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PREFACE

This document covers installation, configuration and administra-
tion of the the Stardent 1500/3000 Graphics Supercomputer, the
Stardent 1500/3000 Computational Server and the Stardent
1500/3000 Expansion Cabinet. It shows you how to get your Star-
dent 1500/3000 installed and running; it describes how to
configure the system; it describes how to perform ongoing tasks
such as creating file systems, adding users, creating backup tapes,
and shutting down the system; and it describes how to install
software updates. It also includes, as an appendix, a complete
manual for the Stardent 1500/3000 PROM.

The guide assumes that you are familiar as an end user with the
UNIX operating system. Its focus is on specific tasks and pro-
cedures, not on exhaustive descriptions of command options, file
formats, and so on. For that information, we encourage you to
supplement your use of this guide with the following:

*  The Commands Reference Manual, for full explanations of sys-
tem administrative commands.

*  The Programmer’s Reference Manual, for file formats and utili-
ties.

*  The Network File System Manual, for NFS system administra-
tion.

*  Any generally available books on UNIX system administra-
tion. O’Reilly and Associates, Inc., Newton, Mass. publishes
books on a variety topics relating to UNIX System Adminis-
tration. Specifically for networking, we recommend the
O'Reilly book, “Managing UNIX mail” and D.E. Comer’s
Internetworking With TCP/IP: Principles, Protocols and Architec-
ture, Prentic Hall, N.]J., 1987.

Preface
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UNPACKING

This chapter describes how to unpack the Stardent 1500/3000
Graphics Supercomputer, Stardent 1500/3000 Server or Stardent
1500/3000 Expansion Cabinet. It also includes general warnings.

*  The Stardent 1500/3000 Graphics Supercomputer is shipped
in several containers that together hold the System Module,
the monitor, other components of the User Interface Module,
cables, documentation and cartridge tapes. The containers
are shipped on one large pallet.

e The Stardent 1500/3000 Server is shipped on one large pal-
let. Containers hold the System Module, documentation and
cables.

e  The Stardent 1500/3000 Expansion Cabinet and cables are
shipped together on one large pallet-mounted container.
External mass storage peripherals are shipped in separate
boxes.

Special care must be taken in unpacking the System Module or
Expansion Cabinet. The next section gives unpacking instruc-
tions. Before unpacking the monitor for the Stardent 1500/3000
Graphics Supercomputer, remove the accessory and documenta-
tion boxes from the shipping pallet. Then remove the monitor
box from the top. Two people can now lift the monitor and move
it into place.

CHAPTER ONE

NOTE
Two people are needed for
unpacking and placement.

The term System Module refers
to the cabinet that houses the
Stardent 1500/3000 processors,
memory, etc. The UISJer Interface
Module consists of the monitor,
junction box, keyboard, mouse
and other input devices. The
User Interface Cable is a thick 50
or 200 foot cable with multiple
connectors at each end. The User
Interface Cable is used to connect
the Stardent 1500/3000 System
Module to the User Interface
Module’s junction box.

The photographs on the next pages show how to unpack the Sys-
tem Module or Expansion Cabinet. Allow at least 8 feet of clear-
ance to remove the System Module or Expansion Cabinet from its
shipping pallet.

Unpacking the System
Module or Expansion
Cabinet

Unpacking
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Unpacking the System
Module or Expansion
Cabinet

(continued)

Before unpacking the Sys-
tem Module or Expansion
Cabinet, inspect the box for
obvious shipping damage.
Report suspected problems
to Ardent Customer Sup-
port.

Loosenandremove the plas-
tic screw-on fasteners that
hold the box together. Re-
tain the fasteners.

1-2 Installation/Administration
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Unpacking the System
Module or Expansion
Cabinet

(continued)

Cut the shipping straps and
remove the box.

Cutany remaining shipping
straps. Locate the wooden
ramp that is to be used to
remove the System Module
or Expansion Cabinet from
the cushioned pallet. The
ramp is fastened to the pal-
let with 2 bolts. Using a
14mm ratchet or adjustable
wrench, removetheboltsbe-
fore removing the foam cap
from the top of the System
Module or Expansion Cabi-
net.

Unpacking
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Unpacking the System
Module or Expansion
Cabinet

(continued)

Locate the two bolts on the
opposite side of the pallet
from the ramp. These 2 bolts
hold a wooden support that
must be removed before the
System Module or Expan-
sion Cabinet can be un-
loaded. Using a 14mm
ratchet oradjustable wrench,
remove the 2 bolts and the
woodensupport they secure.

Put the wooden ramp in
place where the wooden
support was just removed.
Atthetop of therampisalip
that should be placed with a
corresponding lip on the
cushioned pallet.

1-4 Installation/Administration
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Unpacking the System
Module or Expansion
Cabinet

(continued)

Carefully slide the System
Module or Expansion Cabi-
netdowntheramp. (Theunit
has built-in casters.) The
System Module or Expansion
Cabinet should slide smoothly,
with no bumps or jolts.

Once the System Module or
Expansion Cabinet is on the
floor, roll it into place.

Unpacking
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Unpacking the System

Module or Expansion
Cabinet
(continued)

Inventory |
Each system is shipped with a packing list and a configuration
sheet. Check the two lists to ensure that they are consistent and
that they correspond to the equipment you have received.
Warnings

The front door of the Stardent 1500/3000 System Module should
remain closed and locked during system operation.

During operation each slot in the card cage should be filled with a
circuit board or board filler.

The System Module should be a minimum of 12 inches from the
wall. '

The power should be turned off completely before anything is
removed from the System Module cabinet.

The circuit breaker should be able to handle the expected load.
(See the Site Preparation Guide for power specifications.

Circuit boards and devices should not be removed without con-
sulting the procedures in the Field Service Manual.

Air vents should not be blocked.

1-6 Installation/Administration
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INSTALLING THE
GRAPHICS
SUPERCOMPUTER

This chapter describes how to place and connect the Stardent
1500/3000 Graphics Supercomputer. It assumes that a site has
been prepared for the system according to the information in the
Site Preparation Guide.

CHAPTER TWO

Follow the instructions in the chapter entitled Unpacking to
unpack and inventory the system. To allow sufficient air flow,
place the Stardent 1500/3000 System Module at least 12 inches
from the back wall. To provide clearance for the back door, place
the System Module about 25 inches from the back wall.

You may locate the monitor up to 50 or 200 feet from the System
Module, depending upon the length of the User Interface Cable
shipped with the system. Consult the Site Preparation Guide for
instructions on routing the User Interface Cable.

Placement
NOTE
The term System Module refers
to the cabinet that houses the
Stardent 1500/3000 processors,
memory, etc. The U};er Interface
Module consists of the monitor,
junction box, keyboard, mouse
and other input devices. The
User Interface Cable is a-thick 50
or 200 foot cable with multiple
connectors at each end. The User
Interface Cable is used to connect
the Stardent 1500/3000 System
Module to the User Interface
Module’s junction box. (See
Figures 2-2 and 2-3.)

The Stardent 1500/3000 card cage has been configured at the fac-
tory according to the quantities and types of CPU, memory, I/O
and graphics boards you ordered. Figure 2-1 shows the following
general card cage configuration options:

Standard

Dual 1/0, Single Graphics

Dual I/O, Dual Graphics

Dual I/O, No Graphics (Server configuration option)

In the figure each label (cpu, memory, etc.) corresponds to a card
cage board type. If more than one label is listed for a given card
cage slot, that means that more than one board type can be placed
in the slot. The horizontal bars below the labels refer to order of
placement for that board type. For instance, each configuration
shows the CPU board in slot 5 with a single bar. That means that

Card Cage
Configuration

Installing the Graphics Supercomputer
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Card Cage Configuration

(continued)

for single CPU board configurations, the CPU board is placed in
slot 5. For multiple processor configurations the second CPU
board is placed in slot 2, and so on.

The next sections describe how to install the Stardent 1500/3000
Graphics Supercomputer (options 1-3 in Figure 2-1). See Chapter
3 for instructions on installing the Stardent 1500/3000 Server
(option 4 in Figure 2-1).

Cabling: Single User
Interface

NOTE

If you ordered a stereo monitor
with g’our system, a 50 or 200
foot Stereo Interface Cable has
been shipped to you. We
recommend that you tape the
Stereo Interface gable to the User
Interface Cable with electrician’s
tape so the two cable can be
routed together through ceilings,
floors or ductwork. Follow the
cabling instructions in this
chapter, then refer to the chapter
entitled Stereo Monitor for
information on connecting the
Stereo Interface Cable and using
the monitor in stereo mode.

Follow the instructions in this section if your system has a single
Stardent 1500/3000 monitor and either one or two I/O boards.
(Options 1 or 2 in Figure 4-1.)

1. Routing the User Interface Cable. The User Interface Cable is
a thick, 50 or 200 foot cable with multiple connectors at each end.
If you plan to locate the Stardent 1500/3000 System Module and
Stardent 1500/3000 monitor in separate rooms you may need to
route the User Interface Cable through ductwork, ceiling or false
floors. When you do so take care that sources of electro-magnetic
fields, such as light ballasts and motors, are avoided. (The User
Interface cable connectors are 2.2 inches wide at the System
Module end and 2.9 inches wide at the User Interface end. Make
sure conduits are wide enough to accommodate connectors.

Connecting the User Interface Cable. The User Interface Cable
has well-marked connectors at each end for attachment to the
Stardent 1500/3000 System Module and junction box (the small
black box with multiple ports shipped with the system). There
are 6 connectors at the System Module end and 4 connectors at
the junction box end.- Attach the User Interface Cable to the Sys-
tem Module and junction box according to the illustration in Fig-
ure 2-2 and the information in Table 2-1. If you have a dual I/O
system, use the I/O board in slot 1, as shown in Figure 4-2.

2. Junction box to monitor connections. Connect the junction
box to the monitor according to the illustration in Figure 2-2 and
the information in Table 2-1. There are three coaxial cables (R-G-
B) and a short AC cord.

3. System Module AC line cord. Plug the AC line cord for the
System Module into the lower right rear of the System Module. A
power switch is located just above the line cord socket. Make sure
it is off.

2-2 Installation/Administration
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Table 2-1. Stardent 1500/3000 Cable Connections

User Interface Cable to System Module
Connector Label Connect To
RS-232C RS-232 port C on I/O board
RS-232D RS-232 port D on I/O board
Keybd-mouse-spkr | Keybd-mouse-spkr port onI/O board
RED RED connector on graphics board
GREEN ~ GREEN connector on graphics board
BLUE , BLUE connector on graphics board

User Interface Cable to Junction Box
Connector Label Connect To
System In System in port on junction box
RED RED Inport on junction box
GREEN GREEN In port on junction box
BLUE BLUE In port on junction box
Junction Box to Monitor

Connector Label Connect To
RED Out RED connector on monitor
GREEN Out GREEN connector on monitor
BLUE Out BLUE connector on monitor
Short AC cord AC receptacle on monitor

A strain relief bracket is located just to the right of the System
Module’s AC line cord receptacle. Loosen the Phillips screw that
holds the strain relief bracket in place, then turn the bracket so
that it secures the AC line cord. Tighten the screw.

Plug the other end of the System Module line cord into an
appropriate wall outlet. (See the Site Preparation Guide for power
specifications.) If possible, test the outlet with a voltmeter.

4. Junction box AC line cord. Plug the AC line cord for the User
Interface Module into its socket on the junction box and into an
appropriate wall outlet.

5. Other input devices. Attach knob box and tablet cables (if
you are installing those accessories). See the chapter entitled Knob
Box and Tablet for details.

Cabling: Single User
Interface
(continued)

Installing the Graphics Supercomputer
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Cabling: Single User
Interface
(continued)

6. System Module cable routing. Route cables and cords
behind the metal cable and cord guard on the back of the System
Module. (See Figure 2-4 for location of the metal guard.) You
may now close the back door of the System Module.

You may now connect other components (network, terminals,
printers, modems, external mass storage devices) or boot the sys-
tem. See the the remaining chapters in this section for instructions
on installing mass storage peripherals and booting the system and
see the Configuration section of this guide for instructions on ins-
talling and configuring other peripheral components.

Cabling: Dual I/O
Board, Dual Graphics

If you ordered a system with two Stardent 1500/3000 monitors,
(option 3 in Figure 2-1), two I/O boards and two graphics boards
have been installed in the Stardent 1500/3000 card cage and two
User Interface Cables and two junction boxes have been shipped
to you.

At the System Module end, connect one of the User Interface
Cables to the I/O board in slot 1 and the graphics board in slot 4.
Connect the other User Interface Cable to the I/O board in slot 8
and the graphics board in slot 7. (Refer to Figure 4-3.) Follow the
steps in Cabling: Single User Interface above for the rest of the
instructions.

Mounting the Junction
Box

The junction box can be placed behind the monitor on a desk or
table, or it can be mounted as shown in Figure 2-5. Use screws to
mount the junction box bracket shown in the figure, then slide the
junction box onto the bracket.

2-4 Installation/Administration
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Mounting the Junction Box
(continued)

BACKPLANE A
Option 1.
0 1 2 3 4 5 6 7 8 9
VME 170 CPU MEM cPU cPU MEM cPU &R (GREXP
MEM MEM
Standard = ==
Configurations
BACKPLANE B
Option 2: '
0 12 3 4 5 6 7 8 9
VME 170 CPU MEM cPU CPU MEM &R 170 VME
Dual 1/0O--
Single Graphics i
Configurations '
Option 3:
0 1 2 3 4 5 6 7 8 9
VME 170 CPU MEM &R CPU MEM &R 1/0 VME
Dual 1/O--Dual Graphics
Configurations
Option 4:
0 1 2 3 4 5 6 7 8 9
VME 170 cPU MEM CcPU cPU MEM CPU 170 VME
_— e e e e e e e N —
Dual 1/0--No Graphics == =
Configurations

Figure 2-1. Stardent 1500/3000 Card Cage Configuration Options

Installing the Graphics Supercomputer
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Mounting the Junction Box

(continued)
System Module Card Cage
0j11{2 3 4 5 6 718
Monitor RS;232 Ports
- C gg :
15
RGB
QOQ Keybd/Mouse/Spkr
Shoit
AC
Cor
User Interface Cable
&b 06 L
RGB RGB Sys
/ Out In
To well Junction Box

9

oD

Figure 2-2. Stardent 1500/3000 Cable Connections: Single User Interface
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Mounting the Junction Box

(continued)

System Module Card Cage
ofj1]2|3|4[5|/6]7|8]9

RS-232 RS-232
c D c I ! D
— -
KIM/S /S
| OR | R@
G | GO©
B B
Junction Box 1 Junction Box 2
Oout RGB In | Ot RGB Tn
00 OO6 [[poe ©O0
Coaxjal Cables Monitor oaxial Cables  Monitor
RGB RGB
(@) I 0] |
Short AC Cord Short AC Cord

Figure 2-3. Stardent 1500/3000 Cable Connections: Dual User Interface
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Mounting the Junction Box

(continued)
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Figure 2-4. Stardent 1500/3000 System Module Cable Routing
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Figure 2-5. Junction Box Mounting
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INSTALLING THE
SERVER

Follow the instructions in chapter entitled Unpacking to unpack
and inventory the system. To allow sufficient air flow, locate the
Stardent 1500/3000 Server System Module at least 12 inches from
the back wall. To provide clearance for the back door, locate the
System Module about 25 inches from the back wall. Once the
Stardent 1500/3000 Server System Module is in place, plug the
AC line cord into the lower right rear of the System Module. Plug
the other end of the line cord into an appropriate wall outlet. (See
the Site Preparation Guide for power specifications.) If possible,
test the outlet with a voltmeter.

