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1 Verify Site Preparation

CAUTION: Review your system warranty. It may require that a Digital

service representative install your system to prevent damage to equipment
or software.

If you are installing a DSST VAXcluster configuration, and you are a licensed
self-maintenance customer, you should be familiar with the contents of your
DSSI VAXcluster Installation and Troubleshooting manual.

CAUTION: If you are installing a DSSI configuration, to prevent system
performance degradation or data corruption caused by excessive ground
offset voltages, make sure your site power distribution system does not have
any of the grounding faults listed in your Site Preparation manual.

The installation instructions that follow assume:

e  Your site meets all tne requirements lhisted in the system Site
Preparation manual.

All cables that you plan to connect to your system are in place and
clearlyv labeled.

Terminal data cables?
Telephone cables?

Network cables?

¢ You have the following tools tnot included in your shipment).

Scissors

Flat-blade screwdriver

Phillips (cross-point) screwdriver
Adjustable wrench

Voltmeter calibrated for millivolts
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2 Check the Shipment

1. Find the Product Delivery Document. It is inside or aitached to one of
the shipping cartons.

Product Delivery Document

Digual Equipment Corporation

Cudtemer Orfar Mo Dac No Hodua Osteury No

\/’ TN~ T \ -

MLO-007108
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. 2. Make sure your shipment is complete by checking that each item listed
as shipped on the Product Delivery Document appears on a Content
Listing or on a Barcode Label on the outside of one of the cartons in

your shipment.

R R s i v )
ST 7 ‘ Comaﬁt Listing L ) .
e i
680QJ B9 AQ AY01211:823
1 : D 1
A
(ML 080
MLO007109
‘ A Content Listing may also be attached to a smaller container (bag or

box) packed inside a shipping carton.
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3. Use the unpacking illustrations on the cartons as a guide to unpack
your shipment.

WARNING: The system weighs 68 kilograms (150 pounds) with all
options installed. To prevent personal injury, two or more people should
move the system.

] CUSTOMEr
2§ Hardware = Em

information Kit Keys to Front Door

E :; Power Cable
Console Terminal Cable
(17-01364-02)

5. ) Ground Wire Cable
= (12 13756.A8)

=
&
=2
=%
=%

¥ DSSI Bus Node 1D Plugs

LRVDY (12-28766-19)

MLO-00718!

4. Check the contents of each carton against the Content Listing to ensure
you received all items.
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. 5. If any item is missing or damaged:
Contact your delivery agent.

Contact your Digital sales representative.

3 Position the System

WARNING: To prevent personal injury, do not use the hand holds to lift the
system.

Hand Holds

Slides Front
to Back

Rolls Lett to Right
MLO-004012

For now, leave space behind the system for routing cables.
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4 Open the System Doors

1. Find a key in the shipping carton (two are provided).

I
D

Anti Static

MLO-007110

2. Insert that key in the rotary lock, and turn it to the bottom position.

Door Handle —~

Rotary Lock

Qs

MLO-007111
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. 3. Open the doors by pulling the handle on the upper door.

’ MLO 504013

4. Review the meaning of the following warning symbols which appear on
the power supply.

Indicates a risk of electrie shock.

\ To reduce the risk of injury, do not remove modulcs, Inteprated

Storage Elements (1SEs), the tape drive, or the power supgly.

No user-serviceable parts are inside. Refer servicing questions

to your Digital service representative or to your licensed self:
maintenance personnel.
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5 Install the Console Terminal

L.

Use the instructions in your terminal installation guide to connect the
various parts of the terminal.

Turn on the terminal.

After the terminal passes its self-test, perform the setup operations.
Be sure to:

* Read all the applicable documentation provided with your terminal.
* Follow the setup instructions for your terminal.

NOTE: A Dugital terminal is shipped with the baud rate set to 9600.

If you want to use that rate, you can ignore the baud rate setup
instructions.

Turn off the terminal.

Find the console terminal cable.

MLO-007112
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. 6. Connect the termina! cable to the modular jack on the rear of the
terminal, as described in your terminal installation guide.

NOTE: Shading in this and subsequent illustrations indicates the
general location of the connections you will make.

ANNRY

T
PR

H )

S

Ground
Lead

Terminal =~
Cable

MLO 007182

7. Insert the terminal cable into the modular jack on the system console
module, and connect the cable ground lead, as shown above.
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6 Set the System Controls

1. Check the setting of the Power switch on the power supply. It should
be off (set at 0).

MLO-007113

10 VAX 4060 Model 430/500.600 Installation



. 2. Check the settings on each RF-series Integrated Storage Element (ISE):

*  The Write-Protect button should be out {write-enabled position).
*  The Run/Ready button should be in (ready position).

° Verify that uniquely numbered bus nede 1D plugs are inserted into
the ISEs

= ™ Write Protect

\ Bution
Bus Node \
1D Plug Run/Ready
Button

Bus Node |
10 Plugs

. MLO-007702

NOTE: If a bus node ID plug is missing from an ISE, refer to your
system Operation manual for corrective action.
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3. Check the setting of the Halt button on the system control panel. It
should be out {run position).

Hait Button

MLO-007115

12 VAX 4000 Model 400/500/600 installation



. 4. Check the settings on the console module:

°* The Power-Up Mode switch should be set to Language Inquiry
(uppermost position, indicated by a human profile.

¢ The Baud Rate Select switch should be set to the same rate you
used for your console terminal.

* The Break Enable/Disable switch should be set to break enabled
(up, indicated by a 1).

Power-Up

. Mode Switch ~.__ /7~
S

Bauag i
300

BUO i
1200 e
Baud Rate - sam

[y

4

Select Switch %% 5
19200 é

38400 T f ,/g
; I ¢
dreak Enable/ - =
Disable Switch

3

\§

Mi.0O-CO7116
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5. Check the settings on the tape drive:

e [fa TF-series tape drive is installed in your system:

Make sure the Cartridge Insert/Release handle 1s closed
(pushed in).

Verify that a bus node ID plug is inserted into the drive.

ANDONN

“—— Cartnidge Inserv
Release Handle

Bus Node —_
ID Plug

\\-\

—

MLO-007171
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° Ifa TK-series tape drive is installed in your system, make sure the
Cartridge Insert/Release handle is closed (pushed in).

Cartnidge I
Insert/Release —
Handle

MLO 007180
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e [fa TLZ04 tape drive is installed in your system, verify that a bus
node ID plug is inserted into the drive.

Bus Node J
D Plug b | U \

/

MLO-007169

7 Connect Additional Devices to the System

You can connect additional devices at this time, or you can complete the
installation (go to Section 8) before connecting the devices.

* If you have devices that must be connected before you start up system
software, connect them now.

CAUTION: To prevent damage to equipment or software, make sure the
Power switch on the power supply panel is off (set at 0).

Make all connections directly to the appropriate system module cover.
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1. Begin with the module at the far right.

MO G021

2. As vou complete connections for each module, move left to the next
moduie.
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Each module cover has an identifying label at the top, which shows the
option number and medule number.

)O

s
4

X,(XXX B} Opton Number
XX

MX XXX Module Number
XX

MLO-007118

The following sections tell you how to connect devices to the modules
described in this manual. Connections to other modules are described in
the device installation guides.

Section 7.1 — terminals and serial printers (CXA16 or CXB16 module)
Section 7.2 — paraliel printers (LPV11 module)

Section 7.3 — synchronous modems (DSV11 module)

Section 7.4 — asynchronous modems (CXY08 module)

Section 7.5 — Ethernet device (H3604 console module)

Section 7.6 — Ethernet device (DESQA module)

Section 7.7 — Embedded TLZ04 tape drive (KZQSA module)
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7.1 Connecting Terminals and Serial Printers

You can connect up to 16 terminals and/or serial printers for each CXA16
or CXB16 module installed in your system.

1. Find a cable concentrator and its cable.

H3104 Cable
- Concentrator

BC16D Cable

MLO-C07120

2.

MLO-0G7119
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3. Insert the cable into a connector on the module.

¢ If you are connecting two cables, connect the first to the connector

labeled 8-15 on the module cover.

e If you are connecting one cable, connect it to the connector labeled
0-7.

Latch

Bail .. §

d

IO

= S —— Y, )

Feed Cable Under System
and Up Through Opening

MLO-0C 12

Secure the connection by pressing the bail latches until they snap into

place.
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4. Insert the other end of the cable into the cable concentrator.

MLO-007122

Secure the connection by pressing the bail latches until they snap into
place.

Insert each printer and terminal cable into one of the modular jacks on
the cable concentrator.

To Terminals
and Printers

Modular
Jack

MLO-007123
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6. Make sure a terminal or printer is connected to the other end of each
cable, as described in your terminal or printer documentation.

If the printer or terminal does not have a modular jack connection, use
a passive adapter.

HB8575-A H8575.8

MLO-007124

Follow the same procedure for connecting a second BC16D cable to the
module, except irsert the cable into the conneclor labeled 0-7.

You can mount the cable concentrator on a wall.

To Wal

L%

MLO-000651
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7.2 Connecting Parallel Printers

You can connect up to two parallel printers for each LPV11 module installed
In your system.

1. Find a BC27L-30 cable.

. MLO-007126

2. Find the LPV11 module.

11
,"/‘,— N
/ I&s ? \‘ \l
W&/ /
N S

Bt

LPVIT
SA

MLO 007125
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3. Insert one end of the cable into the lower connector labeled J2 on the
module.

Bail
Latch

Feed Cable Under System
and Up Through Opening

MLO-007127

Secure the connection by pressing the bail latches until they snap into
place.

4. Insert the other end of the cable into the printer, as described in your
printer documentation.

Follow the same procedure for connecting a second printer to the LPV11
module, except insert the cable into the upper connector iabeled J1 on the
module cover.
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7.3 Connecting Synchronous Modems

You can connect up to two synchronous modems for each DSV11 module
installed in your system.

1. Find the DSVI11 module.

MO 0128
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2. Find one of the following adapter-extension cable pairs.
Adapter Cables Extension Cables

BC18E 02 BC55D-25

~

MLO 007129
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Connect the sccket end of the adapter cable to the module.

MO OCIsG
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4. Connect the extension cable to the other end of the adapter cable.

MLO-007132

If necessary, you can use 4—40 threaded standoffs and a screwdriver to
secure the connection.

5. Connect the other end of the extension cable to the modem, as described
in your modem documentation.
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7.4 Connecting Asynchronous Modems
You can connect up to eight asynchronous modems to the CXY038 module.

1. Find a BC19N-12 cable.

MOG34

2. Find the CXY08 module.

MLO-COT Y3
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3. Insert the single-connector end of the cable into a connector on the
module.

* If you are connecting two cables, connect the first to the connector
labeled 4-7 on the module cover.

° If you are connecting one cable, connect it to the connector labeled
0-3.

Feed Cable Under System
and Up Through Opening

MLO-007135

Secure the connection by pressing the bail latches until they snap into
place.
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4. Attach one to four modem cables to the four connectors on the opposite
end of the BC19N-12 cable.

If necessary, you can use 4—40 threaded standoffs and a screwdriver to
secure the adapter to the BC19N-12 cable.
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If you want to place the modem farther away from the system, attach a
BC22F extension cable between the BC19N-12 cable connector and the
modem.

Extension Cable

MLO-007189

If necessary, you can use 440 threaded standoffs and a screwdriver to
secure the BC19N-12 to BC22F connection and the BC22F to adapter
connection.

5. Refer to your modem documentation for the location of the modem
connector.

To connect a second BC19N-12 cable, repeat the same procedure, except
insert the cable into the connector labeled 0-3.
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7.5 Connecting to an Finernet Network at the H3604
Console Module

An Ethernet Connector switch on the console module activates a ThinWire
or a standard connecter. You must select one.

°* To select the ThiWire connector, shide the switch down. Ther go to
Section 7.5.1.

To select the standard cennector,
Section 7.4 2.

shide the swueh up. Then go to

Ethernet

Connector
Switch |:\:§

MLG-007187
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7.5.1 Making a ThinWire Network Connection
Make sure the Ethernet Connector switch is down.

1. Remove the T-connector from the module.

ThinWire Ethernet

-
@./’ Connector
)

MLO-0U7138
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2. Remove one or both terminators from the T-connector.

If your system is at the end of a network segment (requires one
connection to the network):

* If your system is between two other network devices (requires two

connections to the network):

MLO-007139
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3. Connect one or two ThinWire cables to the T-connector.

¢ If your system requires one connection to the network:

MLO-007140

e If your system requires two connections to the network:

MLO-007141
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4. Insert the T-connector into the ThinWire connector on the module.

- ThinWrre Ethernet

@,' Connector
(2

MLO-007142

5. Connect the ThinWire cable(s) to one or two of the following ThinWire
Ethernet devices, as described in your network documentation.

e  Multiport repeater

* Singleport repeater

* Adapter in another system or workstation

NOTE: Contact your network manager or Digital service representative if
you have guestions about network configurations.
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7.5.2 Making a Standard Network Connection
Make sure the Ethernet Connector switch is up.

1. Find the Ethernet transceiver cable.

J— ve—

MLO-007143

2. Make sure the sliding lock on the standard Ethernet connector is in the
up position.

| =
| 7,

i (7

|

MLO-007144
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[

Insert the plug end of the cable into the connector.

Slide the lock down te secure the connection, and make sure the
Ethernet Connector switch remains up.

4. Connect the other end of the cable to one of the following devices, as
described in your network documentation.

e Transceiver
¢ [nterconnect

e Adapter in another system or workstation

NOTE: Contact your network manager or Digital service representative if
you have questions about network configurations.
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7.6 Connecting to an Ethernet Network at the DESQA
Module

An Ethernet Connector switch on the DESQA riodule activates a ThinWire
or a standard connector. You must select one.

*  To select the ThinWire connector, set that switch to the out position.
Then go to Section 7.6.1.

* To select the standard connector, set that switch to the in position. Then
go to Section 7.6.2.

TEE

Ethernet — F ]
Connector

Switch r\k' :

MLO-G0T7145
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7.6.1 Making a ThinWire Network Conneciioi:
Make sure the Ethernet (oo ctor switeh is out,

1. Find the ThinWire T-connector and terminators.

MLO-007187

2. Remuve one or both terminators from the T-cornectr.

° If your system is at the ! of a network segment (rennires nne
connection te the network

MLO-00718%
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e If your system is between two other network devices (requires two
connections to the network):

MLO-007138

3. Connect one or two ThinWire cables to the T-connector.

e If your system requires one connection to the network:

MLO-007146
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e [f your system requires two connections to the network:

MLO-007141
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4. Insert the T-connector into the ThinWire connector on the module.

_ ThinWire Ethernet
Connector

Feed Cable Under System
and Up Through Opening

MLQ ORI 147
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5. Use the cable clamp shipped with the module to form the upper cable
in a loop.

Recommended
- Diameter Is
10 Centimeters (4 Inches)

= Cable Clamp

MLO-004020

6. Connect the ThinWire cable(s) to one or two of the following ThinWire
Ethernet devices, as described in your network documentation.

e  Multiport repeater
* Singleport repeater

e Adapter in another system or workstation

NOTE: Contact your network manager or Digital service representative if
you have questions about network configurations.
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7.6.2 Makirg a Standard Network Connection
Make sure the Ethernet Connector switch is in.

1. Find the Ethernet transceiver cable.

MLO-007143

2. Make sure the shiding lock on the standard Ethernet connector is in the
up position.

il

Shding Lock

MLO-007149
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3. Insert the plug end of the cable into the connector.

Shde the lock down to secure the connection, and make sure the
Ethernet Connector switch remains in.

Connect the other end of the cable to one of the following devices, as
deseribed in your network documentation.

s  Transceiver

¢ [nterconnect

e Adapter in another system or workstation

NOTE: Contact your network manager or Digital service representative if
you have questions about network configurations.

7.7 Connecting an Embedded TLZ04 Tape Drive

1. Find the KZQSA In connector.

KZQSA In .

MLO-007150
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2. Remove the protective cover from that connector.

Protective Cover %
\, M
\\"‘\\

X

MLO-007168

3. Find the KZQSA internal cable labeled BCO62-2F

e e

L

MLO-007151
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4. Insert one end of that cable into the KZQSA In connectar.

<7 \m\\

NN

MLO-007152

Secure the connection by pressing the bail latches until they snap into
place.

5. Find the KZQSA module.

®

' kzQsA
SA

| MS976
-SA

MLO-007153
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6. Remove the terminator from the upper connector on that module.

MiL.O-0C7178
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7. Insert the other end of the cable into the connector on the module.

Bail -
Latch

Feed Cabie Under System
and Up Through Opening

MLO 007154

Secure the connection by pressing the bail latches until they snap into
place.
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8 Connect an Expander, If Required

If you are not installing a factory-configured expander with your system,
g0 to Section 9.

If you are installing a factory-configured expander with your system:

1

Begin the installation of the expander as described in the manual
shipped with the expander. Make sure you connect the expander cables
that will also be connected to your system.

Return to this manual to connect the expander cables to the applicable
system connections described in the following sections.

Expander Cable(s) Expander Section

() bus cables R400X #.1

PSS cable B400X or R400X 82

KZQSA external cable B400X or R400X 830 THZ04 drive or KZQSA module is

1n expander
Power controi bus cable B400X or R400X .4

Ground cable B400X or R400X H.5

CAUTION: Ifyou are installing a DSSI configuration, to prevent system
performance degradation or data corruption caused by excessive ground
offset voltages. connect a ground cable between the expander and your
system as described in Section 8.5.

Complete the installation of the expander as deseribed in the expander
manual.

Complete the installation of your system by completing the procedures
remaining in this manual (continue with Section 9).
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8.1 Connecting the Q-bus Cables

1.

#ind the two Q-bus cables laheled BC04V-09. One end of each cable
should be cennected to the expander.

Connect the free ends of those cables to the two Q-bus Out conrnectors
on your system.

a. Connect the plug end of one of the cables to connector ¢J1.

W=
Vi i o idin

Feed Cables Under System
and Up Through Opening

MLO-0071

b. Cennect the socket end of the other cable to connector J2.
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8.2 Connecting the DSSI Cable

1. Find the DSSI cable labeled BC21M~-09. One end should be connected
to the expander.

2. Remove the terminator from the DSSI In/Out connector labeled X

ML 007158
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3. Connect the free end of the cable to that connector.

T
=

ML 007 a0

4. if applicable, install the terminator (removed in step 2) on the expander
as shown in “he expander installation manual
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8.3 Connecting the KZQSA Exiernal Cable

1. Find the KZ2Q8A external cable labeled BCO6P-06. One end should be
connected to the expander

2 Remove the terminator from the lower connector on the KZQSA module.

MIiO00716Y
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3. Connect the free end of the cable to that connector.

Bail Latch

MLO-007162

4. If applicable, install the terminator (removed in step 2) on the expander
as shown in the expander installation manual.
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8.4 Connecting the Power Control Bus Cable

CAUTION: To maintain system operation, do not use the Power Control Bus
cable in a DSSI VAXcluster configuration.

1 Find the Power Control Bus cable labeled 17-02638-01. One end should
be connected to the SI connector on the expander.

2 Connect the free end of that cable to the MO connector.

MLO00716D
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8.5 Connecting the Ground Cable

1. Find the Ground cable labeled 12-13756-A8. One end should be
connected to the expander.

2. Connect the free end of that cable to the Ground Wire Out bolt.

R e '_ 1

TR

e

MLO-007164

9 Connect the System Power Cable

CAUTION: Do not connect your computer system to an IT power system (a
power system without a directly grounded neutral conductor). To prevent

damage, your system should be plugged into a dedicated (isolated) ground
circuit.

1. Make sure the system Fower switch is set to off (0).
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2. Make sure all devices connected to your system are turned off.
Printer?

External modem?”
Console terminal?
Expander?
3. Find the power cable shipped with ycur system.
100 125V

200 250V

MLO 007165

4. Make sure the plug end of that cable matches your wall outlet or other
power source.
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5. Insert the socket end of the cable into the power svpply connector.

M'.0-007166

6. Insert the plug end of the cable into your wall outlet or other power
source.

10 Turn On the System and Select a Language

CAUTION: Do not operate your system without Digital module covers. They
proieci the equipment, meintain proper airflow for cooling, and provide
EMI-RFI containment that mects international regulatory standards.

1. Turn on your console terminal.
Wait until the terminal performs its self-tests successfully.
2. If an expander is connected to your system, turn 1t on.

Make sure the AC indicator on the expander power supply glows orange.
If a Power Control Bus cable is installed, the expander will not power
up until the system is turned on.

3. Turn on your system.
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Make sure the AC Present indicator, next to the Power switch, glows
orange.

Within a few moments the following language selection menu, or
something like it, appears on your console terminal.

NOTE: If you are using an older terminal that does not support multiple

languages, this menu does not appear and the system defaults to English
(United States/Canada).

KA6nin=-A Vn.n VMB n.n

1 Dansk

2) Deutsch (DeutschlandsOsterreich)
3) Deutsch (Schwelz)

4) English (United Kingdom)

9) English (United states/Canada)
6) Espahol

7) Frangals (Canada)

8) frangals (France/Belgique)

9) Frangais {Sulsse)
10} Itallano
11) Nederlands
12) Norsk
13) Pourtugués
14) Suomi
15) Sverska

(LootD)y: )

4. Select a language by typing its number and [Rewn].

NOTE: If you do not select a language within 30 seconds, the system
defaults to English (United States/Canada).

Within a few moments the console terminal displays a series of numbers

as the system tests itself. This example shows that display after
successful testing.

KA6nn-A Vn.n, VMB n.n

Performing normal system tests.

66..65..64..63..62..61..60..59..58..57..56..55..54,.53..52..51..
50..49..48..47..46..45..44..43..42..41..40..39..38..37..36..35..
34..33..32..31..30..29..28,.27..26..25..24..23..22..21..20..19..

18..17..16..15..14..,13..12..11..10..09..08..07..06..05..04,.03..
Tests completed.
>>>

If the self-tests do not complete successfully, refer to your system
Troubleshooting and Diagnostics manual to find the source of the
problem.
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5. If the self-tests complete successfully, save the language you selected
by turning the Power-Up Mode switch to Run mode.

MLO-004264
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11 Close the System Doors

NOTE: If you plan to run diagnostic software immediately following the
installation, leave the upper door open. If you plan to start up factory-
installed software immediately following the installation, leave both doors
open.

1. Push gently at the top right of the upper door and the bottom right of
the lower door.

MO 004030

2. Turn the key to the middle position (both doors locked) or to the top
position (upper door unlocked).

The installation is complete. You can now place the system directly against
a wall, if that is where you want it to be.
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12 After liistallation

3.

Read your system Operation manual to learn how to use the system.
Then make sure the system is turned on and operating normally.

If you installed a configuration consisting of two or more enclosures
connected by a common DSSI bus, use a voltmeter to make sure the
ground offset voltage between any two enclosures does not exceed one
of the limits listed below.

Allowable Ground Offset Voltage

Total Bus Length DC AC (rms)
Up to 20 meters (65 feet) 200 mullivolts 70 millivolts
20 to 25 meters (85 Lo 82 feet) 10 millivolts 14 millivolts

Total bus length includes all D.*SI cable lengths, internal and external.
Your DDSSI VAXcluster Installat.on and Troubleshooting manual tells
you how to calculate internal cable lengths.

To measure the ground offset voltage, connect the voltmeter leads to
bare (unpainted) metal on each enclosure. If the voltage exceeds one of
the limits, call your Digital service representative.

NOTE: The ground offset voltage may vary over time, if equipment is
added to your system or plugged into your power outlets. Therefore, this
measurement does not guarantee that the voltage will remain within
acceptable Limits.

Run the diagnostic software for your system as described in your system
Troubleshooting and Diagnostics manual.

If you have factory-installed software on your system, see the VMS
Factory Installed Software User Guide for the startup procedure.
Otherwise, install the software that you ordered with your system.

NOTE: Systems with VMS factory-installed software have a yellow
sticker on the front panel of the ISE containing that software.
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Index

17-02638-01 cable, 58
12--13756-A8 cable, 59
A

Additional devices, connecting, 16
After installation, 65

Asynchronous modems, connecting,
29

Attaching
See Connecting or Installing

B

BC04V-09 cable, 53
BCO6P--06 cable, 56
BCO6P-2F cable, 48
BC16D cable, 19
BC19-B cable, 26
BC19-D cable, 26
BC19-E cable, 26
BC19-F cable, 26
BC19L cable, 26
BC19N--12 cable, 29
BC21M—09 cable, 54
BC22F cable, 26
BC271.-30 cable, 23
BCS55D cable, 26
Boxes, checking, 2

C

Cable concentrator, 19
Cables
17-02638-01, 58
12-13756-A8, 59
BC04V-09, 53
BCO6F-06, 56
BCO6P-2F, 48

Cables (cont’d)
BC1eD, 19
BC19-B, 26
BC19-D, 26
BC19-E, 26
BC19-F, 26
BC19L, 26
BC19N-12, 29
BC21M-09, 54
BC22F, 26
BC271-30, 23
BC55D, 26
console terminal, 8
DSSI, 52
DSSI, connecting, 54
Ethernet transceiver, 38, 46
expander, 52
ground, 52
ground, connecting, 59
KZGSA external, 52
KZQSA external, connecting, 56
KZQSA internal, connecting, 48
power control bus, 52
power control bus, connecting, 58
power, system, 60
Q-bus, 52
Q-bus, connecting, 53
system power, 60
system power, connecting, 59
ThinWire Ethernet, 36, 42
transceiver, Ethernet, 38, 46
Cartons, checking, 2
Checking shipment, 2
Closing system doors, 64
Concentrator, cable, 19

index-1



Connecting

additional devices, 16
asynchronous modems, 29
console terminal, 8
devices, additional, 16
DSST cable, 54
Kthernet network, console
moodule, 33
Ethernet network, DESQA
module, 40
expander, 52
ground cable, 59
KZQSA external cable, 56
KZQSA internal cable. 48
moedems, asynchronous, 24
modems, synchronous, 25
parallel printers, 23
power cable, system, Y
power control bus cable, HR
printers, parallel, 23

printers, seval, 19

Q-bus cables, 53

serial printers, 19

standard Ethernet cable, console
module, 38

standard Ethernet cable, DESQA
module, 46

synchronous modems, 25

system power cable, 59

terminals and seral printers, 19

ThinWire Ethernet cable, console
module, 34

ThinWire Ethernet cable, DESQA
maodule, 41

TLZ04 tape dnve, 47

Console

See Console module or Console
terminal

Console module

connecting Ethernet network, 33

connecting standard Ethernet
cable. 38

connecting ThinWire Ethernet
cable, 34
setting controls, 13

Index—2

Console terminal

cable, 8

connecting, 8

installing, 8

setup operations, 8
Control panel

See System, control panel
Controls, setting system, 10
CXA16-AA option, 19
CXBl16-AA option, 19
CXYO08-AA option, 29

D

DESQA module, connecting
Ethernet network, 40
standard Ethernet cable, 46
ThinWire Ethernet cable, 41

DESQA SA option, 40

Devices, connecting additional, 16

Doors
closing, 64
opening, 6

PSS eable, 52
connecting, 54

DSVI1I1-SA option, 25

E

Ethernet cable
See Standard Ethernet cable or
ThinWire Ethernet cable
Ethernet network, connecting
console module, 33
DESQA module, 40
Ethernet transceiver cable, 38, 46
Expander
cables, 52
connecting, 52

G

Ground cable, 52
connecting, &3




H

H3604 console module
See Console module

Installing console terminal, 8
Integrated Storage Elements, setting
controls, 11
ISEs
See Integrated Storage Elements

K

KZQSA external cabie, 52
connecting, 56
KZQSA internal cable, connecting,
48
KZQSA-SA option, 49

L

Language, selecting, 61
LPV11-8A option, 23

M3018 module, 25
M3118-YA module, 19
M3118-YB module, 19
M3119-YA module, 29
M3127-PA module, 40
ME976-SA module, 49
M8086-YA module, 23
Modems

asynchronous, connecting, 29

synchronous, connecting, 25
Module

identification labels, 18

numbers, 18
Madules

See also Options

M3018, 25

M3118-YA, 19

M3118-YB, 19

M3119-YA, 29

Modules (cont'd)
M3127-PA, 40
M5976-SA, 49
M8086-YA, 23

Moving system, 5

N

Network

See Ethernet network

0o

Opening system doors, 6

Option numbers, 18

Options
CXAl6-AA, 19
CXB16--AA, 19
CXY08-AA, 29
DESQA SA, 40
DSV1i1-SA, 25
KZQSA--SA, 49
LPV11-8A, 23

P

Parallel printers, connecting, 23

Positioning system, §

Postinstallation procedures, 65

Power cable

See System, power cable
Power control bus cable, 52

connecting, 58
Power supply

See System power supply
Preoperational procedures, 65
Preparation, verifying site, 1

Printers

parallel, connecting, 23
serial, connecting, 19

Q

Q-bus cables, 52
connecting, 53
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R

RF-series integrated Storage
Elements, setting controls,
11

S

SCP
See System, control pane!
Selecting language, 61
Serial printers, connecting, 19
Setting system controls, 10
console module, 13
Integrated Storage Elements, 11
power supply, 10
system control panel, 12
tape dnves, 14
Setup operations, console terminal,
8
Shipment, checking, 2
Site preparation, venfying, 1
Standard Ethernet cable, connecting
console module, 3%
DESQA module, 46
Synchronous modems, connecting,
25
System
control panel, setting controis, 12
controls, <. wng, 1.
avors, closing, 64
doors, opening, 6
expander connections, 52
positioning, 5
power cable 60
vower cable, connecting, 59
powe: supply, setting controls, 10
turning on, 61

T

Tape drives
setting controls, 14
TF85, setting controls, 14
TK-series, setting controls, 15
TLZ04, connecting, 47

index—4

Tape drives (cont’d)
TLZ04, setting controls, 16
Terminal
See also Console terminal
Terminals and senal printers,
connecting, 19
TF85 tape drive, setting controls, 14
ThinWire Ethernet cable, 36, 42
ThinWire Ethernet cable, connecting
consoie module, 34
DESQA module, 41
TK-series tape drve, setting
controls, 15
TLZ04 tape drive
connecting, 47
setting controls, 16
Transceiver cable, Ethernet. 38, 46
Turning on system and selecting
language, 61

\Y

Venfying site preparation, 1
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Preface

This manual tells you how to use your system. It is structured as follows.

