready

Sector count zero

Drive Faulted

Illegal Sector Size

Self Test A Error

Seif Test B Error

Self Test C Error

Soft ECC Error

Soft ECC Error Recovered
Illegal Head Error

Disk Sequencer Error

Seek Error

Xylogics Controller Error Codes (hex)

Ethernet Subsystem |

Possible error codes returned by the Excelan Controller running the self-test

are listed below:

0x71  Transceiver loopback test failed
ox72 Negative 12 volt supply failed
0x91 Positive 12 volt supply failed

Oxal’

Oxad Invalid operation mode parameter

0xas5
0oxa’7
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_Excelan Controller Error Codes (hex)

Invalid Address for config message

Invalid host data format test pattern
Invalid configuration message format
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0xa8
Oxa8
Oxaa
Oxab
Oxac
Oxad
Oxae
Oxaf
0xbo

Oxbl-

Oxb2
0xb3
Oxb4
0xb5
0xhé
0xb7
0xbg
0xb9
Oxba
0Oxbb
Oxbe
Oxbd
Oxbe
Oxbf
OxcO
Oxel
0Oxc8
Oxco
Ooxca
0xcb
0xcce
Oxcd
Oxce
Oxcf
0xfo

Invalid movable data block parameter
Invalid number of processes parameter
Invalid number of mailboxes parameter
Invalid number of address slots parameter
Invalid number of hosts parameter
Invalid host queue parameter,

Improper objects allocatlon

Net boot failed :

Checksum on NX300 EPROM failed

Memory test failed for 0-128k

Memory test failed for 128k up to the hlghest address
Counter test failed

Interrupt test failed

Transmission test failed

Reciever test failed

Local loopback data path test failed

CRC test failed

Checksum on physical address EPRCM failed
Bus timeout

Ethernet chip initialization falled
Ethernet chip self-test failed

Ethernet chip rescurce counter failed
External loop-back test alignment error
iSBK board not in place

Specified time exhausted

Host memory read/write -test failed

Parity hardware logic failed

NMI interrupt for bus timeout failed
Host interrupt test failed

Command unit test failed

Divide error exception

Undefined interrupt type

Command not executed by the CU of the 82586
Comﬁand block sync failed between HW and SW
Crogsed 80286 segment boundary

A: Emror Codes
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A4

A4

CODE
0x80
0x81
0x82
0x83
0x84
" 0x85
0x86
Ox87
0Ox88
Ox89
0x8b
Ox8c
Ox8d
0x8e
0x8f
0x90
0x982
0x93
0x94
0x95
0x96
0ox87
0x098

0x99

0x9f
0oxbo
Oxbl
0xb2 .
0xb6
0xb7
0xbs
oxco
Oxcl

Oxc2 -

Oxc4
Oxcs
oxf0
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Terminal Subsystem

The two-digit hex code identifies which part of the test failed. The error codes
range in value from 81 hex to B1 hex and can also be found in the Host Adapter
Technical Manual no. 80-000136-8-00, Revision A., Appendix D. The special
error code value of 01 implies that the self-test never started, indicating a cata-
strophic Host Adapter error such as power failure, CPU failure, etc., or that
Host Adapter/Host communications have failed. -

Systech Controller Error Codes (hex)

DESCRIPTION

No HPS error

Rom checksum error

Stack data test error

Stack address test error

Stack checkerboard test error

Zero stack test error

Stack addressing conflicts error

Watchdog timeout test error

No real time clock present

Bad clock pulse width

Dynamic RaM address test error

Dynamic RAM checkerboard test error

Zero dynamic¢ RAM test error

High~speed serial reset state test error

High-speed serial DMA asynchronous lpbk err
High-speed serial interrupt-driven async. lbpk err -
Network RAM test error o '

~ Network RAM location addressability test error

Network RAM checkerboard test error

Zero network RAM test error

COM 9026 test: status register incorrect value
COM 9026 test: network ID DIP switch set to zero
COM 8026 test: network interrupt test error

‘68440 DMA chip detected error

PANIC error

Network interrupt error:an interrupt occurred when not expected
A COM 9026 interrupt occurred but the interrupt was not enabled
The POR bit of the COM 9026 is not set during an interrupt
Dynamic.RAM parity error

Watchdog timeout error

Watchdog timeout occurred too early in the self-test sequence
Host to HPS I/F test: data wrap test error T