CHAPTER THREE

You must supply a VIT100-compatible terminal to be used as the
system console. The terminal should support

*  8bit characters, one stop bie, no parity
CR, NL, LF, TAB, and BS characters
* 9600 and 2400 baud operation.

Make sure the terminal is configured for 9600 baud use.! Connect
the terminal to the RS-232 Diagnostic Communications Port (DCP)
on the Server’s boot master CPU board. (An RS-232 cable is pro-
vided with your Server.)

! During normal operations the system console can always operate at 9600 baud. A
2400 baud link is only required in the unlikely event that the PROM fails during power-up
and the front panel key switch is in the diagnostic mode. In that case the NVRAM variable
baud defaults to 2400, and messages are sent out the DCP at 2400 baud. At that point you
must reconfigure the terminal to be able to communicate with your Stardent 1500/3000
server. Press the BREAK and RETURN keys in sequence, repeatedly, until you get
recognizable output on the screen. Pressing the BREAK and RETURN keys cycles you
through the terminal’s available baud rates until 2400 is reached. Once you get a PROM
prompt at 2400 baud, you can reset the NVRAM variable baud to 9600. When you power-
up again, you are in 9600 baud mode.

Connecting the System
Console

Installing the Server
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Connecting the System
Console
(continued)

| ( )
Table 3-1 shows boot master CPU card cage assignments and Fig- ]
ure 3-1 shows the location of the DCP.

Table 3-1. Boot Master CPU Board Assignments

Number of |- Slot Containing
CPU Boards | Boot Master CPU |

1 5

2 2
3 4
4 4

Once the System Module and console are in place you may con-
nect other components (network, terminals, printers, modems,
external mass storage devices) or boot the system. See the the
remaining chapters in this section for instructions on installing
mass storage peripherals and booting the system and see the
Configuration section of this guide for instructions on installing
and configuring other peripheral components.
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Connecting the System
Console

(continued)
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Figure 3-1. Stardent 1500/3000 Server Backpanel
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INSTALLING THE

EXPANSION
CABINET

The Stardent 1500/3000 Expansion Cabinet (Stardent Model N-ENC/
100 or N-ENC/200) is used to mount external peripherals for the
Stardent 1500 and 3000 Visualization Systems and Departmental
Supercomputers. The cabinet can support

a VME card cage

a Half-inch tape drive
Dual SMD Disk Drawer(s)
Quad SCSI Disk Drawer(s).

This chapter shows how to place‘and install the Expansion Cabinet,
gives guidelines for mounting peripherals and describes cabling,
front door removal, anti-tip protection, and the cabinet's AC power
controller. Chapters 5 through 8 explain how to install the peripheral
drawers themselves.

CHAPTER FOUR

WARNING

If your Expansion Cabinet has a
VME card cage, always power
on the VME card cage before
powering on the system. If the
power on order is reversed the
system may not boot or operate
correctly.

Never pull more than one
peripheral drawer out at a time.

Be careful not to bend pins
when you connect cables.

The Expansion Cabinet is similar in dimension and appearance to the
Stardent 1500/3000 System Module. It is 50.5 inches high, 22.5 inches
wide, and 36 inches deep.

The Expansion Cabinet is shipped in one large pallet-mounted con-
tainer. If you ordered a VME Card Cage, the card cage and cables are
shipped in the same pallet-mounted container. The Half-Inch Tape
Drive, Quad Disk Drawer and the Dual SMD Disk Drawer and
associated cables are shipped individually in separate boxes.

Follow the general instructions in the chapter entitled Unpacking to
unpack your Expansion Cabinet and follow the instructions in Chap-
ters 5-8 of this document to unpack peripherals. Check your shipping
order and configuration sheets to make sure that you have received
a full system.

The steps on the next two pages describe how to place and connect the
Expansion Cabinet.

Installing the
Expansion
Cabinet

Installing the Expansion Cabinet
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Installation
(continued)

Step 1.

Move the Expansion Cabinet into place on the right of the System
Module, facing front. Figure 4-1 shows the relative location of the two
units with front panels flush and the Expansion Cabinet located at
least 12 inches from the back wall.

Step 2.

‘Locate the flat metal coupler and the sets of brackets, bolts, and

Phillips screws (4 each) that have been shipped on the inside of the
Expansion Cabinet. The coupler provides strain relief and keeps the
Expansion Cabinet and System Module a fixed distance apart (6
inches). Figure 4-2 shows the appearance of the metal coupler.

Back Wall
Y
12"
/.\ Back
Back
225"l
. 36
24" 4-225" )
l | Front | Front v
T Top
225" View
System Module Expansion Cabinet

Figure 4-1. Expansion Cabinet and System Module Footprint

Step 3.

Use bolts to attach the coupler brackets to the System Module and the
Expansion Cabinet. Each cabinet has holes at the bottom to accommo-
date the bolts. See Flgure 4-2 for proper placement of the brackets.

Step 4.

Move the Expansion Cabinet and System Module into place about 6
inches apart and with front panels flush. Place the metal coupler on
top of the coupler brackets and adjust the position of the Expansion
Cabinet and System Module so the holes in the coupler match up with
the holes in the tops of the coupler brackets.

Step 5.
Use the Phillips screws to attach the coupler to the coupler brackets.
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Figure 4-2. Expansion Cabinet Installation

Step 6.
Follow the instructions in Chapters 5-8 to install peripherals in the
Expansion Cabinet.

Step 7.

Once all the peripherals have been installed, connect the Expansion
Cabinet’s AC line cord to the AC Power Controller at the lower back
of the Expansion Cabinet and to an appropriate wall outlet.

Once the System Module and Expansion Cabinet are installed you can
connect other components or boot the system. See Booting and Shutting
Down the System in this guide for booting instructions and see Disks if
you need to format disks. Please read the caution at the beginning of
this chapter before you boot the system.

—l
Installation
(continued)

Installing the Expansion Cabinet
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Power Options

The Expansion Cabinet can be configured for 120 Volt/20 Amp or 240
Volt/16 Amp operation. You choose a power option at the time the
cabinet is ordered, consistent with the power requirements of the
peripherals you plan to install. As indicated below, the total current
requirement of the Expansion Cabinet (20 Amps or 16 Amps) con-
strains the number and type of peripherals you can install.

The Expansion Cabinet uses the same line cord as the Stardent 1500/
3000 System Module: 115V /30A or 230V /20A. See the Site Prepara-
tion Guide for line cord specifications.

Mounting Peripherals
in the Expansion
Cabinet

The Expansion Cabinet accepts up to 25 EIA units of 19-inch rack-
mounted peripherals. Two of the EIA units are required for the AC
power controller; the other 23 units are available to mount peripherals.

When you order an Expansion Cabinet with peripherals, the Cabinet
arrives with peripheral mounting rails already installed, so the loca-
tion of the peripherals in the Expansion Cabinet is predetermined.
Any subsequent changes in your Expansion Cabinet configuration
must be consistent with the following constraints:

* Space Constraint: Total space used by the peripheral modules cannot
exceed 23 EIA rack units.

* Power Constraint: Total current requirement for installed peripher-
als cannot exceed 20 Amps for the 120 Volt option or 16 Amps for the
240 Volt option.

Table 4-1 gives current and height specifications for individual pe-
ripheral modules. Note that current requirements for the VME Card
Cage are a function of the number of boards installed. Table 4-1 gives
an upper bound based the current maximum configuration of one
VME repeater and four InterphaseV /4200 Controller boards; Table 4-
2 gives requirements on a per-board basis.

* Location Constraint: The 1/2-inch tape drive must be placed at the
top of the Expansion Cabinet chassis. The VME card cage must be
located at the bottom of the chassis, just above the AC Power Control-
ler. To assure optimal performance other peripheral drawers should
be spaced equally in the cabinet.

o Quantity Constraint: The Expansion Cabinet supports a maximum
of one 1/2-inch tape drive and one VME card cage. You can install
more than one dual disk drawer or quad disk drawer as long as the

4-4 Installation/Administration
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Mounting Peripherals
in the Expansion
Cabinet
(continued)
total number of modules does not exceed six (The AC power converter
has six sockets), and you install a maximum of one SCSI Quad drawer
per Stardent 1500/3000 SCSI controller.
Figure 4-3 gives example configurations that meet the power, space
and location constraints mentioned above.
Table 4-1. Expansion Cabinet Peripherals; Current and Height Constraints
Module Current (Amps) Height
120V 240V (EIA Units)
HP 88780A 1/2" Tape Drive 3.0 1.6 5
Quad Disk Drawer 35 2.0 3
Dual Disk Drawer 6.0 35 3
VME Card Cage (VME Repeater 3.2 1.6 12
+ 4 Interphase 4200 boards)
Total Requirement <=20 <=16 <=23
Cabling

Specific cabling requirements for each peripheral module are con-
tained in the appropriate chapter of this guide. Here are general
guidelines:

* Route AC line cords from the peripheral module down the left side
cable plenum of the Expansion Cabinet (facing rear) to sockets on the
AC Power Controller. A single line cord connects the AC Power
controller to the wall.

* Routesignal cables down the right side cable plenum of the Cabinet
to the VME card cage or directly to the System Module.

* Usethe grey rubberized cable ducts located along the sides of the Ex-
pansion Cabinet chassis to help keep cables in place.

Figure 4-4 shows the cable routing plan.

Installing the Expansion Cabinet
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Table 4-2. VME Card Cage Current Requirements

Figure 4-3. Example Expansion Cabinet Configurations

ltem . ~ Current (Amps)
120V 240V
VME Card Cage with VME Repeater .8 4
Interphase 4200 boards (each) .6 3
120 Volt 240 Volt
Current Height Current Height
30 | 12" Tape 5 A 1.6 1/2" Tape 5°
"""""""" 6.0 | Dual SMD Disk 3 25 | Quad Disk 3
} 60 Dual SMD Disk 3 ....... 25 Quad Disk 3
'VME Card Cage -
(with two 3.5 | Dual SMD Disk 3
20 Interphase 4200 12
Controllers)
Total: <20  AllOK Total: <16  AllOK 14
120 Volt 240 Volt
Current Height Current Height
35 Quad Disk 3 : 3.5 | Dual SMD Disk 3
35 | ouad Disk 3 , 3.5 | Dual SMD Disk 3
"""""""" 60 omswooe |3 "85 | Dual SMD Disk 3
""""""" . , VME Card Cage
6.0 | Dual SMD Disk 3 13 (with three 12
Interphase 4200
Controllers)
Total: <20  ANOK 12 Total: <16  ANOK 21
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AC Line
Cords

s To TITAN
System Module

Figure 4-4. Expansion Cabinet Cable Routing Plan (Rear View)

Removing the front door of the Expansion Cabinet allows improved
access during installation. To remove the front door, open the door as
wideas possible and lift it vertically. To reinstall, align the door hinges
with the holes in the upper and lower hinge brackets in the Expansion
Cabinet chassis. See Figure 4-5 for reference.

Hinge
Expansion s”
Cabinet
Chassi =
ssi % % Expansion
T \Q Cabinet
™= Door

Figure 4-5. Expansion Cabinet Front Door Removal

Cabling
{continued)

Front Door Removal

Installing the Expansion Cabinet
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Anti-Tip Protection

WARNING

Never pull more than one
peripheral drawer out at the
same time. The anti-tip bar can
support the weight of only one
loaded peripheral drawer.

The Expansion Cabinet has an anti-tip bar that should be extended
when you install peripherals in the upper portion of the Cabinet and
when you pull out the 1/2-inch tape drive to gain access. To use the
anti-tip bar

(1) Open the front door of the Expansion Cabinet.

(2) Locate the anti-tip bar at the bottom of the Expansion Cabinet.
(3) Pull until the bar is fully extended.

(4) Rotate the anti-tip bar’s support column 90 degrees so that the
circular base is flush with the floor.

(5) Tighten the locking nut on the end of the bar so the circular base
does not slip.

See Figure 4-6 for reference.

Expansion Expansion
Cabinet Cabinet
Chassis Front Door

NS

Anti-Tip
Bar

Figure 4-6. Anti-Tip Bar

AC Power Controller

The AC Power Controller accepts power from an AC wall outlet and
provides power in turn to each of the peripherals in the Expansion
Cabinet. The AC Power Controller is pre-installed at the bottom of
each Expansion Cabinet. Itis 19-inch rack mounted and requires 2 EIA
units of vertical space.
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AC Power Controller
(continued)

Figure 4-7 shows the back of the Power Controller. The six identical
AC power receptacles on the left side of the controller accept power
cords from each of the peripheral modules. To connect the power
controller's AC line cord, plug the cord in, then secure it with its strain
relief bracket. The strain relief bracket is located just above the line
cord receptacle, as shown in Figure 4-7. Loosen the two screws on the
bracket, then rotate the bracket 180 degrees to hold the cord in place.
Finally, route the AC line cord to the correct wall outlet. The AC
Power Controller uses the same line cord as the Stardent 1500/3000
System Module. See the Site Preparation Guide for line cord specifica-
tions.
NOTE .
Each AC Power Controller can accept 120 Volt/20 Amp or 240 Volt/ E’éﬁ‘j }}59;70/ 2?“:‘ P E;’é‘da(nomi_
16 Amp power. Your choice of line cord determines the power option  nal rating 115V/ 308, For the
forthe Expansion Cabinet. All peripherals in the Cabinet must use the ZLIISVi/slﬁ‘se ggggg?ng}ixﬁé&m
same power option; the AC controller does no voltage conversion. 530 /20A).
The AC Power Controller has a power-on indicator light panel and a
circuit breaker switch on its back panel.

AC Outlets Power-on Strain Relief
, . . indicator Bracket
e O o ® e 0
Q.O 0.0 0.0 Circuit @
Breaker AC Line Cord

Figure 4-7. AC Power Controller Back Panel
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INSTALLING THE
QUAD DISK
DRAWER

The 51/4-inch Quad disk drawer accommodates up to four SCSI disk
drives (380 MB or 760 MB) with power supplies and connectors.
Figure 5-1 shows the front panel of the drive.

Il ll ll

Figure 5-1. Quad Disk Drawer and Dual SMD Disk Drawer

Follow this procedure to install the drive drawer in the Expansion
Cabinet.

Step 1: Note.

Two people are needed for this procedure. Make sure the Expansion
Cabinet power is off and that the cabinet is unplugged at the AC
power controller.

Step 2.
Unpack the drive drawer. To unpack the drawer, open the shipping
box, remove the four styrofoam corner protectors and carefully lift the

drawer out. The drawer weighs about 80 pounds when fully config-
ured.

CHAPTER FIVE

WARNING

Never pull out more than one
peripheral drawer at a time.

| o II Quad Disk Drawer

«—— Dual SMD Disk Drawer

Quad Drawer
Installation
NOTE
Consult the Field Service

Manual if you need to
install mounting rails.

Installing the Quad Disk Drawer
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Quad Drawer
Installation
(continued)

Step 3.

Open the front door of the Stardent 1500/3000 Expansion Cabinet.
Remove the frontdoor, if you wish, to improveaccess. Extend the anti-
tip bar. (See Chapter 4 for instructions.)