Chapter 1 provides an overview of the system.

Chapter 2 tells you how to use the system.

Chapter 3 tells you how to use options installed in the system.
Appendix A lists related documentation.

Appendix B tells you how to set and examine DSSI device parameters
from console mode.

Appendix C describes procedures for creating backup files.

A glossary explains key terms and abbreviations.

The following conventions are used in this manual.

Convention Meaning

A terminal key used in text and examples. For example, indicates
that you press the Break key on your terminal keyboard.

Hold down the Ctrl key while you press the C key.

BOLD Your input. For example,
>>>BO0OT MIADS
shows that you must enter BOOT MIAS5 at the console prompt.

NOTE Provides general information about the cumrent topic.

CAUTION Provides information to prevent damage to equipment or software.
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Chapter 1
System Overview

Your system components are housed in a BA440 enclosure. It is a free-
standing pedestal that can house the:

L

Card cage

System controls

Central processing unit (CPU) module
Memory modules

Console module

KRi"-sertes Integrated Storage Elements (ISEs)
TF-series, TK70, or TLZ04 tape drive

Q-bus option modules

Power supply

Fans

Using the dual-disk RF35, up to seven RF-series ISEs, or up to six RF-series
ISEs and a tape drive, can be mounted inside the BA440 enclosure.

This chapter describes the system components and their functions.

Chapter 2 and Chapter 3 tell you how to use the system and its options.

1.1 Front View and Physical Description

The front of your system has a divided door that restricts access to the
system controls.
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A three-position rotary lock lets you lock the upper and lower doors, or lock
just the lower door. Opening the upper door lets you access the controls for
the RF-series Integrated Storage Elements (ISEs), tape drive, and System
Control Panel (SCP). Opening both doors lets you access all system controls
and cable connections.
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Door Handle

Rotary Lock

Top Key Position

Access to SCP . ISEs, and
Tape Drive Controls and
Indicators (Upper Door)

Middle Key Posmen ——=
No Access to Controls

Bottom Key Position
Access to Power Switch
All Controls and Indicators
(Both Doors)

ML O 004958

Opening and Closing the Doors

The divided door lets you access the mass storuge devices and system
control panel (SCP), while restricting access to the Power switch and console
module. Open and close the doors as follows.

1. Insert the key in the lock on the front door Turn the key to the top

position to open the upper door, or to the bottom position to open both
doors.

With the key in the bottom position, the upper and lower doors will
open together.

2. Swing the doors open.

3. To close the doors, simply reverse the procedure. When pushing the
doors closed, push gently at the top right of the upper door and the
bottom right of the lower door.
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Top Key Position
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Qs

Bottom Key Position
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The next section describes the BA440 enclosure, which is exposed when you
open both doors.

1.1.1 BA440 Enclosure

Opening both doors lets you access the components housed in the BA440
enclosure.

integrated Storage Elements (ISEs)

Tape Drive

- System Control
Panel (SCP)

Power Supply

Console Module

Card " age

MLO-004016

The BA440 enclosure can contain the following.

Mass storage — TF-series, TK70, or TLZ04 tape drive and, using the

dual-disk RF35, up to six RF-series ISEs or up to seven RF-series ISEs
and no tape drive

All enclosures contain the following.
e System controi panel (SCP)

o (Card cage containing modules — CPU and memory

¢ Console module

System Overview 1-5



* Power supply
¢ Fans

1.1.1.1 Mass Storage Shelt

The mass storage shelf extends across the top of the enclosure. It contains
a tape drive, and up to six RF-series ISEs (tapeless systems can have up
to seven RF-series ISEs). Each ISE has its own controls and indicators.

ISE 3 ISE 2 ISE 1 and 0 TapeADrlve

A4 N\

P

%y

Instructions for using ISEs and the TF-series, TK70, or TLZ04 tape drive
are in Chapter 3.

\\"\\.\'\
ANSNNY

n

J

MLO-007696
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1.1.1.2 System Control Panel (SCP)
The system control panel is to the right of the storage devices
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» Qver Temperature
Warning Indicator

DC OK Indicator

-—— Halt Button

Mi (.008343

The SCP controls and indicators function as follows.

Over Temperature Warning Indicator — A red indicator that
flashes when the system internal temperature is approaching a
level that may cause system components to overheat. In addition
to the flashing indicator, an audible alarm provides warning
of a possible over temperature condition. If the components
continue to heat, the system will automatically shut down to
prevent components from being damaged. Section 2.9 provides
instruction for turning on the system after a shutdown due to
overheat conditions.

— DC OK Indicator — A green indicator that shows the power
supply voltages are within the correct operating range. If the
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indicator is not lit when system power is on, refer to your system
Troubleskooting and Diagnostics manual.

Halt Button — A two-position button. When you press it,
the system halts. A red indicator on the button lights when
the button is set to the in position. Before you enter console
commands, press the button again to return it to the out position.
When the button i1s returned to the out position, the console mode
prompt (> -) 13 chsplayed on the console terminal. Now you can
enter console commands. If you inadvertently press the Halt
button, type Clrewn] to continue. Chapter 2 describes halting your
system in more detail.

CAUTION: Pressing the Halt button halts the system regardless
of the setting of the Break Enable/ isable switch on the console
maodule.

Restart Button — It has a green indicator. When you press the
bution, the system returns t¢ a power-up condition and self-tests
are run. If you specified a boot device and if the Break/Enable
Disable switch is set to disable, the system will reboot system
software. Further instructions on restarting your system are in
Chapter 2.

NOTE: The Halt and Restart buttons can be disabled to prevent accidenial

use. Contact your Digital service representative if you want to disable those
controls.

1.1.1.3 Card Cage

The modules in your system are mounted in a 12-slot card cage under the
mass storage shelf.
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Slots 1 through 4 are reserved for memory modules. Slot 5 is reserved
for the CPU . A console module with system controls and connectors covers
those slots. Slots 6 through 12 are available for Q-bus option modules.
The number and type of option modules installed in your system depend
on your configuration,

Each Q-bus slot, even an empty one, is protected by a module cover.
Together the covers form a shield with a three-fold purpose:

e Protect external devices from electrical interference generated by the
system.

* Protect the system from electrical interference generated by external
devices.

° Maintain airflow integrity.
CAUTION: Do not operate your system without Digital-supplied module
covers. They are required to protect the equipment and to meet international

regulatory standards. Do not substitute other module covers as they may not
meet the required specifications.
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Operating your system without the module covers has the following
consequences.

o The system may overheat due to improper air circulation.

o The system will not comply with FCC and VDE requirements for
electromagnetic shielding and mayv produce electrical interference that
affects other equipment.

e The system Is susceptible to electrical interference or damage from
external sources.

The design of module covers varies, depending on the type of module
installed in each slot.

e Modules requiring external cable connections, such as communication
controllers, have recessed covers that are riveted directly to the module.
The recessed covers provide space for connecting cables.

o  Modules requiring no external cable connections, such as mass storage
controllers, are covered by flush covers. Empty slots are also covered
by flush covers which may be single or double width.

All covers, except those covering empty slots, have a label identifying the
module installed in the slot.

Cables connecting your system to peripheral devices (such as terminals,
modems, and printers) are attached to communication controllers. Each
cable can contain multiple lines. The cables run under the system and
out the back or side, where they are split into individual lines. Chapter 3
describes those connections in more detail.

1.1.1.4 Console Module

Your system can have up to four memory modules. The memory modules
occupy the first four slots of the card cage and are followed by the CPU.
The memory and CPU modules are behind a console module that covers
the first five slots. The console module has several system controls and
connectors.
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Power-Up Mode Switch — A three-position rotary switch that
determines how your system responds at power-up:

3

Language Inquiry Mode (the top position, indicated by
a profile of a human face) causes your system to display
a language selection menu at power-up if vour console
terminal supports multiple languages. If a default boot
device is not selected, this mode displays a list of bootable
devices and prompts you to select a device from the list.
Once you select a device, your system autoboots from that
device each time you turn it on.

Run Mode (the middle position, indicated by an arrow)
is the normai operating setting.
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/- Loop Back Test Mode (the bottom position, indicated

6 by a T in a circle) causes your system to run loopback
tests on the console serial line at power-up. This setting
requires special loopback connectors and is for Digital
service use only.

Baud Rate Select Switch — It is used to set the system baud

rate to match that of your console terminal. The factory setting
i1s position 5 (9600).

— Modified Modular Jack (MMdJ) — A connector that provides
the connection for your console terminal.

Light-Emitting Diode (LED) Display — It shows the testing
sequence during system power-up.

Break Enable/Disable Switch — When it is down (position
0), breaks are disabled. When it is up (position 1), breaks are
enabled. When breaks are enabled, pressing [Break] on your console
terminal halts the processor and transfers control to the console
program. Using the console command SET CONTROLP, you can

specify the control character, [cwF], rather than to initiate a
break signai.

This switch also controls what happens at power-up. When
breaks are disabled, the system attempts to boot software at
power-up. When breaks are enabled, the system enters console
mode (indicated by the >>> prompt) at power-up.

Using the console command SET HALT REBOOT oOr SET HALT
RESTART REBOOT, you can set your system to automatically boot
software after the system is halted due to pressing [Brea].

Bus lNode ID Plugs — They identify the bus nodes of DSSI
adapters in the CPU. Yeur system has two separate Digital
Storage System Interconnect (2SSI) busses. One plug identifie«
an internal DSSI bus, Bus 0, and the other plug identities ai.
external DSSI bus, Bus 1. Both plugs are configured at the
factory. Refer to Section 3.1.1.3 for rules on changing them.
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DSSI Bus 1 Connectors — Labeled X and Y, they let you expand
your system by connecting additional mass storage devices to the
second DSSI (Digital Storage System Interconnect) bus. You can
share the mass storage devices with another system by forming
a DSSI VAXcluster configuration, described in Section 1.3.

Ethernet Connectors — There are two connectors: a BNC-
type connector for a ThinWire cable and a 15-pin connector for a
standard transceiver cable. The Ethernet connector switch lets
you select one or the other: To select the standard cable, move
the switch up. To select the ThinWire cable, move the switch

down. A green indicator light (LED) for each connector indicates
. which cable is active.

1.1.1.5 DSSI Bus 0 Connector and KZQSA-Iin Connector

To the left of the card cage is a panel with two connectors: the DSSI Bus 0
connector and the KZQSA-In connector.

KZQSA In .||

DSSiBus 0 —_

U4

MLO-007173

The DSSI Bus 0 connector (and a cable) connects to the DSSI bus any
DSSI devices installed in your system. It lets you expand your system by
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connecting additional mass storage devices to the bus. You can also share
mass storage devices with another system by forming a DSSI VAXcluster
configuration, described in Section 1.3.

The KZQSA-In connector connects the KZQSA storage adapter to an
embedded TLZ04 tape drive. The cable is connected during installation.

1.1.1.6 Power Supply Controls and Indicators

To the right of the card cage is the power supply. It provides power to the
mass storage devices, the modules installed in the card cage, and the fans.

To prevent damage due to overheating, the power supply monitors the
internal temperature and the speed of the fans. If the power supply detects
overheating or a fan failure, it will shut down your system.

—— Power Switch

- AC Present Indicator

- DC OK Indicator

| Indicator
_./ --------- +— Over Temperature
%

Condition Indicator

Power Bus
Connectors

= Power Cable
Connector

MLO-004040

Power Switch — It turns system power on and off. The off
g position is indicated by a 0; the on position is indicated by a 1.

The Power switch also functions as the system circuit breaker. In
the event of a power surge, the breaker trips, causing the Power
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switch to return to the off position (0). Turning the system on
resets the circuit breaker. If the circuit breaker trips, wait 1
minute before turning the system back on.

AC Present Indicator — An orange indicator that lights when
the Power switch is set to on and voltage is present at the input
of the power supply. If the indicator does not light when the
Power switch is set to on, refer te your system Troubleshooting
and Diagnostics manual.

DC OK Indicator — A green indicator that lights when the
power supply voltages are within the correct operating range. If
the indicator does not light when the Power switch is set to on,
refer to your system Troubleshooting and Diagnostics manual.

Fan Failure Indicator — An amber indicator that lights
if one of the two cooling fans stops working. The power
supply automatically shuts down your system as a precautionary
measure when a fan failure is detected. Call vour Digital service
representative if a fan failure occurs.

Over Temperature Condition Indicator — An amber
indicator that lights if your system shuts down due to an over
temperature condition. Section 2.9 provides instructions on
recovering from an over temperature condition.

Power Bus Connectors — They let you configure a Power Bus
for systems expanded with the R400X or B400X expander. For
a single-system configuration with one or more expanders, the
Power Bus lets you turn power on and off through the power
supply designated as the main power supply. That way, one
Power switch can control power for an entire expanded system.
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NOTE: DSSI VAXcluster systems should not be configured with a Power
Bus. Inadvertently shutting off a system defeats the added reliability of a
DSSI VAXcluster configuration.

MO

Sl

SO

The main out (MO) connector sends the power control
bus signal to an expander. One end of a Power Bus
cable is connected here; the other end is connected to
the secondary in (SI) connector on the expander power
supply.

The secondary in (SI) connector receives the power
control bus signal from the main power supply. In a
Power Bus with more than one expander, the power
control bus signal is passed along, using the secondary
in and out connectors.

The secondary out (SO) connector sends the power
control bus signal down the Power Bus for configurations
of more than one expander.
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1.1.1.7 Fans

Two fans located under the card cage draw air in through the top of your
system, down through the card cage, and out the bottom.

MO 004042

The speed of the fans varies, depending on the surrounding room
temperature. To reduce the load on the fans, keep your system away from
heat sources.

NOTE: The power supply monttors the fans. If one fan stops working,
the Fan Failure indicator on the power supply lights and the system
automatically shuts down as a precautionary measure. Call vour Digital
service representative if a fan fails.

1.2 Functional Description

Each system includes base system components common to all systems. Your
system may have optional components as well. Your system was configured
at the factory, based on your order.

The following sections describe base system components and options, in
turn.
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1.2.1 Base System Components
Base system components include the:

e (Central processing unit (CPU)

e (Console serial line unit (SLU)

¢  Main memory

e Network controller

*  Embedded DSSI adapters

1.2.1.1 Central Processing Unit (CPU)

The central processing unit (CPU) controls the execution of all instructions
and processes. Its circuits contain the logic, arithmetic, and control
functions used by your system.

1.2.1.2 Console Serial Line Unit (SLU)

Your system has a serial line unit connecting the console terminal to the
system. The SLU connector (a modified modular jack) is located on the

console module. The console serial line lets you communicate with the
CPU.

1.2.1.3 Main Memory

Main memory provides the storage area for data and instructions used by
the CPU. Your system supports from one to four MS690 memory modules.
Each memory module supports 32, 64, or 128 MB of main memory for a
total maximum of 512 MB.

The contents of memory are volatile. That means they are lost when you
turn off the system. Mass storage devices, such as integrated storage
elements and tape cartridges, store software and data permanently.

1.2.1.4 Network Controller

A network controller lets you connect to an Ethernet network. With
a network connection and appropriate DECnet software, you can use
network services such as mail, access data stored on other systems, perform
operations such as editing and printing on remote systems, and share
resources such as laser printers.

Your system has an onboard Ethernet controller that is part of the CPU.
The system can connect to an Ethernet network through standard Ethernet

cable or ThinWire Ethernet cable. Connectors for both types of cables are
on the console module.
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1.2.1.5 Embedded DSSI Adapters

Your system has two Digital Storage System Interconnect (DSSI) adapters
built into the CPU. They provide a path to two separate DSSI busses (0
and 1) through which the CPU can communicate with DSSI devices. Each
adapter can support eight nodes, with the adapter and each DSSI storage
device counting as one node. Therefore, each adapter can support seven
DSSI storage devices

The adapters also let you link one of the DSSI busses to another system
to form a DSSI VAXcluster configuration, described in Section 1.3, When a
DSSI bus is extended to a second system, both systems can share up to six
DSSI storage devices. When a DSSI bus is extended to a third system, the
systems can share up to five DSSI storage devices.

1.2.2 Optional Components

System options can include mulitiples of components that are part of the
base system (for example, additional memory modules) and the following
kinds of options.

e Mass storage devices and controllers

°  Mass storage subsystems

°  Mass storage expanders

e (Communication controllers

¢ Real-time controllers

o Printer interfaces

1.2.2.1 Mass Storage Devices and Controllers

Mass storage devices record data on magnetic media. The data is not
lost when you turn off the system, but it can be altered or erased if you
record over the data. Use mass storage devices to store data and software
permanently. When the data or software is needed, the CPU copies 1t from
the mass storage device into main memory.

The two primary types of mass storage devices are the integrated storage
elements and devices with removable media such as tape cartridges and
compact disks.

integrated Storage Elements (ISES)

Up to seven RF-series ISEs can be installed in your system (using the
dual-disk RF35). An ISE is an intelligent storage device that contains its
own controller and server. Special mounting hardware lets the device plug
directly into the system backplane.
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Devices with Removable Media

Devices with removable media, such as tape cartridges, are used as both
input and output devices. In addition, compact optical disks are used as
input devices when you install software or copy data to your system. You
use tape cartridges as output devices when you copy software or data from
your system. You van copy individual files or programs, or you can copy
(back up) the contents of a fixed disk. Tapes are commonly used to archive
data.

Mass Storage Controllers and Adapters

All mass storage devices require a controller to control activity between the
CPU and the mass storage device. While the controller for a DSSI storage
device is built into the device, other storage options require a controller
module in your system’s card cage. The controller for the TK70 tape drive
is the TQK70; the KDA5O0 is the controller for RA-series disk drives. Each
KDASO controller supports up to four RA-series disk drives.

The KZQSA adapter lets the CPU communicate with the TLZ04 tape drive

or RRD-series compact disc drive. Each KZQSA adapter can support up to
two drives.

The CPU communicates with DSSI devices through a DSSI adapter, which
is built into the CPU. Your system has two DSSI adapters and therefore
two separate DSSI busses. Each DSSI buss is capable of supporting seven
DSSI devices. A third and fourth DSSI bus car be added to your system

by using up to two KFQSA DSSI adapter modules. Each KFQSA adapter
can support up to seven DSSI devices.

1.2.2.2 Mass Storage Subsystems

Optional mass storage subsystems are available for your system. They
include the:

InfoServer subsystem

RRD42 compact disc subsystem

RV20 optical disk subsystem

TF-series, TSZ07, TS05, and TU81 tape drives

SAG600 storage array (with up to eight RA90 disk drives)

If your system includes an optional mass storage subsystem, refer to the
user’s guide or owner’s manual for that subsystem for instructions on how
to operate the device.
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1.2.2.3 Mass Storage Expanders

You can expand the mass storage and Q-bus capacity of your system by
using the following expanders.

*  The R400X mass storage expander provides space for up to 7 ISEs,
which provides space for up to 13 RF35 disk drives or 12 RF35 disk
drives and a tape drive. Using an R400X expander, you can fill both
DSSI busses for a total of 14 DSSI devices, with drives in the expander
and in the system.

e  The B400X expander provides 10 additional Q-bus slots for a system
total of 17 Q-bus slots. The B400X also has space for up to four
additional RF-series ISEs or up to three ISEs and a tape drive (TF-
series, TK70, or TLZO4).

NOTE: Using the dual-disk RF35 (available with the R400X and B400X
expanders) you can increase the number of ISEs, up to seven per DSSI
bus.

°*  The R215F expander provides space for up to three RF-series ISEs.

*  The B213F expander provides 10 additional Q-bus slots and space for
up to three RF-series ISEs and a TK70 tape drive.

*  The SF100 storage array pedestal provides space for a TF857 magazine
tape subsystem and one SF-series storage array building block.

The SF200 storage array subsystem provides space for up to two
TF857 magazine tape subsystems and up to six SF-series storage array
building blocks.

Contact your Digital representative for more information on those and other
expander products.

1.2.2.4 Communication Controllers

Besides the console serial line, most systems have additional communica-
tion controllers for connecting additional terminals and for communicating
with other systems over telephone or network hines. Such controllers pro-
vide standard interfaces between peripheral devices and the system, and
many provide support for multiple data lines.

The following types of communication controllers are available.
* Asynchronous serial controllers
¢  Synchronous serial controllers

e DECservers
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e Network controllers

Asynchronous Serlal Controllers

Asynchronous serial controllers provide low-speed connections between
peripheral devices and a system. Asynchronous communication between
the system and its peripheral devices depends on recognition of a pattern
of start and stop bits, not on a time interval.

Asynchronous serial controllers may be divided into those without modem
support and those with modem support.

*  You use serial controllers without modem support to connect additional
terminals and printers to your system. For example, the CXA16 module
provides connections for up to 16 serial lines with no modem support.

CAUTION: Printers equipped with a microprocessor (intelligent
printers) may require modem control signals to function correctiy. Do
not attach a printer requiring modem control signals to a controlier with
no modem support. Check vour printer documentation to determine the
proper communication interface for your prunter.

e  Communication controllers with modem suvport let you communicate
over telephone lines. With a modem connected to your system, you can
access other computers and you can dial into your system from a remote
terminal or computer.

Computers transmit digital signals, while telephone lines (with the
exception of digital leased lines) transmit analog signals. When two
computers communicate over a telephone line, a modem is required at the
transmitting end and the receiving end of the line. At the transmitting
end, the modem converts digital signals from the computer (or terminal)
to analog signals prior to transmission. At the receiving end, another

modem converts the analog signals back into digital signals the computer
can process.

The degree of modem support depends on the number of modem control
signals recognized by the device. Full modem support (according to Digital
standards) requires recognition of eleven signals. The CXY08 module
supports up to eight serial lines with full modem support.

Synchronous Serial Controliers

Synchronous serial controllers provide high-speed connections between
systems. Communication between synchronous devices depends an time
intervals that are synchronized before transmission of daia begins.
Synchronous devices can also have modem support.
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DECservers

DECservers are terminal servers (hardware and software) that let you

connect multiple terminals or printers to systems in an Ethernet Local
Area Network (LAN).

Terminal servers perform the functions of data terminal switches but
multiplex the lines over the Ethernet. Using a DECserver offloads
communication processing from the host system.

Network Controllers

Network controllers let you connect to an Ethernet LAN or other network
type. With a network connection and appropriate DECnet software, you

¢can:

e [/se network services such as mail.

° Access data stored on other systems.

*  Perform operations, such as editing and printing, on remote systems.

e Share resources such as laser printers.

The network controller function for your system 1s on the CPU module, but
a second network controller, the DESQA Ethernet adapter module, can be
added to your system,

1.2.2.5 Real-Time Controllers

Real-time controllers interface with devices that monitor or control external
processes, such as laboratory equipment or manufacturing equipment
connected to computer systems. Typically, real-time controllers are parallel
devices, not serial devices.

1.2.2.6 Printer interfaces
Some printers require specific interfaces to communicate with a system. For

example, the LGO1, LGO2, LP29, and LP37 printers require the LLPV11-5A
mterface module.

1.2.2.7 Other Available Options

Your system arrives configured with the options you ordered. As your needs
change, you can add more options. Your Digital sales representative can
advise you on available options. Your system Technical Information manual
describes the options currently available for your system. Digital provides
mstallation for additional options that vou order.
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1.3 DSSI VAXcluster Configuration (VMS Systems
Only)

NOTE: A DSSI VAXcluster configuration is supported only under VMS
Version 5.5 or later

A DSSI VAXcluster configuration consists of two or more systems configured
as a DSSI VAXel ster and sharing their DSSI devices through a Digital
Storage System .nterconnect (DSSD) bus. Each system can have direct

access to any ¢ the devices on the DSSI bus, including a shared system
disk.

The simplest DSSI VAXcluster configuration, a two-system configuration,
can let one system disk be used as the system disk for both systems.
Although the system disk resides in one system, both systems have equal
access to it and to any other DSSI storage device in either system.

A DSSI device, such as the RF73, has a built-in DSSI VAXcluster capability
that can dynamically serve two or more systems. DSSI adapters, embedded

in the system CPU, let you extend a DSSI bus by connecting it to another
system.

Using an external DSSI cable, DSSI-based systems can be connected to
form a DSSI VAXcluster configuration.
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NOTE: In the sample configuration shown above, the shared bus (Bus Q) is

fully configured: 2 DSSI adapters + 6 DSSI storage devices (bus nodes 0-5)
= 8 nodes.

The benefits of a DSSI VAXcluster configuration:

e VAXcluster features such as shared data across systems and satellite
nodes.

e Higher system availability — If one of the systems is unavailable due
to a system malfunction, the satellites booted through it can continue
operating through the other system.

If one system fails, all satellite nodes booted through that system lose
connections to the system disk. But each satellite knows that the system
disk is available through a second path. So the satellite nodes establish a
new connection through the other system and continue operation.

To increase system availability, a second system disk can be added to
each boot node. If one system disk fails, the other system disk continues
to serve one system and the satellite nodes booted through it. As in
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any VAXcluster, a second system disk improves availability but increases
system management tasks.

DSSI VAXcluster configurations must be installed by a Digital service
representative or licensed self-maintenance customer.
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Chapter 2
Operating the System

This chapter tells you how to operate your system, once the software is
installed or you complete startup procedures for factory-installed VMS.

2.1 Before You Operate the System

This chapter assumes that your system is properly installed. Installation
includes running the diagnostic software (if ordered) and installing the

operating system or completing the startup procedures for factory-installed
VMS.

Refer to the VMS Factory Installed Software User Guide, shipped with your
system, for instructions on starting up factory-installed VMS. To install
other operating system options or layered products, see the instructions in
your system software installation manual or layered product installation
manual. Some of the instructions may require you to open the front door
of the system to change switch settings on the console module.

2.2 Switch Settings

Switch settings vary, depending on the operation being performed. The next
two sections describe switch settings for normal and for special operations.
Set the switches according to vour needs.

2.2.1 Normal Operation
Switch settings for normal operation are the following.

¢ The Break Enable/Disable switch on the console module is set to disable
(down, position 0). Digital recommends you run the system with breaks
disabled to prevent the user from inadvertently halting the system by
pressing on the console terminal. Halting the system causes all
activity to stop.

With breaks disabled, the system automatically boots system software
when powered on.

NOTE: You can use the console command SET CONTROLP to specify
[cwrl, rather than to initiate a break signal.
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You can use the console command SET HALT REBOQOT or SET HALT
RESTART _REBOOT to set your system to automatically boot software
after the system is halted due to pressing [Break].

e The Power-Up Mode switch on the console module is set to Run
(indicated by an arrow).

e  The Write-Protect button for each RF-series ISE is set to out (not lit).
That lets system software write to the storage element.

NOTE: RF35 ISEs do not have a Write-Protect button.

¢ The Run/Ready button for each RF-series ISE is set to in (glows green
when the storage element is not being used). That makes the storage
element available for use.

NOTE: RF35 ISEs do not have a Run / Ready button.
e The Halt button on the SCP is set to out (not lit).

e For expanded systems using a Power Bus cable to link the R400X
or B400X e:pander, the power switch on the expander power supply
remains on (set to 1) at all times. The system power supply sends the
power bus signal needed to turn the expander on or off.

2.2.2 Special Operation

Certain operations require that you change some of the normal operating
settings.

° [fyou need the ability to halt the system from the console terminal, for
example, when installing system software or performing certain backup
tasks, set the Break Enable/Disable switch to enable (up, position 1).
That lets you halt the system by pressing on the console terminal.

NOTE: You can use the console command SET CONTROLP to specify
rather than to initiate a break signal.

You can use the console command SET HALT REBOOT or SET HALT
RESTART _REBOOT to sei your system to automatically boot software
after the system is halted due to pressing [Brea].

¢ If you want data on an ISE to be write-protected, you must set the
Write-Protect button to in (lit).