Host to HPS I/F test: flag byte interrupt test error

Host to HPS I/F test: host interrupt bit will not reset

Host to HBPS I/F test: data returned != data send

Host to HPS I/F test: host not ready for more data error

Bus exception error '
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ox£1 Address exception error
oxf2 Illegal instruction error
0x£3 Interrupt exception error
0xf4 Trap exception error

0x£5 Other exception error
Ox£ff Initialization complete
A.4.2 Adaptor Hardware Error Codes
80 Local memory error

81 Parameter latch empty error
82 Parameter latch full error
83 PROM checksum error

84 Paraméter/FIFO test error

85 FIFO RAM test error

86 Tape side test error

87 Underrun test error A

88 Underrun test error B

89  Overrun test error A

84 Overrun test error B

8B Tape prescale test error A
8C Tape prescale test error B
8D Tape prescale test error C
8E Bus prescale test error A
8F Bus prescale test error B
90 Bus timecout hardware error
gl

Parameter latch hardware error

A: Error Codes
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blink, TEX, 20, 23
boot, TEX, 16, 19, 23

C.

card-use, TEX, 17, 23
configuration, TEX, 15, 23

D

deposit, TEX, 21, 23
diagnostic, TEX, 20
dialup-access, TEX, 19
dialup—passwdrd,? TEX, 19
do, TEX, 22,23 '
driver-configuration, TEX, 19

E

edify, STR, 66 |
examine-card, TEX, 15, 23

Command Ihdex_

F

file-select, TEX, 15, 23
forget, TEX, 18, 23
frequency, TEX, 20

G

go, TEX, 21, 23

H

halt, TEX, 21, 23

initialize, TEX, 20, 23

K

king-node, TEX, 15, 23

L

load-file, TEX, 21
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Command Index

M

menu, TEX, 22
mode, TEX, 15, 23
modem-init-string, TEX, 19

N

NMI-Flag, TEX, 21

pduy, TEX, 21, 23
power, TEX, 21, 23
preview-cards, TEX, 22

Q

quit, TEX, 22, 23
quit~to-DOS, TEX, 22, 23

R

reconfigure, TEX, 18, 23
resulits, ST, 66
run, TEX, 16, 23

S.

scan, TEX, 18, 23, 25

 slave, TEX, 23

slot, TEX, 23, 25
slot-Configuration, TEX, 19
system-status, TEX, 16
sytem-status, TEX, 23

temperature, TEX, 21, 23
terminal-driver show, TEX, 19
terminal-type, TEX, 22, 23

tty, TEX, 16, 23
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U

ubwait, TEX, 22, 23

Vv

version, TEXI, 22,23
voltage, TEX, 21, 23

X

Xon-Xoff, TEX, 19
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A

Symbols

o

" STRT1
TEX, 15

Numbers

1/2 inch tape, 94.
controller, 82, 110
drive, 82, 110 -

1/2 inch tape drive, 2, 128

1/4 inch tape, 85, 113, 116, 117
controller, 82, 86, 87, 88, 110
drive, 82, 89, 90, 91, 92, 93, 95, 96, 97, 110

1/4 inch tape drive, 2

A

abort, STP, 71, 72?
audience definition, xiv

blink :
TEX, 20,23
tex, 24 -
boot
STP, 71 o
TEX, 16, 19, 23

bus error, 67

C

card-use, TEX, 17, 23
configuration, TEX, 15, 23
continue, STE, 71

crashes, 33
dumping to tape procedure, 34

D

definition of terms, 3
deposit, TEX, 21, 23
diagnostic, TEX, 20

diagnostics
bZmodem, 141
b2switch, 1
b2vme, 1
b2vme2, 1
b2vme?2, 39, 40, 41
DISKTOOL, 1, 3
disktoot, 137
exiting, 37
periph_diag, 1, 2, 32, 109
starting from DOS, 35
starting from TEX, 36
STPR 1,2, 32

- stress, 131
tefpy, 1

- tcfpy, 39, 42, 43
VMEDIAG, 1
vmediag, 2, 81

dialup-access, TEX, 19 -

- Index
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Index

dialup-password, TEX, 19
 disk drive, 2

disk drive subsystem, 99, 118
controller, 82, 100, 101, 110
drive, 82, 101, 102, 103, 104, 110

do, TEX, 22, 23
driver-configuration, TEX, 19
dump, STE, 71

'edlfy, STP, 66,71, 72 -

Ethernet controller,z 82, 105, 106, 110 124, 125
examine—card, TEX, 15, 23

F

faults, STP, 68, 71, 72
file-select, TEX, 15, 23
finding problems, 32
forget, TEX, 13, 18,23
frequency, TEX, 20