Step 4.

Slide the appropriate rack mounting rails until they are fully extended
and lock into place. The rails, as shown in Figure 5-2, should already
be installed in the Expansion Cabinet chassis. If you need to install
mounting rails yourself, consult the Field Service Manual.

Mounting rails

AC Power converter

Front of Expansion Cabinet

Figure 5-2. Quad Drawer Mounting Rails

Step 5.
With two people holding the drawer, mount the drawer on the
mounting rails.

Step 6.

To slide the drawer back into the Expansion Cabinet, release the
locking latches on the mounting rails and push the drawer in until it
is fully retracted.

Step 7: Check Interlock Mechanism.

Check the back of the expansion cabinet to see if it has a drawer
interlock cable. The cable prevents more than one drawer from being
pulled out at once. If your Expansion Cabinet has an interlock cable,
attach it to the peripheral drawer.
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Step 8: Cabling.

The drives in the Quad Drawer are all daisy-chained together and
thus require only one SCSI signal cable. Plug the signal cable into the
back of the drive drawer as shown in Figure 5-3, then route the cable
down the right side of the Expansion Cabinet and over to the System
Module. Plug the AC line cord into the back of the drawer as shown
in the figure and route the cable down the left side of the Expansion
Cabinet to the AC power controller. The Quad Drawer also requires
a SCSI terminator, as shown in the figure.

L minn g
& = "
4
| I
AC Plug scsil scsi

Terminator Cable

Figure 5-3. Back of Quad Disk Drawer

Step 9: Configuration.

The disk drives should already be configured for use. The disk device
number and associated UNIX device references are listed in the chap-
ter entitled System Overview. If you wish to add a device to the drawer,
need to recode device numbers or need to format disks, consult the
Field Service Manual. Note that each Stardent 1500/3000 SCSI control-
ler (0 or 1) can be connected to a maximum of seven SCSI devices,
including internal devices. Use a maximum of one Quad drawer per
SCSI controller.

.|
Quad Drawer
Installation

(continued)

Installing the Quad Disk Drawer
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INSTALLING THE
HALF-INCH
TAPE DRAWER

Follow this procedure to install the HP88780A 1/2-inch reel-to-reel
tape drive with SCSI interface.

Step 1: Note.

Two people are needed to install the tape drive in the Stardent 1500/
3000 Expansion Cabinet. The drive weighs about 120 pounds. Make
sure the Expansion Cabinet is unplugged at the AC Power Controller.

Step 2.
Unpack the tape drive according to the manufacturers instructions.

Step 3.

Consult the HP manual shipped with the tape drive for notices,
warnings, and general operating procedures.

Step 4.
Open the front door of the Expansion Cabinet. Remove the front door
to improve access. (See Chapter 4 for instructions.)

Step 5.

Extend and place the anti-tip foot according to the instructions given in
Chapter 4.

Step 6.

Slide the uppermost rack mounting bars until they are fully extended
and click into place.

Step 7.

With two people holding the drive, carefully install the drive on the
mounting rails, and make sure it engages in the mounting rail before
pushing it into the Expansion cabinet. Make sure the tape is upright

and the control panel is to the right as you face the Expansion Cabinet.
See Figure 6-1.

CHAPTER SIX

WARNING
Never pull out more than one
peripheral drawer at a time.

NOTE
Consult the Field Service Manual if
you need to install mounting rails.

Installing the Half-Inch Tape Drawer
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HP 1/2 Inch Tape Drive

-

A

Control Panel

Mounting rails

AC Power Controller

Front of Expansion Cabinet

Figure 6-1. Installing the 1/2-Inch Tape Drawer

Step 8.

To slide the tape drive into the Expansion Cabinet, release the locking
latches on the side of the mounting rails, and slide a movable clip into
place so that the locking latch stays released. Push the drive drawerinto
the Expansion Cabinet until is is fully retracted.

Step 9: Check Interlock Mechanism.

Check the back of the expansion cabinet to see if it has a drawer
interlock cable. The cable prevents more than one drawer from
being pulled out at once. If your expansion cabinet has an
interlock cable, attach it to the peripheral drawer.

Step 10: Cabling.

The Half-inch tape drive requires a SCSI signal cable, a SCSI termina-
tor and an AC power cord. Each is supplied with the tape drive itself.
Connect the SCSI cable to the right-hand SCSI port on the tape drive;
connect the terminator to the left-hand SCSIport on the drive. Route the
SCSI cable down the right side of the Expansion Cabinet and over to
port A or B on the Stardent 1500/3000 System Module I/O board. Re-
member that SCSI port A corresponds to UNIX controller number 0 and
SCSI port B corresponds to controller 1.

Route the tape drive’s AC line cord down the left side of the Expansion
Cabinet to one of the six AC power receptacles on the AC Power
Controller.
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Setting the

ive ID
Tape drive ID 7 should be assigned to the drive. Follow this procedure. Tape Drive

Step 1

Make sure the tape drive is powered-up, but off-line.

Step 2.

Locate the control buttons on the front panel of the drive, as shown in
Figure 6-2.

Step 3.
Set the Tape ID as follows:

Press OPTION to enter option mode.

Press NEXT until ADDR or ID appears.

Press ENTER.

Press NEXT or PREV until you reach ID number 7.

Press ENTER. The number 7 appears for a minute, then
the display reverts to ADDR or ID.

Press OPTION or RESET to leave option mode.

Thetapedriveis now configured foruse. Follow theinstructionsin the
HP 88780A User's Guide to use the tape drive with your system.

OPTIONPREV NEXT ENTEH

Figure 6-2. HP 88780A Tape Drive Front Panel

Installing the Half-Inch Tape Drawer Installation/Administration 6-3






INSTALLING THE
DUAL SMD DISK
DRAWER

The Dual SMD Disk Drawer holds up to two 8-inch SMD disk drives,
the Fujitsu M2382K, a fan and a power supply. Each pair of disk drives
is controlled by an Interphase V/4200 controller board installed in the
VME Card Cage or in the Stardent 1500/3000 System Module’s VME

Expansion Board. For adescription of the VME Card Cage see Chapter
8.

To install the Dual SMD Disk Drawer in the Stardent 1500/3000
Expansion Cabinet, follow this procedure.

Step 1: Note.
Two people are needed for this procedure. A Phillips screwdriver is

required. Make sure the Expansion Cabinet is unplugged at the AC
Power Controller.

Step 2.

Unpack the drive drawer. To unpack the drawer remove the top cover
of the shipping box, remove the cardboard tube that surrounds the drive
drawer, remove the top styrofoam packing material, and lift the drawer
out. The drawer weighs about 100 pounds when fully configured.
Note that the control and data cables for the disk drives are already
attached to the drive drawer.

Step 3.
Open the front door of the Expansion Cabinet. Remove the front door,

if you wish, to improve access. Extend the anti-tip bar. (See Chapter
4 for instructions.)

Step 4.
With two people holding the drawer, mount the drawer on the

mounting rails located in the Expansion Cabinet chassis. (See Figure
7-1.)

CHAPTER SEVEN

WARNING
Never pull out more than one

peripheral drawer at a time.

NOTE

Consult the Field Service Manual if
you need to install mounting
rails.

Installing the Dual SMD Disk Drawer

Installation/Administration 7-1



Expansion Cabinet

S—

.] ¥~ Mounting
8 Rails

8 " SMD Disk Drawer
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Figure 7-1. Installing the Dual SMD Disk Drawer

Step 5.

As you slide the drawer into the Expansion Cabinet, make sure that the
control and data cables for the disk drives are fed out the back of the
Expansion Cabinet.

Step 6: Configure the disk drives.

Before securing the drive drawer in the Expansion Cabinet, check the
configuration of the disk drive DIP switches as shown in Figure 7-2 and
described in Table 7-1. You do not need to remove the metal cover of
the disk drive to check the DIP switches. Note that as you face the drive
drawer from the front of the Expansion Cabinet, Drive 0 is on yourright
and drive 1 is on your left.

(The disk drives also has terminators that should already have been
corrected configured at the factory. If you need to check the disk drive
terminators, see the Field Service Manual.)
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(setting is shaded|

(setting is shaded,|

Front of Drive Drawer

Figure 7-2, SMD Disk Drive DIP Switches

Table 7-1. SMD Disk Drive DIP Switch Settings

Switch Block Drive 1 Drive 0
SWi1: 1and 7 ON, 7 ON,
others OFF others OFF
Swa: 2 and 6 ON, 2 ON,
others OFF others OFF
SWa3: 1-4 OFF 1-4 OFF
SW4: 2,3,4,6 ON, 2,3,4,6 ON,
others OFF others OFF
SW5: 4 ON, 4 ON,
others OFF others OFF

Installing the Dual SMD Disk Drawer
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Step 7.

Push the drive drawer in until itis fully retracted. Attach the two Phillips
screws that secure the drive drawer to the Expansion Cabinet chassis
and the two screws that secure the front panel of the drive drawer.
Consult Figure 7-3 for reference.

Step 8: Check Interlock Mechanism.

Check the back of the expansion cabinet to see if it has a drawer
interlock cable. The cable prevents more than one drawer from being
pulled out at once. If your expansion cabinet has an interlock cable,
attach it to the peripheral drawer.

Step 8: Cabling.
.| Attach to
E 34—-— Mounting
Rail
~ Front of Disk Drawer " Attach as
T T shown
| m |
o) ' 0]

Disk Drawer Cover

Figure 7-3. Front of 8-Inch SMD Disk Drawer

Route the 60-position signal cable and the 26-position data cable(s)
down the right side of the Expansion Cabinet to the VME card cage or
directly over to the System Module’s VME Adapter Board (if you have
no VME card cage in your Expansion Cabinet). See Chapter 8 for
cabling instructions for the VME card cage configuration; consult the
Field Service Manual if your configuration does not include a VME
card cage.

To add or replace a drive in the drawer consult the Field Service
Manual. For information on formatting disks see the chapter entitled
Disks in this guide.
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INSTALLING THE
VME CARD
CAGE

The Expansion Cabinet’s VME card cage allows your Stardent 1500/
3000 system to support more than four SMD disk drives. (Up to four
SMD disk drives can be supported directly via controllers in the
Stardent 1500/3000 System Module’s VME Expansion Board, Slot 0 of
the System Module card cage.)

When you order a VME card cage as part of your Expansion Cabinet
configuration, the Expansion Cabinet is shipped to you with the
following VME equipment already installed:

* A VME card cage with 12 board slots, numbered 1-12 from the left
as you face the back of the Expansion Cabinet. The first slot on the left
(Slot 1) is reserved for a VME repeater board. The Interphase V/4200
Controller boards you ordered should be installed in slots 2-5. (Slots 6-
12 are currently unused.) :

* A secondary HVE repeater board which is cabled to a primary HVE
repeater in the System Module VME Adaptor Board (each HVE
repeater is labeled primary or expansion (secondary)). The board is
shipped installed in the VME card cage and with cables attached.

* 1-4 Interphase V/4200 controller boards installed in the VME card
cage.

To use the VME card cage you must
(1) Confirm your Interphase V/4200 Controller configuration.

(2) Connect cables from the SMD disk drawer(s) to the card cage.

CHAPTER EIGHT

WARNING

Always power on the VME card
cage before powering on the
Stardent 1500/3000 system. If the
power on order is reversed the
system may not boot or operate
correctly.

Installing the VME Card Cage
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(3) Connect cables from the HVE repeater in the card cage to the cor-

responding repeater in the Stardent 1500/3000 System Module VME
Adaptor Board (slot 1).

@ _Connecf the VME Card C‘age’s_ AC line cord to a corresponding
receptacle in the Expansion Cabinet’s AC Power Controller.

The next sections show how to do each task.

Confirm Interphase
V/4200 Controller
Configuration

The Interphase controllers installed in the VME card cage should
already be configured for use. For UNIX references, the controller in
Slot 2 of the card cage is Controller 2, the controller in Slot 3 is
Controller 3, and so on. Figure 8-1 shows the back of the VME card
cage with slots identified, and Figure 8-2 gives Interphase Controller
addresses, UNIX controller numbers, and format program controller
numbers.

If you need to install Interphase controllers, or are changing your
configuration, consult the Field Service Manual.

VME d

Repeater
Cables 1

~N

AC Line Cord

(<]

Set 1 2 3 4 5 6-12

Figure 8-1. Back of VME Card Cage
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Confirm Interphase
V4200 Controller

Configuration
(continued)

Inpterphase
XlrgEe glaortd Controller VME UNIX Format
Switch Settings Address Name Controller
n g
2 N E 0x400 c2dXsX 0
off
3 on
off 0x600 c3dXsX 1
4 on 0x800 “c4dXsX 2
5 0xa00 c5dXsX 3
(setting is shaded)

Figure 8-2. Interphase Controller Switch Settings and Controller Numbers

A Connect Disk Drawer
Chapter7 describes how to install the 8-inch SMD Disk Drawer. Follow - to VME Card Cage

these steps to route cables to the VME card cage once the disk drawer
has been installed.

Step 1.
Route the 60-pin control cable to the matching 60-pin port on the correct

VME card cage board (see Figure 8-1). Make sure the cable orientation
is downward. '

Step 2.

As you face the back of the Expansion Cabinet, the SMD disk drive on
your left is Drive 0. Route the 26-pin data cable from Drive 0 to the
LOWER 26-pin port on the correct VME card cage board. Route the 26-
pin data cable from Drive 1 (the right hand drive as you face the back
of the Expansion Cabinet) to the UPPER 26-pin port on the VME card
cage board. See Figure 8-1 for reference. Make sure the cable
orientation is downward.
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Connect VME Card
Cage to System
Module

NOTE

If you encounter any problems
using the VME Adaptor Board,
check to see that the board's DIP
switches are all in the OFF
position.

Follow these steps to cable the VME card cage to the VME Adaptor
Board in the System Module.

Step 1: Note.
Make sure the System Module is powered—down and unplugged. A
Phillips screwdriver is required for this procedure.

Step 2.

If you are using an already-installed VME Adaptor Board, remove the
board from the System Module card cage according to the instructions
in the Field Service Manual. A new front panel is required to install the
HVE repeater clamps and cables properly. If you plan to use a new
VME Adaptor Board, unpack the board carefully. If the HVE repeater
is not yet installed in the VME Adaptor Board, unpack the HVEre-
‘peater.

O

[
®
Terminating Clamp
®
®
°

O VME Expansion Board

Figure 8-3. Metal Terminating Clamps, VME Expansion Board
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Connect VME Card Cage to

System Module
(continued)

Step 3.

Locate the metal terminating clamp on the outer edge of the VME
Adaptor Board (see Figure 8-3). Remove the clamp. As shown in the
figure, there are five Phillips screws; two on the edge and three toward
the face of the board. If your VME Expansion Board does not have a
clamp (it may have a metal slot guard instead), a clamp should have
been shipped to you under separate cover. If so, remove the slot guard
and locate the clamp.

Step 4.

If the HVE repeater board is not yet installed, install it in the lower bay
of the VME Adaptor Board, component sides up on each board. As
shownin Figure 8-4, the 50 and 60-pin ports should face toward the port
edge of the board. Secure the board with the four black lever at the
corners of the bay opening.

Figure 8-4. VME Expansion Board with Interphase Controller
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Connect VME Card Cage

to System Module
(continued)

Step 5.