NOTE: ISEs containing system software and user accounts must remain

write-enabled. ISEs containing applications or sensitive data may be
write-protected.
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RF35 ISEs do not have a Write-Protect button. Refer to Section 3.1.1 for
instructions on write-protecting RF35 ISEs.

If you want to use the Language Selection Menu to select a new
language for the console program, before you turn on your system
set the Power-Up Mode switch to Language Inquiry Mode (the huma:
profile). When you turn on your system, a language selection menu i:
displayed, similar to the one shown here.

KAenn~-A Vn.n VMB n.n

1) Dansk

2} Deutsch (Deutschland/Osterreich)
3) Deutsch (Schweiz)

4) English (United Kingdom)

5) English (United States/Canada)
6) Espanol

7) Francais (Canada)

8) Francgais {France/Belgique)

9) Francais (Suisse)
10) Italiano
11) Nederlands
12) Norsk
13) Portugués
14) Suomi
15) Svenska

(1..19):

Select a language by typing its number and [Rewn]. Save the
language you selected by rotating the Power-Up Mode switch to Run
Mode, indicated by an arrow. The language selected is saved and
automatically used during subsequent reboots of the system.

NOTE: If vou do not select a language within 30 seconds, the svstem
defaults to English (United States/Canada).

If the Power-Up Mode switch is set to Language Inquiry Mode (indicated
by a human profile). the system will prompt for the language at each
power-up.

In addition to the Language Selection Menu, your system may issue a
list of bootable devices and prompt you to select a device from the list.
If that happens, refer to Section 2.4.1 for more information.

If your system is turned off for more than 10 days, the battery unit that
saves the system clock and the language selection may run down. If
that happens, the Language Selection Menu will be displayed when you
turn on the system, regardless of the Power-Up Mode switch setting.
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Once the system is booted, reset the system clock as described in your
system software manual.

2.3 Turning On the System
Once you set the switches correctly, you are ready to turn on the system:
1. Turn on the console terminal and wait for it to comglete its self-tests.
2. Turn on the system by setting the Power switch to 1.
NOTE: For systems using the R400X or B400X expander linked by a
power bus cable, the svstem Power switch provides the power control bus

signal to the expander. Setting that switch to on (1) causes the expander

to power up as well. The expander Power switch should always ~emain
in the on (1 position.

When you turn on the power, you should see the indications listed in
Table 2-1.

Table 2-1: Normal Power-Up Indications

Indicator Normal Indication

System DC OK indicators (power supply and SCP) Glows green.

AC Present indicator (power supply) Glows orange.

RF -series ISE Run/Ready indicators Glow green steadily within 20
seconds

RF-series ISE Fault indicators Light temporarily at power-up

TF-series tape drive indicators Orange, yellow, and green indica-

tors glow during self-tests. Green
indicator remains on.

TK70 tape drive indicators Orange, yellow, and green indica-
tors glow during self-tests. Green
indicator remains on.

TLZ04 tape drive indicators Tape and drive indicators flash dur-
ing self-tests. Drive indicator glows
green when self-tests complete suc-
cessfully.

If you do not observe the indications in Table 2-1, refer to your system
Troubleshooting and Diagnostics manual.

Every time you turn on your system, it runs a series of self-tests on the
CPU and memory.
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*  Your console terminal first displays a line of information identifying the
CPU, the version of the firmware, and the version of VMB, the primary
bootstrap program. In the sample screens provided in this chapter, the
CPU is identified as a KAé6nn-a, and the versions of the firmware and

primary bootstrap are indicated as n.n. Your system will display actual
version numbers.

* The console terminal then displays a countdewn as the system tests
itselt, When the tests are successful, the system autoboots system

software or goes into console mode, as described in Section 2.4.1 and
Section 2.4.2.

If your system detects an error during its self-tests, it displays an error
summary consisting of several lines of hexadecimal numbers. A Digital
service representative can use the error summary to diagnose the problem.
Depending on the type of error, one or more error summaries may display

on your console terminal. A sample error summary:
KAénn-A Vn.n VMB n.n

Performing normal system tests.

66..65..64..63..62..61..60..59,.58..57..56..55..54..53..52..51..
50..49..48..47..46..45..44..43..42..41..40..39..38..37..36..35..
34..33..32..31..30..29..28..27..26..25..24..23..22..21..20..19..
18..17..16..15..14..13..12..11..10..09..C8..07.

?S5F 2 15 FF 0000 0000 02 ; SUBTEST 5F 15, DE_SGEC.LIS

P1=00000000
P6=00000000
r0=00000054
r5=00000044

P2=00000002
P7=00000000
r1=20084019
r6=000048DC

P3=5839FF00
F8=000000Q00
r2=00008206
r7=20008000

P4=00000000

P5=00000000

P9=0C00080A P10=00000003

r3=00000000C

r4=00004210

r8=00008000 EPC=FFFF90D6
06..05..04..03..

Normal operation not possible.

>>>

If possible, print out the error summary and give it to your Digital service
representative. The number following the question mark is the most
important information.

2.4 Booting the System

Your system boots in one of two ways:

You can configure the system to autoboot on power-up.
You can manually boot the system from console mode.

The Break Enable/Disable switch setting determines how your system
boots.
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2.4.1 Autobooting the System

If the Break Enable/Disable switch is set to disable (the normal operating

setting), the system runs self-tests and then attempts to load system
software.

If the Break Enable/Disable switch is set to enable, and the halt action
REBOOT or RESTART REBOOT was defined by the SET HALT console command,
the system attempts to load system software.

Depending on whether or not a boot device was selected, the system loads
system software or prompts you to select a boot device.

Loading System Software with Boot Device Selected

If a boot device was selected, the system identifies the boot device and

the number 2 displays on your screen. As the system begins booting, the
countdown continues from 1 to 0.

This shows a successful power-up and automatic boot when DIA0O was
selected as the boot device.

Kaenn-A Vn.n, VMB n.n

Performing normal system tests.

66..65..64..63..62..61..60..59..58..57..56..55..54..53..52..51..
5D0..49..48..47..46..45..44..43..42..41..40,.39..38..37..36..35..
34..33..32..31..30..29..28..27..26..25..24..23..22..21..20..19..

18..17..16..15..14..13,.12..11..10..09..08..07..06..05..04..03..
Tests completed.

Loading system software.
{BOOT/R5:0 DIAO)

2..
-DIAO
1..0..

Loading System Software with Nc Boot Device Selected

If you did not select a boot device and the Break Enable/Dizable switch is
set to disable, the system runs self-tests and then displays a list of bootable

devices. You are prompted to select a boot device from the list, as shown
below.

KAénn-A Vn.n VMB n.n
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Performing normal system tests.

66..65..64..63..62..61..60..59..58..57..56..55..54..53..52..51..
50..49..48..47..46..45..44..43..42..41..40..39..38..37..36..35..
34..33..32..31..30..29..28..27..26..25..24,.23..22..21..20..19..

18..17..16..15..14..13..12..11..10..09..08..07..06..05..04..03..
Tests completed.

Loading system software.

No default boot device has been specified.
Available devices.

-DIAO (RF73)

-DIA1 (RF73)

~-MIAS (TF85)

-EZ2AQ0 (08~00-2B~06-10-42)

Device? [EZAO]:

To select a boot device, enter a device name at the system prompt. After
you select a boot device, the system boots from that device. The following
example shows a successful power-up when DIAQ is selected as the boot

device. The next time the system is turned on, it will autoboot from that
device.

KA6nn-A Vn.n VMB n.n

Performing normal system tests.
66..65..64..63..62..61..60..59,.58,.57..56..55..54..53..52..51..
50..49..48..47..46..45..44..43..42..41..40..39..38..37..36..35..
34..33..32..31..30..29..28..27..26..25..24..23..22..21..20..19..
18..17..16..15..14..13..12..11..10..09..08..07..06..05..04..03..
Tests completed.

Loading system software.

No default boot device has been specified.

Available devices.

-PIAQ0 (RF73)

-DIAl (RF73)

-MIAS (TF85)

-£ZA0 (08-00-2B-06-10-42)

Device? {[EZAO]:DIAO

(BOOT/R5:0 DIAO)

2..
~DTAO
1..0..

NOTE: If you do not enter a device name within 30 seconds, the system
attempts tc boot from Ethernet device EZAQ.

Changing the Boot Device

After you select a boot device, the system autoboots from that device each
time you turn it on, until you do one of the following.
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¢ Change the setting of the Break Enable/Disable switch to enable (up,
position 1). If you do that, the system does not autoboot but enters
console mode after completing self-tests (assuming you did not define
a halt action of REBOOT or RESTART REBOOT by using the SET HALT
console command). Refer to Section 2.4.2 for instructions on booting
from console mode.

¢ Change the boot device by using the SET BOOT command.

Using the SET BOOT Command

To tell your system to boot automatically from a specific device or to change
the setting of the default boot device, put the system into console mode and
at the >>> prompt enter SET BOOT device-name. For example,

>>>SET BOOT EZAO
sets the system default boot device to be the Ethernet controller.

After you select a boot device, your system autoboots from that device each
time you turn it on.

Using SET BOOT device-name,device-name,device-name, you can specify a
string of default boot devices (up to 32 characters with devices separated by
commas and no spaces) your system will check for bootable software. The
system checks the devices in the order specified and boots from the first
that contains bootable software. For example,

>>>SET BOOT DUAO, DIAO, MIAS,EZAO

tells the system to use DUAO, DIAO, MIA5, and EZAO as the default boot
devices. When the system autoboots, or if the BOOT command is used
without specifying a device, the system boots from the first default boot
device that contains bootable software.

NOTE: Ifyou include the Ethernet device EZAQ in a string of boot devices, it
should be the last device in the string. The system will continuously attempt
to boot from EZAO.

To find the name of the device from which to boot your system, refer to
Table 2-2 or enter the SHOW DEVICE command at the console prompt.
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Table 2- . Device Names

Device
Logical
Device Type Controller/Adapter Name
RF-series ISE Embedded DSSI host adapter (part of DImu!
CPU)
KFQSA D)SSI storage adapter DUcu?
TF-series tape drive Embedded DSSI host adapter (part of MImu!
CPU)
TF85 tape drive KFQSA DSSI storage adapter MUcu?
TK70 tape drive TQK70 MUcu?
TLZ04 tape drive KZQSA adapter MKAn
PROM (programmable read-only MRV11 module PRAu
memory)
Ethernet adapter On-board (part of CPU) EZA0
DESQA Ethernet controller XQAu
RA-series drives KDA50 DUcu?

!m = DSSI bus adapter: A = internal bus (0); B = external bus (1).
u = unit number (device unit numbers must be unique throughout system).
When under operating system control, DIBu devices are recognized as DIAu devices.

2¢ = MSCP controller designator: A = first, B = second, and so on.
u = unit number (device unit numbers must be unique throughout system).

3¢ = TMSCP controller designator: A = first, B = second, and so on.
u = unit number.

This shows a sample list of devices. The system displays the logical device
name, preceded by a dash (-), for each device.

>>>SHOW DEVICE

DSST Bus 0 Node 0 (CLYDE)

-DIAO (RF73)

DSSI Bus 0 Node 1 (BONNIE)

-DIAl (RF73)

DSSI Bus 0 Node 5 (TFDR1)

-MIAS (TF85)

DSSI Bus 0 Node 6 (*)

DSSI Bus 1 Node 7 (*)

UQSSP Tape Controller 0 (774500)
-MURAO (TK70)

SCSI Adaptor 0 (761400), SCSI ID 7
~-MKAQ (DEC TLZ04 1991 (c)DEC)
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Ethernet Adapter
-EZAO (08-00-2B~06~10~42)

NOTE: Selecting a default boot device other than Ethernet device EZAQ is

not appropriate for diskless and tuapeless systems that must boot software
over a network.

For more information about the system booting process, refer to your system
Technical Information manual.

2.4.2 Booting the System from Console Mode

If the Break Enable/Disable switch is set to enable, your system powers up
to console mode (indicated by the >>> prompt) after successfully completing
its self-tests (assuming you did not define a halt action of REBOOT or
RESTART REROOT by using the SET HALT console command).

This shows a successful power-up to console mode.
KA6nn-A Vn.n VMB n.n

Performing normal system tests.

66..65..64..63..62..61..60..59..58,.57..56..55..54..53..52..51..
50..49..48..47..46..45..44..43..42..41..40..39..38..37..36..35..
34,.33..32..31..30..29..28..27..26..25..24..23..22..21..20..19..

18,.17..16..15..14..13..12..11..10..05..08..07..06..05..04..03..
Tests completed,
>2>

Loading System Software

To load system software from console mode, enter BOOT device name. For
example,

>>>BOOT MIAS

tells your system to boot software from a cartridge in the TF85 tape drive.

If you enter the BOOT command wisiour specifying a device, your system
attempts to boot from the default boot device or string of devices defined by
the SET BOOT command.

Using BOOT device-name,device-name,device-name, you can specify a string
of boot devices (up to 32 characters with devices separated by commas and
no spaces) from which the system will attempt to boot software. Your
systemn checks the devices in the order specified and boots from the first
that contains bootable software. For example,

>>>BOOT DUAO, DIAC, MIAS, EZAO
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tells the system to boot from the first device that contains bootable software.

NOTE: Ifthe Ethernet device EZAQ is included in a string of boot devices, it

should be the last device in the string. The system will continuously attempt
to boot from EZAO.

To determine the name of the device from which to boot your system, refer
to Table 2-2.

Software manuals may tell you to power up with break enabled and to use
the BOOT command.

2.5 Using the System

Once the system software is loaded, the first display of that software
appears on your console terminal after a few seconds. That display is
described in your system software documentation.

You are now ready to use your system. Refer to your system software
manuals and application manuals for instructions on using the system,

Your system software manuals cover:
* [Installing software on your system

* Running software to perform tasks

e Making and restoring backup copies of system software or data files

* Accessing devices and utilities in your system

2.6 Halting the System

Halting your system interrupts all processes and returns controt to the
console program. You may need to halt the system during software
installation. Or you may want to boot the system from another device,

for example, a tape cartridge containing MicroVAX Diagnostic Monitor
software,

CAUTION: Halting your system without following the shutdown procedure
described in your system software manuals can result in loss of data.

You can halt your system in one of two ways:

* Press the Halt button twice, in to halt the system and out to enter
console mode.

s If the Break Enable/Disable switch on the console module is set to
enable (indicated by 1), press the key on the console terminal.
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" If the Break Enable/Disable switch is not set to enable and you wish
to halt the system by pressing [8ea], change the setting of the Break
Enable/Disable switch from disable to enable.

NOTE: You can use the console command SET CONTROLP to specify
rather than to initiate a break signal.

CAUTION: If you shut off your console terminal while breaks are enabled,
the system may interpret that action as a break and halt the system.

If you are using a system that is part of a VAXcluster, do not halt, restart, or
turn off the system without consulting your cluster manager. Any of those
actions will interrupt the processes of the entire cluster.

When the console mode prompt (>>>) is displayed on your screen, the system
is halted.

If you inadvertently halt the system, type CONTINUEReun] at the console
prompt. The processes interrupted by the halt will continue.

2.7 Restarting the System

CAUTION: Restarting your system aborts all current and pending
operations. To prevent loss of data, before restarting the system warn all
users to log off and then follow the shutdown procedure described in your
system software manuals.

Restarting returns your system to a power-up condition. All current and
pending operations are aborted and the power-up tests are rerun.

You restart the system by pressing the Restart button on the system control
panel.

NOTE: The Halt button must be out (not lit) to restart the system.

2.8 Turning Off the System

CAUTION: Turning off your system without following the shutdown
procedure described in your system software manuals can result in loss of
data.

After you complete the shutdown procedure, you can turn off your system
by setting the Power switch to 0.

NOTE: For systems with an R400X or B400X expander linked by a power
bus cable, just turn off the system. The expander powers down when you set
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the system Power switch to off (0). The orange ac indicator on the expander
power supply should remain lit even though the system Power switch is set

to off.

2.9 Recovering from an Over Temperature
Condition

If the system internal temperature approaches a level that can cause
components to overheat, an audible alarm sounds and the Over
Temperature Warning indicator on the SCP flashes. If the temperature
continues to increase, your system will automatically shut down.

After your system shuts down due to overheating, the Over Temperature
Condition indicator on the power supply remains lit. To recover from a

shutdown, set the Power switch to off (0) and wait 5 minutes before turning
on the system.

To prevent an over temperature condition:
¢ Make sure your system is away from heat sources.
e Check that the system air vents are not blocked.

e Check that the room temperature is within the limits specified in your
system Site Preparation manual.
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Chapter 3
Operating the System Options

This chapter tells you how to use options that are part of your system

or that can be added to your system. The following types of options are
covered.

® Mass storage devices and controllers
* Communication controilers
¢ Real-time controllers

¢ Printers

3.1 Mass Storage Options

The following mass storage options can be included in your system.
e RF-series Integrated Storage Elements (ISEs)
¢ TF-series, TK70, or TLZ04 tape drives

NOTE: The RV20 optical disk subsystem, RRD4x digital disc subsystem,
SF-series mass storage array, TF857 tape subsystem, and TSZ07, TSV05 or
TUS81 tape drive can be added to your system. If your system contains one
of those options, refer to the user’s guide or owner’s manual for instructions
on fiow fo operaie ife opiioi.

This section tells you how to use the controls for the RF-series ISEs and

the TF-series, TK70, and TLZ04 tape drives. For the tape drives, it also
tells you how to insert and remove the tape cartridge.

To use any mass storage device, you must properly identify the device to
your operating system and use appropriate operating system commands.
Refer to your system software documentation for details.
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3.1.1 RF-Series Integrated Storage Elements

Using the dual-disk RF35, your system can have up to seven RF-series ISEs
or up to six RF-series ISEs and a tape drive. When your system has multiple
ISEs, you should separate them according to function. For example, if your
system has two ISEs, you may want to use them as follows.

¢ ISE 0 contains the operating system and applications installed on the
system.

¢ ISE 1 contains work areas for each user with an account on the system.

The storage capacities and other specifications for RF-series ISEs are listed
in your system Tbchnical Information manual.

NOTE: The RF35 ISE has a dual-disk capability: Two separate ISEs can
share the same mass storage cavity and RF35 front panel.

Refer to Appendix B for information on setting or examining parameters for
DSSI devices.

3.1.1.1 RF-Series Controls and Indicators

Each RF-series ISE has controls and indicators on its front panel. To access
them, you must open the upper system door (top key position).
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RF70/30-Series ISE

_
s

Write-Protect
Button

Bus Node Fauit Indicator
ID Plug

./ %/ unose ol

RF35 ISE

_

QQH\UDD

\ Fauit
Indicator

Run/Ready
Indicator
MLO-007175

NOTE: If your system has less than the maximum number of ISEs, a blank
ISE front panel with no controls or indicators covers ihe empty ISE cavities.
Such panels are required to meet international regulatory standards and

airflow requirements.

If your system has an RF35 with only one disk, one set of controls will have
a blank bus node ID plug and its indicators will not light.

Each ISE (with the exception of the RF35) has the following controls and

indicators on its front panel.
¢ Bus node ID plug

e Fault indicator

e  Write-Protect butten

¢ Run/Ready button

Operating the System Options 3-3



RF35 ISEs have the following controls and indicators (there are two sets of
controls and indicators, as RF35 ISEs can have two disks behind the one
panel).

¢  Bus node ID plug
e Fault indicator
¢ Run/Ready indicator

Bus node ID plugs identify the bus node number of each ISE to the system,
as well as the unit number by default. Bus node numbers are configured
at the factory in consecutive order from right to left.

Table 3—1 lists RF-series controls and indicators.

Table 3-1: RF-Series ISE Controls and Indicators

Control Position Function
Bus node ID plug Installed Identifies bus node 1D number (unit number) of ISE
to system. II) is factory set to number 0 through 6.
Not installed Bus node number undefined. Fault indicator lit.
Fault Lit Indicates error condition. Light temporarily on
during power-up sequence (normal condition).
Not lit Indicates error-free condition in ISE.
Run/Ready In (lit, green) ISE on line, available for use. Green light flashes

as seek operations are performed.

Out (not lit) ISE off line, cannot be accessed. Green light cannot
be lit when Run/Ready button is out.

Write-Protect In (lit, amber) ISE write-protected. Prevents system sofiware from
writing to ISE.

Out (not lit) ISE not write-protected. System software can read
from or write to ISE.

3.1.1.2 Write-Protecting an RF-Series ISE

You may want to write-protect an ISE containing sensitive data you do not
want changed or accidentally erased.

* For all but the RF35, you write-protect an ISE by setting the Write-
Protect button to in (lit).

e For the RF35 ISE, which has no Write-Protect button, you set write-
protection through VMS commands or through firmware commands in
console mode, explained later in this section.
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The Write-Protect button controls whether your system can write data to
the ISE. Your system can read from the ISE regardless of the setting of

that button. When that button is out (not lit), your system can write to the
ISE.

Your system disk (the ISE containing system software) and ISEs containing
work areas for users should be write-enabled, the normal setting.

Software Write-Protect for RF-Series ISEs

Since the RF35 ISE does not have a Write-Protect button, the software
write-protect is the primary method for write-protecting an RF35.

The software write-protect uses the VMS DCL MOUNT command with the
/NOWRITE qualifier, as shown below,

MOUNT <device_ name> <volume label>/SYSTEM/NOWRITE

where <device_name: is the device name, as shown using the VMS DCL
command SHOW DEVICE DI, and <volume_label> is the volume label for
the device. For example,

$ MOUNT $1$DIA1 OMEGA/SYSTEM/NOWRITE
software write-protects device $1$DIA1.

Dismounting and then remounting the device (without using the
/NOWRITE qualifier) write-enables the device.

Use the VMS DCL command SHOW DEVICE DI to check the protection
status of the drive. A write-protected drive shows a device status of Mounted

wrt 1ck. Refer to your VMS documentation for more information on using
the MOUNT utility.

CAUTION: When you dismount and then mount the device again, it will no
longer be write-protected.

Hardware Write-Protect for RF35 ISEs

The hardware write-protect provides a more permanent write-protection
than the sofiware write-protect. Once you hardware write-protect an RF35,
it remains write-protected, regardless of the availability of the operating
system or if the system is powered-down. Also, a hardware write-protect
cannot be removed by using the MOUNT command. In effect, the hardware
write-protect provides the same degree of write-protection available for RF-
series ISEs that have a Write-Protect button.

You should consider hardware write-protecting an RF35 when:
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*  You want to write-protect an RF35 ISE when the VMS operating system

You

is not available, such as before running the MicroVAX Diagnostic
Monitor.

You want to ensure that an RF35 remains write-protected, since
the hardware write-protect cannot be removed by the VMS MOUNT
command and remains in effect even if the operating system is brought
down.

can hardware write-protect an RF35 from VMS or through firmware

commands entered at the console prompt (>>>):

1.

3-6

Access the Diagnostic and Utility Program (DUP) driver for the device
you want to write-protect.

e To access the DUP driver from console mode:

a. Enter console mode by pressing the Halt button or powering up
the system with the Break Enable/Disable switch set to enable
(up, position 1).

CAUTION: Halting your system without following the shutdown
procedure described in your system software manuals can result
in loss of data.

b. Access the DUP driver by setting host to the device you want
to write-protect.

Use the following command for embedded DSSI.
SET HOST/DUP/DSSI/BUS:<bus_number> <node_ number> PARAMS

where <bus_number> is the DSSI bus number (0 or 1), and
<node_number> is the bus node ID (0—-6) for the device on the
bus. The bus number and node number are listed in the SHOW
DSSI display.

Use the following command for KFQSA-based DSSI.
SET HOST/DUP/UQSSP/DISK <contreoller numbezr> PARAMS

where <controller_number> is the controller number listed in
the SHOW UQSSP display for the device on the bus.

°* To access the DUP driver from VMS:

a. Connect to DUP and load its driver by using the VMS system
generation utility (SYSGEN) as shown below.
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$ MCR SYSGEN

SYSGEN> CONNECT/NOADAPTER FYAO
SYSGEN> EXIT

$

b. Access the DUF driver by setiing host to the device you want
to write-protect.

SET HOST/DUP/SERVER=MSCP$DUP/TASK=PARAMS <node name>

where <node_name> is the device node name. It is listed, in
parentheses, in the SHOW DEVICE DI display.

2. At the pARAMS> prompt, enter SET WRT PROT 1 to write-protect the ISE
I to which you are connected.

NOTE: To verify that you set host to the intended drive, enter the
command LOCATE at the PARAMS> prompt. That command causes
the drive’s Fault indicator to blink momentarily.

3. Enter sHow wRT_PROT to verify that the WRT_PROT parameter is set to
1.

4. Enter wrRITE at the PARAMS> prompt to save the device parameter. The
change is recorded in nonvolatile memory.

. 5. Enter EXIT at the pARAMS> prompt to exit DUP.
This is an example of setting a hardware write-protect through firmware.

>>>SET HOST/DUP/DSSI/BUS:0 1 PARAMS

Starting DUP server...

Copyright (c) 1992 Digital Equipment Corporation

PARAMS>SET WRT PROT 1

PARAMS>WRITE

PARAMS>SHOW WRT_PROT

Parameter Current Default Type Radix

WRT_PROT 1 0 Boolean 0/1
PARAMS>EXIT

Exiting...
Stopping DUP server...
>>>

This is an example of setting a hardware write-protect through VMS.
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5 MCR SYSGEN

SYSGEN> CONNECT/NOADAPTER FYAO

SYSGEN> EXIT

$ SET HOST/DUP/SERVER=MSCPSDUP/TASK=PARAMS R35F3C

Starting DUP server...

Copyright (c) 1992 Digital Equipment Corporation

PARAMS>SET WRT PROT 1

PARAMS>WRITE

PARAMS>SHOW WRT_PROT

Parameter Current Default Type Radix

WRT PROT 1 0 Boolean 0/1
PARAMS>EXIT

Exiting...

Stopping DUP server...

S

To remove hardware write-protection, repeat the procedure but set WRT_
PROT to 0.

You can verify that the device is write-protecied while running VMS:

e If you issue the VMS command SHOW DEVICE DI, a write-protected
drive shows a device status of Mounted wrtlck.

e If you issue the VMS command SHOW DEVICE/FULL. a write-
protected drive is listed as software write-locked.

NOTE: You cannot remove hardware write-protection by using the VMS
MOUNT command.

3.1.1.3 Changing the Bus Node ID Plugs

Spare bus node ID plugs are supplied with your system. Use them to
renumber your ISEs:

o If you reconfigure your system with an expander
¢ If you create a DSSI VAXcluster configuration

The ID plugs have prongs on the back that indicate the bus node number
(unit number) of the ISE.

¢ To remove a plug, grasp it firmly and pull straight out.

¢ To insert a plug, align the two center prongs with the two center slots
and press the plug into the slots.
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Bus Node
ID Plug «

MLO-004045

Use these rules for renumbering your storage devices.

For each DSSI bus, do not duplicate bus node numbers for your storage
devices/adapters. For Bus 0, you can have only one device identified as
node 90, one device as 1, and so on. For Bus 1. you can have only one
device identified as node 0, one device as 1, and so on.

That rule also applies to DSSI VAXcluster configurations. All DSSI bus
node numbers for storage devices and DSSI adapters must be unique
in a shared DSSI bus.

The RF-series ISEs are numbered in increasing order from right to left
beginning with zero.

DSSI adapters use the highest available bus nodes. The next highest
available node (usually five) is reserved for a TF-series tape drive.

If more than one DSSI bus is used and your system is using a nonzero
allocation class, assign new MSCP unit numbers for devices on all
but one of the DSSI busses. The unit numbers for all DSSI devices
connected to a system’s associated DSSI busses must be unique. Refer

to Appendix B for more information on setting parameters for DSSI
devices.
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NOTE: If you change the bus node ID plugs while your system is operating,
you must turn off the system and then turn it back on for the new plug
positions to take effect.

3.1.2 TF-Series Tape Drive

The TF-series tape drive is behind the upper door of your system. To use
the drive, turn the key to the top position and open the door.

The tape drive holds one removable magnetic tape cartndge.

¢ The drive can read data written on a CompacTape 11, CompacTape 11,
or CompacTape cartridge.

e The drive cannot write to a CompacTape I or CompacTape cartridge.

e You must use a CompacTape III cartridge to make copies or backups of
software or data.

To put it another way:

CompacTape CompacTape Il CompacTape I

Read Read Read/Write

NOTE: The tape drive can read cartridges recorded by TK-series tape drives,
as well as by TZ30 and TZK50 tape drives. Tapes written on a TF-series
drive can be read only on that drive.

You can identify the type of cartridge by its label.

TF-series Tape Drive Controis and Indicators

The tape drive has two primary controls: the cartridge insert/release handle
(subsequently referred to as the handle) and the Unload button.

*  You use the handle to insert or remove cartridges and lock them in
position: Pull the handle open to insert or remove a cartridge. Push
the handle closed to lock a cartridge in position and load the tape.