G

go
STE 71,72
TEX, 21, 23

H

halt, TEX, 21, 23
help, obtaining from BBN, xiii

initialize | ‘
STET1 ;
TEX, 20,23 °

TC2000 Diagnostic Guide

K

king-node, TEX, 15, 23

L

load-file, TEX, 21

M

" master node, 64

meh&ao’ry verify failure, 67
meny, TEX, 22

microboot, STE, 71

mode, TEX, 15, 23
modem-init-string, TEX, 19

N

NMI-Flag, TEX, 12, 21, 33
node-list, STE, 71
nX based diagnostics, Starting, 111

P

pdu, TEX, 21, 23
polls, STP, 71, 72

- power, TEX, 21, 23

preview-cards, TEX, 22
processor failure, 67
processor testing, 63

Q

quit, TEX, 13, 22, 23
quit-to-DOS, T_'EX, 22,23
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R

reconfigure, TEX, 13, 18, 23
repeat, ST, 71 :

results, STP, 66, 71, 72

run, TEX, 13, 16, 23

S

 scan, TEX, 18, 23, 25

scatter-verily, 57;
setup, STB, 71, 72
slave, TEX, 23 :

slave node, 64

slot, TEX, 23, 25
slot—configuratioh, TEX, 19
switch testing, 62
system hangs, 33
System panics, 33
system-status, TEX, 16
sytem-status, TEX, 23

T

TC2000 card addresses, 24
TCS, 1 5
BOOTCFG.TCS, 28,29
booting the nX operating system, 12, 13
card addresses, 24
command summary, 23
configuration files, 25
BOOTCFG.TCS, 25
SLOTCFG.TCS, 25
TEX, 13 f _
command line editor, 9
command reference, 15
entering kdb, 11
quitting, 11
starting from DOS, 10
using menus, 7
temperature, TEX, 21,72f3

terminal controller, 2 ‘

terminal controller subsystem, 107, 126

cluster controller, 82, 110
host adapter, 82, 107, 108, 110, 126
terminals, 82, 110

terminal-driver s:how,TEX, 19

terminal-type, TEX, 22, 23

Terminal-Type selection
with commands, 8
with menus, 7

Test and Control System, 1

ty
STE, 71
TEX, 11, 16, 23

typographic conventions, xv

U

ubwait, TEX, 22, 23
uninitialize, ST, 71

\'

verifying an installation, 32
version, TEX, 22, 23
viralize, STE, 71, 72
voltage, TEX, 21, 23

w

watchdog counters, 68

X

Xon-Xoff, TEX, 19
xyzzy, STE, 71

Z

zero, STP, 71

index
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Dear Customer:

To do a better jeb of sferving you by providing improved documentation, we are asking you to help us. Please take a

, few minutes to answer the following questions and return them to us by folding up and taping this questionnaire.
o We value your comments and suggestions and appreciate the time you take to send them to us. Thank you.

.- What is your posit:ion/function? W appiication user ] system manager/administrator

r_—] programmer . |:] service engineer |:| other

2. How many years have you been working with computer systems?

3. Wnat system are Qou currently working on?
(please check both hardware and software)

4. What application ére you using the product for?

5. How much of youﬁ time do you spend
reading or referring to documents?

Please answer the fol[;owing questions about: TC2000 Diagnostic Guide

6. Isthe information élccurate?

7. - Is the material cleér and logical?
8. Isiteasy to find ihfe information you need?

9. Does the index co?ntain the words you look up?

10. Is the information I;ocated where you expect it in
the book? : _

11. Are the illustrations and examples adequate? '

12. Did you need information not available in this
book or set of books?

13. What sections of tli'ie book did you use the most?

[ epr100o
LI mach 1000 [Jpsost1ooo [lnx [psostm

[ vcz000

[J10% [J2o% [Jaow [Jao% [Js0%

[ 1 aiways
[] aways
[ ] aways
D always
[Jaiways
l__—_l always
I:I always

[ Jmostly
D mostly
] mostly
] mosfly
[_] mostly
[] mostty
D mostly

14.. What areas need r;nore or better examples? (Please list page numbers.)

.
/

[] seidom

[] setdom

D seldom

[ ] seldom

D seldom

[] setdom
[] seldom

[ Jrnever
] never
[ never
D never
[ never
[ ] never
[ never

May we contact you fdr more information? If so, please give your name, address, and telephone number.

-
T

030 you have additional commenis? If so, please write them on the reverse side.

After compieting the fdrm, fold this end up to the dotted line, fold down and tape the top, stamp, and mail.

Thank you.
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