Feed the 50 and 60-pin connectors from the Expansion Cabinet’s VME
card cage (slot 1) through the opening on the edge of the VME Adaptor
Board where you just removed the metal clamp.

Step 6. A

Attach the 60-pin cable to the matching 60-pin port on the HVE repeater
board in the VME Adaptor Board. Attach the 50-pin cable to the 50-
pin port. The cables are keyed visually, and pin 1 (the red-coded end
of the cable) faces downward when the VME Adaptor Board is installed
in the System Module card cage.

Step 7.

Reinsert the clamp you removed in Step 3. Use the clamp to terminate
the copper shielding on the two cables. Secure the clamp with the five
Phillips screws mentioned in Step 3.

Step 8.

* Reinstall the VME Adaptor Board according to the instructions in the

Field Service Manual.

Connect AC
Line Cord

Attach the VME Card Cage AC line cord to the back of the card cage
and to one of the AC receptacles on the Expansion Cabinet’s AC Power
Controller.

The VME Card Cage is now fully installed as cabled. If all other
peripherals are installed you can proceed to power-up the system. For
booting instructions see Booting the Shutting Down the System in this
guide and for configuration instructions see the section entitled Con-
figuration. ' ’
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INSTALLING THE
TWO- GIGABYTE
TAPE DRIVE

Follow this procedure to install the Exabyte EXB-8200 cartridge
tape drive with SCSI interface.

Note. Plan to locate the Exabyte tape drive on top of the System
Module or Expansion Cabinet or on a nearby table or desktop.

Step 1. Unpack the tape drive.

Step 2: Device ID Number. The tape drive is shipped with its
DIP switches set as device number 6. You can confirm the DIP
switch settings by looking through the small panel on the rear of
the drive (See Figure 9-1). Plan to connect the tape drive to SCSI
controller 1 on the System Module I/O Board and use device
number 6. If you wish to use another device ID, consult the Field
Service Manual for details on how to configure the device number.
The UNIX special device files created for the drive are:

/dev/rmt/c1dé6h (high density, rewind on close)

or

/dev/rmt/c1d6hn (high density, no rewind on close)

Step 3: Stardent 1500/3000 Power Off. The Stardent 1500/3000
System Module must be turned completely off before cabling the
tape drive to the Stardent 1500/3000. See the Installation and
Administration Guide for details on how to shut down the system.

Step 4: SCSI Cable. Attach a SCSI cable to the upper SCSI port
on the rear of the tape drive (See Figure 9-1). Connect the other
end of the cable directly to SCSI Controller 1 (Port B on the Star-
dent 1500/3000 System Module I/O Board) or as the last device in
a daisy chain (ie., with a Half-Inch Tape Drawer or Quad Disk
Drawer). To add another device to the tape drive in a daisy chain,
remove the external terminator on the lower SCSI port and con-
nect a SCSI cable to the desired device. Keep in mind that a SCSI
controller can handle a maximum of 7 SCSI devices.

CHAPTER NINE

NOTE

Because the device number (6)
has been set at the factory you do
not need to remove the small
panel and change the DIP
switches. To remove the panel
requires a star-shaped torque
screwdriver.

WARNING

Never turn Stardent 1500/3000's
ower off until shutdown to state
(the PROM) is complete.

Turning the power off

prematurely risks file system

corruption.

Installing the Two-Gigabyte Tape Drive
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Step 5: Power Cord. Connect the Exabyte AC power cord to the
receptacle on the rear of the drive and to an appropriate AC
power source. '

Step 6: Stardent 1500/3000 Power On. The Stardent 1500/3000
must be powered on for the Exabyte to perform its auto-test.
Bring the system up to PROM mode, but do not boot the UNIX
system. Booting the system before the tape drive performs its
auto-test prevents the system from recognizing the Exabyte’s
presence.

View device ID through
Window. At right is ON . % % on:
coded device number 6.  OFF % . [ | Loft: m]

/ o)

o) / SCS ports

Fuse ACin

Power
Switch

Figure 9-1. Exabyte Tape Drive Rear Panel

Step 7: Exabyte Power On. Turn on the tape drive using the
power switch on the rear of the drive. The drive performs its
auto-test, which lasts 1-2 minutes. At the completion of the auto-
test, both LED’s turn off.

Step 8: Insert Tape Cartridge. Press the door open button. The
door will open in 10 to 15 seconds. Insert a tape and close the
door. After a few seconds the green LED will appear, indicating
that the tape drive is ready.
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Step 9: Boot the System. See the chapter entitled Booting and
Shutting Down the System for instructions on how to boot the UNIX
system.

Here are several important notes about operating the Exabyte
tape drive.

If the door-open button is pressed while the amber LED is
off, the Exabyte drive will ignore the request. Pressing the
door-open button will not stop the tape during a write
sequence.

When you push the door-open button with a tape installed it
takes about 15 seconds for the door to open.

When you push the door-open button and the tape is not at
the beginning the tape will rewind before the door opens.
Rewinding may take a long time.

Other items of interest:

The drive must be cleaned after every 30 hours of use, or
problems will occur while reading or writing to tapes.
Obtain a cleaning kit from the Exabyte Corporation (Exabyte
Part Number 180123).

Tape cartridges may be purchased from the Exabyte Cor-
poration. Several sizes are available, and large quantities
reduce the price significantly. An 8mm tape cartridge with
2048 MB capacity is Exabyte Part Number 180104.

Operating Notes

Installing the Two-Gigabyte Tape Drive
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BOOTING AND
SHUTTING DOWN
THE SYSTEM

Stardent 1500/3000 is installed initially by an Stardent field ser-
vice representative who makes sure that the options you ordered
are connected properly and working and that the system software
is operational. When installation is complete Stardent 1500/3000
is in automatic boot mode.

This chapter shows you how to boot Stardent 1500/3000 automat-
ically and manually. It also describes how to set the system date
and time, change system run levels, reset the system, and shut the
system down.

CHAPTER TEN

If your system has been set to automatic boot mode you can use
the following procedure to boot Unix from a power-off condition.
If you follow the procedure given here and Unix does not boot
automatically, follow the instructions in the next section to boot
the system.

Step 1. Make sure your Stardent 1500/3000 is completely con-
nected and plugged in. If this has not yet been done, see the other
chapters in the Installation section of this guide or your Stardent
representative.

Step 2. A plastic cartridge has been placed in the cartridge tape
drive to protect the heads during shipment. Remove the cartridge
by pushing it into the drive. The drive’s spring mechanism
releases the cartridge so you can pull it out.

Step 3. Place the power switch on the lower right rear of the Sys-
tem Module in the “on” position.

Step 4. Place the lower key switch on the front of the System
Module in the “normal” position. Insert the key into the upper
key switch.

Booting the System
Automatically

Booting and Shutting Down the System
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Booting the System
Automatically
(continued)

Step 5. Power up the monitor or system console terminal.

Step 6. Power up the System Module by turning the upper key
switch to the “on” position.

Step 7. The system should boot automatically. Within a few
minutes you should either see a login: prompt appear on the
monitor or system console terminal screen, or the # prompt that
appears in Unix single user mode.

If the single user mode prompt appears, it means that the initde-
fault entry in your system’s /efc/inittab file has been set to 1 (for
single user mode). If so, you can enter multi-user mode simply by

typing
# init 2

(See System Processes in this guide for more information on the
[etc[inittab file.

To boot the system from a power-on condition (upper key switch
in the “on” position), make sure the lower key switch is in the
“normal” position and turn the upper key switch to the “reset”
position. The spring-loaded switch slips back to the “on’ position
when you let go.

If the root file system is in an inconsistent state, fsck repairs it and
then causes an automatic reboot of the system.

Booting the System
Manually

You may need to boot Stardent 1500/3000 manually for any of the
following reasons:

e  The system has been set to manual boot mode.

e A problem prevents the automatic boot procedure from
working correctly. In that case you may need to perform
diagnostic tests from the PROM, and then reboot the system
manually.

e  The Stardent 1500/3000 operating system needs to be loaded
from tape containing a software update.

*  You want to bring the Stardent 1500/3000 system up in
- single-user mode to perform special administrative func-
tions.
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You boot the system manually from the Stardent 1500/3000
PROM. The PROM prompt appears when any of the following is
true:

*  You power on the machine with the reset control key switch
in the “diagnostic” position.

*  You interrupt the automatic boot procedure by pressing
<CTRL>C.

° The automatic boot procedure aborts, due to certain system
failures.

*  The NVRAM variable bootmode is set to m, for manual boot.
To boot the system manually use the following procedure.

Step 1: Check the values of the NVRAM boot variables. The
default boot actions taken by the PROM are controlled by the
PROM environment variables. These variables are kept in non-
volatile memory (NVRAM) and specify the default boot device,
boot file name, and so on. Since the variables are stored in
NVRAM they persist across Stardent 1500/3000 power shut-
downs.

To list the PROM environment variables, type n (for nvram) at
the PROM prompt. '

Table 10-1 gives the default values of the NVRAM boot variables

(also called PROM boot environment variables).! For the boot pro-
cedure you can ignore the other variables listed in response to the
n command.

If each of the variables is set at its default value, proceed immedi-
ately to the next step. If not, set the value with the command

! An additional NVRAM boot variable, bootmode, does not influence the way in which
you boot the UNIX system from the PROM, but does affect what happens when you boot
from a power-off condition. If bootmode is set to a (for automatic), automatic booting
proceeds when you power-on the system. If bootmode is set to m (for manual), the PROM
prompt appears when you power-on the system.

Booting the System
Manually
(continued)

Booting and Shutting Down the System
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Booting the System
Manually
(continued)

Table 10-1. NVRAM Boot Variables - Default Values

bootfile unix

path scsi(1,5,0)
rootdev scsi(1,5,0)

swapdev scsi(1,5,1)
secondary | scsi(1,5,8)sash
dumpdev | scsi(1,5,1)

prom 1> n variablename=value

For example, to set bootfile to the value unix, type

prom 0> n bootfile=unix

For more on Setting NVRAM boot variables, see the chapter enti-
tled NVRAM Variagbles and Boot in the PROM Manual section of
this guide.

Step 2: Check the setting of the lower key switch on the Star-
dent 1500/3000 System Module front panel. To boot to the
multi-user level place the switch in the “‘normal’”” position; to boot
to the single-user level place the switch in the “diagnostic” posi-
tion.

Step 3: Issue the appropriate boot command. If the environ-
ment variables have been set correctly, you can boot the system
with the command

prom 1> b

(To boot to single user mode you can issue the command

prom 1> b -8

This overrides the setting of the lower key switch and orders a
boot to single user mode.)

Step 4: Check the Date and Time. Once the system is booted,
check the date and time setting by issuing the command

# date

If you need to set the date or time see Date below in this chapter.
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Follow these instructions to boot the UNIX system from a termi-
nal connected to the Diagnostics Communication Port (DCP).

If the DCP port terminal is not to be the system console, follow
the manual boot procedure given in this chapter. ‘

If you want the DCP port terminal to be the console, you must do
two things:

(1)  Set the value of the NVRAM variable console to dcp:

prom 1> n console=dcp

(2) Issue a boot command. If the terminal baud rate is 9600
baud, you can issue the simple boot command

prom 1> b

If the terminal baud rate is not 9600, you must issue a full
boot command, specifying the terminal baud rate as well as
the boot instructions:

prom 1> boot sesi(l,5,0)unix -b{baudrate}

Please see Boot in the PROM Manual section of this guide for more
on boot command syntax.

Booting the System
from the DCP Port

Having Stardent 1500/3000’s date and time set correctly is essen-
tial for accurate record keeping and tracking. Follow these steps
to set the date and time.

1. Check the date. When you boot Stardent 1500/3000 for the
first time you should check that the date and time are accurate.
You can do that by issuing the date command:

# date
Mon Jan 7 02:40:32 PST 1987
#

The date and time should be correct. If they are not, change them
as follows:

Setting the Date and
Time

Booting and Shutting Down the System
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Setting the Date and Time

(continued)

2. Set the time zone. The environment variable TZ determines
the time zone for your Stardent 1500/3000. You should receive
Stardent 1500/3000 with a correct time zone setting; but if you do
not, or if the machine is later moved to a different zone, you need
to set the time zone.

If you have Bourne shell users on your system, set the time zone
for them in the system profile, /etc/profile. Just change the lines

TZ=value
export TZ

in the file. The rules for assigning values for TZ are in the sh(1)
section of the Commands Reference Manual. For instance,

TZ=PST8PDT
refers to the Pacific Time Zone and Daylight Savings Time.

The system profile is not executed for C-shell users on the system,
so setting the time zone is a little different. Users must set the
time zone variable in individual .login files. They should add the
line

setenv TZ value

to the file. wvalue can be assigned using the same rules as for the
shell environment variable TZ. Alternatively, the value can be
taken from the filenames in the directory /etc/zoneinfo.

3. Set the date. If you are logged on in single-user mode, use the
date command to set the date and time. (In multi-user mode, as
super-user, change the date and time using the datetime command.
See the Commands Reference Manual for details.) Use the date com-
mand as follows:

# date mmddhhmmyy

The first mm is the month number (01 to 12). dd is the day of the
month. #hh is the hour, on the 24 hour clock. The second mm is the
minute number. The optional yy is the last two digits of the year
number.

For instance, the command line
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Setting the Date and Time
(continued)

# date 0107024087

yields the following result:

# date 0107024087

# date

Wed Jan 7 02:40:12 PST 1987
#

, Changing Run Levels
If your system is in single user mode (run level 1, s or S), you can
change to multiuser mode (run level 2) by typing

# init 2

From multiuser mode you can change to single use mode by
becoming super-user and typing

# init 1

For more on changing run levels and on doing a full shutdown of
the system, see Shutting Down the System below in this chapter.

Resetting the System
This section describes methods of resetting Stardent 1500/3000.
Figure 10-1 summarizes the information.

Power-off Reset

Moving the upper front panel key switch to the “off” position
turns Stardent 1500/3000’s power off. Before turning the power
off, make sure the system has been shut down properly. (See
Shutting Down the System below in this chapter.

To restart the system after power-off, place the lower key switch
in the desired position as described below. Turn the upper key -
switch to the “on’ position.

Hard Reset

When you do a hard reset of the system, the system is immedi-
ately halted and control is returned to the PROM. A hard reset
may corrupt the file system or cause you to lose recently created
files, so be sure that the system has been shut down properly or
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Resetting the System
(continued)

that you have no alternative before doing a hard reset.

To do a hard reset, place the lower front panel key switch in the
“normal” position and turn the upper key switch to the spring-
loaded “reset”” position.

Once control has been returned to the PROM, the UNIX system
reboots automatically if the current value of the NVRAM variable
bootmode is a (automatic). Otherwise the system remains in PROM
mode and a manual boot is required to return you to the UNIX
system.

If bootmode has been set to a but you wish to remain under PROM
control upon hard reset, turn the lower key switch back to the
“’diagnostic’” position within two seconds of doing the reset.

Soft Reset

A soft reset is generally used for debugging purposes. When you
order a soft reset of the system, the system interrupts the program
that is running and returns control to the PROM. To return to the
program after a soft reset you type the PROM command g or go.

Issuing a soft reset does not cause damage to the system or the
program running, providing the go command is used to restart
after debugging is complete.