°  You use the Unload button to rewind and unload vhe tape. Rewinding
and unloading can also be controlled by software. Refer to your system
software manuals for appropriate commands.

A bus node ID plug on the drive’s front panel identifies the bus node number
(unit number) of the device to your system.

3-10 VAX 4000 Model 400/500/600 Operation




NOTE: Refer to Appendix B for information on setting or examining

parameters for DSSI

devices.

The drive has four indicator lights that show its status.

e  Write Protected (Orange): A steady light means the cartridge is write-

protected.

e Tape in Use (Yellow): A steady light means the tape is loaded. A
blinking light means the tape is in motion.

¢ Use Cleaning Tape (Orange): A steady light means the drive needs

cleaning.

e  QOperate Handle (Green): A steady light means you can move the handle
to insert or remove tape. A blinking light means a cartridge load fault.
You can move the handle when the light is blinking.

All four lights blinking simultaneously indicates a fault condition.

Write-Protected ———
Qrange

Tape In Use ]
Yellow
Use Cleaning Tape-/
Orange

Operate Handle «~.,~_,/
Green

Bus Node ~—__ !

ID Plug

r?—wm

=

i — Cartridge Insert/
Release Handle

MLO-006543

To operate the drive properly, you must carefully monitor the indicators.
The instructions for inserting and removing cartridges, which appear later
in this section, tell you what should happen at each step. Tables near the
end of this section summarize indicator and control combinations.
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3.1.2.1 Operation of the Drive

The TF-series tape drive operates like a reel-to-reel tape deck. Inside the
drive is a take-up reel with a leader attached. Inside the cartridge is
a reel containing the magnetic tape and a leader. When you insert the
cartridge and push in the handle, the leader in the drive automatically
couples with the leader in the cartridge, and the tape winds onto the take-
up reel. The coupling and winding process is called loading. When the
loading i1s complete, the tape is ready to use.

Once the cartridge is loaded, you cannot remove it without rewinding and
uncoupling the leaders, a process called unloading. Even if you do not use
the tape, you must unload it before you can remove the cartndge. When
you press the Unload button, the tape rewinds into the cartridge and the
leaders uncouple.

3.1.2.2 Labeling a Tape Cartridge

After recording data in a cartridge, label its contents. A slot for the label
is on the front of the cartridge. Write your identification on the label and
insert it in the slot.
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X, Label Slot

ML O-000960

The labe! is visible when the tape is in the drive.

CAUTION: Do not write on the tape cartridge or attach labels to the top,
bottom, or sides of the cartridge.

3.1.2.3 Write-Protecting a Tape Caitridge

Write-protecting a tape cartridge prevents accidental erasure of information
stored on the tape. You can write-protect a tape cartridge in two ways:

o Set the write-protect switch on the cartridge to the write-protect
position.

o Write-protect the cartridge by using operating system commands
described in your system software manuals.
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Your system can read information on the tape regardless of the position of
the write-protect switch or whether writing is software disabled. However,
your system cannot write data to the tape when the write-protect switch is
set to the write-protect position or when writing 1s software disabled.

When you use a tape cartndge to install software, make sure the cartridge
13 write-protected. Two icons on the switch indicate the w rite-protect status.

Write-
Protected

Not Write-
My, Protected

ML O-000961

An orange rectangle is visible when the switch 18 In the write-protect
position. If you do not see an orange rectangle, slide the switch toward
the label slot.
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When you insert a write-protected cartridge into the drive, the orange Write
Protected indicator lights. Your system recognizes the tape as being write-
protected when:

¢ The write-protect switch on the cartridge is set to the write-protect
position.

e An operating system command write-protected the tape.
¢ A tape recorded on a TK-series drive is inserted into the drive.

Removing write-protection depends on how the tape was recorded and how
it is write-protected.

°* You cannot write-enable a tape recorded on a TK50/TK70 drive by
moving the write-protect switch on the cartridge or by using software
commands.

@

The TF-series tape drive always recognizes a tape recorded on a TK50
/TK70 drive as write-protected.

You can remove write-protection on tapes recorded on a TF-series drive as
follows.

¢ [f the cartridge is write-protected by the write-protect switch on the
cartridge and not by the operating system, moving the swit-h to the
write-enabled position causes the Write Protected indicator light to go
out.

* Ifthe cartridge is write-protected by a software command and not by the
write-protect switch, removing the operating system restriction causes
the Write Protected indicator to go out.

e |f the cartridge is write-protected by the write-protect switch and a
software command, you must change the switch setting and remove
the operating eystem resiriction,

When you use a CompacTape III cartridge to make a backup copy of files,
make sure the orange Write Protected indicator on the drive is off. If that
indicator is not off, check for any of the wnite-protect conditions described
ahave. Change the switch setting and/or operating system restriction as

necessary. Do not begin your operation until the Write Protected indicator
goes off,
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3.1.2.4 Tape Cartridge Handling and Storage Guidelines

¢ Do not touch the exposed surface of the tape.
* Do not drop the tape cartridge. The impact from a fall can damage it.

® Let new tapes stabilize at room temperature for 24 hours before using
them.

* Place an identification label only in the label slot on the front of the
tape cartridge.

e Store tape cartridges in a dust-free environment.

o Keep tape cartridges away from direct sunlight, heaters, and other
sources of heat.

e Store tape cartridges in a stable temperature between 10° and 40°C
(50" and 104°F).

® Store tape cartridges where the relative humidity is between 20 and 80
percent.

e Keep tape cartridges away from magnets and equipment that generate
magnetic fields, such as motors, transformers, terminals, and audio
equipment.

* Keep tape cartridges away from x-ray equipment.

3.1.2.5 inserting a Tape Cartridge in TF-Series Drive

Before you use the tape drive, make sure your system is turned on. During
power-up, the drive runs self-tests that last a few seconds. All four indicator
lights come on momentarily, then the yellow (Tape in Use) light blinks
during the self-tests. At the end of the tests, the yellow light goes off and
the green (Operate Handle) light comes on, accompanied by a short beep.

The green light and the beep indicate that you can move the cartridge
handle.

CAUTION: Move the handle only when the green indicator light is on.

Moving the handle when the yellow indicator light is on can damage the
drive.

If all four indicators blink rapidly at any time, a fault condition exists.
Press the Unload button once. If the fault is cleared, the tape unloads. The
yellow indicator blinks during unloading, then the green indicator comes
on. If the fault is not cleared, the four indicators continue to flash. Do not

attempt to use the drive or to remove the cartridge. Call your Digital service
representative.
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Use the following procedure to insert a tape cartridge.

Green indicator s On

Handle

Cartridge Arrow
Is Facing Left

Yellow Indicator Blinks

MLO-G0B544

1. Pull the drive handle open.

2. Hold the cartridge so the arrow on the cartridge faces left and points
toward the drive. Then insert the cartridge into the drive until you feel
the cartridge lock in place.

3. Push the drive handle closed
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The green indicator goes off and the yellow indicator blinks as the tape
loads. When the yellow indicator glows steadily, the tape is ready to
use.

NOTE: If the green indicator blinks rapidly after you push the handle
closed, the drive has detected a cartridge fault. Pull the handle open
and remove the cartridge. Use another cartridge.

Refer to Appendix C for instructions on how to ereate backup files in a tape

oy vad ey 3
Caluyigle

NOTE: If a cartridge is new, the drive performs a calibration sequence
that takes approximately 30 seconds, after the drive receives the first
command from the operating system. The yellow indicator blinks rapidly
and irregularly during calibration.

3.1.2.6 Removing a Tape Cartridge

You must unload a tape before you can remove the cartridge from the tape
drive. Use the following procedure.
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"~ —  Unload Button
e Yellow Indicator Blinks

2

Green Indicator Is On

Handle

———— Cartndge Arrow Is Facing Left

4

Greer Indicator Is On ——

MLO-006545

1. Press the Unload button. You can also issue a software command to
unload the cartridge. Refer to your system software manuals for the
appropriate command.
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The yellow (Tape in Use) indicator blinks slowly, as the tape rewinds
and unloads into the cartridge. That may take up to 90 seconds.

2. After the yellow indicator goes off and the green (Operate Handle)
indicator comes on (and you hear a beep), pull the handie open.

CAUTION: Move the handle only after the yellow indicator is off and
the green indicator is on. Moving the handle while the yellow indicator
is blinking can damage the drive.

3. Remove the tape cartridge and store it in its container.

4. Push the handle closed.

The green indicator light remains on, indicating there is power to the
drive and you can safely move the handle.

CAUTION: Remouve the tape cartridge from the drive when the cartridge is

not in use or before you turn off your system. Failure to remove the cartridge
can damage it.

3.1.2.7 Summary ot TF-Series Tape Drive Controls and indicators
Table 3-2 summarizes the tape drive controls.

Table 3-2: TF-Series Tape Drive Controls

Control Position Function
Handle Open Lets you insert or remove tape after rewind and
unload operations are completed.
losed locks tape in operating position and begins load
sequence.
Unload button Momentary Rewinds and unloads tape.

contact awitch

Bus node ID plug  Installed Identifies bus node II) number (unit number; of
drive to system. Factory set to a number 0 through
6. Refer to Section 3.1.1.3 for instructions on
changing bus node 1D plugs.

Not Installed Drive bus node number i8 undefined. All four
indicators light, indicating fault condition.

Table 3-3 describes the meaning of the indicators.
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Table 3-3: TF-Series Tape Drive Indicators

Write Use Clean- Open »

Protected TapeinUse ing Tape Handle Condition

Off oty Off oft No power to tape drive.

Off Off Off On steadily Safe to move handle. Power
present.

OFf Off Off Blinking Load fault. Cartridge leader
may be defective. Pull out
handle and remove cartridge.
Do not use cartridge.

On/Off On steadily off Off Tape loaded but not in mo-
tion.

On/Off Blinking Off Off Tape in motion.

On On steadily/  Off off Cartridge write-protected.

blinking

Off Off On Off Drive needs cleaning with
CleaningTape 111 cartridge.

Blinking Blinking Blinking Blinking Fault occurring. Press Unp-

load buttan to unload tape. If
fault clears, yellow indicator
blinks while tape rewinds.
After green indicator comes
on, you can move handle to
remove cartridge. If fault per-
sists, all four lights continue
to blink. Do not remove car-
tridge. Call your Digital ser-
vice representative.

3.1.2.8 Cieaning the TF-Series Tape

When the Use Cleaning Tape indicator lights, load a CleaningTape 111
cartridge as you would load a tape cartridge. When the cleaning is finished,
the beeper sounds to tell you to unload the cleaning cartridge.

The CleaningTape III cartridge will perform 20 to 24 cleanings. When it
expires, the Use Cleaning Tape indicator remains on.

NOTE: If the Use Cleaning Tape indicator is not lit, the cleaning cartridge
will not load.
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3.1.3 TK70 Tape Drive

The TK70 tape drive is behind the upper door of your system. To use the
drive, move the key to the top position and open the door

The TK70 drive holds a removable magnetic tape cartridge. The drive can
read data written on a CompacTape or CompacTape 11 cartridge. You can
identify the type of cartridge by 1is label.

You can use the tape drive as an input device to load software or data into
your system. The drive can read data in cartridges written by TK50, TK70,
TZ30, and TZK50 tape drives. (The TK50 drive records data in a format
different | »m that of the TK70.)

You should use CompacTape Il to make copies or backups of software or
data. The TK70 drnive cannot write to CompacTape or CompacTape I that
was written by a TK50 tape drive.

TK70 Tape Drive Controls

The tape drive has two primary controls: the cartridge insert/release handle
(subsequently referred to as the handle) and the Unload button. You use
the handle to insert or remove cartidges and lock them in position.

@

Pull the handi~ open to insert or remove a tape cartridge.

o  Push the handle closed to lock a tape cartridge in position and load the
tape.

You use the Unload button to rewind and unload the tape. Rewinding and
unloading can also be controlled by software. Refer to your system software
manuals for appropriate commands.

The drive has three indicator lights that show its status.

¢ QOrange light (Write Protected): A steady light means the cartridge is
write-protected.

e Yellow light (Tape in Use): A steady light means the tape is loaded. A
blinking light means the tape 1s in motion.

¢ Green light (Operate Handle): A steady light means you can move
the handle to insert or remove a cartridge. A blinking light means a
cartridge load fault. You can move the handle when the light is blinking.

All three lights blinking simultaneously indicates a fault condition.
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Orange Light

Yellow Light

Green Light E— ‘l

Unioad Button -

Handle -
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To operate the drive properly, you must carefully monitor the indicator
lights Instructicus for inserting and removing cartridges, which appear
later in this section, tell you what should happen at each step. Tables at
the end of this section summarize light and control combinations.

3.1.3.1 Operation of the Drive

The TK70 tape drive operates hike a reel-to-reel tape deck. Inside the drive
is a take-up reel with a leader attached. Inside the cartridge is a reel
containing the magnetic tape and a leader. After you insert the cartridge
and push in the handle, the leader in the drive automatically couples with
the leader in the cartridge and the tape winds onto the take-up reel. The
coupling and winding process is called loading. When loading is complete,
the tape is ready to use.

After the cartridge 1s loaded, you cannot remove it without rewinding and
uncoupling the leaders, a process called unloading. Even if you do not use
the tape, you must unload it before you can remove the cartridge. After
you press the Unload button, the tape rewinds into the cartridge and the
leaders uncouple.
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3.1.3.2 Labeling a Tape Cartridge

After recording data in a cartridge, label its contents. A slot for the label
is on the front of the cartridge. Write the identification on the label and
insert the label in the slot.

Label Slot

ML O-000960

The label is visible when the tape is in the drive.

To indicate that the tape was recorded on a TK70 tape drive, check the box
labeled 296MB. Use the 95MB box for tapes recorded on a TK50 drive.

CAUTION: Do not write on the cartridge or attach labels to its top, bottom,
or sides.
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. 3.1.3.3 Write-Protecting a Tape Cartridge

Write-protecting a tape cartridge prevents
stored on the tape. You can write-protect

accidental erasure of information
a tape cartridge in two ways:

Set the write-protect switch on

the cartridge to the write-protect
position.

Use operating system commands
manuals.

described in your system software

Write-
Protected

Not Write-
Protected

MLO-000961

Your system can read information on the tape regardless of the position of
the write-protect switch

or whether writing is soft ware-disabled. However,
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your system cannot write data to the tape when the write-protect switch is
set to the write-protect position or when writing is software disabled.

Before installing software, make sure the cartridge is wnite-protected. Two
icons on the switch indicate the write-protect status. An orange rectangle
is visible when the switch is in the write-protect position. If you do not see
an orange rectangle, slide the switch toward the label slot.

After you insert a write-protected cartridge into the drive, the orange
indicator light comes on. Your system recognizes the tape as being write-
protected under any one of these conditions.

* The write-protect switch on the cartridge is set to the write-protect
position.

* An operating system command write-procected the tape.
*» A tape recorded on a TK39 drive is inserted into the drive.

Removing write-protection depena. i how the tape was recorded and how
it is write-protected.

* You cannot write-enable a tape recorded on a TK50 drive by moving the
write-protect switch on the cartridge or by using software commands.

¢ The TK70 drive recognizes a tape recorded on a TK50 drive as write-
protected.

To remove write-protection on tapes recorded on a TK70 drive:

¢ If the cartridge is write-protected by the write-protect switch on the
cartridge and not by a software command, moving the switch to the
write-enabled position causes the orange light to go out at the end of
the executing command.

If the cartridge is write-protected by a software command and not by the
write-protect switch, removing the operating system restriction causes
the orange light to go out.

° If the cartridge is write-protected by the switch on the cartridge and
a software command, you must change the switch setting and remove
the operating system restriction.

When you use a CompacTape II cartridge to m e a backup copy of files:
* Make sure the orange write-protect light on the TK70 drive is off.

If the light is not off, check for any of the write-protect conditions listed
above.
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Change the switch setting and/or operating system restriction as

necessary.

Do not begin your operation until the orange light goes off.

3.1.3.4 Tape Cartridge Handling and Storage Guidelines

Do not touch the exposed surface of the tape.
Do not drop the cartridge. The impact from a fall can damage it.

Let new tapes stabilize at room temperature for 24 hours before using
them.

Place an identification label only in the label slot on the front of the
cartridge.

Store cartridges in a dust-free environment.

Keep cartridges away from direct sunlight, heaters, and other sources
of heat.

Store cartridges in a stable temperature between 10° and 40°C (50° and
104°F).

Store cartridges where the relative humidity is between 20 and 80
percent.

Keep cartridges away from magnets and equipment that generate
magnetic fields, such as motors, transformers, terminals, and audio
equipment.

Keep cartridges away from x-ray equipment.

3.1.3.5 Inserting a Tape Cartridge

Before you use the tape drive, make sure your system is turned on. During
power-up:

The TK70 drive runs self-tests that last a few seconds. All three lights

(orange, yellow, and green) come on momentarily, then the yellow (Tape
in Use) light blinks during the self-tests.

At the end of the tests, the yellow light goes off and the green (Operate
Handle) light comes on, accompanied by a short beep.

The green light and the beep indicate that you can mov: the cartndge
release handle.

CAUTION: Move the handle only when the green indicator light is on.
Moving the handle while the yellow light is on can damage the drive. If
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all three lights blink rapidly at any time, a fault condition exists. Press the
Unload button once. If the fault clears, the tape unloads. The yellow light
blinks during unloading, then the green light comes on. If the fault does not
clear, the three lights continue to flash. Do not use the drive or remove the
cartridge. Call your Digital service representative.

Use the following procedure to insert a tape cartridge.

Green Light Is On

Handle

Cartridge Arrow
Is Facing Left - .

Yellow Light Bhinks

MLO-002459
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’ 1. Pull the drive handle open.

2. Hold the cartridge so the arrow on the cartridge faces left and points
toward the drive. Then insert the cartridge into the drive until you feel
the cartridge lock in place.

3. Push the drive handle closed.

The green light goes off and the yellow light blinks as the tape loads.
After the yellow light glows steadily, the tape is ready to use.

NOTE: Ifthe green light blinks rapidly after you push the handle closed,
the drive detected a cartridge fault. Pull the handle open and remove
. the cartridge. Use another cartridge.

Refer to Appendix C for instructions on how to create backup files on a tape
cartridge.

NOTE: If a cartridge is new, the drive performs a calibration sequence that
takes approximately 30 seconds after the drive receives the first command
from the operating system. The vyellow light blinks rapidly and irregularly
during calibration.

3.1.3.6 Removing a Tape Cartridge

. You must unload a tape before you can remove the cartridge from the tape
drive. Use the following procedure.
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Urio s Button
Yellow Light Blini 3

Handle

| ——— Cartridge Arrow Is Facing Left

Green Light Is On

MLO 002460

1. Press the Unload button. You can also issue a software command
to .'nload the tape. Refer to your system software manuals for the
appropriate command.
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. The yellow (Tape in Use) light blinks slowly as the tape rewinds and
unloads into the cartridge. That may take up to 90 seconds.

2. After the yellow light goes off and the green (Operate Handle) light
comes on (you hear a beep), pull the handle open.

CAUTION: Move the handle only after the yellow indicator light is off
and the green indicator light is on. Moving the handle while the yellow
light is blinking can damage the drive.

3. Remove the cartridge and store it in its container.
4. Push the drive handle closed.

. The green light remains on, indicating there is power to the drive and you
can safely move the handle.

CAUTION: Remove the tape cartridge from the drive when the cartridge is

not in use or before you turn off the system. Failure to remove the cartridge
can damage it.

3.1.3.7 Summary of TK70 Tape Drive Controis and Indicator Lights
Table 3—4 summarizes the TK70 tape drive controls.

. Table 3—4: TK70 Tape Drive Controls
Control Position Function
Handle Open lets you insert or remove tape after rewind and unload
operations complete.
Closed Locks tape in operating position and begins load
sequence.
Unload button Momentary Rewinds and unioads tape.

contact switch

Table 3-5 describes the meaning of the indicator lights.

Table 3~-5: TK70 Tape Drive Indicator Lights

Orange Yellow Green Condition
Off off Off No power to tape drive.
Off Off On steadily Safe te move cartridge release handle.

Power present.
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Table 3-5 (Cont.): TK70 Tape Drive Indicator Lights

Orange Yeilow Green Condition

Off off Blinking Load fault. Cartridge leader may be
defective. Pull out handle and remove
cartridge. Do not use cartridge.

On/Off On steadily Off Tape loaded but not in motion.

On/Off Blinking Off Tape in motion.

On On steadily/ Off Cartridge write-protected.

blinking
Blinking Blinking Blinking Fault cccurring. Press Unload button.

If fault clears, yellow light blinks while
tape rewinds. After green light comes
on, you can move handle to remove
cartridge. If fault does not clear, all
three lights continue to blink. Do not
remove cartridge.  Call your Digital
service representative.

3.1.4 TLZ04 Tape Drive

The TLZ04 tape drive is behind the upper door of your system. To use the
drive, move the key to the top position and open the door.

The TLZ04 tape drive is a backup device that uses digital data storage
(DDS) and digital audio tape (DAT) recording technologies. Digital audio
tape takes advantage of the TLZ04 tape drive’s helical scan technology,
which allows more data to be stored on tape by recording it diagonally.
DAT recording also minimizes crosstalk, giving you higher data integrity.

The DDS/DAT format lets you back up 1.2 gigabytes of data in
approximately 2 hours with no operator intervention. That format has
three levels of error correction, which ensures high data integrity.
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. TLZ04 Tape Drive Controls and Indicators

ggi?oar? F:, — m%ﬂ nnn ﬂ n g Drive Indicator

)

™

W

Tape indicator

Bus Node L—u—.iii
ID Plug \\:H_

. MLO-006538

NOTE: The bus node ID plug for the TLZ04 tape drive uses the KZQSA-type
plug and does not conflict with the bus node ID plugs for DSSI devices.

Use the Unload button to eject the tape cassette. The Tape and Drive
indicators show the status of the TLZ04 and can indicate error conditions.

. CAUTION: Pressing the Unload button during tape operations can halt the
drive.

Table 3-6 describes the TLZ04 drive indicators as they apply to normal
operating conditions.

Table 3-6: TLZ04 Drive Indicators (Normal Conditions)

Indicator Color(s) Meaning

Tape — Indicates status of tape as follows.
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Table 3-6 (Cont.): TLZ04 Drive Indicators (Normal Conditions)

Indicator Color(s)

Meaning

Solid green

Solid yellow
Drive

Solid green

Flashing green

Flashing yellow

Tape loaded.

Tape loaded and write-protected.
Indicates status of drive as foliows,
Drive ready, power on.

Drive active.

Power-up self-test in progress.

Table 3-7 describes the TLZ04 drive indicators as they apply to abnormal

operating conditions.

Table 3—-7: TLZ04 Drive Indicators (Abnormal Conditions)

Indicator Color(s)

Meaning

Tape Slow flashiny
green or yellow

Flashing yellow
1-3 times

Drive Solid vellow

Drive and Tape  Solid yellow

Excessive tape errors. Use head cleaning cassette. If
failure repeats, use another tape.

Power-up self-test failed.

Power-up self-test failed.

High humidity. Adjust operating environment.

3.1.4.1 Proper Handling of Cassette Tapes

Avoid placing the tapes near sources of electromagnetic interference

such as terminals and video or X-ray equipment. Emissions from such
equipment can erase data on the tape.

°  Keep tapes out of direct sunlight and away from heaters and other

sources of heat.

* Store tapes (and cleaning cassette) where the room temperatures are
between 5°C and 32°C (40°F and 90°F).

e Store tapes in a dust-free environment where the relative humidity is

20% to 60%.
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3.1.4.2 Setting the Write-Protect Tab on the Cassette Tape

If you want to read or copy from a tape, set the write-protect tab on the
cassette to write-protect. That disables writing to tape and ensures data

integrity. Use a pen (not a pencil) to set the write-protect tab to the desired
position.

Protected

Not Write-
Protected

MLO-005329

Observe the following guidelines when setting the write-protect tab.

* If you are reading data (copying from tape), set the write-protect tab to
write-protected.
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e [f you are writing data, set the write-protect tab to write-enabled.

The write-protect tab position displays in the front panel tape indicator.

3.1.4.3 Inserting a Cassette Tape into the Drive

Insert the TLZ04 cassette tape into the drive with the cassette’s write-
protect tab at the top.

MLO-0056331
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3.1.4.4 System Software

System software lets you execute commands to read and write data to and

from the cassette tape. Your operating system documentation describes
commands that let you:

e Back up data from disk drives to a tape drive
¢ Copy data from disk to tape or tape to disk

3.1.45 Cleaning the Heads

The heads are the components in a drive that magnetically read and write
data to and from the medium (in this case, cassette tape).

Over 90% of drive-related problems are associated with the medium.
Therefore, you should follow the instructions for handling casseite tapes

and cleaning the heads of the drive. This section shows you how to clean
the TLZ04 heads.

NOTE: You should perform the head cleaning procedure every 2 weeks or
after every 25 hours of drive usage. Under normal conditions, you should

not have to exceed that cleaning schedule. If a cassette causes problems, try
changing to another cassette.

To clean the heads, use the head cleaning cassette as follows.

CAUTION: Never attempt to clean the heads in a manner other than
described herein. Doing so can void the product warranty.

1. Observe that the drive indicator is lit solid green.
2. Insert the head cleaning cassette (part TLZ04—-HA) into the drive.
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The drive automatically uses the cassette to clean the heads for about
30 seconds and then ejects the cassette.

3. In the space provided on the card enclosed with the head cleaning
cassette, place a check mark every time you use the cassette.

Under normal conditions, you can use the head cleaning cassette for
about 25 cleanings. If you try to use it more times than it was designed
to be used, the drive will eject the cassette in 8 to 10 seconds. No
cleaning action will occur.
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CAUTION: Do not try to exceed the recommended usage of the cleaning

cassette. After about 25 cleanings, the cassette no longer cleans the
heads. You must use a new cassette.

Additional cassettes are available from your Digital sales representa-
tive or DECdirect.

3.1.5 Other Available Storage Subsystems

Your system may include one of these mass storage subsystems.

RRD40-series compact. dise drive
RV20 optical disk
TSV05, TSZ07, or TUBILE tape drive

Refer to your subsystem documentation for instructions on operating the
device.

3.2 Communication Controlier Options

The following types of communication controllers are available for your
system.

* Asynchronous serial controllers (with or without modem support)
* Synchronous serial controllers (with or without modem support)

e Network controllers

3.2.1 Asynchronous Serial Controllers

The following asynchronous controllers are available for your system, with
or without modem support.

e (CXA16—16-line multiplexer, Q-bus controller
¢  (CXB16—16-line multiplexer
e  (XY08—8-line multiplexer with modem control, Q-bus controller

¢  DFA01—2-line controller with integral modems, Q-bus controller

* Digital terminal server
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3.2.1.1 Asynchronous Controllers Without Modem Support

Before using any peripheral device connected to a serial communication
controller:

Make sure the device i1s properly connected to your system.

Make sure the device is pruperly installed, plugged into an appropriate
power source, and turned on.

Make sure the device is properly set up.

Setup involves choosing how the device operates. Some setups are
matters of persona! chicice; for example, the number of columns that
display on a terminal screen. Others, like baud rate (the speed at which
data is transmitted over a data line), must match your system setting
if the device and system are to communicate. Refer to your terminal or
printer manual for complete setup instructions. Generally, the default
settings for your terminal are acceptable.

Your operating system may have other requirements for using serial
communication devices. Refer to your system software manuals.

3.2.1.2 Asynchronous Controllers With Modem Support

Serial devices with modem support require two modems: one connected

to the system and one connected to the remote terminal. Both must be
connected to phone lines.

Before using modems with your system:

1.
2.

Make sure each modem is connected to the system.

Make sure each modem is prope:ly installed and connected to a phone
jack.

Set the controls on each modem according to instructions in the modem
user’s guide.

Before using the modem connected to the remnote terminal:

1.

o

Make sure the modem is properly installed and connected to a phone
jack.

Set the controls on the modem according to instructions in the modem
user’s guide.

Check the settings on the terminal attached to the modem.

Depending on the type of modem and type of lines used, the baud rate
can be 1200, 2400, 4800, or 9600. Other settings should be the same
as those described in the previous section.
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Before using a phone line with modem support, you must set certain

parameters such as line speed. See your system software manuals for
details.

3.2.2 Synchronous Controllers

The following synchronous controllers are available for your system.

* DIV32—DEC Integrated Services Digital Network (ISDN) controller
e DPV11—Single-line programmable controller

® DSV11—Dual-line controller

Before using a synchronous controller you must verify the following.

¢ The system you want to communicate with has an appropriate
synchronous controller.

Synchronous communications require a synchronous controller on the
transmitting system and the receiving system.

¢ The transmitting and receiving systems have supporting software
installed.

Synchronous communications operate under protocols that define how
data is interpreted. Two common protocols are X.25 and PSI.
Appropriate software is required to interpret the protocol.

3.2.3 Network Controllers

NOTE: Your system contains an Ethernet controller embedded in the CPU
module. You can have two additional Ethernet controllers, DESQA modules,
included in your system.