To do a soft reset, place the lower front panel key switch in the
“diagnostic” position and and turn the upper key switch to the
“reset’” position. Alternatively, hold down the <CTRL> and
<ALT> keys on the key board and type <DEL>.
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Figure 10-1. Resetting the System: Keyswitch Operations

Resetting the System
(continued)

The term shutdown means to change the state, or run level, of the
system. You must be super-user to shut the system down.

The simplest way to shut the system down safely and go to the
PROM is to type

# sync
# halt

If you wish to use the PROM for OS debugging use a soft reset to
enter the PROM. (See above, Resetting the System.)

Shutting Down the
System

shutdown(1M) is the general command to change the state, or run

The shutdown Command

Booting and Shutting Down the System
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A
Shutting Down the System

(continued)

WARNING

Never turn Stardent 1500/3000's
ower off until shutdown to state
(the PROM) is complete.

Turning the power off

prematurely risks file system

corruption.

level of the system. You must be super-user to use the command.
Here is the syntax of the command:

shutdown [-y] [-ggraceperiod] [-iinitstate]

where graceperiod is in seconds and initstate is the new state to be
entered.

The shutdown command executes the file etc/shutdown, a shell
script containing shutdown instructions and messages. Within
the /Jetc/shutdown script, the init process is used to perform the
level change, and any appropriate /etc/rcN files are executed as the
system enters the new state.

Stardent 1500/3000 is shipped with a default /etc/shutdown script.
You can modify the script if you wish, but that shouldn’t be neces-
sary for most applications.

Complete Shutdown

To prevent corruption of the root file system, it is important that
Stardent 1500/3000’s power NEVER be shut off until the shut-
down process is complete.

To do a complete shutdown with the shutdown command you use
the initstate option 0. This changes Stardent 1500/3000’s state to
zero, the power-down (PROM) state. Here are some example
command lines:

shutdown -i0 Shuts the system down to the power-down
(PROM) state. The system sends a warning
message and a final message, waits 60
seconds, and then sends a message asking
for confirmation. When the shutdown is
complete a you are returned to the PROM
and it is safe to turn the power off.

shutdown -g90 -i0
Same as the first command listed, except
that the system waits 90 seconds between
the final message and the confirmation
request.

shutdown -y -i0 Same as the first command, except that the
-y option pre-answers the confirmation
question affirmatively. You do not have to
confirm before the system is completely
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shutdown. If you issue this command,
your screen looks something like this:

# shutdown -y -i0
System going down in 60 seconds. Please log off!

System going down immediately.

The system is down.

prom #>

Single-user mode is used to install or remove software utilities,
backup or restore files and file systems, and to check file systems.
You can bring the system down to single user mode by issuing the
command

# init 1

as super user; or you may issue a shutdown command. The shut-
down command executes the file /etc/shutdown (which contains the
init command) and and executes the file /etc/rcl if it exists.

Here are some example command lines:

shutdown -il Brings the system down to the single-user run
level, unmounting all file systems except the root
file system and killing all processes except those
related to the console.

shutdown -is Brings the system down to the single-user run
level, but does not unmount file systems and
only kills processes spawned by init.

shutdown -i$S Brings the system down to the single-user run
level, but does not kill processes nor unmount
file systems.

The -y and -ggraceperiod options can also be used when shutting
the system down to the single-user level. For instance

# shutdown -y -il

shuts the system down to single-user run level 1 without asking
for confirmation. You see the following message appear,

T T S
Shutting Down the System

(continued)

Shutting Down to
Single-
User Mode

Booting and Shutting Down the System
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I
Shutting Down the System

(continued)

INIT: SINGLE USER MODE
#

indicating that you may now proceed with your administrative
tasks.

When you are ready to return the system to multi-user state, you
can issue the shutdown command with run level 2 (multi-user)
specified, or shut the system down completely and reboot.

Caution about
Shutdowns

If there are multiple users on your system, it is important that
they be notified when a shutdown is imminent. You can do this
in the following ways.

e If you are scheduling a shutdown for a particular time, notify
users by entering a message to that effect in the /etc/motd
(message-of-the-day) file.

° Use the wall(1) (write-to-all-users) command to warn users
when a shutdown is imminent.
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SYSTEM
OVERVIEW

This chapter is a brief system administrator’s look at the Stardent
1500/3000 graphics supercomputer or Stardent 1500/3000 Server.
It gives an overview of the hardware components and software
environment, lists key files and directories used in system
administration, and describes how to record video images from
the Stardent 1500/3000 Graphics Supercomputer monitor screen.

CHAPTER ELEVEN

This section describes what you need to know as a system
administrator about Stardent 1500/3000 hardware.

Hardware Overview

The front panel of the Stardent 1500/3000 System Module is
located behind a decorative, corrugated facade that slides up and
down. The front panel has two key switches, two run lights, and a
cartridge tape drive. These items are described below.

Front Panel

NOTE

Throughout this document the
term “System Module” refers to
the cabinet that houses the
Stardent 1500/3000 processors,
memory, etc.

System Overview
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Hardware Overview
(continued)

Key Switches. The front panel has two key switches. The upper
switch is the power and reset switch; the lower switch is the reset
control switch. The spring-loaded power switch has three posi-
tions: ““off”, “on”’, and “reset”’. The “off” position is to the left, the
“on’’ position is to the right, and the spring-loaded ““reset” posi-
tion is further to the right (the key snaps back to the “on” position
after reset).

The reset control switch has two positions: the “diagnostic” posi-
tion and the ““normal” position. Booting the System in this guide
describes how to use the key switches to reset the system.

Lights. Behind the Stardent logo on the front panel is a green
power light (LED). It monitors the state of the Stardent 1500/3000
power supply and is always on when Stardent 1500/3000 is
powered. The amber LED on the front panel is used for diagnos-
tic purposes. It monitors the boot process as follows:

Preboot LED is on.
Booting UNIX LED flashes slowly while UNIX is loaded.
Running normally | LED flashes quickly.

Problem LED is on steadily. Examine the console
for error messages and the CPU board
LEDs for failure information.

PROM

The Stardent 1500/3000 PROM (programmable read-only
memory) is used for initial boot of Stardent 1500/3000, system
diagnostics, diagnostic and boot commands, and any function
external to the UNIX operating system. When the system is first
powered up (in manual boot mode) the PROM outputs a card
cage inventory and a prompt similar to the following;:

Titan Monitor, Version 6.3, Thu May 26, 10:28:31 PDT 1988
Board Inventory:

slot status revid board type

1 0x012c00la 24 1/0

2 3 CPU, cpuid: 1

3 0x01££0020 0 Memory, 32 Mbyte

5 3 CPU, cpuid: 2

6 0x01££0020 0 Memory, 32 Mbyte

8 0x012¢9000 0 Graphics

9 0 Graphics Expansion
prom #>
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At the PROM prompt you can boot the Stardent 1500/3000
operating system, boot hardware diagnostics, boot the format
program or perform diagnostic procedures. See the chapters enti-
tled Booting the System and Disk Drives for details.

Hardware Overview
(continued)

Two I/O drawers are located behind the front panel. They are
accessible from the front of the System Module when its hinged
door is open. (Note that the hinged door has a lock along its right
edge). The drawer on the left contains the primary and one
optional SCSI disk drive. The drawer on the right contains the
1/4-inch cartridge tape drive and an optional SCSI disk drive.
(The cartridge tape and disk drives are discussed in the next sec-
tions.)

Refer to the Field Service Manual for instructions how to remove
the I/O drawers.

/O Drawers

Stardent 1500/3000 supports various mass storage devices:

e Internal 5 1/4-inch SCSI disk drives (1-3)

e  Internal 1/4-inch SCSI cartridge tape drive

*  Quad Disk Drawer with up to 4 SCSI 5 1/4~inch disk drives
*  1/2-inch SCSI reel-to-reel tape drive

e 2-Gigabyte SCSI cartridge tape drive

e 1-Gigabyte SMD disk drives (8-inch)

To identify each device the system requires a controller number
and a device number.

The figures and tables on the next several pages show controller
and device numbers for all currently supported disk and tape
devices. The tables also give full UNIX device names for each
device and, where appropriate, the device names to be used from
the PROM. Note that the PROM only supports references to the
SCSI disk drives and the 1/4-inch SCSI cartridge tape drive. For a
full discussion of UNIX device names, see File System Administra-
tion in this guide.

Devices

System Overview
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Hardware Overview
(continued)

Table 11-1. Internal SCSI Device Names and Numbers

Device Location Ctlr # | Dev. # UNIX Reference PROM Ref.
1/4" Cartridge Tape: Rt.I/O drawer 0 6
QIC-11 low-density, Rt.1/O drawer 0 6 /dev/rmt0 or not supported
rewind on close /dev/rmt/c0d6l
QIC-24 high-density, | Rt.I1/O drawer 0 6 /dev/rmt16 or scsi(0,6,x)
rewind on close /dev/rmt/c0déh
QIC-11 low-density, | Rt.1/O drawer 0 6 /dev/rmt4 or not supported
no rewind on close /dev/rmt/c0déln
QIC-24 high-density, | Rt.1/O drawer 0 6 /dev/rmt20 or not supported
no rewind on close /dev/rmt/c0dé6hn
Primary SCSI disk: Lt. I/O drawer 1 5 /dev/dsk/c1d5sx scsi(1,5,x)
1st optional SCSI disk: Rt. 1/O drawer 0 5 /dev/dsk/c0d5sx | scsi(0,5,x)
2nd optional SCSI disk: | Lt.I/O drawer 1 4 /dev/dsk/cld4sx | scsi(1,4,x)
CHANNEL 1 OR B CHANNEL 0 or A
DISK (5) DISK (5)
DISK (4) TAPE (8)

FRONT OF SYSTEM

Figure 11-2. Internal SCSI Device Locations

Internal SCSI Device Notes:

W

2)

The PROM only supports high density, rewind-on-close
tape devices.

The italicized x in the Table 11-1 UNIX and PROM device
references (last two columns of the table) refers to a specific
disk partition or tape section.
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Table 11-2. SCSI Quad Disk Drawer Device Names and Numbers

Controller, Location Ctlr # | UNIX Device Name | PROM Ref.
Attached to SCSI A on I/O board
in card cage slot 1 c0
Left front /dev/dsk/c0d1sx scsi(0,1,x)
Left rear /dev/dsk/c0d2sx scsi(0,2,x)
Right rear /dev/dsk/c0d3sx scsi(0,3,x)
Right front /dev/dsk/c0d7sx scsi(0,7,x)
Attached to SCSI B on I/O board
in card cage slot 1 cl
Left front /dev/dsk/cldlsx scsi(1,1,x)
Left rear /dev/dsk/cld2sx scsi(1,2,x)
Right rear /dev/dsk/cl1d3sx scsi(1,3,x)
Right front /dev/dsk/cl1d7sx scsi(1,7,x)
Attached to SCSI A on I/O board
in card cage slot 8 kO
Left front /dev/dsk/k0d1sx scsi(2,1,x)
Left rear /dev/dsk/k0d2sx scsi(2,2,x)
Right rear /dev/dsk/k0d3sx scsi(2,3,x)
Right front /dev/dsk/k0d7sx scsi(2,7,x)
Attached to SCSI B on I/O board
in card cage slot 8 k1 :
Left front /dev/dsk/kld1lsx scsi(3,1,x)
Left rear /dev/dsk/k1d2sx scsi(3,2,x)
Right rear /dev/dsk/kld3sx scsi(3,3,x)
Right front /dev/dsk/k1d7sx scsi(3,7,x)

Device # 2

Device # 3

)
(Disk)
ice #1

evice #7
(Disk)

Hardware Overview

Front of Quad
Drawer

Figure 11-3. SCSI Quad Drawer Device Locations

Quad Disk Drawer Device Notes:

(1) The PROM controller numbers differ from UNIX controller
numbers. PROM controller range from 0 to 3 whereas
UNIX controller numbers have the values c0, c1, kO and k1.
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Hardware Overview
(continued)

(2) The k controller numbers are only used in dual I/P board
configurations.

(3) The italized x in the Table 11-1 UNIX and PROM device
references (last two columns of the table) refers to a specific
disk partition or tape section.

Table 11-3. Half-Inch Tape Device Names and Numbers

Controller, Description Ctlr # | UNIX Device Name
Attached to SCSI A onI/O board
in card cagesslot 1 c0
High density, rewind on close /dev/rmt/c0d7h
High density, no rewind on close /dev/rmt/c0d7hn
Low density, rewind on close /dev/rmt/c0d71
Low density, no rewind on close /dev/rmt/c0d7In
Attached to SCSI B on I/O board
in card cage slot 1 cl
High density, rewind on close /dev/rmt/c0d7h
High density, no rewind on close /dev/rmt/c0d7hn
Low density, rewind on close /dev/rmt/c0d71
Low density, no rewind on close /dev/rmt/c0d7In
Attached to SCSI A on I/O board
in card cage slot 8 k0
High density, rewind on close /dev/rmt/k0d7h
High density, no rewind on close /dev/rmt/k0d7hn
Low density, rewind on close /dev/rmt/k0d71
Low density, no rewind on close /dev/rmt/k0d7In
Attached to SCSI B on I/O board
in card cage slot 8 k1
High density, rewind on close /dev/rmt/k1d7h
High density, no rewind on close /dev/rmt/k1d7hn
Low density, rewind on close /dev/rmt/k1d71
Low density, no rewind on close /dev/rmt/k1d7In

1/2-Inch Tape Device Notes:

(1)  The k controller numbers are only used in dual I/P board
configurations.

2-Gigabyte Tape Device Notes:

(1)  The k controller numbers are only used in dual I/P board
configurations.

(2) To avoid confusing device names, do not connect the 2-
gigabyte tape drive to controller 0 (port A) on the I/O
board in slot 1.
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Hardware Overview
(continued)

Table 11-4. Two-Gigabyte Tape Device Names and Numbers

Controller, Description Ctlr # | UNIX Device Name
Attached to SCSI B on I/O board
in card cage slot 1 cl
High density, rewind on close /dev/rmt/cldéh
High density, no rewind on close /dev/rmt/cld6hn
Attached to SCSI A on I/O board
in card cage slot 8 kO
High density, rewind on close /dev/rmt/k0d6h
High density, no rewind on close /dev/rmt/k0d6hn
Attached to SCSI B on I/0O board
in card cage slot 8 k1
High density, rewind on close /dev/rmt/kldéh
High density, no rewind on close /dev/rmt/kldéhn

Table 11-5. Dual SMD Disk Drawer Device Names and Numbers

Controller, Description Ctlr # Device # | UNIX Device Name
Attached to VME board
in card cage slot 0
right hand drive c2 and up do /dev/dsk/c2d0sx
/dev/dsk/c2d0sx
left hand drive c2and up di /dev/dsk/c2d1sx
/dev/dsk/c3d1sx
Attached to VME board
in card cage slot 9
right hand drive k2 and up do /dev/dsk/k2d0sx
/dev/dsk/k3d0sx
left hand drive k2 and up d1 /dev/dsk/k2d1sx
/dev/dsk/k3d1sx

Dual SMD Disk Device Notes:

(1)  Controller numbers c2, c3, c4, etc. and k2, k3, k4, etc. are all
reserved for SMD device controllers. Assign controller
numbers consecutively.

(2)  The italized x in the Table 11-1 UNIX and PROM device
references (last two columns of the table) refers to a specific
disk partition or tape section.
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Hardware Overview
(continued)

(3) Each SMD drive controller can handle up to 2 daisy-
chained drives. It you are setting up a disk-striped
configuration in which each controller is connected on only
one drive, use the device numbers as given in the table on
this page (d0 or d1) but change the device controller
number every time you add a new controller.