Before using a network controller:

1. Make sure the Ethernet cable (standard transceiver cable or ThianWire
cable) is connected to the console module or optional DESQA module.

The light next to the connector should be lit, indicating an active
connection. If it is not lit, move the Ethernet Connector switch to the
proper position.

2. Make sure the Ethernet cable i1s properly connected to the network.
A transceiver cable can be connected in one of the following ways.

e  To an H4000 or H4005 transceiver in a traditional Ethernet

Operating the System Options  3-41



e To a local network interconnect (DELNI) that can be connected to
a larger Ethernet or can serve to connect up to eight systems in a
iocal area network

A ThinWire cable can be connected as follows.

¢ To a ThinWire Ethernet multiport repeater (DEMPR) or ThinWire
single port repeater (DESPR) that can be connected to a larger
Ethernet or can serve to connect many systems in a local area
network

e To an available connection on a T-connector of other ThinWire node
3. Have the DECnet application installed on your system.

4. Register your node with the network manager so it will be recognized
by other systems in the network.

Some software products (for example, Ethernet-based VAXcluster systems)
use the Ethernet hardware address of other systems to operate properly.

To find the hardware address of your Ethernet device, use the command
SHOW ETHERNET from console mode. The hardware address of your
Ethernet device displays on the terminal as shown in the following example.

>>>SHOW ETHERNET
EZAD (08-00~2B-03-50-5C)

Refer to your software manuals and DECnet manuals for other
requirements and further instructions on using a network connection.

3.3 Real-Time Options
The following real-time options are available for your system.

» DRQ3B—High-speed interface with two unidirectional 16-bit data
channels

o  DRV1W-—General purpose interface with one 16-bit input port, one 16-
bit output port

o [EQ11—DMA controller that connects a Q-bus to two independent
busses

e [BQO1—DMA controller that connects a Q-bus to RS-485 cont-ol
e AAV11-S—-Digital-to-analog converter with DMA capability
e ADV11-S—Analog-to-digital converter with DMA capability
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o KWV11l-S—Programmable clock that can count from one to five
frequencies

¢  AXV1l—Input/output circuit board for analog devices
e ADQ32—Analog-to-digital converter with DMA capability

Before using a real-time controller, make sure the devices connected to the

controller are properly set up. Refer to the documentation for the real-time
device.

3.4 Printer Options

Before using a printer, make sure it i¢ properly set up and passes any self-
tests. Verify that the printer is connected to an appropriate controller.
Some printers, such as the LGO! and L.G02, require the LPV11-SA
interface. Other printers require modem control signals. Consult your
printer documentation for the interface requirements.

Your system has several printer options available. Consult your Digital
sales representative for a list of printers and printer interface requirements.

3.5 Adding Options

If you have available Q-bus slots, you may be able to add modules to your
system. Possible limitations to adding modules include the following.

¢ Power limitations
¢ Physical space limitations
* Bus limitations (ac/dc loading)

Your Digital sales representative can advise you about modules available for
your system and what you need to order. A Digital service representative
should perform the installation, since the system must be properly
configured to work correctly.

CAUTION: Do not attempt to remove, rearrange, or install modules. Contact
your Digital service representative for assistance.
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Appendix A
Related Documentation

Document Order Number

Hardware Documentation

KA680/KA690 CPU System Maintenance

EK-454AA-MG

KA680 CPU Mcedule Technical Manuai EK-KA680-TM
RF-Series Integrated Storage Element User Guide EK-RF72D-UG
DSSI VAXcluster Installation and Troubleshooting EK-410AA-MG
Software Documentation

Overview of VMS Documentation AA-LA9SA-TE
VMS Version 5.5 Upgrade and Installation Manual AA-NG61D-TE
VMS Upgrade and Installation Supplement AA-LB35B-TE
VMS Factory Installed Softiware User Guide EK-A0377-UG
VMS VAXcluster Manual AA-1A27A-TE
VMS Networking Manual AA-LA48A-TE
Guide to DECnet—-VAX Networking AA-LA47A-TE
VAX/VMS Backup Utility Reference Manua! AA-ZA07B-TE
Guide to VAX/VMS Disk and Magnetic Tape Operations Al-Y506B-TE
VAX/VMS Mount Utility Reference Manual AA-ZAZA-TE
VAXELN Host System Guide AA-JG87B-TE
VAXELN Run-Time Facilities Guide AA-JM81B-TE

Documentation specific to supported options is listed with the option in your

system Technical Information manual.

Related Documentation
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Appendix B
Programming Parameters for DSSI

Devices

This appendix describes the console mode procedures for setting and
examining parameters for DSSI devices.

NOTE: Before you reprogram DSSI devices, you should have a good
understanding of DSSI architecture and VAXcluster software operation. If
you do not have that understanding, you should read the VMS manuals
listed in Appendix A or call your Digital service representative.

Two types of DSSI adapters are available for your system: an embedded
DSSI adapter, which is part of the CPU, and the KFQSA adapter. The CPU
has two embedded DSSI adapters: bus 0 and bus 1.

Each adapter provides a separate DSSI bus that can support up to eight
nodes, where the adapter and each DSSI storage devices count as one node,
hence each DSSI adpater can support up to seven DSSI storage devices (six
DSSI storage devices for a two-system DSSI VAXcluster; five DSSI stroage
devices for a three-system DSSI VAXcluster configuration). The adapters
make a connection between the CPU and the requested device on their
respective DSSI bus. Each DSSI device has its own controller and server

that contain the intelligence and logic necessary to control data transfers
over the DSSI bus.

B.1 DSSI Device Parameters

Six principal parameters are associated with each DSSI device:
e Bus Node ID

o ALLCLASS

e UNITNUM

¢ FORCEUNI

¢ NODENAME

e SYSTEMID
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NOTE: Each of the above parameters, with the exception of the Bus Node
ID, are programmed and examined using the console-based Diagnostic
and Utility Program (DUP) driver utility. The Bus Node ID is physically
determined by the numbered bus node ID plug that inserts into the device’s
front panel.

A brief description of each parameter foliows.

The I3

he Bus Nude iD parameier is provided by the bus node ID plug on
the device’s front panel. Each DSSI bus can support up to eight nodes,
0-7. Each DSSI adapter and each device count as a node. Hence,
in a single-system configuration, a DSSI bus can support up to seven
devices, bus nodes 0—-6 (with node 7 reserved for the adapter); in a two-
system DSSI VAXcluster configuration, up to six devices, 05 (with nodes
6 and 7 reserved for the adapters); in a three-system DSSI VAXcluster
configuration, up to five devices, 0—4 (with nodes 5, 6, and 7 reserved for
the adapters). Refer to Chapter 3 for instructions on changing bus node ID
plugs.

The ALLCILASS parameter determines the device allocation class. The
allocation class is a numeric value from 0 to 255 that 1s used by the VMS
operating system to derive a path-independent name for multiple access
paths to the same device. The ALLCLASS firmware parameter corresponds
to the VMS SYSGEN parameter ALLOCLASS.

DSSI devices are shipped from the factory with a default allocation class of
zero. Each device to be served to a cluster should have a nonzero allocation
class that matches the allocation class of the system. Refer to the VMS
VAXcluster manual for rules for specifying allocation class values.

The UNITNUM parameter determines the unit number of the device. By
default, the device unit number is supplied by the bus node ID plug on
the device’s front panel. Systems with multiple DSSI busses, as described
later in this section, require that the default values be replaced with unique
unit numbers. To set unit numbers and override the default values, you
use the console-based DUP driver utility to supply values to the UNITNUM
parameter and to set a value of zero to device parameter FORCEUNI.

The FORCEUNI parameter controls the use of UNITNUM to override the
default device unit number supplied by the bus node ID plug. When
FORCEUNI is set to a value of zero, the operating system uses the value
assigned to the UNITNUM parameter; when FORCEUNI 1s set to a value
of one, the operating system uses the value supplied by the bus node ID
plug.

The NODENAME parameter allows each device to have an alphanumeric
node name of up to eight characters. DSSI devices are shipped from the
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factory with a unique identifier, such as R7TCZZC, R7TALUC, and so on. You
can provide your own node name.

The SYSTEMID parameter provides a number that uniquely identifies the
device to the operating system. That parameter may need to be modified
only when replacing a device. Only Digital service representatives and
licensed self-maintenance customers should remove devices.

B.2 How VMS Uses the DSSI Device Parameters

This section describes how the operating system uses the parameters to
form unique identifiers for each device. Configurations that require you to
assign new unit numbers for devices are also described.

With an allocation class of zero, the operating system can use the default
parameter values to provide each device with a unique device name. The
operating system uses the node name along with the device logical name
in the following manner.

NODENAME$DIAu
where NODENAME is a unique node name, and « 1s the unit number.

With a nonzero allocation class, the operating system relies on unit number
values to create a unique device name. The operating system uses the
allecation class along with the device logical name in the following manner.

$ALLCLASS$DIAu

where ALLCLASS is the allocation class for the system and devices, and u
is a unique unit number.

Using mass storage expanders, you can fill multiple DSSI busses: busses
0 and 1 supplied by the CPU, and a third and fourth DSSI bus using the
KFQSA adapter. Each bus can have up to seven DSSI mass storage devices
(bus nodes 0—6). When more than one bus is being used, and your system
is using a nonzero allocation class, you need to assign new unit numbers
for storage devices on all but one of the DSSI busses, as the unit numbers
for all DSSI storage devices connected to a system’s associated DSSI busses
must be unique.

The following table illustrates the need to program unit numbers for a
system using more than one DSSI bus and a nonzero allocation class. In
the case of the nonzero allocation class, the operating system sees three of
the ISEs as having duplicate device names, which is an error, as all unit
numbers must be unique.
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Nonzero Allocation Class

R7BUCCSDIAO $19DIAQ ater ) DUPIC0 0
¥ buplicate 1
R7C2ZC$DIA1 $1SDIAT < e
R7ALUC$DIA2 $1$DIA2 t— —
R7EB3C$DIA3 $15DIAT €~ T ouetcate3
TFDR1SMIAS $15MIAS
R7IDFC$DIAO $13DIA0 < ———— -
R7IBZC$DIA $15DIAT =
R7IKJC$DIA2 $15DIA2 <
R7ID3C$DIA3 $15DIA3 <
R7XA4CSDIAA $15DIA4
R7QIYCSDIAS $15DIAS
R7DASCSDIAG $1$DIAG

*
Nonzero allocation class examples with an astensk indicate duplicate device names.
For one of the DSSI busses, the unit numbers need to be reprogrammad to avoid this error

MLO-007176

NOTE: You should configure your system t.. “ave unique unit numbers even
if you have a standalone system using an allocation class of zero. That
practice will avoid problems with duplicate device names if you later decide
to form a cluster.

B.3 Examining and Setting DSSI Device Parameters

The following instructions describe how to change DSSI parameters, using
the DUP driver utility. In the example procedures, the allocation class will
be set to 2, the devices for bus 0 (in the system) will be assigned new unit
numbers (to avoid the problem of duplicate unit numbers), and the system
disk will be assigned a new node name.

The following shows sample DSSI busses and Lus node IDs for an expanded
system.
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System Expander

DSSI Cable

MLO-007177

NOTE: Your system need not have the maximum number of devices, as do
the examples in this appenaix.

1.

Enter the console mode.

The procedure for programming parameters for DSSI devices from
console mode requires that you issue commands to those devices at the
console prompt > >>. You may enter the commands in either uppercase
or lowercase letters. Unless otherwise instructed, enter each command,
then press Return.

Enter console mode as follows.

a. Set the Break Enable/Disable switch on the system console module
to the enable position (up, position 1).

b. Set the Power switch for each unit (both hosts for a dual-host
system, and any expanders for expanded systems) to on (1).

Wait for the system to display the console prompt (>>>).

To display the DSSI devices on embedded DSSI adapters, enter sHow
psst at the console prompt. To display the DSSI devices on KFQSA-
based DSSI adapters, enter sHOW UQSSP.
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The firmware displays two lines of information for each device. For
embedded DSSI, the firmware displays the following.

e The first line contains the bus number, node number, and node
name.

» The second line contains the device name and unit number followed
by the device type in parentheses.

For embedded DSSI, the device name consists of the letters DIAu or
DIBu (MIAu or MIBu for the TF-series tape drive—devices on bus 0 are
listed as DIA, devices on bus 1 are listed as DIB—and u is a unique unit
number. The embedded DSSI host adapter for each bus is identified by
an asterisk (*).

The following embedded DSSI display shows a system with four DSSI
devices (unit numbers 0-3) and an R400X expander with seven DSSI
devices (unit numbers 0-6).

>>>SHOW DSSI

DSSI Bus 0 Node 0 (R7ALUC)
-DIAOQ (RF73)

DSSI Bus 0 Node 1 (KR7EB3C)
-DIAl (RF73)

DSST RBus C Node 2 (RTEB22)
~-D1A2 (RF73)

DSSI Bus 0 Node 5 (TFDR1)
~-MIAS (TF85)

DSSI Bus 0 Node 6 (*)

DSSI Bus 1 Node O (SNELZY)
-DIBO (RF73)

DSSI Bus 1 Node 1 (DOPEY)
-DIB1 (RF73)

DSSI Bus 1 Node 2 (SLEEPY)
~-DIBZ2 (RF73)

DSSI Bus ! Node 3 (GRUMPY)
-DIB3 (RF73)

DSSI Bus 1 Node 4 (BRASHFUL)
-DIB4 (RF73)

DSSI Bus 1 Node S5 (HAPPY)
-DIB5 (RF73)

DSSI Bus 1 Node 6 (DOC)
-0IB6 (RF73)

DSSI Bus 1 Node 7 (*)

>>>
For KFQSA-based DSSI, the firmware displays the following.

¢ The first line contains the UQSSP disk controller number and device
node name.
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¢ The second line contains the device name and unit number followed by
the device type in parentheses.

For KFQSA-based DSSI, the device name consists of the letters DUcu,
where ¢ is the controller ietter, and « is a unique unit number.

This shows a sample KFQSA-based DSSI ous.

>>>SHOW UQSSP

DRSSP Disk Controller 0 (772150)
~DUAO (RF73)

UQSSP Disk Controller 1 (760334)
-DUB1 (RF73)

UQSSP Disk Controller 2 (760340)
-DUC2Z (RF73)

UQSSP Disk Controller 3 (760322)
-DUD3 (RF73)

UQSSP Tape Controller 0 (774500)
-MUAO (TK70)

For the examples in this appendix, each device will be assigned an
allocation class of 2, and the system disk will be given a new node name.
Also, devices DIAO, DIA1, and DIA2; and DUAO, DUB1, DUCZ2, and DUD3
will be assigned new unit numbers.

NOTE: The DUP server examples throughout this appendix are for RF-series

ISEs. The displays for the TF-series tape drive differ slightly from the RF-
series displays.

B.3.1 Entering the DUP Driver Utility

To examine and change DSSI parameters, you must first activate the DUP
driver utility by setting host to the specific device for which you want to
modify or examine parameters.

Use the following command for embedded DSSI.
SET HOST/DUP/DSSI/BUS:<bus_number> <node number> PARAMS

where <bus_number> is the DSSI bus number (0 or 1), and <node_number>
is the bus node ID (0-6) for the device on the bus.

Use the following command for KFQSA-based DSSI.
SET HOST/DUP/UQSSP/DISK <controller number> PARAMS

where <controller_number> is the controller number (provided by the
SHOW UQSSP display) for the device on the bus.
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In the following example, SET HOST/DUP/DSSI/BUS:1 0 PARAMS is entered to
start the DUP server for the ISE at node 0 of embedded DSSI bus 1.

>>>SET HOST/DUP/DSSI/BUS:1 0 PARAMS
Starting DUP server...

Copyright (c) 1991 Digital Equipment Corporation
PARAMS>

In this example, SET HOST/DUP/UQSSP/DISK O PARAMS is entered to start the
DUP server for the ISE at controller 0 of a KFQSA-based DSSI bus.

>>>SET HOST/DUP/UQSSP/DISK 0 PARAMS
Starting DUP server...

Copyright {c) 1991 Digital Equipment Corporation
PARAMS>

B.3.2 Setting Allocation Class

After entering the DUP driver utility for a specified device, you can examine
and set the allocation class for the device as follows.

1. At the raraMs> prompt, enter sHow ALLCLASS to check the allocation
class of the ISE to which you are currently connected.

2. Enter seT ALLCLASS 2 (or enter the allocation class you desire).
3. Enter sHow ALLCLASS to verify the new allocation class.

This example shows the steps for examining and changing the allocation
class for a specified device. The allocation class is changed from 0 to 2.

PARAMS>SHOW ALLCLASS
Parameter Current Default Type Radix

ALLCLASS 0 0 Byte

PARAMS>SET ALLCLASS 2
PARAMS>SHOW ALLCLASS

Parameter Current Default Type Radix

ALLCLASS 2 0 Byte

B.3.3 Setting Unit Number

After entering the DUP driver utility for a specified device, you can examine
and set the unit number for the device as follows.

1. At the PARAMS> prompt, enter SHOW UNITNUM to check the unit number
of the ISE to which you are currently connected.
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2. Enter SET UNITNUM 10 (or enter the unit number you desire).

Enter SET FORCEUNI 0 to override the default unit number value
supplied by the bus node ID plug.

Enter sHow UNITNUM to verify the new unit number.

Enter sHow FORCEUNI to verify that the current value for the FORCEUNI

parameter is 0.

This shows the steps for changing the unit number of a specified device

from 0O to 10.

PARAMS>SHOW OUNITNUM
Parameter Current

s g G G ST O Y @D D,

UNITNUM

PARAMS>SET UNITNUK 10
PARXMS>SET FORCEUNI 0
PARAMS>SHOW UNITNUM

Parameter Current
oNtTNOM
PARAMS>SHOW FORCEUNI
Parameter Current
FORCENT

Default Type Radix
0 0 Word Dec
Default Type Radix
10 0 Word Dec
Default Type Radix
0 1 Boolean 0/1

U

6. Label the device with its unit number, using the unit number labels
shipped with your system.
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Attach Unit

l!%l Number Labels
7
7

Attach Unit (

Number Label : E
_-S—_J_l
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B.3.4 Setting Node Name

After entering the DUP driver utility for a specified device, you can examine
and set the node name for the device as follows.

1. At the PARAMS> prompt, enter SHOW NODENAME to check the node name of
the ISE to which you are currently connected.

2. Enter SET NODENAME sYSDSK (or enter the desired alphanumeric node
name of up to eight characters).

3. Enter sHOW NODENAME to verify the new node name.

This shows the steps for changing the node name of a specified device from
the factory-supplied name to SYSDSK.

PARAMS>SHOW NODENAME
Parameter Current Default Type Radix

D — 2 e o e R i e o e e i  dma - ———— - ———— - —— -

NODENAME R7CZZC RF73 String Ascii B
PARAMS>SET NODENAME SYSDSK
PARAMS>SHOW NODENAME

Parameter Current Default Type Radix

e - - - — o — o — —— ————— T o — PP U S o ——

NODENAME SYSDSK RF73 String Ascii B

B.3.5 Setting System ID

NOTE: This parameter is modified only when replacing a device. Only
Digital service representatives and licensed self-maintenance customers
should remove devices. All parameters for the replacement device should
be programmed to match those of the original device.

After entering the DUP driver utility for a specified device, you can examine
and set the system ID for the device as follows.

1. At the pARAMS> prompt, enter SI"0W SYSTEMID to check the system ID of
the device to which you are currently connected.

2. Enter SET SYSTEMID System ID (enter the desired serial number-based
system ID).

3. Enter sHow SYSTEMID to verify the new system ID.

This shows the steps for changing the system ID of a specified device
from the factory-supplied ID to 1402193310841 (the system ID for the
replacement device is programmed to match that of the original).
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PARAMS>SHOW SYSTEMID
Parameter Current Default Type Radix

SYSTEMID 0402193310841 0000000000000 Quadword Hex B
PARAMS>SET SYSTEMID 1402193310841
PARAMS>SHOW SYSTEMID

Parameter Current Default Type Radix

SYSTEMID 1402193310841 0000000000000 Quadword Hex B

B.3.6 Exiting the DUP Server Utility

After you have completed setting and examining DSSI device parameters,
enter the WRITE command at the paramMs> prompt to save the device

parameters you have changed using the SET command. The changes are
recorded to nonvolatile memory.

If you have changed the allocation class or node name of a device, the DUP
driver utility will ask you to initialize the controller. Answer Yes (Y) to
allow the changes to be recorded and to exit the DUP driver utility.

If you have not changed the allocation class or node name, enter the EXIT

command at the pPArRAMS> prompt to exit the DUP driver utility for the
specified device.

This shows the procedure for saving parameter changes. The controller is
initialized.

PARAMS>WRITE

Changes require controller initializaticn, ck? [Y/(N)] Y

Stopping DUP server...
>>>

NOTE: You must repeat the procedures in this appendix for each device for
which you want to change parameters.

This example shows the DSSI busses for the embedded DSSI adapters after
the unit numbers for the disk devices on bus 0 have been changed from 0,

1, and 2 to 10, 11, and 12. The bus 0 device names are now DIA10, DIA11,
and DIA12.
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>>>8HOH DSSI

DSSI Bus 0 Node 0 (SYsisKkj
=DIA10 (RF73)

DSSI Bus ¢ Node 1 (R7EB3C)
~DIA1l (RF73)

DSSI Bus 0 Node 2 (R7EB22)
-DIAl2 (RF73)

DSSI Bus 0 Node 5 (TFDRI1)
-MIAS (TF85)

DSSI Bus 0 Node 6 (*)

DSSI Bus 1 Node 0 (SNEEZY)

-DIB0O (RF73)

DSSI Bus 1 Node 1 (DOPEY)
o ~DIB1 (RF73)

DSSI Bus 1 Node 2 (SLEEPY)

-DIB2 (RF73)

DSSI Bus 1 Node 3 (GRUMPY)

-DIB3 (RF73)

DSSI Bus 1 Node 4 (BASHFUL)

~-DIB4 (RF73)

DSSI Bus 1 Node 5 (HAPPY)

-DIB5 (RF73)

DSSI Bus 1 Node 6 (DOC)

-DIB6 (RF73)

DSSI Bus 1 Nede 7 (*)
>>>

This shows the sample KFQSA-based DSSI bus after the unit numbers
have been changed from 0, 1, 2, and 3 to 20, 21, 22, and 23. The device
names are now DUA20, DUB21, DUC22, and DUD23.

>>>SHOW UQSSP
UQSSP Disk Controller 0 (772150)
~-DUAZ20 (RF73})
UQSSP Disk Controller 1 {760334)

-DUB21 (RF73)
e UQSSP Disk Controller 2 {760340)

~DUC22 (RF73)

UQSSP Disk Controller 3 (760322)
-DUD23 (RF73}

UQSSP Tape Controller 0 (774500)
-MUAO (TK70)

Programming Parameters for DSSI Devices B-13



Appendix C
Backup Procedures

This appendix describes the following procedures.

¢ [Installing and booting standalone BACKUP on the system disk

= Installing and booting standalone BACKUP on a TK50 tape cartridge
¢ Backing up and restoring the system disk

C.1 Overview of Standalone BACKUP

The Backup utility lets you create and restore backup copies of files,
directories, and user disks. Because the Backup Utility copies only what
is on the disk and ignores sections of any open files contained in memory,
you should use it to back up user disks, not the system disk. If you use
the Backup Utility to back up the system disk, the portiuns of the files that
were in memory and data about files not yet written back to the disk (cache)
will not be recorded on the resulting backup copy.

Use standalone BACKUP to make a complete backup of the system disk.
Standalone BACKUP is a version of the Backup Utility that runs without
the support of the entire VMS operating system. Before you use standalone
BACKUP, you must shut down the VMS operating system. The shutdown
procedure sends the contents of the caches back to the disk and closes any
open files. By shutting down the system and using standalone BACKUP,
you can make an exact copy of the system disk.

You can keep standalone BACKUP on the system disk, a TK50 tape
cartridge, or any other media the system supports. Digital recommends

that you keep standalone BACKUP on the system disk and on a tape
cartridge.

Usually you boot standalone BACKUP from the system disk because it
saves time. You should, however, keep a copy of standalone BACKUP on a
tape cartridge in case the system disk becomes damaged.
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C.1.1 Installing Standalone BACKUP on the System Disk

You can install standalone BACKUP in any available root directory on
the system disk from [SYS1] to [SYSE]. However, Digital has established
[SYSE] as the standard directory for standalone BACKUP.

To install standalone BACKUP in {SYSE] on the system disk, use the
following procedure.

1. Log in to the SYSTEM account.
2. Enter the following command.
$ @SYS$UPDATE: STABACKIT SYS$SYSDEVICE:

The procedure places the files in the directories [SYSE.SYSEXE] and
[SYSE.SYS3SLDR/| on the system disk. It hists the files as they are
copied. When the procedure finishes, the system displays the following
message.

The kit is complete.

3. To boot standalone BACKUP from the system disk, see Section C.1.2.

C.1.2 Booting Standalone BACKUP from the System Disk

To boot standalone BACKUP from the system disk, use the following
procedure.

1. If the VMS operating system is not running, go to step 2.

If the VMS operating system is running, enter the following command
to shut down the system.

$ @SYS$SSYSTEM: SHUTDOWN

Answer the questions. When the procedure asks if an automatic system
reboot should be performed, press Return for No. When the procedure
1s finished, the system displays the following message.

SYSTEM SHUTDOWN COMPLETE - USE CONSOLE TO HALT SYSTEM
2. Stop the system by pressing the Halt button on the SCP.
3. Enter the BOOT command in the following format.
>>>B/EG000000 device name [Retum]

Substitute the device name of the system disk for device name. For

example, if the system disk has a device name of DIAO, enter the
following.
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>>>B/E0000000 DIAO [Retum]
4. Standalone BACKUP displays a message similar to the following.
VBX/VMS Version V5.5-n Major version id = n Minor version id = n

5. A few minutes later the procedure asks for the date and the time. Enter

tho date and time, using the 24-hour clock format; for example:

PLEASE ENTER DATE AND TIME (DD-MMM-YYYY HH:MM)
19-APR-1991 13:00

6. The system displays a list of the local devices on your system; for

example:
Available device MIAS: device type TF85
Available device DIAO: device type RF31

Check the list of devices. If the list is incomplete, make sure that all
the devices are connected properly to the system. See your system
Installation manual for details.

7. When standalone BACKUP finishes booting, it displays an identifica-
tion message followed by the dollar-sign prompt ($):

$BACKUP-I-IDENT, stand-alone BACKUP V5.5-n; the date is
19-APR-1991 13:00:00.00
$

To back up the system disk, see Section C.2.
To restore the system disk, see Section C.3.

C.1.3 Installing Standalone BACKUP on a Tape Cartridge

If your system has a tape drive, Digital recommends that you keep
standalone BACKUP on a tape cartridge in case the system disk becomes
damaged. To install standalone BACKUP on a tape cartridge, use the
following procedure.

NOTE: If you have a tape cartridge distribution kit, you already have
standalone BACKUP on a tape cartridge. If the original tape cartridge
becomes damaged or if you need to make extra copies, use the procedure in
this section.

Backup Procedures C-3



10.

11.

12.

Obtain a blank tape cartridge. Write the name on the paper label. For
example, you would use the name S/A BKUP V5.5-n TK85 to build a
Version 5.5-n kit. Insert the label into the label slot.

Write-enable the tape cartridge.

Insert the tape cartridge labeled S/A BKUP V5.5-n TK85 in the tape
cartridge drive.

Log in to the SYSTEM account.
Enter the following command.
S @SYSSUPDATE:STARACKIT

The system asks for the name of the target device. Enter MIA5; for
example:

$STABACKIT-I-SYMDEL, all global symbols deleted
Enter the name of the device on which to build the kit:

MIAS

The system displays the following message.

Please place the scratch tape cartridge in drive MIAS0:
This volume will receive the volume label SYSTEM.
Enter "YES" when ready:

When you are ready to continue, enter Y (for Yes) and press Return.

The system displays verification messages informing you that files are
being copied.

When standalone BACKUP is installed, the system displays a message
similar to the following.

Ending time 19-APR-1991 13:45:29.90
Starting time 19-APR-1951 13:22:39.05
The kit is complete.

$

Remove the tape cartridge labeled S/A BKUP V5.5-n TF85 from the
tape cartridge drive.

Write-protect the tape cartridge and store it in a safe place.
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C.1.4 Booting Standalone BACKUP from a Tape Cartridge

If the system disk containing standalone BACKUP should become unusable,
you can boot standalone BACKUP from a tape cartridge. Booting
standalone BACKUP from a tape cartridge takes approximately 20 minutes.
You need a tape cartridge that contains standalone BACKUP (either the
distribution tape cartridge or one that you created). To boot standalone
BACKUP from a tape cartridge, use the following procedure.

1. If the VMS operating system is not running, go to step 2.

If the VMS operating system is running, enter the following command
to shut down the operating system.

. $ @SYS$SSYSTEM: SHUTDOWN

Answer the questions. When the procedure asks if an automatic system
reboot should be performed, press Return for No. When the procedure
is finished, the system displays the following message.