The following sections give specific information about the disk
drives and the internal SCSI tape drive. For disk and tape instal-
lation and adminstrative procedures, see the Installation section of
this guide and the chapter entitled Disk Drives.

1/4-inch SCSI Cartridge
Tape Drive

NOTE

To avoid potential read errors,
we recommend that you use high
density tapes for reading and
writing.

The 1/4-inch cartridge tape is used for software distribution and
backups. Stardent 1500/3000 uses a a SCSI controller-based 1/4-
inch tape drive.

Reading and Writing the Cartridge Tape

Be especially careful when writing tapes to Stardent 1500/3000.
The only tape format that can be written on the SCSI 1/4-inch
tape drive is the high density format (3M DC600A or Sony QD-
600A). The DC300A tape can be read (on the low-density driver
/dev/rmtQ or [dev/rmt/c0d6]), but cannot be written on Stardent
1500/3000. In particular, do not use Sun tapes for backups or any
writing.

Note that the file copy command dd (1M). has conversion features
that allow you to read tapes written on other systems. See the
Commands Reference Manual for details.

For your reference, the tape standard is ANSI standard X3B5/85:
“Unrecorded Magnetic Mini-Tape Cartridge For Standard Inter-
change.” Here are the most important components of this stan-
dard:

Size .25 inch (6.30 mm)
Flux Transitions 12,500 ftpi (495ftpmm)
Coercivity 550 Oersteds (44,000 Ampers/Meter)

Stardent Computer Corp. distributes its software on the 3M
CD600A cartridge tape, which complies with this standard. The
3M CD600A tape holds 125 MB of data in the QIC-24 tape format.
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Loading and Unloading the Cartridge Tape
To load a cartridge tape in the drive:
(1)  Face the cartridge tape drive.

(2)  Orient the tape so that the metal plate is down, the writing
is on the top, and the roller, capstan, and tape opening are
to the left.

(3)  Push in the tape. The tape travels to the back of the drive
and the tape lock (on the lower left of the tape) snaps into
position to hold in the tape.

Once the tape is placed in the drive the green light located on the
tape drive lights up. The drive tensions the tape and positions the
tape so that the beginning-of-tape (BOT) marker is under the
read/write tape head. At this point, and whenever the tape is in
the drive and in the BOT position, the green light on the front
panel turns off.

To remove the cartridge tape from the drive:
(1) Wait until the green light is off.
(2)  Press on the tape.

(3)  The tape lock snaps out of the way and the tape partially
ejects. You can then remove the tape from the drive.

Hardware Overview
(continued)

Stardent currently supplies the following disk drives for use with
Stardent 1500/3000:

PRIAM 738: A 5 1/4-inch SCSI disk drive with capacity 380 MB
unformatted (320 MB formatted).

MAXTOR XT-8760S: A 5 1/4-inch SCSI disk drive with capacity
760 MB unformatted (640 MB formatted).

Fujitsu K2382M: An 8-inch SMD disk drive with capacity 1 GB
unformatted.

Disk Drives

System Overview
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Hardware Overview
(continued)

Disk Specifications

Table 11-6 contains disk drive specifications.

Table 11-6. Stardent 1500/3000 Disk Specifications

Item PRIAM 738 | MAXTOR XT-8760S Fujitsu K2382M

Controller name scsi scsi VME
Controller number | c0,c1,k0Oorkl | c0,c1,k0 or k1 c2 and up or k2 and up
Sector size 1K 1K ’ 2K
Sectors/track 18 28 2
Tracks/cylinder 15 15 27
Sectors/cylinder 270 416 594
Cylinders 1222 1629 745
mkfs parameters:

blks/track 9 8 11

tracks/cyl 15 13 27

Disk Formats and Partitions

Each disk drive contains a volume header and a number of disk
partitions (as specified in the volume header). The volume header
resides at the beginning of the disk and contains the information
summarized in Table 11-7.

As a system administrator you interact with the disk volume
header to obtain partition sizes for creating a file system (the
mkfs(IM) command), or to repartition the disk. See File System
Administration for file system creation and Disk Drives for informa-
tion about partitioning the disk.
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Table 11-7. Disk Volume Header Information

Ttem Description
disk device device-dependent parameters
parameters

small, flat file system used for standalone
programs that can be booted directly from
the PROM or from the standalone shell, sash

volume header
file system

list of up to 12 partitions numbered 0-11, each of
which contains this information:
partition number
number of (1024-byte) blocks in the partition
first block in the partion
partition type (file system, volume header, bad track
forwarding (track replacement), raw,
diagnostic, or entire volume)

disk partition
table

UNIX Disk Partition References

UNIX (and PROM) references to disks require a disk partition
number. Table 11-8 lists some important partitions on the default
primary boot disk (/dev/dsk/c1d5sx).

Table 11-8. Default Primary Disk Partitions

Function Partition Partition Name
Number
root file system partition 0 /dev/dsk/c1d5s0
swap partition 1 /dev/dsk/cld5sl
entire disk partition 5 /dev/dsk/c1d5s5
volume header 8 /dev/dsk/cld5vh
track replacement partition 9 /dev/dsk/c1d5s9
entire volume partition 10 /dev/dsk/c1d5s10
diagnostics partition 11 /dev/dsk/c1d5s11

Disk Drives in this guide contains a reprint of the full default parti-
tion table for the primary boot disk. For overview purposes, sim-
ply note the following:

*  Partition numbers are purely logical; they do not refer to
actual physical location on the disk. For instance, partition 8,
the volume header, always begins at block 0 of the disk.

Hardware Overview
(continued)
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Hardware Overview
(continued)

* There is a direct association between disk partitions and
UNIX file systems; each file system resides on a disk parti-
tion. Your choice of which partitions you use for user files or
data is a function of available disk partitions and their sizes.
As you create file systems and assign particular uses to them,
keep the following in mind:

o  The root file system should not be used for any user
files or data.

o  Partitions 8-11 on each disk are reserved for the pur-
poses given in Table 11-8 above.

o  The default partitions configured for your system are
sufficient for many applications. You may have no
need as a system administrator to repartition the disk.

Computer Boards

The Stardent 1500/3000 System Module card cage contains one or
more CPU boards, one or more memory boards, one or two 1I/O
boards, one or two graphics boards, and (optionally) graphics
expansion and VME expansion boards. Refer to Figure 2-1 in
Chapter 2 of this guide for the proper location of the boards in the
card cage as a function of configuration option:

Single I/O board

Dual I/0 board, single graphics board
Dual I/O board, dual graphics boards
Dual I/0 board, no graphics (Server)

Each board has a small set of LEDs near the top of the board. On
each board the top (first) LED is green. It becomes active after
power-up when the board passes a go/no-go test. It should
remain on for the entire time the system is operational.

On each remaining board all of the remaining LEDs are red. The
second LED on each board is a general problem indicator. If it is
on while the top LED is off, there is a definite problem. If both the
first and second LEDs are on, there may or may be a problem. If
both LEDs are on, a needed hardware check has probably not
been done.

On the CPU and memory boards LEDs 3 and 4 are bus activity
lights. LED 3 is an S-bus activity light and LED 4 is an R-bus
activity light. If you observe these LEDs while the system is run-
ning, you can judge levels of activity on the two system buses.
The last six LEDs on each board are for more detailed diagnostic
purposes.
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For more on the CPU board LEDs see the PROM Manual section
of this guide. For detailed descriptions of the boards themselves,
see the Hardware Reference Manual.

Hardware Overview
(continued)

Stardent 1500/3000 has an asynchronous communication port
available for diagnostic purposes. The port is accessible through
the R5-232 jack on the back of the master CPU board. (See below
for identification of the master CPU board.) You can connect a
VT100-compatible terminal directly via a null modem cable, or
you can connect a modem (the default is 2400 baud). The terminal
should support

*  8bit characters, one stop bit, no parity
. CR, NL, LF, TAB, and BS characters
* 2400 and 9600 baud operation.

To use a modem or terminal attached to the DCP you need to
ensure baud rate compatibility between the port and the modem
or terminal. You can do that in any of the following ways.

(1) Set the NVRAM variable baud to the baud rate of the termi-
nal or modem. (See NVRAM Variables in this guide for
instructions.)

(2)  Use devices that operate at the default rate of 2400 baud.

(3)  When the terminal or modem is connected and communi-
cations are established, press the BREAK and RETURN
keys in sequence until you get recognizable PROM infor-
mation on the screen. The BREAK-RETURN sequence
cycles you through the feasible set of port baud rates.

Once you have reached the PROM over the DCP, you can run
diagnostic tests or boot the Stardent 1500/3000 operating system.
See Booting the System in this guide for booting instructions.

Diagnostics
Communication Port

In multiple processor configurations one of the CPU boards is
designated as the boot master. It is the first board booted when
the system is powered up and it is the board whose DCP should
be used for general diagnostic purposes.

Once the PROM is operational you can determine the master CPU
board by the activity of the board LEDs. During normal

Master CPU Board

NOTE
The boot master CPU is only a
master processor from the
pers ective of the PROM. From

IX and general architectual
perspectlve there is no difference
among processors. All
functionality is symmetric.

System Overview

Installation/Administration 11-13



Hardware Overview
(continued)

operations the LEDs on the master CPU board flash up and down,
while the LEDs on any other CPU boards flash in unison.

Table 11-9 shows the default card cage location of the master CPU
board as a function of system configuration. It also lists the CPU
ID of each board. (The CPU ID is used for a variety of internal

system functions.”)

Table 11-9. Default Master CPU Board Assignments

Number of Slot Containing CPUID
CPU boards | Default Master CPU | of Master CPU
1 5 2
2 2 1
3 4 0
4 4 0

If you wish to change the master CPU you can do so by powering
down and disabling the current master CPU board.

The PROM prompt always shows the CPU ID of the current mas-
ter CPU board. If you see the prompt

prom 1>

for instance, the boot master CPU is the CPU board with CPU ID
1.

You cannot change the boot master CPU without physically disa-
bling or removing the master board, but the PROM does let you
communicate with other CPU boards. Use the command

! To determine the mapping between CPU ID and card cage slot, take the octal
representation of the card cage slot, drop the 4’s digit, and reverse the remaining two digits.
The resulting number is the CPU ID. Thus, for instance, the CPU board in slot 5 has octal
representation:

101
Dropping the 4’s digit leaves
01

and reversing the remaining digits leaves

10
which is the binary representation of the number 2. Thus, the CPU ID of the CPU board in
slot 5is 2.
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prom 0> x newCPUID

to communicate with other CPU boards, where newCPUID is the
CPU ID of the board with which you wish to communicate.

Hardware Overview
(continued)

Preventive maintenance consists of retensioning the cartridge
tape, cleaning the cartridge tape head, and cleaning the air filter.

Cartridge tape retensioning. The cartridge tape should be reten-
sioned after every 2 hours of use, to compensate for the over- and
under-stretching that is inevitable when tapes are used. From the
UNIX system use the mt(1) command:

# mt -f /dev/rmtxx reten

where /dev/rmtxx is the name of a cartridge tape special device file as
listed in Table 1 in System Overview in this guide and described in
File System Administration.

Cartridge tape head cleaning. The cartridge tape head should
be cleaned after every few hours of use. Follow these steps:

(1)  Dock the head, if necessary, to gain access. To dock the
head, press inward on the tape carriage plate where the
cartridge is normally inserted. Stop pushing when the
travel is restricted and the latching mechanism releases.
The carriage plate slides out automatically (about 3/8
inch). The head is now docked.

(2)  Use a foam swab soaked in head cleaning solution to clean
the head and the tape cleaner blades. Use only lint-free
swabs. Never clean the capstan with the head cleaner, as
severe damage may result. Return the head to the ready
(to load tape) position by pushing the carriage plate until
its motion is restricted from any further travel.

Alternatively, you can clean the head with the Perfect Data QIC II
Drive Head Cleaning Kit. (Wangtec Part No. 102791-21). The kit
consists of a tape cartridge form factor with a cleaning pad and an
arm for moving the cleaning pad across the head. Apply a few
drops of cleaning solution to the pad, then insert the cleaning car-
tridge into the drive. Move the handle up and down to clean the
head surface. After cleaning, remove the cartridge and proceed
with normal use.

Preventive Maintenance

System Overview
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Hardware Overview
(continued)

Air Filter Cleaning. An air filter is located inside the front door
of the System Module, near the bottom. The spongy filter is held
in place by a textured boundary strip on the door. The filter
should be cleaned when dirty (about every 6 months for an aver-
age environment). Check the filter more often if your environ-
ment is unusually dusty. Follow these steps to clean the filter.

(1) Power down Stardent 1500/3000 and open the front door.
Gently pull the air filter to remove it.

(2) Rinse the filter with water and shake it out to dry.

(3)  Put the filter back in its place on the inside of the System
Module front door. Press around the edges to secure it.

Software Environment

The Stardent 1500/3000 operating system is Stardent Computer’s
adaptation of the UNIX operating system. It includes a full imple-
mentation of AT&T’s UNIX System V Release 3 with Berkeley 4.3
UNIX extensions, high performance enhancements, and support
for Stardent 1500/3000’s integrated graphics.

System administrative procedures are derived from these sources
according to Table 11-10:
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Software Environment
(continued)

Table 11-10. Stardent 1500/3000 Administration: Sources

Stardent 1500/3000 Administration: Sources
Stardent Computer

Hardware configuration and operation

Initial operating system installation

Operating system updates

Boot procedure

Disk partitioning, formatting, file system type selection
Cartridge tape procedures

Prom monitor

System crash dump procedure

Root file system reconstruction

Networking (NFS)

AT&T V.3 UNIX System
User administration
Terminal line and terminal type administration
File system creation, checking, mounting
Back-up procedure
System multi-user boot sequence
System shut down
System security
Line printer spooling
uucp
Mail (mailx)

Berkeley 4.3 UNIX System
C-shell
Networking (rlogin, rsh, /etc/hosts, ...)
Mail (aliases, sendmail,...)

Kernel Environment
The Stardent 1500/3000 operating system supports all AT&T V.3
kernel calls. It supports BSD 4.3 kernel calls for TCP/IP, Berkeley
mail, and selected Berkeley features such as job control and sym-
bolic links.
User Environment

The user environment consists mainly of AT&T V.3 commands.
They are located in the usual places: /bin, [usr/bin, and [etc. BSD
4.3 derived commands are located in /usr/ucb.
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Software Environment
(continued)

Compilation Environment

NOTE

Because the Stardent 1500,/3000
operating system is based on
System IX, not all BSD
system calls are available. You
can check on the availability of
particular system calls by using
the man command.

The Stardent 1500/3000 provides compilation environments for
both AT&T V.3 and BSD 4.3 programs. Programs can be com-
piled to use either set of system calls or a combination thereof.
You can make the selection on the command line. For instance,
the C compiler accepts

cc —-43 {standard cc arguments}
to specify the Berkeley system call libraries and header files.

Separate lib and include directories exist for AT&T V.3 and BSD
43. The AT&T V.3 directories are in their usual places:
Jusrfinclude, [usr/lib, and [lib. The BSD directories are in /lib/bsd,
Jusrfinclude/bsd, and [usr/lib/bsd.