SYSTEM SHUTDOWN COMPLETE - USE CONSOLE TO HALT SYSTEM
2. Stop the system by pressing the Halt button on the SCP.
3. Insert the tape cartridge containing standalone BACKUP in the tape

. cartridge drive.
4.

To boot standalone BACKUP, enter the following command at the
console prompt (>>>).

>>>B MIAS [Fem]

NOTE: If your system uses the TLZ04 tape drive, enter the device name
MKAQO. If your system uses the TF85 tape drive, enter the device name
MIAO.

. 5. Standalene BACKUP displays a message similar to the following.

VAX/VMS Version V5.5--n Major version i1d=1 Minor version 1id=0

6. The procedure asks for the date and the time. Enter the date and time,
using the 24-hour clock format,; for example:

PLEASE ENTER DATE AND TIME (DD-MMM-YYYY HH:MM)
19-APR-1991 13:00

7. The system displays a list of the local devices on your system; for
example:
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Available device MIAS: device type TK85
Availilable device DIAO: device type RF3l

When standalone BACKUP finishes booting, it displays an identifica-
tion message followed by the dollar-sign prompt ($):

% BACKUP-I-IDENT, stand-alone BACKUP V5.5--n; the date is
19-APR~-1991 13:00:00.00
$

Remove the tape cartridge containing standalone BACKUP from the
tape cartridge drive.

To back up the system disk, see Section C.2.

To restore the system disk, see Section C.3.

C.2 Backing Up the System Disk

The reasons to back up a system disk are:

In case a problem occurs during a VMS upgrade or update, or during
the installation of other software products. Before you attempt any of
thece procedures, you should back up the system disk. If a problem
occurs, you can restore the backup copy of the system disk.

To prevent loss of system files if they are deleted accidentally. After
you install or upgrade the VMS operating system or any other software
products, you should back up the system disk. If a system file is deleted
and renders the system disk inoperable, you can restore the backup copy
and continue to use the system.

In case the system disk malfunctions. If you have a backup copy of
the VMS operating system, you can restore it to a functioning disk and
continue to use the system.

To eliminate disk fragmentation. It happens when files are not stored
contiguously on the disk. Back up the system disk to a tape cartridge,
diskettes, or another disk. Then restore the files to the original system
disk. The BACKUP command creates a copy on which files are stored
contiguously.

Digital recommends that you use standalone BACKUP, which uses a subset
of Backup utility qualifiers, to back up and restore the system disk. It is
especially important that you understand the functions of the /IMAGE and
/PHYSICAL qualifiers to the BACKUP command before using standalone
BACKUP Table C~1 summarizes the standalone BACKUP qualifiers.
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Table C-1: Standalone BACKUP Qualifiers

Qualifier Function

/IMAGE Allows you to create a functionally equivalent copy of the entire

system disk

/PHYSICAL Copies, saves, restores, or compares the entire system disk in

terms of logical blocks, ignoring any file structure

For a complete description of the Backup utility and its qualifiers, see the
VMS Backup Utility Manual.

To back up the system disk, use the following procedure.

1.

Decide whether you want to back up the system to another fixed disk or
to a tape cartridge. If you are using a tape cartridge, obtain a scratch
tape that you can use for the backup copy. A scratch tape cartridge is a

tape cartridge that is either blank or contains files that you no longer
need.

If you are using a tape cartridge, write-enable it. To write-enable a tape
cartridge, slide the write-protect switch away from the tape cartridge
label. Insert the tape cartridge in the tape cartridge drive.

Determine the device name of the drive holding the system disk and

the drive holding the backup disk or tape cartridge. Enter the SHOW
DEVICE command at the console prompt (>>>).

Boot standalone BACKUP as described in Section C.1.2 or Section C.1.4.
Enter the BACKUP command in one of the following formats.
$ BACKUP/IMAGE/VERIFY socurce drive: target drive:

$ BACKUP/IMAGE/VERIFY source drive: target drive:-
~$ saveset .BCK/LABEL=volume label/REWIND

where:

®» source drive is the location of the files that you want to back up.
Use the device name of the drive holding the system disk.

® target drive is the destination. Use the device name of the drive
holding the backup disk or tape cartridge.

e saveset.BCK is the name of the saveset (the name should reflect

the contents of the backup tape and cannot exceed 17 characters in
length).
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® volume label is the volume label of the tape cartridge in the tape ‘
drive. If the tape has been initialized already, use the same volume
label that was assigned by the INITIALIZE command. If the tape
has not been initialized, you can assign a volume label at this time.
The volume label cannot have more than six characters.

The following example uses the BACKUP command to make a backup
disk. You can use a backup disk as the system disk:

$ BACKUP/IMAGE/VERIFY DIAO: DIAl

The following example uses the BACKUP command to make a backup

tape cartridge. The contents of the backup tape cartridge must be

restored to a disk before you can use them. For more information, '
see Section C.3.

$ BACKUP/IMAGE/VERIFY DIAO: MIAS:- [Rewm
-5 APR_19_1991 .BCK/LABEL=19APRF/REWIND Return |

6. The system displays the following message.
$BACKUP~I-STARTVERIFY, starting verification pass

7. If you are backing up the system disk to another disk, proceed to step
8.

If you are backing up your system disk to a tape cartridge and the ‘
contents of the system disk fit on one tape cartridge, remove the backup

tape cartridge from the drive. Label the tape COMPLETE SYSTEM

BACKUP, number it, and include the date. Proceed to step 8.

If you are backing up vour system disk to a tape cartridge and the
system disk contains more data than one tape cartridge can store, the
system displays the following messages.

$BACKUP-I-RESUME, Resuming operation on veclume 2
$BACKUP-~I~READYWRITE, Mount volume 2 on MIAS: for writing
Enter "YES" when ready:

Do the following.
a. Remove the backup tape cartridge from the drive.

Label the tape COMPLETE SYSTEM BACKUP, number it, and
include the date.

Write-protect the tape cartridge.

d. Write-enable another scratch tape cartridge and insert it in the
drive.
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e. When you are ready to continue, enter Y (for Yes) and press Return.
The procedure displays the following message.

$BACKUP-I-STARTVERIFY, starting verification pass

Each time the procedure displays a mount request, follow steps
a through e.

8. When the procedure is finished, the system displays the following
message.

$BACKUP-1-PROCDONE, operation completed. Processing finished at
19-APR=-1991 15:00:00.00

If you do not want to perform another standalone BACKUP operation,
use the console to halt the system.

If you do not want to perform another standalone BACKUP operation,
ensure the standalone application volume is online and ready.
Enter "YES" to continue:

9. Press the Halt button.
10. Reboot the system.

Store the backup tape cartridge in a safe place.

NOTE: The BACKUP command creates a system disk that includes a
Digital-provided set of volume parameters, including a CLUSTER_SIZE
(disk access scheme) of value 1. (The CLUSTER SIZE parameter refers
to the way files are stored on the disk, NOT to VAXcluster environments.)
You can change most volume parameters later with the SET VOLUME
command. However, to change the CLUSTER_SIZE parameter, you must
back up the system disk that has been initialized previously with the
CLUSTER_SIZE value that you want. To prevent the BACKUP command
from reinitializing the target disk, use the /|NOINITIALIZE qualifier. For
more information about initializing a disk, see the Guide to Maintaining
a VMS System. For more information on the BACKUP command, see the
VMS Backup Utility Manu. '.

C.3 Restoring the System Disk

To restore the system disk from a tape cartridge, use the following
procedure.

1. Determine the device names of the drive holding the system disk and
the drive holding the backup disk or tape cartridge. Enter the SHOW
DEVICE command at the console prompt (>>>).
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2. Boot standalone BACKUP as described in Section C.1.2 or Section C.1.4.

If you have a backup tape cartridge, make sure it is write protected.
Insert it in the drive.

4. Enter the BACKUP command in one of the following formats.
$ BACKUP/IMAGE/VERIFY source drive: target_drive:

$ BACKUP/IMAGE/VERIFY source drive:-
-$ saveset .BCK/SAV/REWIND target_drive:

where:

¢ source drive is the location of the files that you want to restore.
Use the device name of the drive holding the backup disk or tape
cartridge.

® target drive is the destination. Use the device name of the drive
holding the system disk.

® saveset.BCK is the name of the saveset, if you have a backup tape
cartridge.

For example:

$ BACKUP/IMAGE/VERIFY DIAO: DIAl:

The following example uses the BACKUP command to restore the
system disk from a backup tape cartridge.

$ BACKUP/IMAGE/VERIFY-
-5 MIAS:APR 19_1991.BCK/SAV/REWIND DIAO:

5. The system displays the following message.
%BACKUP-I-STARTVERIFY, starting verification pass

If you are backing up to a disk or if your saveset fits on one tape, proceed
to step 7.

6. If you have more than one backup tape cartridge, the system displays
the following message.

$BACKUP-I-RESUME, Resuming operation on volume 2
$BACKUP-I-READYWRITE, Mount volume 2 on MIAS: for reading
Enter "YES" when ready:

Remove the backup tape cartridge from the drive. Insert the next
backup tape cartridge in the drive, enter Y (for Yes) and press Return.
Each time you receive a mount request, repeat this step.
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When the procedure is finished, the system displays the following
message.

$BACKUP-I-PROCDONE, operation completed.
Processing finished at 19-APR-1991 15:00:00.00

I1f you do not want to perform another standalone BACKUP
operation, use the console to halt the system.

If you do not want to perform another standalione BACKUP

operation, ensure the standalone application voclume is
online and ready.

Enter "YES" to continue:

Press the Halt button.
Reboot the system.
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Glossary

Application program

A program designed to meet specific user needs, such as a program that
monitors a manufacturing process.

Allocation class

The allocation class is used by the VMS operating system to derive a
common lock resource name for multiple access paths to the same device.

Backplane
1. The connector block that printed circuit boards plug into.

2. A printed circuit board containing the bus.

Back up

The process of making copies of the data stored in the ISE(s) so that you
can recover that data after an accidental loss. You make the copies on a
tape cartridge and then store it in a safe place.

Backup copy
A duplicate copy of data on the ISE that is stored on a tape car‘ridge.

Baud rate

The speed at which signals are transmitted serially over a communication
line.

Binary

A number system that uses only two digits: 0 and 1. The digits are usually
represented in circuitry by two voltage levels.

Bit

A binary digit, the smallest unit of information in a binary system of
notation, designated as a 0 or a 1.

Boot

To use a bootstrap program to start a computer system.
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Bootable medium

A fixed disk or magnet.c tape containing software (such as an operating
system) that the bootstrap program can load into the system memory.

Boot node
The management center for the cluster and its major resource provider.

Bootstrap

A program that you start when you turn on the system. The bootstrap loads
software contained on a fixed disk or magnetic tape cartridge into memory.
The system then stops executing the bootstrap and starts executing the
software in memory. The software usually loads an operating system or
other software into memory, so that the system can start processing.

Bug

An error in the design or implementation of hardware or software system
components.

Bus

The connection between the central processing unit (CPU) and input/output
devices in the system. Information signals such as address, data, and
control signals are carried through the bus.

Byte

A group of eight binary digits (bits). A byte is one-half the size of a word
and one-quarter the size of a longword.

Central processing unit (CPU)

The part of a computier system that controls the interpretation and
execution of instructions.

Cluster

A group of computers networked together that share disk storage,

application programs, and other computer resources. Also called a
VAXcluster.

Command
An order given by a user to a computer, often through a terminal keyboard.

Communication line

A cable along which electrical signals are transmitted. Systems or devices
connected by communication lines can share information and resources.
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Computer system

A combination of computer hardware, software, and external devices that
performs specific operations or tasks.

Console terminal

The terminal you use when installing software and running diagnostic
programs.

Controller

A component that regulates the operation of one or more peripheral devices.
Controllers are often called interface units.

CPU
See Central processing unit.

Data

A representation of facts, concepts, or instructions, suitable for
communication, interpretation, or processing by human beings or by

machines.
DAT
Digital audio tape. Used in digital data storage recording technology.

Data transmission

The movement of data, in the form of electrical signals, along a
communication line.

DCL

Digital command language. DCL is the standard command interface to the
VMS operating system.

Debug

To detect, locate, and correct errors (bugs) in system hardware or software.

DECnel

Digital networking software that runs on nodes in both local and wide area
networks.

DECwindows

Digital’'s workstation management product, a superset of the industry
standard X-Window System. It can be used to run windowing applications
efficiently on single workstations, or in distributed processing networks of
workstations and non-workstations systems.
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Default
A value or setting that in most cases is normal or expected.

Device

The general name for any entity connected to a system that is capable of
receiving, storing, or transmitting data.

Device name

The name by which a device or controller is identified within a system. You

use the device name to refer to that device when communicating with the
system.

Diagnostic program

A program that detects and identifies abnormal hardware operation.
The MicroVAX Diagnostic Monitor software contains several diagnostic
programs.

Disk

A flat circular plate with a coating on which data is stored magnetically in
concentric circles (tracks).

Disk drive

A device that contains a fixed disk or one or more diskettes. The drive
contains mechanical components that spin the disk or diskettes and move
the read/write heads that store and read information on the surface of the
disk or diskettes.

DSSI

Digital Storage Systems Interconnect (DSSI) is the technology used for
efficient management of integrated disk storage products. DSSI is a
member of the Digital Storage Architecture (CSA) product family.

EiA
Electronic Industries Association.

Error message

A message displayed by the system to indicate it has detected an error or
malfunction.

File
A collection of related information treated by the computer as a single item.
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Firmware

Software instructions stored in a fixed form, usually in read-only memory

(ROM). In your system, the power-on self-tests and bootstrap program are
firmware.

Formatted data

Data laid out in a particular pattern to conform to a predetermined
structure. The structure is dictated by the system software.

Hardware

The physical components — mechanical and electrical — that make up a
computer system. Compare Software.

Head

The part of a fixed-disk drive, diskette drive, or tape drive that reads,
records, and erases data. Also called read/write head.

Input device

A piece of equipment used to transfer data into the computer. A keyboard
is an input device.

input/Output (i/O) device

A piece of equipment that accepts data for transmission both to and from
a computer. A terminal is an input/output device.

integrated Starage Element (ISE)
Integrated Storage Elements (ISEs) are intelligent storage devices that

contain their own controller and MSCP server.

interactive

A method of communicating with a computer system. The user enters a
command at the keyboard, the system executes the command, and then
responds with a message or prompts for another command.

Interface

A device or piece of software that lets different components of a computer
communicate with one another.

/O
Abbreviation for input/output.

ISE
See Integrated Storage Element.
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Kbyte
1024 bytes.

LED

Light-emitting diode. =~ An LED on the console module displays a
hexadecimal countdown during the power-up sequence.

Load
1. To move software, usually from a peripheral device into memory.

2. To place a disk in a disk drive, or tape in a tape drive.

Longword
A group of 32 bits, equal to two words or four bytes.

Magnetic tape

A long strip of plastic coated with magnetic oxide, used for storing data.
Often called magtape. The tape contained in a tape cartridge.

Mbyte
1,048,576 bytes.

Mernory
The area where a computer finds the instructions and data it will process.

Menu

A displayed list of options. The list usually contains commands you can
enter.

Msce
Mass Storage Control Protocol

Network

A group of individual computer systems that are connected by
communication lines to share information and resources.

Network coordinator

The network coordinator manages the network, assigns unique node names
and addresses for each system on the network, and provides administrative
assistance to network users.
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Node

An individual information processing unit, such as a computer, workstation,
or device, that is connected to a network. A node is an end point to any
branch of a network or a junction common to two or more branches.

Oft line

Pertaining to equipment, devices, and events that are not under direct
control of the computer system.

Operating system
A collection of programs that controls the overall operation of a computer
and performs such tasks as:

e Assigning places in memory to programs and data
e Processing requests, scheduling jobs

¢ Controlling the operation of input and output devices

QOutput device

A device by means of which data can be extracted from a computer system;
for example, a printer.

Peripheral device

Any device distinct from the central processing unit that provides it with

additional memory storage or communication capability. Examples are disk
and diskette drives, video terminals, and printers.

Power-up sequence

A series of ordered events that occurs when you supply power to a system
by turning it on.

Printer

A peripheral device that provides paper copies of information stored in a
computer.

Product Authorization Key (PAK)

A PAK is a printed certificate containing information that must be input to
the VMS License Management Facility to authorize the VMS user to run a
particular software product.

Program

The complete sequence of instructions necessary for a computer to perform
a task. See Software.
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Prompt

A character(s) or word(s) that a computer displays to indicate 1t 1s waiting
for you to type a command.

Quorum disk

A quorum disk acts as a virtual node in a system using the quorum scheme.
See the VMS VAXcluster Manual for further information on quorum disks
and the gquorum scheme.

Read-only memory (ROM)

A memory that does not allow modification of its contents. The computer
can use data in a ROM but cannot change it.

Reboot

To restart a computer system. Pressing the Reset button reboots the
system.

Record

A set of related data that a program can treat as a unit. A file consists of
a number of records.

ROM
See Read-only memory.

Run
1. A single continuous execution of a program.

2. To execute a program.

Satellite system

A system that is booted remotely from the system disk on the boot node. A
computer system that obtains a specific set of services from a server system.
Server

Hardware or software that provides a specific set of services to a satellite.

Server system

In a VAXcluster, a computer that is used to start the satellite systems and
to manage their use of common resources.

Software

Programs executed by a computer system to perform a chosen or required
function. Compare Hardware.
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Software package
A set of related programs that performs a specific task.

Storage medium
Any device capable of recording irnformation, for example, a tape cartridge.

Store
To enter data into a storage device, such as a disk, or into memory.

System

A combination of computer hardware and software and external devices
that performs specific processing operations.

System Disk
The disk or ISE that holds VMS factory-installed software.

System management

Tasks performed by the operating system to control the overall operation
of the computer system.

Talloring

Using the VMSTAILOR program to remove the VMS operating system and
DECwindows files that you do not need from the system disk.

Terminal

An input/output device generally used for communication between the users
of a computer system and the system itself.

Video terminal

A terminal that displays information on the screen of a cathode ray tube
(CRT).

VS

Digital’'s proprietary operating system.

Word
A word is 16-bits, or 3-bytes. long.

Write-protect

To protect a disk, diskette, or other storage medium against the addition,
revision, or deletion of information.
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DELNI
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DESQA

before using, 3-41
Door

front, 1-1,1-5
DSS1

host adapter, 1-19
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1-24

DUP driver utility, B-1, B-2, B-4
entering, B-7
exiting, B-12

E

Enclosure
front, 1-5
Error messages
power-up, 2-4

F
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function, 117
location, 1-17
FORCEUNI, B-2
Front door
description, 1-1
opening, 1-3
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TK70 tape drive, 3-22
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changing bus node 1D plugs, 3-8
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111
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BOOT command, 2-11
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Loop Back Test Mode

M

setting Power-Up Mode switch,
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Main memory, 1-18

Mass storage, 1-19
controllers, 1-20
devices, 1-19, 3-10, 3-22
options, 3-1
subsystems, 1-20

Mass storage devices
RF-senes ISEs, 3-2

Mass storage shelf
description, 1-6

Medems
function, 1-22
using, 3-40

Module cover
labels, 1-10
types, 1-10

Module identification labels, 1-10

N

Network
communication controllers, 1-18,
1-23
New system
using, 2-1
NODENAME, B-2
setting, B-11

o

Opening door, 1-1

Optiona! devices
adding, 1-23

Over Temperature Warning indicator
system, 1-7

P

Power supply

location, 1-14

system controls, 1-14
Power-up indicators

normal, 2-4
Power-Up Mode switch, 1-11

Power-up self-tests
description, 2-5
Printers
use, 3-43

Q

Qualifiers
standalone BACKUP, C-6

R

Removable media
function, 1-20
Removing tape cartridge, 3-18, 3-29
Restart button
location, 1-8
Restarting system
description, 2-12
Restoring system disk
from disk, C-9
from tape cartridge, C-9
RF-series integrated storage
elements, 3-2
Run Mode

setting Power-Up Mode switch,
1-11

S

Serial controllers
modem control support, 1-22
no modem control support, 1-22
SET BOOT device name command
use, 2-8
SHOW commands, B-5
Shutdown procedure
turning off system, 2-12
Standalone BACKUP
booting from system disk, C-2
booting from tape cartridge, C-5
installing on system disk, C-2
installing on tape cartridge, C-3
overview, C-1
qualifiers, C-6
storage media, C-1
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use, C-1
Switch settings, 2-1
normal operation, 2-1
special operation, 2-2
System components
optional, 119
System control pacel, 1-7
System disk
backing up to disk, C-7

backing up to tape cartridge, C-7

restoring from disk, C-9
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T
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TF-seres tape cartridge
calibration, 3-18
labeling, 3-12
write-protect switch 3-14
write-protecting, 3-13
TF-series tape drive
access, 3-10
cartridge compatibility, 3-10
cleaning, 3-21
controls, 3-10
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indicators, summary, 320
loading, 3-12
location, 1-6
operation, 3-12
uses, 3-10
TK50/70 tape cartridge
calibration, 3-29
write-protect switch, 3-26
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access, 3-22
controls, 3-22
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operation, 3-23
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setting write-protect tab, 3-35
write-protect tab, 3-35
TLZ04 cassette tape drive
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TLZ04 tape drive
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location, 1--6
Turning off system, 2 12
Turning on system, 2-4
TZ1.04 Drive indicator, 3-33
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U

UNITNUM, B-2
setting, B-8
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3-12
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3-23
Using new system, 2-1

W

Write-enabling
RF'-series storage element, 3-5
storage element, 34
Write-protect switch
TF-series tape cartridge, 3-14
TK50/70 tape cartridge, 3-26



Write-protecting
RF.geries storage element, 3-5
RI'35 storage element, 3-5
storage element, 3-4
TF-series tape cartridge, 3-13
TK70 tape cartridge, 3-25
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Preface

Troubleshooting is the process of isolating and diagnosing problems. When
your system does not operate as described in your Operation manual, use
the information in this manual to isolate and diagnose the problem.

This manual contains three chapters and two appendixes:

e (Chapter 1 lists problems you may experience at power-up and provides
corrective actions.

* Chapter 2 lists problems you may experience during normal operation
and provides corrective actions.

¢ Chapter 3 tells you how to run the MicroVAX Diagnostic Monitor

(MDM), a diagnostic tool you can use to test your system periodically
or to isolate a particular problem.

¢ Appendix A contains illustrations showing the location of your system
controls and indicators.

* Appendix B describes how to write-protect your RF-Series ISE.

If the corrective actions suggested in Chapters 1 and 2 do not solve the
problem, call your Digital service representat:ve.

The following conventions are used in this manual.

Convention Meaning

A terminal key used in text and examples. For example, indicates
that you press the Break key on your terminal ke« board.

Hold down the Ctrl key while you press the C ey

NOTE Provides general information about the curer' topic.

CAUTION Provides information to prevent damage to equipment or software.




Chapter 1
Troubleshooting During Power-Up

After you turn on your system, the processor performs a series of self-tests
and startup routines. After successful completion of the self-tests, if the
Break Enable/Disable switch is set to disable (down), your system autoboots
system software.

1.1 Autobooting the System Software

Your system boots automatically (autoboots) from a specified drive after
you enter the command SET BOOT device-name from console mode. Your
system continues to boot from the specified drive each time it is turned
on, until you specify differently by entering the SET BOOT device-name
command again. If ac power is lost for several days and all the stored
configuration data in the battery back up RAM is lost, you will need to
respecify the BOOT device name using the SET BOOT command.

If you do not enter the SET BOOT device-name command, your system
boots from the Ethernet port, EZAO.

1.2 Troubleshooting Power-Up Problems

Refer to the descriptions of problems and corrective actions in the following
sections. If the action(s) listed do not solve the problem, call your Digital
service representative.

1.2.1 Problems During Self-Tests

Problem Possible Cause Co., rective Action
No response when Power  System not plugged in. Set Power switch to 0. Plug in system.
switch turned on; AC Set Power switch to 1.

Present indicator not lit.
No power at wall outlet. Use different wall outlet or check

circuit breaker controlling power to
wall outlet.
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Problem

Possible Cause

Corrective Action

AC Present indicator hit;
DC OK indicator not lit.

System has power; AC
Present and DC OK in-
dicators lit; nothing dis-
plays on console termi-
nal.

Power switch (circuit
breaker) tripped {in po-
sition 0).

Power cable incorrectly

installed.

Power Control Bus cable
connected to Sccondary

In (81) connector on
power supply.

B213F expander not
turned on.

Power supply or module
failure.

Console terminal off.

Console terminal off line.

Hold key activated.

Console terminal cable
incorrectly installed.

Console terminal setup
not done correctly.

Baud rate of system and
terminal do not match.

Power-Up Mode switch
on console module set to

T.

Terminal defective.

If printer connected to ob-
tain copy of console in-
teraction, fault in printer.

Problem in CPU.

Wait 1 minute, then set Power switch
to position 1. If it trips again, call your
Digital service representative.

Set Power switch to 0. Check that
cable is fully seated in socket. Set
Power switch to 1.

Turn on system or expander connected
to Power Bus Qut (MO) connector on
power supply.

Turn on expander.

Call your Digital service representa-
tive.

Turn on vonsole terminal.

PPut terminal on line as described in
terminal document.

Deactivate hold key.

Make sure cable is installed properly
at both ends.

Reread setup instructions in terminal
manual.
to match

Set terminal baud rate

system rate.

Set that switch to Run (indicated by
arrow}

Turn off terminal and turn it on again.
If it fails self-tests, call your Digital
service representative.

Turn off printer and turn it on again.
If it fails self-tests, call your Digital
serv:.e representative.

Call your Digital service representa-
tive.

1-2 VAX 4000 Mode! 400/500/600 Troubleshooting and Diagnostics




Problem

Possible Cause

Corrective Action

System has power; DC
OK indicator lit; noth-
ing displays on console
terminal, LED on cun-
sole module displays E
or K.

Self-tests halt; error mes-
sage or error summary
displays on console ter-
minal.

Language Selection Menu
does not appear.

Problem in CPU.

System detected error
while running self-tests.

Baud rate on console
terminal different from
baud rate on system.

Terminal does not sup-
port multinatienal char-
acter set (MCS).

Call your Digital service representa-
tive.

Copy number following question mark
in error message or summary and call
your Digital service representative.

Check that baud raie on console
terminal agrees with system rate.

Obtain terminal that supports MCS, or
use the default language (English). If
this 18 not a problem continue.

1.2.2 General Problems During Boot Sequence

Problem

Possible Cause

Corrective Action

System returns to BOOT
prompt after 4 minutes.

>>> displays on console
terminal.

>>> displays on console
terminal; Break Enable
/Disable switch set to
disable (down).

?54 RETRY displays
twice on console termi-
nal.

Countdown does not con-
tinue from 2 through 0;
Break Enable/Disable
switch set to disable
(down).

Sanity timer enabled on
DESQA module.

Break Enable/Disable
switch set to enable (up);
system in console mode.

User-defined halt action
set to HALT.

No bootable
found.

medium

System cannot load <oft-
ware from disk drive,
tape drive or Ethernet.

Disable sanity timer as described in
DESQA Option [nstallation Guide.

To autohoot, set Break Enable/Disable
switch on console module to disable

{down). Reset system by pressing
Restart button on system control
panel. To boot manually from

console mode, use BOOT device-name
command.

From cansole mode, enter SET HALT
DEFAULT command.

See actions listed for boot device in
subsequent sections.

See actions listed for boot device in
subsequent sections.

Troubleshooting During Power-Up
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1.2.3 Problems Booting from an RF-Series Integrated
Storage Element (ISE)

Problem

Possible Cause

Corrective Action

Countdown  continues
from 2 through 0, con-

sole terminal displays op-
erating system error mes-
sages, Write-Protect but-

ton in {glows orange). For

RE35 ISEs, Mounted
wrt lck displays when
DCL, command SHOW
DEVICE D1 is issued.

Countdown  continues
from 2 through 0. con-
sole terminal displays
console error messages.

Countdown does not con-
tinue from 2 through O
Break  Fnable/Dhisable
switch set to  disable
{down); Run/Ready but-
ton out.

Fault indicator lit or
blinking.

System disk
write-protected

System disk contains no
bootable software.

System disk off line.

Problem in controller or
ISE.

Bus node 1D plug not
installed

Push in and release Write-Protect
button to out (unlit) position. Make
sure Write-Protect button corresponds
to system disk.  For RF35, remove
Write-Protect per Appendix B.

Install system software.

Press Run/Ready button to in position.
Press Restart button on system control
panel.

If Fault indicator stops blinking,
system may have corrected itself. Run
MDM as described in Chapter 3. If
Fault indicator remains lit, call your
Ihgital service representative.

Install unique Bus node ID plug

1.2.4 Probiems Booting from a Tape Drive

Problem

Possible Cause

Corrective Action

Countdown does not con-

tinue from 2 to 0 or sys-
tem boots from another
device {wrong software
displays on console ter-
minal)

No tape
tape drive.

cartndge in

Fixed disk on line.