Where to Find Things

Here is a general list of directories and files needed for system
administration. The directory and file hierarchy is illustrated in
Figure 11-4.

[bin Contains user commands.

[dev Contains special device files and directories
(see File System Administation). ’

Jetc A collection of files used in system
administration.

/lib, [usr/lib Contains AT&T-derived library files and
specialized commands.

[lib/bsd, [usr[lib/bsd ~ Contains BSD-derived library files.

[tmp Contains temporary files. This is one of the
directories that needs to be monitored for
excessive growth. (See File System Adminis-
tation).

[usr[adm Contains logs of system error messages.

[usr/adm/messages contains general system
error messages; specialized messages are in
other [usr/adm files.
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Where to Find Things
(continued)

| I | I I I |
[ oin | [rdev| | rete| [ /tmp | [ 7opt ] [ib ] I/usr |

User Special Admin Temp Opt'l Library Library
Commands Device Files Files SW Files, Files,
Files & Special Special
Dirs Commands Commands

BSD
Llbrary
Files

lusr/

/user

End
User
Files

| | I | | | |
[tocal | [ ] [lacm] [exec]  [include] [mai |

Local Some System Commands Header Post Lp Spool
System Library Error Files Office Files
Files Files Messages

bin bsd

Local Bsd

User Header

Commands Files

Figure 11-4. UNIX Administration Directories and Files

usr/bin Contains executable commands.

[usrlinclude Contains AT&T-derived header files for C
programs.

[usrfinclude/bsd Contains BSD-derived header files for C
programs.

Jusr/mail The local post office directory.

[usr[spool Contains the Ip spool, mail, uucp, and cron
subdirectories.

Jusr/X11 Contains X Window System files.

Jusr/X11/bin Contains X Window System commands.

X Windows
Files

X User
Commands
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Where to Find Things
(continued)

/etc/cron. You can use the program /etc/cron to execute com-
mands at specified dates and times. /etc/cron is a daemon, a pro-
gram that runs in the background when needed, with no active
intervention. When activated by a shell script, /etc/cron scans the
files in /usr/spool/cron/crontabs regularly to see what commands
should be executed. crontab files have the following format:

min hour daymo month daywk command
Here is a sample entry from a crontab file.

00 17 * * 1 /etc/fsstat >/dev/console 2>/dev/console

The entry means “At 5:00pm in the evening on mondays during
any month of the year, check to see if there are any file systems
that need to be fscked.”

Video Recording

Stardent 1500/3000 has an RS-170 interface that allows you to
record video images from the Stardent 1500/3000 screen. With
the proper equipment you can record continuous motion scenes
or single frames that are then converted into an animation
sequence.

Equipment

To record video images from Stardent 1500/3000 you need these
pieces of equipment:

e A Stardent 1500/3000 graphics expansion board as part of
your system configuration.

*  An NTSC encoder to convert separate RGB channels into a
composite NTSC-encoded signal. 2

* A sync generator, to feed a synchronizing signal to Stardent
1500/3000 and to the encoder. ®

2 Stardent 1500/3000 supports several video formats: NTSC (National Television
Standards Committee), PAL (Phase Alternating Line), and Betacam™. For PAL recording
substitute PAL equipment for the NTSC equipment listed here and use the pal command
instead of the rs170 command described below under “How to Record Video.” For
Betacam™ recording the arrangement is somewhat different. See “‘Betacam™ Recording,”
below.

3 Stardent 1500/3000 does not support “Sync On Green.” A separate sync generator
is always needed.
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(The encoder and sync generator may be combined in one unit.)

e A 1/2,3/4, or 1-inch video tape recorder (VIR), to record
the NTSC signal onto tape. For animation recording a VIR
capable of frame-by-frame recording is needed.

* A video monitor to allow you to view the video sequence as
it is being recorded by the VTR.

. For frame-by-frame animation, an animation controller to
accept single frames from Stardent 1500/3000 and send them
in sequence to the video recorder.

RS-170 Specification

Stardent 1500/3000 meets the RS-170 specification for video
recording through ports on its graphics expansion board. RS-170
is a low resolution (broadcast) video standard with signals
15.7Khz horizontal and 30hz interlaced vertical (about 640 pixels
by 480 lines). To record from the high resolution (1280 pixel by
1024 line) Stardent 1500/3000 screen you have the option of res-
tricting the recorded image to a 640 pixel by 480 line area of the
screen or of using a high resolution scan-converter to convert an
entire 1280x1024 screen image into RGB and NTSC output. The
high resolution scan-converter approach is more costly, but it
does allow you record the output of the entire 1280x1024 screen.

Video Recording
(continued)

Video tape recording formats vary in quality and price. You can
record video images from Stardent 1500/3000 in any of the fol-
lowing formats:

VHS: VHS is a 1/2-inch format that is recorded in the composite
mode. # Signal horizontal resolution is approximately 210 lines. °
VHS is appropriate for applications where image quality is not
critical and when no copies (multi-generation recordings) of the
master tape are required.

3/4-inch U-Matic: U-Matic is recorded in the composite mode but
is more stable and less noisy than VHS. Signal horizontal resolu-
tion is about 250 lines. U-Matic is considered to be an industrial

* Composite is the NTSC signal that combines all sync, timing, color and luminance
into one signal.

® This is a measure of signal clarity, not of the actual scan lines recorded.

Video Tape Recording
Formats

System Overview
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Video Recording
(continued)

standard and is suitable as a master tape for duplication of distri-
bution copies.

3/4-inch SP U-Matic: SP U-Matic is fully interchangeable with
standard U-Matic but utilizes a metal particle tape to increase
resolution while decreasing chroma noise and ringing. Signal
horizontal resolution is about 330 lines. In general terms, third
generation SP U-Matic is of the same quality and first generation
standard U-Matic.

SP Betacam™: SP Betacam™ is a 1/2-inch format (not the same
as 1/2-inch home Beta) that is recorded in component mode (3
discreet signals are recorded on tape). By eliminating the NTSC
composite process many aritfacts are eliminated, i.e., ringing,
chroma noise, chroma crawl. Also, resolution is dramatically
increased to approximately 360 lines because luminance is
recorded separately.

Composite Recording

Figure 11-5 shows the basic signal flow for composite NTSC video
recording. All video signals are connected by 75-Ohm coaxial
cables with BNC connectors. This is the basic signal flow for all
VHS, 3/4-inch U-Matic and 3/4-inch SP U-Matic arrangements.

TITAN Sync
System Module ! Encoder/ NTSC
Sync Gen Video
Monitor
. ]
R-GB 4
[ Y E—
@
" T
annat VT
[ 2 - ? "
Animation
Controller
RS-202 L rs422  §

Figure 11-5. Video Recording Equipment Placement

As illustrated, the Stardent 1500/3000 graphics expansion board
outputs RGB signals, which are sent to a combined encoder and
sync generator. The encoder in turn produces a composite NTSC
signal that is sent to the video recorder and to a video monitor.
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The sync generator built into the encoder unit provides sync and
timing signals for the video signal.

Sync is sent to Stardent 1500/3000 so that its output is synchron-
ized with the encoder.

Animation Recording

The dashed lines in Figure 1-4 represent the control cables and
additional signal connections required for recording animation
sequences.

To record animation sequences you need an animation controller
and a VTR that is able to do single-frame recording, in addition to
the encoder and sync generator.

Figure 11-6 shows one possible arrangement for recording anima-
tion sequences. Links from Stardent 1500/3000 to the animation
controller and from the animation controller to the VIR control
the recording of individual frames. From Stardent 1500/3000, con-
trol is maintained via an RS5-232 line connected to port A or B on
the System Module I/O board. From the animation controller to
the VTR, control is maintained over an RS-422 link. Note that
Stardent 1500/3000 requires custom software to communicate
with the animation controller over the RS-232 link.

The NTSC signal is routed from the encoder to the animation con-
troller and then on to the VIR and video monitor. In the arrange-
ment shown, loop-throughs within the animation controller and
the VTR are used to route the NTSC cable.

The illustration in Figure 1-5 is a general guideline for animation
recording, not a specification. For specifics, rely on wiring
diagrams for the animation controller you plan to use.

Betacam™ Recording

Figure 11-7 shows basic signal flow for component video record-
ing (e.g. Betacam™). All video signals are connected by 75-Ohm
coaxial cables with BNC connectors. The dashed lines show addi-
tional connections for animation recording.

In this case component signals (Y, R-Y, B-Y) are recorded on tape
and a transcoder is used to convert Stardent 1500/3000’s RGB out-
putto Y, R-Y, B-Y.

Video Recording
(continued)

System Overview
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Video Recording
(continued)

Figure 11-6. Component Video Recording Equipment Placement

How to Record Video

To make video recordings use the UNIX system command
7s170(1).> When you issue the command

# rsl70 on

Stardent 1500/3000 begins outputting the video image present in
the 640 pixel by 480 line reg1on in the upper left hand corner of
the Stardent 1500/3000 screen.” Please note these points:

(1)  The Stardent 1500/3000 monitor screen is disabled when
you issue the rs170 on command, because the command
changes the video timing rate of the Stardent 1500/3000
hardware. 8 To see the image being recorded you must use
a separate video monitor as shown in Figure 1-4. With the
video monitor you can see the image being recorded and
the effects of interaction (e.g. with the knob box).

¢ If you are using the PAL format for video recording, substitute the command pal on
or pal off for the

7 Unless you are using a high resolution scan-converter, in which case the entire
screen image is recorded.

8 Scrambled fragments of the image appear on the Stardent 1500/3000 monitor while
in RS170 mode. This is normal.

11-24 Installation/Administration

System Overview

Black
Sync Generator
TITAN l
System Module Syne | y
e
Transcoder RY
TS —
_1 B-Y VTR
)
D RGB RS-232 -
o Video e
s m— Video
¢ Composite
(NTSC)
® hmnnnny
Animation Video
Controller Monitor
RS-232
Bo



(2)  While you are recording, you can issue commands from
the Stardent 1500/3000 monitor or from another terminal.
You do not see the results of the command on the Stardent
1500/3000 monitor screen, however.

(3) Because you are recording only the image in the 640x480
upper left hand corner of the Stardent 1500/3000 screen,
the image should be in a window scaled to that size. The
Doré call to display graphics in that area is

DoDevice ("ardentxll","-geometry 640x480+0+0")

(For information on the Doré Library, see the Technical Over-
view and the Doré Programmer’s Guide.)

To stop a video recording sequence, issue the command

# rsl70 off

You can issue the command from the Stardent 1500/3000 monitor
or from another terminal. If you use the Stardent 1500/3000 mon-
itor, try to make sure that the mouse pointer has not been moved
during the video recording sequence. If it has, you may need to
search for a UNIX window before the rs170 off command is
accepted.

Video Recording
(continued)
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NVRAM
VARIABLES

CHAPTER TWELVE
NVRAM (non-volatile random access memory) variables are
environment variables for the PROM. The NVRAM variables
(listed in Table 12-1) serve as parameters for the boot process,
determine monitor characteristics, store network addresses, and
determine the baud rate for Diagnostic Communications Port
communications.

Table 12-1. NVRAM Variables !
Variable Function Default Mod. Status
Boot:

bootmode auto or manual boot a *

bootfile program to be booted unix

path device containing bootfile scsi(1,5,0)

rootdev disk partition for root file system | scsi(1,5,0)

secondary secondary boot program scsi(1,5,8)sash

swapdev disk partition for swap and page | scsi(1,5,1)
dumpdev device for system crash dumps scsi(1,5,1)
Monitor:

screen_font monitor font choice 2

screen_back background color 4411cc (hex) *

screen_fore character color ff££00 (hex) *

monitor monitor type std *

Network:

etheraddr machine’s Ethernet address (individual)

netaddr machine’s Internet address (individual) * %

hostname machine name (individual) ok
Communications:
baud direct connect port baud rate 9600 *
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Administrative tasks consist of displaying and setting the values
of NVRAM variables. For more on NVRAM variables see the
PROM Manual section of this guide.

NVRAM Variables:
Tasks :

1. Display/set the values of NVRAM variables. To see a list of
all current NVRAM variables issue the command

# nvram

from the UNIX system or from the PROM (the PROM also accepts
the abbreviation n). To set the value of an NVRAM variable use
the command

# nvram variable=value

from the UNIX system or the PROM (again, the PROM accepts n
as an abbreviation.)

2. Set NVRAM boot variables. We recommend that you leave
the boot variables at their default values, with the optional excep-
tion of bootmode. bootmode determines whether or not the system
autoboots upon power-up or reset. Choose 4 for autoboot and m
for manual. If you choose manual the PROM prompt appears
upon power on or reset; if you choose autoboot, the UNIX system
is booted upon power-up or reset. 2

To set the variable bootmode to manual issue this command at the
PROM prompt:

! The “modification status” column in the table shows whether or not the file requires
modification. If the modification status box is empty, no modification is recommended.
(Commands fall in this category.) If the box has a single asterisk (*), modification is
optional. If the box has a double asterisk (**), the file or variable must be examined (and
modified if necessary).

2 In autoboot mode the system boots to single or multi-user level according to the
“initdefault” entry in the file fetc/inittab. If the line

is:2:initdefault:

appears at the beginning of /etc/inittab the system boots to multi-user mode (run level 2); if
the line

is:1:initdefault:

appears the system boots to single user mode.
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prom 1> n bootmode=m

3. Set NVRAM monitor variables. Table 12-1 shows the four
NVRAM monitor variables. screen_font need not be changed. mon-
itor should be set when the system is initialized for the first time.
Choose std for standard monitor and stereo for stereo monitor.

screen_back and screen_fore, respectively, determine the back-
ground and character color for the monitor. The values are coded
as

RRGGBB

where each pair of letters is a hex number (0-ff) showing the inten-
sity of the color red, green, or blue. For instance, the value ff0000
shows the maximum intensity of red, with no green or blue
present, f600el shows high intensities of red and blue, with no
green, present, and 232289 shows a combination of the three
colors. The values of screen_back and screen_fore can be changed at
will. '

4. Set NVRAM network variables. Three NVRAM variables, eth-
eraddr, hostname, and netaddr, are required for configuration of an
Ethernet (or Cheapernet) network.

Each Stardent 1500/3000 has already been assigned an Ethernet
address (maintained in the NVRAM variable etheraddr) that looks
something like this:

00-00-7a-80-00-07

Do not change the address unless you are an experienced network
administrator doing special network customization.

hostname should be changed to the name of your machine.
Choose a short, alphanumeric name.

netaddr defines an Internet address for the system. See Network in
this chapter for information about obtaining an Internet address
and about uses of the variable hostname.

NVRAM Variables
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DISK
DRIVES

For a general overview of the Stardent 1500/3000 disks, see Sys-
tem Overview in this guide. This chapter describes how to format,
partition and stripe Stardent 1500/3000-supported SCSI and SMD
disk drives. Table 13-1 lists the commands, files, and variables
needed for disk configuration.

Table 13-1. Disk Configuration

Item Function
Utility:
standalone format program | format disks, from PROM
Command:
dvhtool read, modify disk volume header
Files:
/dev/dsk (block) disk device files
/dev/rmt* raw disk device files
NVRAM Variables:
path device containing boot file
rootdev disk partition for root file system
swapdev disk partition for swap and page
dumpdev device for system dumps

If you need to install a SCSI or SMD disk drive, see the Field Ser-
vice Manual or your Stardent field service representative. You can
use the diagnostic program periph.diag to check any SCSI disk
drives you have just installed and to check the current device
configuration. Load the diagnostics tape shipped with your sys-
tem (see System Overview in this guide for instructions on how to
use the tape drive) and type

prom 1> b scsi(0,6,4)

to boot the peripheral diagnostics program from tape.