Insert cartndge containing

system
software into tape drive,

Place fixed disk off line.
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Problem

Possible Cause

Corrective Action

Tape not bootable {does
not contain bootstrap
program).

Tape worn or damaged.

Problem in controller or
tape drive.

Use bootable tape to start system
software.

Try another tape cartridge.

Call your Digitai service representa-
tive.
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Chapter 2

Troubleshooting During Normal

Operation

Problems that occur during normal operation of your system may result
from a system defect, faulty setting, or incorrect procedure.

The following sections list problems, possible causes, and corrective actions.
If the action(s) listed do not solve the problem, call your Digital service

representative.

2.1 System Problems

Problem

Possible Cause

Corrective Action

System has power; DC
OK indicator lit; noth-
ing displays on console
terminal; LED on con-
sole module displays £
or k.

System loses power, AC
Present indicator not lit.

System loses power, DC
OK indicator not lit.

System loses power,
Power switch off (posi-
tion 0).

Problem in CPU.

System not plugged into
wall outiet.

No power at wall outlet.

Power cable incorrectly
installed.

Power supply failed.

Power switch (circuit

breaker) tripped.

Troubleshooting During Normal Operation

Call your Digital service representa-
tive.

Set Power switch to 0. Plug in system.
Set Power switch to 1.

Use different wall outlet or check
circuit breaker controlling power to
wall outlet.

Set Power switch to 0.
cable is secated in socket.
switch to 1.

Check that

Set Power

Turn off systern and call your Digital
service represcntative.

Wait 1 minute, then set Power switch
to 1. If it trips again, call your Digital
service representative.
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Problem

Possible Cause

Corrective Action

Alarm sounding and Over
Temperature Warning in-
dicator flashing

Over Temperature Con-
dition ndicator lit; sys.
tem loses power; Power
switch on (position 1).

System loses power; Fan
failure indicator Mt
Power switch on (pesition
.

System halts; >>> dis-
played on console termi-
nal.

Terminal display halts.

System reboots.

For DSSI configuration:
performance degrades,
operating system crashes,
or Closed Virtual
Circuit or Ciosing
Virtual Circuit dis-
plays on console termi-
nal.

Systems internal temper-
ature riging and approach-
ing maximum limit.

System shut down to
prevent overheating.

One or two fans failed.

[8reax] or [c1vP] pressed.

Hold Screen key on ter-
minal pressed.

Terminal data cable dis-
connected.

Restart button pressed.

Ground offset voltage be-
tween enclosures exceeds
limit listed in system In-
stallation manual.

{oose or missing DSSI
terminators.

Make sure that the system air vents
are not blocked. Keep system
away from heat sources, Check room
temperature per your Site Preperation
manual.

Make sure vents are clear, system
15 not near heat source, and room
temperature is within guidelines in
Site Preparation manuzi. Then set
Power switch to 0. Wait 5 minutes.
Set Power switch to 1. If system shuts
down again, call your Digital service
representative.

Call yeur Digital service representa-
tive.

Type € and press [Rewm] To
prevent recurrences, set Break Enable
/Disable switch to disable (down) and
press Run/Ready button ito restart
system. Pressing Restart button
reboots system.

Press Hold Screen key again.
Reconnect data cable.

Let rebooting complete. To prevent re-
currences, ask your Digital service rep-
resentative to disable Restart button.

Make sure site power distribution
system does not have any grounding
faults listed in system Site Preparation
manual. Then measure ground offset
voltage(s) as described in system
installation manual.

Make sure ground cable connects any
two enclosures sharing common DSS]
bus.

Make sure terminators are installed
properly.
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Problem

Possible Cause

Corrective Action

Damaged DSSI cable or
cable connector.

DSSI bus length exceeds
limit specified in DSS/
VAXcluster Installation
and Troubleshooting
manual.

Non-Digital device con-
nected to [3SSI bus.

Replace cable.
Call your Digital service representa-

tive.

Call your Digital service representa-
tive.
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2.2 RF-Series
Problems

Integrated Storage Element (ISE)

Problem

Possible Cause

Corrective Action

Write error message dis-

played: Write-Protect but-

ton glows orange. For
RF35 ISEs, Mounted
wrtlck displays when
DCL commezad SHOW
DEVICE DI is issued.

Fault indicator lit or
blinking.

Read error message dis-
played, Run/Ready but-
ton out.

[SE write-protected.

Bus node 1D plug not
installed.

Two or more devices
have same node [I) on
same bus.

Problem in contruller or
ISE.

ISE not spun up.

Press and relezse Wnite-Protect button.
For RF35, remove Write-Protect per Ap-
pendix B.

Install that plug.

Make sure all devices and controllers

or adapters on same bus have unique
IDs.

If Fault indicator stops blinking,
system may have corrected itself. Run
MDM as described in Chapter 3. If
Fault indicator remains lit, call your
Digital service representative.

Press Run/Ready button to in position.
After green indicator lights, ISE is
available for use.
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2.3 TF-Series Tape Drive Problems

Problem Possible Cause Corrective Action
Tape  not software  Drive not loaded, or load drive. Ensure that yellow

write-enabled.

Does not mount or read
Iwrite.

Orange Use

v Cleaning
Tape hght It

Four fights blinking.

Green light on; yellow
light not lit.

Cartrdge stuck in drive;
tape on takeup reel.

Cartridge does not load.

unloaded by software.

Cartridge has TK560 or
TK70 format (drive can-
not write to those devicesy.

Bad cartridge or improp-
erly written calibration
tracks.

Sofiware operating sys-
Lem error.
Problem in drive.

Problem in cartndge.

Dirty read/write heads.

Dirty read/write heads.

Failed self-test or
detected hard error.
Cartridge load error.

Hard drive error.

Mispositioned leader.

indicator js lit.

Use cartridge with correct format.

Try anather cartridge.

Reboot operating system.
Call your Digital service representa-
tive.

Try another cartridge.

Use yellow head-cleaning cartridge.

Use yellow head-cleaning cartridge.

Push Unload button. If lights continue

blinking, call your Digital service
representative.
Try another cartridge. If problem
persiste, call your Digital service
representative.
Press Unload button.  If problem
persists, ca'l your ihgital service
representative,

Try another cartridge.
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2.4 TK50 Tape Drive Problems

Problem

Possible Cause

Corrective Action

Red light blinking; no
unusual sounds.

Red light blinking;
whirring sound.

Cartridge release handle
does not move.

Cartridge release handle
does not lock.

Cartridge does not un-
load.

Passes self-test; does

not work.

Problem in drive.

Tape leader not coupled
properly.

Self-test in progress.

Drive active.

Cartridge not inserted
properly.

load/Unload button in
load (in) position.

Load/Unload button not
warking properly.

Problem in controller
or connection between
drive and controller.

Press Load/Unload button fuur times.
If problem persists, do not use drve
or remove cartridge Call your Digital
service representative.

Turn off system. Do not remave
cartridge. Call your Digital service
representative.

Press Unload button and wait for red
light to go out and green light to
remain on. Then try again.

Press Unload button and wait for red
light to go out and green light to
remain on. Then try again.

Roir=r= cariridge. If problem persists,
call your Digital service representative.

Press button to unload (out) position.
Wait for red light to go out and green
light to remain on before trying to
remove cartridge.

Press button to load (in) position, wait
a few seconds, then press button to
unload (out) position. After red light
goes off and green light comes on,
move cariridge release handle. If
problem persists, call your Digital
service representative.

Call your Digital service representa-
tive.
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2.5 TK70 Tape Drive Problems

Problem

Possible Cause

Corrective Action

Green light blinking af-
ter tape insertion.

Orange, yellow, and
green lights blinking.

Handle does not move.

Handle does not lock.

Cartridge does not un-
load.

Passes self-test; does

not work.

Tape leader defective.

Problem in drive.

Self-test in progress.

Prive active.

Cartridge nol inserted
properly.

Unload button not work-
ing properly.

Problem in controller
or connection between
drive and controller.

Pull handle open and remove cartridge.
Use another cartridge.

Press Unioad button once. If orange
and green lights go out and yellow light
starts blinking, cartridge is unloading.
After green light comes on and you
hear beep, remove cartridge. If three
lights start blinking after you press
Unload button, fault is not cleared. Do
not remove cartridge. Call your Digital
service representative.

Do not move handle while yellow light
is on. Press Unload button and wait
for orange and yellow lights to go off
and green light to remain on. Then try
again.

Do not move handle while yellow light
is on. Press Unload button and wait for
vellow light to go off and green light to
remain on. Then try again.

Reinsert cartridge. If problem persists,
call your Digital service representative.

Unload cartridge with command
described in your system soflware man-
vals.

Call your Digital service representa-
tive.
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2.6 TLZ04 Tape Drive Problems

Problem

Possible Cause

Corrective Action

Unable to copy to tape;
tape indicator yellow.

Unable to copy to tape;
drive indicator green.

Unable to copy to or
from tape; tape and
drive indicators not lit.

Unable to copy to or
from tape; tape and
drive indicators green.

Fxcessive tape crrors;
tape indicator blinking
green or vellow.

Tape and drive indicators
yellow.

Cassetie write protected.

No cassette in drive.

Problem in adapter or
drive.

Drive off line.

Problem in adapter or
drive.

Dirty read/write heads
or worn tape.

Excessive humidity.

Set cassette Write-Protect tab to write
enable.

fnsert casselte into drive.

Run MDM as described in Chapter 3
and call your Digital service represen-
tative.

Get into console mode (>>>) and issue
SHOW SCSI command. If device
information does not appear, make
sure cable and terminator are plugged
in.

Run MDM as described in Chapter 3
and call your Digital service represen-
tative.

Use head cleaning cassette. If problem
persists, try another cassette.

Adjust room climate.
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Chapter 3
Running the MicroVAX Diagnostic
Monitor (MDM)

The MicroVAX Diagnostic Monitor (MDM) is an optional software package
containing diagnostic tests that isolate and identify faults in your system.

MDM also lets you display your system configuration and test how devices
work together.

MDM is on tape, in a cartridge labeled MV DIAG CUST TK50. MDM
operating instructions begin in Section 3.2.

CAUTION: If your system is connected to a cluster, notify your cluster
manager before halting the system to load MDM.

You generally run MDM in four situations:

¢ Before you install software on a new system

o After you add a device to your system

e After you receive an error message or experience a system problem

e When you want to test your system periodically to ensure that all
components are operating correctly

3.1 MDM Limitations

MDM tests internal devices in your system, but it performs limited
diagnostics.

o MDM reads from each drive and checks each controller, but it does not
write to the drives because that could destroy data.

NOTE: MDM tests a tape or diskette drive only after the medium (tape
or diskette) is inserted into the drive.

e MDM checks devices on the system as well as the system and
interconnects.
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e MDM checks terminal interfaces (but not terminals) by means of
feedback connectors.

If your devices pass the tests but you still experience problems, call your
Digital service representative for further testing.

If you require more complete diagnostic testing, purchase the MicroVAX
Maintenance Kit. That kit includes a system maintenance guide and the
service diagnostic tests. The MDM version you receive with your system is
a subset of the service version.

CAUTION: Only qualified service personnel should use the service
diagnostic tests.

3.2 Preparing to Run MDM

Running MDM on some systems requires additional or specia! procedures:
y

Read Section 3.2.1 if you plan to run MDM on a diskless or tapeless
system.

Read Section 3.2.2 if you plan to install MDM on a hard disk or RF-
series Integrated Storage Element.

Read Section 3.2.3 if you plan to run MDM on a DSSI VAXcluster.
You can run MDM on an RRD-series disc drive by using the MDM CDROM
Kit.

3.2.1 Preparing to Run MDM on a Diskless or Tapeless
System

To run MDM on a diskless or tapeless system that is part of a local area
network, you must:

¢ (Obtain a MicroVAX Ethernet Server Customer Diagnostics Kit.

¢ Run MDM using the diagnostics in that kit, labeled MV DIAG ENET
CUST.

Refer to the MicroVAX Diagnostic Monitor Ethernet Server User’s Guide at
this time. After you install and downline load MDM, refer again to that
manual for instructions on running MDM.

NOTE: If you have a diskless or tapeless system that is not part of a local

area network, you can..ct run MDM. To diagnose problems, call your Digital
sernice representative.
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3.2.2 Preparing to Run MDM on an RF-Series Integrated
Storage Element (ISE) or Hard Disk

You can install MDM on an RF-series ISE or hard-disk drive by using the

MDM Hard Disk Kit. Installation of that kit requires your completion of

the Diagnostic Software Installation Acknowledgment. See the MicroVAX

Diagnostic Monitor Hard Disk User’s Guide for licensing requirements and
installation instructions.

3.2.3 Preparing to Run MDM on a DSSI VAXcluster

NOTE: The MDM Hard Disk Kit is required for a two-system DSSI

VAXcluster where one host 1s a tapeless system, and the other uses the TK70
tape drive.

TF-series tape drives are DSSI devices and can be shared between systems
in a DSSI VAXcluster. Both systems in a two-system DSSI VAXcluster can

boot MDM from the same drive, However vou must run MDM separately
from each host.

Before running MDM:
*  Your system must be properly configured.

® The Ihgital Storage Systems Interconnect (DSSI) cable connecting the
multiple hosts must be installed.

You must run MDM separately for each host. For TK70 based systems, the
procedure to use depends on whether one host is a tapeless system (no tape
drive) or each host has its own tape drive.

Use the procedure in Section 3.2.3.1 to prepare to run MDM in a DSSI
VAXcluster with one TK70 tape drive.

Use the procedure in Section 3.2.3.2 to prepare to run MDM in a DSSI
VAXcluster with a TK70 tape drive in each host.

3.2.3.1 MDM on a DSSI VAXcluster with One TK70 Tape Drive

To run MDM on a DSSI VAXcluster with one TK70 tape drive (one or more
tapeless hosts):

e  Use the MDM Hard Disk Kit.

*  Complete the Diagnostic Software Installation Acknowledgment.

s [Install the kit on a hard disk or an RF-series ISE as described in the
MicroVAX Diagnostic Monitor Hard Disk User’s Guide.

Running the MicroVAX Diagnostic Monitor (MDM) 3-3



After the installation is complete, use the following procedure to run MDM.

1.

If software is installed on your system:
a. Warn all users to log off.
b. Perform system shutdown as described in your software manuals.

Set the Breal Enable/Disable switch on the host to be tested to enable
(up).

Insert a blank tape cartridge into the tape drive and lock it in place.
Restart the hosi to be tested.

Enter one of these commands, where u is the unit number of the disk
containing the Hard Disk Kit and ¢ is the controller port ietter.

BOOT/100 DIAu (CPU-based DSSI)
BOOT/100 DUcu (KFQSA adapter or KDA50 controller)
The system prompts for the boot file name by displaying Bootfile:

Enter one of these file names.
[SYSO0.SYSEXEIMDMSHA.SYS (CPU-based DSSI)

[SYS0.SYSEXEIMDM.SYS (KFQSA adapter or KDAS50 controller)
Then press to continue booting.
Run MDM as described in Section 3.3.
After you complete the tests on the first host:

a. Make sure the Break Enable/Disable switch is set to enable (up)
and press the Restart button on that host.

b. After the countdown completes and the >>> prompt displays, boot
MDM from the second system using the procedure described in
steps 2 through 6.

c. Run MDM as you did for the first system.

3.2.3.2 MDM on a DSSI VAXcluster with Two TK70 Tape Drives
To run MDM on a DSSI VAXcluster with two tape drives in each system:

NOTE: You can also use the MDM Hard Disk Kit as described in the
previous section.
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.

If software is installed on your system:
a. Warn all users to log off.
b. Perform system shutdown as described in your software manuals.

Set the Break Enable/Disable switch on the host to be tested to enable
(up).

Make sure the Write Protect switch on the tape cartridge containing
the MDM diagnostic is in the Write Protect Position.

Insert the tape cartridge containing MDM into the tape drive and lock
it in place.

Restart (turn on) both hosts.

After the self-test countdown completes and the >>> prompt displays,
enter the command BOOT MUcu, where ¢ i1s the controller designator
and u is the drive unit number, to boot the tape.

Run MDM as described in Section 3.3.
After you complete the tests on the first host:

a. Remove the tape cartridge, by following the procedure described in
vour Operation manual, and press the Restart button on that host.

b. After the self-test countdown completes and the >>> prompt

displays, insert the tape cartridge into the tape drive in the second
svstem and lock it in place.

¢. Enter the command BOOT MUcu, where ¢ is the controller
designator and u is the drive unit number, to boot the tape.

d. Run MDM as you did for the first system.

3.3 Starting MDM

You must start MDM differently for different media:

If you are booting MDM from a tape drive, read Section 3.3.1.

If you are booting MDM from an RRD-series disc drive, read
Section 3.3.2.

If you are booting MDM from a hard disk or an RF-series ISE, refer to
the MicroVAX Diagnostic Monitor Hard Disk User’s Guide.
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CAUTION: Unless instructed to do so, do not change any settings or

manipulate devices while the tests are running. MDM interprets any change
of state as an error.

3.3.1 Tape Drive Instructions

Before you run MDM, be sure you understand the instructions in your
Operation manual for using the tape drive.

MDM runs the same way whether or not system software is loaded.

¢  You can boot MDM manually from a TF-series, TK50 or TK70 tape
drive (Section 3.3.1.1).

¢ You can use the autoboot feature to boot MDM only from a TKS50 or
TK70 tape drive (Section 3.3.1.2).

NOTE: If your system is part of a local area network (LAN), you can reduce
the time required to load MDM by obtaining the MicroVAX Ethernet Server
Customer Diagnostics Kit. That kit lets you install MDM on a host system
and downline load MDM to other systems that are part of the LAN, using
the DECnet | Ethernet network facilities.

3.3.1.1 Booting MDM Manually

Use this procedure to boot MDM from a TF-series, TK50 or TK70 tape
drive.

1. If software is installed on your system:
a. Warn all users to log off.
b. Perform system shutdown as described in your software manuals.

2. Make sure the write protect switch on the tape cartridge is in the write-
protect position.

3. If your system contains software, write-protect all disk drives and RF-
series [SEs.

4. Move the Break Enable/Disable switch to enable (up).
Restart the system.

After the green light on the tape drive glows steadily (orange and yellow
lights go out), insert the tape cartridge containing MDM into the tape
drive and lock it in place.
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7. Tell your system to load MDM from the tape cartridge:

For a TK50 or TK70 tape drive, enter the command BOOT MUcu,
where ¢ is the controller designator and u is the drive unit number.

For a TF-series tape drive, enter the command BOOT/100 Mlmc,
where m is the DSSI bus adapter and c¢ is the drive unit

number. Then, when your system displays Bootfile:, enter
ISYSO.SYSEXEIMDM.SYS (the boot file name).

Loading MDM takes several minutes. A green light on a TK50 drive or
a yellow light on a TK70 or TF-series drive blinks while loading occurs.
Section 3.4 describes the display you see after loading completes

. 8. After loading completes, make sure all RF-series ISEs are on line.

3.3.1.2 Booting MDM Automatically

Use this procedure to boot MDM from a TK50 or TK70 tape drive. Do not
use this procedure for a TF-series tape drive.

1. If software is installed on your system:
a. Warn all users to log off.
b. Perform system shutdown as described in your software manuals.
. 2. Enter the command SET BOOT MUecu.

3. Make sure the write protect switch on the tape cartridge is in the write-
protect position.

4. Remove any removable disks, and place all fixed-disk drives and RF-
series ISEs off line.

Write-protect all disk drives and RF-series ISEs.
Turn off your system.
Set the Break Enable/Disable switch to disable (down).

Turn on your system.

0 0 3 & W&

After the green light on the tape drive glows steadily, insert the tape
cartridge containing MDM into the drive and lock it in place.

Loading MDM takes several minutes. A green light on a TK50 drive or
a yellow light on a TK70 drive blinks while loading occurs. Section 3.4
describes the dispiay you see after loading completes.

10. After loading completes, make sure all RF-series ISEs are on line.
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3.3.2 RRD-Series Disc Instructions

If you are using an RRD-series disc drive connected to a KZQSA adapter
or KRQ50 controller, use the following procedure to boot MDM.

1.

SIS I

if software is installed on your system:

a. Warn ali users to log off.

b. Perform system shutdown as described in your software manuals.
Place all hard-disk drives and RF-series ISEs off line.

Turn off your system.

Set the Break Enable/Disable switch to disable (down).

Turn on your system (and the disc drive).

Insert the disc caddy into the disc drive:

a. Remove the disc from its package.

b. Insert the disc into the caddy (See MDM CDROM booklet.).

¢. Insert the caddy into the drive slot:

For an RRD40 drive, push the caddy in until it stops. Then
withdraw the caddy. The disc remains in the drive.

For another RRD-series drive, the caddy stays in the drive. Do
not remove it.

Tell your system to lo. d MDM from the disc:

For a KZQSA adapter, enter the command BOOT DKxnnn, where
x is the adapter designator and nnn is the drive unit number.

For a KRQ50 controller, enter the command BOOT/100 DUcu,
where ¢ i1s the controller designator and u is the drive unit

number. Then, when your system displays Bootfile:, enter
ISYS0.SYSEXEIMDMCD.SYS (the boot file name).

Loading MDM takes several minutes. Section 3.4 describes the display
you see after loading completes.

After loading completes, place all hard disks and RF-series ISEs on
line.
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3.4 MDM Introductory Display

After MDM is loaded, the introductory display appears. Make sure the date
and time in that display are correct.

¢ 1f the date and time are correct, press to continue.

e [f the date and time are not correct, type the correct date and time

using the format shown in the display. For example, enter 10—-JUN-
1991 02:30 and press to continue.

The Main Menu appears. Section 3.5 describes the options on that menu.

3.5 Main Menu Options

The Main Menu provides six options as shown below.

MAIN MENU Release nnn Version ®XX.XxXX

Test the System

1 -
2 - Display System Configuraticn and Devices
3 - Display the System Utilities Menu

4 - Display the Service Menu

5 - Display the Connect/Ignore Menu

6 -~ Select S5ingle Device Tests
Type the number; then press the RETURN key.
NOTE: The MDM release and version numbers are represented by nnn and
xx.xx respectively in the displays provided throughout this chapter.
Select an option by typing its number and [Returr].

The next six sections describe the options on the Main Menu.

3.5.1 Test the System Option

The Test the System option tests the devices it sees in your system and

how they work together. You can select this option at any time without
jeopardizing data.

After you select this option, the diagnostics are prepared for testing. If this
is the first option you selected, the diagnostics are loaded. Loading takes
several minutes. After loading completes, you are prompted to press [Reur].

After you press [Rewn], an explanation of the testing procedures appears.
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When you are ready to begin the test, press [Reum]. Your system displays

Begin Device Tests,

As each device passes the test, it is listed on your terminal screen.

NOTE: Because of the similarity of some communication options, MDM sees
them as the same device. A CXA16 and CXB16 appear the same to MDM. A
generic device name, DH-CXO0, is listed for such options, and the last letter
in each name shows the difference. For example, DH-CXO0A indicates one
option, DH-CXO0B a second, and so forth.

If a device fails the test, you receive a failure message which identifies:
The device tested
When the failure occurred

The field-replaceable unit (FRU)

Copy the failure message and report it to your Digital service
representative.

This shows an example of an unsuccessful test.
BEGIN FUNCTIONAL TEST
Device Result
SGCA v it FAILURE DETECTED
A fallure was detected while testing the
OPTION: SGCA Ethernet controller
The Field Replaceable Unit (FRU) identified 1s the:
Ethernet contrcller
If your system has serious problems, the following message appears.
All devices disabled, no tests run.
Report that message to your Digital service representative.
After a failure message appears, the testing stops.

After all devices pass the first part of the test, the exerciser tests begin.
Those tests take about 4 minutes and test how the devices work together.
If the devices pass, you receive a success message.

At the end of the tests, press to return to the Main Menu.

From the Main Menu you can exit MDM as described in Section 3.6 or you
can select one of the other options.
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3.5.2 Display System Configuration and Devices Option

The Display System Configuration and Devices option identifies devices
recognized by MDM.

After you select this option, the diagnostics are prepared for testing. If this
is the first option you selected, the diagnostics are loaded. Loading takes
several minutes. After loading completes, you are prompted to press [Rewn].

After you press [Rewn], the configuration is displayed:

MAIN MENU Release nnn Version XX.XX

SYSTEM CONFIGURATION AND DEVICES

CPUA ... VAX 4000 CPU
KAénn MC=01 FW=3.9
MEMA ... VAX 4000 memory system
64 Megabytes. 131072 Pages.
MS690 ... 32MB memory module
MS690 ... 32MB memory module
PDIA ... SHAC DSSI Subsystem
SHAC Ver. 3.6
RF73 ... Unit 40, Dssi Disk. Online
TF85 ... Unit #1, Dssi Tape, Online
RF73 ... Unit #11, Dssi Disk, Online
SGCA ... Second Generation Ethernet Controller
SGEC V4 08-00-2B-19-60-66
PDIB ... SHAC DSSI Subsystem
SHAC Ver. 3.6

Press the RETURN key to return to the previous menu. >

Up to two lines of information are provided for each device:
One line lists the name of the device and gives a brief description.
A second line may indicate the revision level of the device.

The revision level can refer to hardware or microcode. For example, the
KA6nn CPU described above is at revision 3.9 for microcode (MC=01).

Besides the general information listed for each device, more information for
specific devices may be given. Some examples:

e CPUA — Type of CPU, presence of a floating-point unit

e MEMA — Total amount of memory in megabytes and pages, number

and type of memory modules

o KFQSA — Type of DSSI device and its unit number for each ISE

KDA50 — Unit number, drive type, controller revision number
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e PDIA — DSSI adapter, for Bus 0 embedded in KA6nn CPU

¢ DESQA — Ethernet station address

¢ SGCA — On-board Ethernet controller, embedded in KA6nn CPU
¢« PDIB — DSSI adapter for Bus 1, embedded in KA6nn CPU

o Communication devices — Type of device and whether it has modem
control

In addition to showing information about testable device options, MDM
displays messages indicating the presence of nontestable system devices.
If a device is in your system but is not listed in the System Configuration
and Devices display, one of the following two messages can indicate the
reason.

No Dg xxx ... Diagnostic not lcaded

MDM displays a nc bg (no diagnostic) message for each nontestable
Digital device in your system, where xxx indicates the device. For
example, if MDM cannot find the TK70 tape drive diagnostic, the
message No Dg TKa is displayed. TKA indicates that the device is a
TK tape drive. Such a message can appear when:

The medium is not installed properly.

The diagnostic is not on the medium.
Unknown ... Diagnostic not loaded

The unknown (unknown device) message indicates that a device not

recognized by MDM is attached to your system. That message appears
when:

A device is configured to a nonstandard CSR address.

A Digital device that has no diagnostic is attached to your system.
That can occur if a device not supported on your system is attached.

A non-Digital device is attached to your system.

After all devices are hic*ed, you can return to the Main Menu by pressing

From the Main Menu you can exit MDM as described in Section 3.6 or you
can select one of the other options.
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3.5.3 Display the System Utilities Menu Option

The Display the System Utilities Menu option displays the System Utilities
Menu. If system utilities in addition to the IOADDRES function are
available on your system, they are listed on that menu.

After you select this option, the diagnostics are prepared for testing. If this
is the first option you selected, the diagnostics are loaded. Loading takes
several minutes. After loading completes, you are prompted to press [Rewn].

After you press [Feun], the System Utilities Menu appears:

MAIN MENU
SYSTEM UTILITIES

Utility selections are:

1 - IOADDRES

2 - RRAA - Update drive unit number for RRD40 controller A.
3 - RRAB - Update drive unit number for RRD40C controller B.

NOTE: If your system does not have an RRD-series drive connected to a
KRQ50 controller, only one function, IOADDRES, is available.

Select a function by typing its number and [Rewun].

3.5.3.1 IOADDRES Function

NOTE: The IOADDRES function is for users of Industrial VAX systems. It
is described in the Industrial VAX troubleshooting manual.

The IOADDRES function gives you a list of standard CSR addresses and
interrupt vectors that MDM uses in testing devices. The first available CSR
and interrupt vector for configuring devices with a nonstandard address is
also given. IOADDRES does not look at devices on the bus; it lists devices
supported by Digital Customer Services.

The devices in your system were configured at the factory Any new
devices added to your system c¢hould be configured by a Digiial service
renresentative.

3.5.3.2 Update Drive Unit Number for RRD-Series Function

The Update Drive Unit Number function lets you update the unit number
for an RRD-series disc drive connected to a KRQ50 controller. Refer to the
appropriate RRD-series disc drive owner’s manual for instructions.

Running the MicroVAX Diagnostic Monitor (MDM)  3-13



3.5.4 Display the Service Menu Option

The Display the Service Menu option is available only if you purchased the
MicroVAX Maintenance Kit. That kit contains service diagnostics and the
system maintenance guide.

CAUTION: Only qualified service personnel should use the MicroVAX
Maintenance Kit.