CHAPTER THIRTEEN
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The program brings up a menu that allows you to check the
current SCSI device configuration and perform a suite of diagnos-
tic tests before returning you to the PROM prompt.

Formatting Disks

WARNING

Before you format a disk, make

sure that you have no need for

any data on the disk. Formatting

3 Lsk destroys all data on the
isk.

Disk formatting is required when you configure a new disk for
the system and, in rare cases, when a disk has been damaged. The
Stardent 1500/3000 format program formats both SCSI and SMD
disk drives.

To boot the format program (which resides in section 2 of the Star-
dent distribution boot tape), bring up the PROM from a power-off
condition by turning the lower key switch on the front panel to
the “diagnostic’” position and turning the machine on. Load the
Stardent software distribution boot tape (tape 1 of 2) according to
the instructions given in System Overview in this guide. Then, at
the PROM prompt, type

prom 1> b scsi(0,6,2)

You see some initial messages on the screen, then the format pro-
gram prompts you for type of disk interface:

Format Utility

Known Disk Interface Types:
(1) SCSI bus
(2) Interphase (SMD)
Select Interface Type (1-2, 0 to quit):

Type 1 to format a SCSI disk or 2 to format an SMD disk.

At this point the format program branches according to whether
you request to format a SCSI or SMD drive. The next two steps
describe how to use the format program in each case.

Formatting SCSI Disk Drives

After you select the SCSI disk interface type the format program
prompts you for controller and unit number. (Unit number is the
same as device number.) Refer to System Overview in this guide
for correct controller and unit numbers. For instance, to format
the primary boot disk (controller 1, device or unit number 5)
answer as follows:
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Select Interface Type (1-2, 0 to qguit): 1
controller number? 1
unit number? 5

Device is a MAXTOR XT-87608

Notice that once you have selected a particular disk drive, the for-
mat program prints the make and model of the drive, followed by
a question.

Use default parameters? y

Unless you are absolutely sure that you need special device
parameters, always accept the default. If the drive has already
been formatted on a Stardent 1500/3000 and the default paramert-
ers are different from the current parameters, the following mes-
sage and question appear on the screen:

New parameters invalidate partition table.
Reinitialize the partition table? y

You must answer “yes.”

The program next asks you if you wish to dump and/or modify
the device parameters. It is not necessary to do so. The format
program automatically supplies parameters that are correct for
the device you selected. If you choose to dump the device param-
eters you see output similar to this:

dump device parameters (y/n)? y
Error parameters:
Error recovery modes:
Error correction: Enabled
Recovered Errors: Report
Transfer on error: Enabled
Automatic Write Forwarding: n
Automatic Read Forwarding: n
Retry Count = 16
Correction Span = 0
Head Offset Count = 0
Data Strobe Offset Count = 0
Recovery Time Limit: No Retries
Disconnect/Reselect Parameters:
Buffer Full Ratio = NA
Buffer Empty Ratio = NA
Bus Inactivity Limit = NA
Disconnect Time LImit = NA
Connect Time Limit = NA
Configuration/Sparing Parameters:
Disk Geometry: 1222 Cylinders, 15 Tracks/Cylinder

Track Configuration = 19 blocks/track, 1024 bytes/block

Sparing Parameters:

Formatting Disks
(continued)
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Formatting Disks
(continued)

Tracks per Defect Zone = 15
Alternate Tracks per Defect Zone = 15
Alternate Tracks per Volume = 0

Interleave = 30

Track (Spiral) Skew = 0

Cylinder Skew = 0

modify device parameters (y/n)?

Table 13-2 shows the parameters supplied by the format program
for the PRIAM 738 and MAXTOR XT-8760S SCSI drives. If you
do need to change a parameter answer ““yes” to the modify ques-
tion. The program then prompts you for any parameter changes
that are permitted for the drive. To change a parameter type in
the new value (or yes if it is a yes/no question); to maintain the
current value type RETURN (or no if it is a yes/no question). To
reiterate, however, it is not necessary to change any parameters.

If you change the track configuration, the alternate tracks per
defect zone, or the alternate tracks per volume parameter, you see
the following message:

New parameters invalidate partition table.

Next you are asked if you wish to reinitialize the partition table.
You must answer ““yes.”

Reinitialize partition table? y

The format program next asks if you wish to dump or modify the
partition table. It is not necessary to do so. (If you need to parti-
tion the disk, do so with the dvhtool(1IM) command.) ’

dump partition table (y/n)? n
modify partition table (y/n)? n

The program next asks if you wish to reassign any bad blocks.
Answer no. (If new back blocks are found during formatting they
are automatically added to the bad block list.)

Any bad block to reassign (y/n)? n
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Table 13-2. SCSI Device Parameters for Format Program

Default Priam MAXTOR
Parameters 738 XT 8760S
Error correction Enabled Enabled
Recovered Errors Report Report
Transfer on error Enabled Enabled
Automatic Write Forwarding n n
Automatic Read Forwarding n n
Retry Count 16 16
Correction Span 0 12
Head Offset Count 0 0
Data Strobe Offset Count 0 0
Recovery Time Limit No retries  No retries
Buffer Full Ratio NA 0
Buffer Empty Ratio NA 0
Bus Inactivity Limit NA 1000usec
Disconnect Time LImit NA 0
Connect Time Limit NA 0
Disk Geometry
Cylinders 1222 1629
Tracks/Cyl 15 15
Track Configuration
Blks/Track 19 28
Bytes/Blk 1024 1024
Tracks per Defect Zone 15 15
Alternate Sectors per Defect Zone 15 4
Alternate Tracks per Defect Zone 0 0
Alternate Tracks per Volume 30 45
Interleave 1 1
Track (Spiral) Skew 0 0
Cylinder Skew 0 65535

Finally, the program asks for a go-ahead to format the disk.
Remember that formatting destroys all data on the disk.

Formatting destroys all data: format (y/n)? y
Use current drive defect list (y/n)? y
Scan disk for defects (y/n)? y

The format program now formats the disk. Disk formatting may
take up to 30 minutes.

Once the disk is formatted you are asked a few additional ques-
tions. Answer yes to each one.

Formatting Disks
(continued)
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Formatting Disks
(continued)

The program reports new bad blocks to be added to the bad block
list, and exits, returning control to the PROM.

Formatting SMD Disk Drives

Formatting SMD disk drives differs from formatting SCSI drives
in two respects:

e  Each SMD drive is controlled by a VME Controller, each of
which can control up to two SMD drives. (Stardent has
qualified the Interphase 4200 controller for this purpose.)
The controller number you supply to the format program
must correspond to the VME address coded on the appropri-
ate Interphase Controller. It is not the same as the UNIX
controller number given in System Overview, Table 11-5.

e  SMD drives use a different set of device parameters.

Figure 13-1 gives controller numbers to supply to the format pro-
gram as a function of VME address and UNIX device name. For
information on the Interphase controller and its switch settings,
see the Field Service Manual or your Stardent field service
representative.

As an example, suppose you wish to format the SMD disk with
UNIX device name /dev/dsk/c3d0sx. Answer as follows:

Format Utility

Known Disk Interface Types:
(1) SCSI bus
(2) Interphase (SMD)

Select Interface Type (1-2, 0 to quit): 2
controller number? 1
unit number? 0

When an SMD drive is first shipped from the manufacturer, the
manufacturer records the list of defective sectors on the disk
medium itself. If the drive you are formatting is new, you need to
read the defects list off the drive before the format program erases
the list. Once the disk is formatted successfully the defects list is
written in the disk volume header.

If the disk is new, answer yes to the question:
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Formatting Disks
(continued)

VME Controller VME UNIX  Format
Switch Settings Address Name Controller
o 0x400 c2dXsX
off
off | 0x600 3dXsX
. 0x800 c4dXsX
o 0xa00 c5dXsX

Figure 13-1. Format Program Controller Numbers for SMD Drives

read defects off the drive (y/n)? y onlyif new drive

If the drive has previously been formatted, you must answer “n”’
to the question.

The program now asks a series of questions similar to those for
SCSI disk formatting (see Step 5 above). Note that the device
parameters differ from the SCSI parameters. Correct SMD device
parameter for the Fujitsu 2361 and 2382 drives are given in Table
13-3. As in the SCSI case, You do not need to dump or modify
the parameters.

Finally, the program asks if you wish to format the disk.
Remember that formatting destroys all data on the disk.

Formatting destroys all data: format (y/n)? y

The format program now formats the disk. Note that disk for-
matting may take up to 10 minutes.

Once the disk is formatted you are asked if you wish to scan the
disk. We recommend that you answer yes.

Disk Drives

Installation/Administration 13-7



Formatiting Disks
(continued)

NOTE

If your disk has a bad sector that
was not added to the list during
formatting, but is identified
through l%NIX error messages,
you may need to use the format
program to manually enter add
that sector to the defect list. If so,

call Stardent Customer Support
for assistance.

perform scan (y/n)? y

The default scan of 3 times is fine. Note that scanning takes
about an hour.

After scanning the program asks about media defect list manipu-
lation.

media defect list manipulation when prompted
choose one of (list,add,delete,clear,translate,quit)

Command?

This is the point at which you may enter the manufacturer’s defect
list manually, if necessary. The normal response is “quit.” -

Command? quit

(If you think you may need to enter the defects list manually, con-
tact Stardent Customer Support for assistance.) ~

The program next asks if you wish to perform a map. Answer yes
to map out the defective sectors on the disk.

perform map (y/n)? y

Finally, the program asks if you wish to dump the bad sector
table. It is not necessary to do so. The format program then
writes the volume header and exits, returning you to the PROM
prompt. '

dump the bad sector table (y/n)? n

prom #>
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Table 13-3. SMD Device Parameter Selections for Format Program

Parameter Fujitsu K2382M
spiral skew 0
number words in gapl 14
number word in gap2 14
number cylinders 745
vol 0 starting head 0
number heads in vol 0 27
vol 1 starting head 0
number heads in vol 1
sector interleave 1
number sectors per track 22
number bytes per sector 2048
number retries on error 3
milliseconds per word 132
sector slipping y
sector forwarding n
track forwarding y
multiple volumes n
transferring data regardless of error | n
recalibrate as last resort y
runt sector enable y

Formatting Disks
(continued)

The default disk partitions are suitable for most Stardent
1500/3000 applications. If you do need to repartition the disk, fol-
low the procedure given here.

To repartition the disk use the program dvhtool(IM). Login as
super-user and run the program with the command

# dvhtool

The program prompts you for commands. Assume that you wish
to repartition the first optional SCSI disk, controller number 0,
device number 5. Answer as follows.

Command? (read, vd, pt, dp, write, bootfile, or quit): x
Volume? /dev/dsk/c0d5vh

Command? (read, vd, pt, dp, write, bootfile, or quit): pt
current contents:

part n_blks 1st _blk type size
0: 82080 1080 sysv 80 MB

Repartitioning the Disk

WARNING

Don't repartition the root
parl’iition on the primary boot
disk.

Make sure that the file system on
which the gartition resides is
unmounted.

Data on any partition affected by
repartitioning are destroyed.

Disk Drives
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Repartitioning the Disk

(continued)

1: 108000 83160 sysv 105 MB
2: 137970 191160 sysv 134 MB
3: 164160 1080 sysv 160 MB
4: 163890 165240 sysv 160 MB
5: 328050 1080 sysv 320 MB
6: 82080 247050 sysv 80 MB
7: -1 -1 sysv 0 MB
8: 1080 0 volhdr 1 MB
9: 540 329400 trkrepl 0 MB
10: 329400 0 volume 321 MB
11: 270 329130 diag 0 MB

Disk partitioning strategies:

1: 0 (80 MB) 1 (105 MB) 2 (134 MB)
2: 0 (80 MB) 1 (105 MB) 6 (80 MB)
3 0 (80 MB) 4 (160 MB)
4 3 (160 MB) 2 (134 MB)
5 3 (160 MB) 4 (160 MB)
6 3 (160 MB) 6 (80 MB)

7: 5 (320 MB)
Command? (part nblks 1lstblk type, or 1)

The first command reads in the disk volume header for the disk
(controller number 0, device number 5). The second command
lists the disk partition table. The table reprinted here is for a 128
MB memory system; partition tables for smaller sized systems or
for SMD disks are similar. After the partition table is listed you
are shown disk partitioning strategies consistent with the parti-
tion table. Each partitioning strategy represents a combination of
disk partitions that jointly cover the entire disk but do not over-

lap.

Note a couple of things about this table. First, the entire disk is
321 MB, as you can see by looking at partition 10 (defined as the
entire disk). Second, no SCSI disk partition should begin before
the end of block 8 and the beginning of block 11. No SMD disk
partition should begin before the end of block 9 and the beginning
of block 11. This is because the first four cylinders (1024 bytes) on
the disk are reserved for the disk volume header.

If you need to repartition the disk we recommend that you
modify the partitions listed under one of the partitioning stra-
tegies, leaving all other partitions intact. As an example, suppose
you want to repartition the disk to obtain a 256 MB partition for
data storage. Change the partitions listed under partitioning stra-
tegy 1 (partitions 3 and 4) as follows:

13-10 Installation/Administration
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Command? (part nblks 1lstblk type, or 1) 3 262144 1080 sysv
Command? (part nblks lstblk type, or 1) 4 65536 263224 sysv
Command? (part nblks 1lstblk type, or 1) 1

current contents:

part n_blks 1st_blk type size

0: 82080 1080 sysv 80 MB
1l: 108000 83160 sysv 105 MB
2: 137970 191160 sysv 134 MB
3: 262144 1080 sysv 160 MB
4: 65536 263224 sysv 160 MB
5: 328050 1080 sysv 320 MB
6: 82080 247050 sysv 80 MB
7: -1 -1 sysv 0 MB
8: 1080 0 volhdr 1 MB
9: 540 329400 trkrepl 0 MB
10: 329400 0 volume 321 MB
11: 270 329130 diag 0 MB

Disk partitioning strategies:

l1: O (80 MB) 1 (105 MB) 2 (134 MB)
0O (80 MB) 1 (105 MB) 6 (80 MB)
0 (80 MB) 4 (160 MB)
3 (160 MB) 4 (160 MB)
5 (320 MB)

a o W

In the example above we have changed disk partitions 3 and 4 to

create one 256 MB partition (partition 3) and 64 MB partition (par- .

tition 4). Partition 3 begins at block 1080 and goes for 262144
blocks (256 MB); partition 4 begins at block 1080 + 262144 =
263224 and goes for 65536 blocks (64 MB) to end at block 329400.
Together they take up the 320 MB of available space.

Now that the partition table has been changed you can write the
results and quit dvhtool.

Command? (read, vd, pt, dp, write, bootfile, or quit): w
Command? (read, vd, pt, dp, write, bootfile, or quit): g

L |
Repatrtitioning the Disk
(continued)

NOTE

When you modify partitions you

may get a warning about
artitions not being cylinder-

aligned. The warnings can be

ignored.

WARNING The new partitioning does not take effect until the next

reboot of the system.
#

Make sure to reboot the system so that the new partition takes
effect.

Disk striping allows two (or more) disk partitions on separate
disk dr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>