3.5.5 Display the Connect/lgnore Menu Option

NCTE: The Connect/Ignore Menu is for users of Industrial VAX systems.
Its options are described in the Industrial VAX troubleshooting manual.

The Display the Connect/Ignore Menu option lets you customize MDM
diagnosties. You can load your own diagnostics on a device, as well as

load MDM diagnostics on a device with a nonstandard CSR address and
interrupt vector.

See the Industrial VAX Troubleshooting manual; use this option with
caution.

3.5.6 Select Singie Device Tests Option

The Select Single Device Tests option lets you run tests for a single device.
¢ A functional test is performed on the device circuits.

e An exerciser test ensures that the device works properly.

After you select this option, the diagnostics are prepared for testing. If this
is the first option you selected, the diagnostics are loaded. Loading takes
several minutes. After loading completes, you are prompted to press [Reun].

After you press [Rewn], a list of the devices in your system is displayed:

MAIN MENU Release nnn Versicn Xx.XX
SELECT SINGLE DEVICE TEST

Select the device number to be tested. The functional tests
will be run followed by the exercisers for 4 minutes.

- CPUA - VAX 4000 CPU

- MEMA VAX 4000 memory system

PDIA SHAC DSSI Subsystem

- SGCA - Second Generation Ethernet Controller
- PDIB Shac DSSI subsystem.

1 W N
i
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Type the number; then press the RETURN key,
or type 0 and press the RETURN key to return to the Main Menu. >

NOTE: Because of the similarity of some communication options, MDM sees
them as the same device. A CXA16 and CXB16 appear the same to MDM. A
generic device name, DH-CXO0, is listed for such options, and the last letter

in each name shows the difference. For example, DH-CX0A indicates one
option, DH-CXO0B a second, and so forth.

Select a device for testing by typing its number and [Rewn].

After you press [Rsum], your system configures the device diagnostics and
testing begins. If the device passes the functional test, a message to that
effect appears and the exerciser test begins. The exerciser test runs for
approximately 4 minutes.

This shows an example of a successful test.

BEGIN FUNCTIONAL TEST

Device Result
CPUA .. .. ... i PASSED
RFGIN EXERCISER TEST
Results are reported at the end of the testing.
. SINGLE DEVICE TEST PASSED

If a device fails the test, you receive a failure message which identifies:
The device tested

When the failure occurred
The field-replaceable unit (FRU)

Copy the failure message and report it to your Digital service

‘ representative,

This shows an example of an unsuccessful test.
BEGIN FUNCTIONAL TEST
Device Result
SGCA ... ... i FAILURE DETECTED
A failure was detected while testing the
OPTION: SGCA Ethernet controller
The Field Replaceable Unit (FRU) identified is the:

Ethernet controller
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After a failure message appears, the testing stops.
Press to return to the Select Single Device Test menu for more testing.
To exit MDM, press or the Restart button.

3.6 Exiting MDM

Exit MDM in one of the following ways.

* Press [Brex].

¢ Press and then release the Halt button.

e Fress the Restart button.

Rerrove the tape cartridge as described in your Operation manual.

If you ran MDM on a new system, you are ready to install your software.
Set the write protect button to write-enable and then follow the instructions
in your software manuals.

If you ran MDM on a system containing software, you must reboot that
software.

You can reboot your system software in one of two ways:

o At the console mode prompt (>>>), use the command BOOT Dxxx, where
Dxxx is the device name of the fixed disk or RF-series ISE containing
your system software.

Use DUxx for an RA-series disk drive, or an RF-series ISE with a
KFQSA adapter.

Use DIxx for an RF-series ISE with a CPU-based DSSI.

After your system software is loaded, set the Break Enable/Disable
switch to disable (down) to avoid halting the system by pressing [Breax].

o Set the Break Enable/Disable switch to disable (down) and press the
Restart button. That begins the self-test sequence and loads system
software.
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Appendix A
System Controls and Indicators

The illustrations in this appendix show the controls and indicators on your
system:

Figure A-1: System Control Panel and Power Supply
. Figure A-2: Integrated Storage Element and Console Module

Figure A-3: TK70 and TK50 Tape Drives
Figure A—4: TF-Series and TLZ04 Tape Drives
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Flgure A-1: System Control Panel and Power Supply
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Figure A-2: RF-Series ISE and Console Module
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Figure A-3: TK70 and TKS0 Tape Drives
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Figure A-4: TF-Series and TLZ04 Tape Drives
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Appendix B
Write-Protecting an RF-Series ISE

You may want to write-protect an ISE containing sensitive data you do not
want changed or accidentally erased.

For all but the RF35, you write-protect an ISE by setting the Write-Protect
button to in (lit). For the RF35 ISE, which has no Write-Frotect button,
you set write-protection through VMS commands or through firmware
commands in console mode, explained later in this section.

The Write-Protect button controls whether the system can write data to
the ISE. The system can read from the ISE regardless of the setting of the
Write-Protect button. When the Write-Protect button is out (not lit), the
system can write to the ISE.

Your system disk (the ISE containing system software) and ISEs containing
work areas for users should be write-enabled, the normal operating setting.

B.1 Software Write-Protect For RF-Series ISEs

Since the RF35 does not have a Write-Protect button, the software write-
protect is the primary method for write-protecting an RF35.

The software write-protect is available through VMS using the MOUNT
utility with the /NOWRITE qualifier.

To software write-protect an ISE, enter the following DCL cemmand from
the VMS operating system.

MOUNT <device name> <volume label>/SYSTEM/NOWRITE

where <device_name> is the device name, as shown using the VMS DCL
command SHOW DEVICE DI, and <volume_label> is the volume label for
the device. For example,

$ MOUNT $1SDIAl OMEGA/SYSTEM/NOWRITE
will software write-protect device $1$DIA1.

Dismounting, and then remounting the device (without using the
/NOWRITE qgualifier), will write-enable the device.
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Use the VMS DCL command SHOW DEVICE DI to check the protection
status of the drive. A write-protected drive will show a device status of

Mounted wrtlck. Refer to your VMS documentation for more information
on using the MOUNT Utility.

CAUTION: When you dismount then mount the device again, it will no
longer be wriie-protected.

B.2 Hardware Write-Protect For RF35 ISEs

The hardware write-protect provides a more permanent write-protection
than the software write-protect in that once you hardware write-protect
an RF35 it remains write-protected regardless of the availability of the
operating system or if the system i1s powered-down. In addition, a
hardware write-protect cannot be removed using the MOUNT command.
The hardware write-protect simply provides the same degree of write-
protection available to RF-series ISEs that have a Write-Protect button.

You should consider hardware write-protecting an RF35 in the following
situations.

e If you want to write-protect an RF35 ISE when the VMS operating
system 1s not available, such as before running the MicroVAX
Dhagnostic Monitor (MDM).

e If you want to ensure that an RF35 remains write-protected, since the
hardware write-protect cannot be removed using the VMS command
MOUNT and will remain in effect even if the operating system is
brought down.

You can hardware write-protect an RF35 from VMS or through firmware
commands entered at the console prompt (>>>). Use the following
instructions.

1. Access the Diagnostic and Utility Program (DUP) driver for the device
you want to write-protect.

¢ To access the DUP driver from console mode:

a. Enter console mode by pressing the Halt Button or powering up
the system with the Break Enable/Disable switch set to enable
(up, position 1).

CAUTION: Halting your system without following the shutdown

procedure described in your system software manuals may result
in loss of data.
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b. Access the DUP driver by setting host to the specific device you
want to wnite protect.

Use the following command for embedded DSSI.
SET HOST/DUP/DSSI/BUS :<bus number> <node number> PARAMS

where <bus_number> is the DSSI bus number (0 or 1), and
<node_number> 1s the bus node ID (0-6) for the device on the
bus (bus number and node number are listed in the SHOW DSSI
display).

Use the following command for KFQSA-based DSSI.
. SET HOST/DUP/UQSSP/DISK <controller number> PARAMS

where <controller_number> is the controller number (listed in
the SHOW UQSSP display) for the device on the bus.

¢ To access the DUP driver from VMS:

a. Connect to the Diagnostic and Utility Program (DUP) and load
its driver using the VMS System Generation Utility (SYSGEN)
as shown below.

5 MCR SYSGEN
SYSGEN> CONNECT/NOADAPTER FYAO
SYSGEN> EXIT
$

b. Access the DUP driver by setting host to the specific device you
want to write protect. Use the following command.

SET HOST/DUP/SERVER=MSCPSDUP/TASK=PARAMS <node nam ..

where <node_name> is the device node name (the nod< name,
in parenthesis, is listed in the SHOW DEVICE DI display).

2. At the pArRAMS> prompt, enter SET WRT PROT 1 to write-protect the ISE
to which you are currently connected.

NOTE: To verify that you have set host to the intended drive, you can
enter the command LOCATE at the PARAMS> prompt. The LOCATE
command causes the drive’s Fault indicator to blink momentarily.

3. Enter sHow wrT PROT to verify the WRT_PROT parameter is set to 1.

4. After you have completed setting and examining the WRT_PROT device
parameter, enter the WRITE command at the paARAMS> prompt to save
the device parameter. The change is recorded to nonvolatile memory.
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5. Enter the EXIT command at the PARAMS> prompt to exit the DUP driver
utility for the specified device.

This is an example of setting a hardware write-protect through firmware.

>>>SET HOST/DUP/DSSI/BUS:0 1 PARAMS

Starting DUP server...

Copyright (c) 1992 Digital Equipment Corporation

PARAMS ~SET WRT_PROT 1

PARAMS >WRITE

PARAMS>SHOW WRY_PROT

Parameter Current Default Type Radix

v s o A T Y G D G D w S e G D e R VG G o > o GD P - e e

WRT PROT 1 0 Boolean 0/1
PARAMS>EXIT

Exitinag...
Stopping DUP server...
P

This is an example of setting a hardware write-protect through VMS.

$ MCR SYSGEN

SYSGEN> CONNECT/NOADAPTER FYAOQ

SYSGEN> EBXIT

5 SET HOST/DUP/SERVER=MSCPSDUP/TASK=PARAMS R35F3C

Starting DUP server...

Copyright (c) 1992 Digital Equipment Corporation

PARAMS>SET WRT_PROT 1

PARAMS>WRITE

PARAMS>SHOW WRT_PROT

Parameter Current Default Type Radix

e G G GEe D e e A GRS e S e AR e mm e e e o ——— A — o — —— i ——— - s -

WRT PROT 1 0 Boolean 0/1
PARAMS>EXIT

Exiting...
Stopping DUP server...
]

To remove the hardware write-protection, repeat the above procedure, only
set the WRT_PROT value to 0.

You can verify that the device is write-protected while running VMS—when
you issue the VMS DCL command SHOW DEVICE DI. a write-protected
drive will show a device status of Mounted wrtick. If you issue the VMS
command SHOW DEVICE/FULL, a write-protected drive will be listed as

software write~locked.

NOTE: You cannot remove hardware write-protection using the VMS
MOUNT utility.
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Preface

This manual provides a summary of technical information for your system.
The manual is organized as follows.

 Chapter 1 describes the base system and lists specifications for the
CPUs and the memory modules.

Chapter 2 describes optional components available for your system and

lists their specifications.

e Chapter 3 provides guidelines on how to expand your system.

NOTE: You will find a glossary in the Operation manual to help with word
definitions and acronyms.

The following conventions are used in this manual.

Convention Meaning
A terminal key used in text and examples. For example, indicates
that you press the Break key on your terminal keyboard.
Hold down the Ctrl key while you press another key.
BOLD Your input. For example:
>>> BOOT MIAS
shows that you must enter BZ)OT MIA5 at the console prompt.
NOTE

Provides general information about the current topic.

vii



Chapter 1
Base System Description

This chapter describes the base system, including the following.
¢ Power-up self-tests
+ Digital Storage Systems Interconnect (DSSD) architecture

e Specifications for the KA6nn-AA CPU, and the MS690-BA/-CA/-DA
memory modules.

1.1 System Overview

All base system components are housed in a BA440 enclosure, which

contains a 12-slot backplane, 7 Q-bus slots; 1 slot reserved for CPU, and 4
slots for memory.

Each base system contains the following.
¢ A KA6nn-AA (L4002-nA) CPU module, located in slot 5.
¢ From one to four MS690—-BA/~CA/-DA memory modules.

The system operates from the KA6nn CPU firmware, the controls on the
console module, and the System Control Panel (SCP). The firmware is
described in Section 1.2. Base system operation also integrates Digital
Storage Systems Interconnect (DSSI) technology, which is discussed in
Section 1.5.

A block diagram of the system:

Base System Description  1-1
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1.2 Firmware Overview

Four flash-eraseable programmable read-only memory (FEPROM) chips on
the KA8nn CPU module contain the firmware. This firmware consists of
the following three major programs, which perform the system power-up

self-tests and diagnostics.

® A console program
* A set of self-tests for the CPU and memory
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° A primary bootstrap program (VMB)

The console program receives control whenever the processor halts. In
a processor halt, processor control passes to the console program and
instruction execution continues.

Control passes to the firmware under any of the following conditions.

*  You turn on the system.

*  You press the Restart button.

*  You assert the Q22-bus BHALT signal by pressing the Halt button.

e You enter a break when the Break Enable/Disable switch 1s set to
enable.

o A HALT instruction is executed.

e A system error occurs.

1.3 Power-Up

At power-up, the console program determines the console device type and
console language, then runs the self-tests for the CPU and memory. You
choose the console language when you perform the set-up operations during
your console terminal installation procedure.

You determine the type of power-up mode by setting the Power-Up Mode
switch on the CPU console module. See your Operation manual for the
follewing power-up information.

e Power-up procedures

e  Power-Up Mode and Break Enable/Disable switch settings
e  Examples of successful power-up sequences

¢ Boot and autoboot procedures

See your Troubleshooting and Diagnostics manual for examples of problems
you may encounter during power-up.

1.4 Console I/O Mode Overview

If you set the Break Enable/Disable switch on the console module to enable,
the console program enters Console I/O mode after the power-up self-tests
are completed successfully. The console program also enters Console I/O
mode in response to any external halt condition.
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Console I/O mode allows you to control the system by typing commands
at the console prompt (>>>). You may enter these commands in either
uppercase or lowercase letters. Enter each command, then press [Rewn].

1.4.1 Control Characters in Console /0O Mode

Table 11 lists the keypad control characters that have special meaning in
Console /O mode.

Table 1—1: Console /O Mode Control Characters

Character Action
also <CR> The carriage return ends a command line. No action is taken on

a command until after it is terminated by a carriage return. A
null line terminated by a carriage return is treated as a valid, null
command. No action is taken, and the console prompts for input.
Carriage return is echoed as carriage return, line feed <CR><LF>.

<X] (rubout) When you press <X] (rubout), the conscle deletes the previously
typed character. The resulting display differs, depending on whether
the console is a video or a hardcopy terminal.

For hardcopy terminals, the console echoes a backslash (\) followed by the character being
deleted. If you press additional rubouts, the additional deleted characters are echoed. If you
type a non-rubout character, the console echoes another backslash, followed by the character
typed. The result is to echo the characters deleted, surrounding them with backslashes. For

example:

EXAM!E<X] (rubout)<¥] (rubout)NE <CR>

The consoie echoes: EXAMLE\ E\ \NE<CR>

The console sees the command line: EXAMINE<CR>

For video terminals, the previous character is erased and the cursor is restored to its
previous position.

The console does not delete characters past the beginning of a command line. If you press
more rubouis than there are characters on the line, the extra rubouts are ignored. A rubout
entered on a blank line is ignored.)

[cra] or [Fra] Toggles insertion/overstrike mode for commard line editing. By
default, the console powers up to overstrike mode.

Echoes "C<CR> and aborts processing of a command. Has no effect
as part of a binury load data stream. Clears and re-cnables
output stopped by [Cri0].

or Moves the cursor one position to the left.
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Table 1~1 {Cont.): Console I/0 Mode Control Characters

Character Action

[cwie] Moves the cursor to the end of the line.
or [} Moves the cursor one position to the right.
|Cul/B [ m or m Recalls the previous commands

[cin], €K (rubout), or  Deletes the previously typed character. Same function as <XJ
F12 (rubout), above.

Ignores transmissions to the console until you enter [Cui0]. Echoes
"0 when disabling output, which is not echoed when it re-enables
output. Output is re-enabled if the console prints an error message,
or if it prompts for a command from the terminal. Qutput is also

enabled by entering Maintenance mode: press or enter [CiC].

c-.aj Resumes output to the console terminal. Not echoed.

Echoes <CR><LE>, followed by the current command line. Can be
used to improve the readability of a command line that has been
heavily edited.

cws] Stops output to the console terminal until you enter . Not
echoed.

Echoes *U<CR>. Entered, but otherwise ignored if typed on an
empty line

The conscle accepts Console /O mode commands up to 80-characters long.
Longer commands produce error messages. The character count does not

include rubouts, rubbed-out characters, or the <CR> at the end of the
command.

Two or more consecutive spaces and tabs are treated as a single space.
Leading and trailing spaces and tabs are ignored. You can place command

qualifiers after the command keyword or after any symbol or number in
the command.

All numbers (addresses, data, counts) are hexade:imal, but symbolic
register names contain decimal register numbers. The hexadecimal digits
are 0 through 9, and A through F. You can use uppercase and lowercase
letters in hexadecimal numbers (A through F) and commands.

The following symbols are qualifier and argument conventions.

| ] = an optional qualifier or argument
{} = a required qualifier or argument
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1.4.2 Console /O Mode Commands

Table 1-2 lists and desecribes the Console /0 mode commands. You ecan
display the list of commands by entering HELP at the console prompt (>>>).

Table 1-2: Console I/0 Mode Commands

Command

Action

BOOT
CONFIGURE

CONTINUE

DEROSIT

EXAMINE

FIND

HALT

HELP
INITIALIZE
MOVE

NEXT

REPEAT

SEARCH

SET BFLAG

Initializes the processor and transfers execution to the VMB.

Invokes an interactive mode that permits you to enter Q22-bus
device names, then generates a table of Q22-bus /O page device
CSR addresses and interrupt vectors.

Causes the processor to resume instruction execution at the
point where the halt occurred. Does not perform a processor
initialization.

Deposits data into the address you specify. If you do not specify
an address space or data size qualifier, the console uses the last
address space and data size used in a DEPOSIT, EXAMINE,
MOVE, or SEARCH command.

Examines the contents of the memory location or register of the
address you specify.

Searches main memory starting at address O (zero) for a page-

aligned 128-Kbyte segment of good memory, or a restart parameter
block (RPB).

The HALT command has no effect. It is included for compatibility
with other VAX consoles.

Displays the correct syntax for all console commands.
Performs a processor initialization.

Copies the block of memory starting at the source address to a
block beginning at the destination address.

Executes the number of macro instructions you specify. If you do
not specify a number, 1 (one) is assumed.

Repeatedly displays and executes the command you specify. Press

ts stop the command. You can specify any valid console
command except the REPEAT command.

Finds all occurrences of a pattern and reports the addresses where
the pattern was found. If you include the /NOT qualifier, the
command reports all addresses for which the pattern did not
match.

Sets the default R5 boot flags. The value must be 2 hexadecimal
number of up to eight digits.
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Table 1-2 (Cont.):

Console /O Mode Commands

Command

Action

SET BOOT

SET CONTROLP
SET HOST

SET LANGUAGE

SET HALT

SET RECALL

SHOW BFLAG
SHOW BOOT
SHOW CONTROLP

SHOW DEVICE

SHOW DSSi

SHOW ETHERNET

SHOW LANGUAGE
SHOW MEMORY
SHOW QBUS

SHOW RECALL

Sets the default boot device. The value must be a valid device
name.

Sets Control-P as the console hait condition, instead of a BREAK.

Connects to the DUP or MAINTENANCE driver on the node or
device you specify.

Sets the console language and keyboard type.

Sets the halt action you define. Acveptable values are the
keywords: default, restart, reboot, halt, restart_reboot, or a
number in the range 0 to 4 inclusive.

Sets command recall state to either ENABLED (1) or DISABLED
0).

Displays the default R5 hoot fiags.
Displays the default boot device.

Shows the current state of Control-P halt recognition, either
ENABLED or DISABLED.

Displays all devices displaved by the SHOW DSSI, SHOW
ETHERNET, and SHOW UQSSP commands.

Displays the status of all nodes that can be found on the DSSI
bus. For each node on the DSSI bus, the firmware displays the
node number, the node name, and the boot name and type of the
device, if available. Does not indicate whether the device contains
a bootable image.

Displays the hardware Ethernet address for all Ethernet adapters
that can be found, both on-board and on the Q22-bus.

Misplays console language and keyboard type.
Displays main memory configuration, board by board.

Ihsplays all @22-bus VO addresses that respond to an aligned
word read, plus vector and device name information. For each
address, the console displays the address in the VAX I/O space in
hexadecimal, the address as it would appear in the Q22--bus VO
space in octal, and the word that was read in hexadecimal. Also
displays ihe vector that you should set up, and device name or
names that could be associated with the CSR.

Displays the current state of command recall, either ENABLED or
DISABLED.
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Table 1-2 (Cont.):

Console /0 Mode Commands

Command

Action

SHOW HALT

SHOW RIV12

SHOW 5CSI
SHOW TRANSLATION

SHOW UQssP

SHOW VERSION
START

TEST

UNJAM

Displays the halt action. Keywords include: default, restart,
reboot, halt, restart_reboot or a number in the range 0 to 4
inclusive.

Displays all RLO1 and RLO2 disks that appear on the Q22-bus.
Shows any SCSI devices in the syatem.

Shows any virtual addresses that map to the specified physical
address.

Displays the status of all disks and tapes that can be found on the
Q22-bus that support the UQSSP protocol. For each such disk or
tape on the Q22-bus, the firmware displays the controller number,
the controller CSR address, and the boot name and type of each
device connected to the controller. The command does not indicate
whether the device contains a bootable image.

Displays the current firmware version,

Starts instruction execution at the address you specify. If you
do not give an address, the current program counter is used. If
memory mapping is enabled, macro instructions are executed from
virtual memory, and the address is treated as a virtual address.
Equivalent to a DEPOSIT to PC, followed by a CONTINUE. Does
not perform a processor initialization.

Invokes a diagnostic test program specified by the test number
you enter. If you enter a test number of 0 (zero), all tests allowed
to be executed from the console terminal are executed. The
console accepts an optional list of up to five additional hexadecimal
arguments.

Performs an /O bus reset, by writing a 1 (one) to IPR 55 (decimal).

Loads or unloads (that is, writes to memory or reads from memory)
the specified number of data bytes through the console serial line
(regardless of console type), starting at the specified address. For
use by automatic systems communicating with the console.

The following examples show sample displays for the commonly used
commands SHOW and SET.

The SET command sets the parameter to the value you specify. The SHOW
command displays the console parameter you specify.
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. >>> SHOW QBUS

Scan of Qbus I/0 Space

-20001920 (774440) = FF08 DELQA/DESQA
~20001922 (774442) = FFOO

-20001924 (774444) = FF2ZB

-20001526 (774446) = FFO8

-20001928 (774450) = FFD7

-2000192A (774452) = FF41

~2000192C (774454) = 0000

-2000192E (774456) = 1030

~20001F40 (777500) = 0020 IPCR

Scan of Qbus Memory Space

>>>
’ For each address, the console displays the address in the VAX /0 space in

hexadecimal, the address as it would appear in the Q22-bus I/O space in
octal, and the word data that was read in hexadecimal.

>>>SHOW DEVICE

DSSI Bus 0O Node O (SYSDSK;)
~-DIA10 (RF31)

DSSI Bus O Node 1 (R7EB3C)
-DIAll (RF31)

DSSI Bus O Node 2 (R7EB22)

-DIAl2 (RF31)
DSEI Bus 0 Node 5 (TFDR1}

-MIAS5 (TF85)
DS3I Bus O Node €& (*)

DSSI Bus 1 Node O (SNEEZY)
~DIBO (RF71)
DSSI Bus 1 Node 1 (DOPEY)
-DIB1 (RF71)
DSSI Bus 1 Node 2 (SLEEPY)
-DIB2 (RF71)

D551 Bus 1 Node 3 (GRUMPY)
-DIB3 (RF71

. DSSI Bus 1 Node 4 (BASHFUL)
-DIB4 (RFT71)
DSSI Bus 1 Node 5 (HAPPY)
-DIB5 (RF71}
DSSI Bus 1 Node & (DOC)
-DIB6 (RF71)
DSSI Bus 1 Node 7 (*)
UQSSP Tape Controller 0O (774500)
-MUAC (TK70)
Ethernet Adapter
-EZAC (08-00-2B-06-10-42)
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For each device, the console displays the controller, the node, and the
address on the first line, and the device name and option on the second
line.

>>> SHOW ETHERNET
Ethernet Adapter
~EZA0 (08-00-2B-0B-29~-14)

>>> SHOW LANGUAGE

English (United States/Canada)
>>>

>>> SET LANGUAGE S
>>>

In that example, selection 5 is English, chosen from the language selection
menu that displays at power-up.

>>> SET BOOT MIAS
>>>

In that example, entering MIAS sets the tape drive as the default boot
device. Table 1-3 lists all supported device names.

Table 1-3: Device Names

Device Type Controller/Adapter Device Logical Name
RF.series ISE Embedded DSSI host adapter DImu!
(part of CPU)
KFQSA DSSI storage adapter DUcu?
TF-series tape drive Embedded DSSI host adapter MImu!
(part of CPU)
TF85 tape drive KFQSA DSSI storage adapter MUcu?
TK70 tape drive TQK70 MUcu?
TLZ04 tape drive KZQSA adapter MKAR
PROM (programmable MRV11 module PRAu

read-only memory)

!m = DSSI bus adapter (A = internal bus (0); B = external bus (1).)

u = unit number (device unit numbers must be unique throughout the system).
When under operating system control, DIBu devices are recognized as DIAu devices.
2¢ = MSCP controller designator (A = first, B = second, and so on.)

u = unit number (device unit numbers must be unique throughout the system).

3¢ = TMSCP controller designator (A = first, B = second, and so on.)
u = unit number
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Table 1-3 (Cont.): Device Names

Device Type Controller/Adapter Device Logical Name
Ethernet adapter On-board (part of CPLD EZA0

DESQA Ethernet controller XQAu
RA-series drives KDA50 DUcu?

2¢ = MSCP controller designator (A = first, B = second, and so on.)
u = unit number (device unit numbers must be unique throughout the system).

1.5 Digital Storage Systems Interconnect (DSSI)

The KA6nn CPU module contains two DSSI bus adapters that are dedicated
to the mass storage devices in your system.

The DSSI adapters provide a path to two separate DSSI lusses (Bus 0 and
Bus 1) through which the CPU can communicate with DSSI devices.

Each DSSI bus has the following characteristics.
* A 4-Mbytes-per-second bandwidth

e Up to eight nodes (one interface and up to seven additional DSSI
Devices (RF-series ISEs, TF85s, and adapters))

¢ Eight data lines

¢  One parity line

e Eight control lines

DSSI architecture improves system performance as follows.
¢ The DSSI bus handles all mass storage transactions.

* Mass storage devices can act independently, since each device contains
its own controller. Several devices can work simuitaneously.

The two DSSI bus interfaces support up to 16 nodes. These 16 nodes include
the 2 DSSI interfaces and 14 additional DSSI devices.

An ISE can maintain connection to more than one DSSI interface. That

feature allows ISEs to be shared by multiple CPUs in a DSSI VAXcluster
configuration.

For more information about DSSI VAXcluster configurations and the
advantages of such configurations, see the section on DSSI VAXcluster
capability in your system Operation manual.
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1.6 KA675-AA CPU Specifications
The Model 400 system uses the timesharing KA675-AA CPU (L4002-BA).

Central Processing Unit

Addressing modes

Clock rate
Data path width

Number of data types

Number of instructions

General purpose registers

1/0 bus interface

(eneral register; 8
Program counter: 4
Index: 9

250 MHz (16 ns cycle)
64 bits

Hardware: 9

Software emulated: 7
Hardware: 242
Microcode asgisted: 21
Software emulated: 41
16 (32-bit wide)
Interval timer: 1 (programmable)
Programmable timers: 2

One Q22-bus interface with 8192 entry
scatter/gather map

Q-bus backplane termination 240
Memory Management and Control

Page size 512 bytes
Virtual address space 4 gigabytes
Physical memory space 512 Mbytes

Number of memory modules

4 maximum

Architecture

Instruction prefetch buffer size

Primary Cache

16 bytcs
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Architecture

Data stored
Write algorithm
Size
Speed
Associativity
Back-up Cache
Data stored
Write algorithm
Size
Speed
Associativity
Translation buffer
Size
Associativity

Q22-bus address transiation
Q22-bus map cache

Size
Associativity
Q22--bus 1/O bus buffer size
Input
Output
Q22-bus Maximum IO bandwidth
Block mode DMA read
Block moede DMA write

Instruction stream and data
Write-through

8 Kbyte

14 nanoseconds

Two-way

Instruction stream and data
Write-back

128 Kbytes

80 nanoseconds

Direct mapped

96 entry

Fully associative

16 entry

Fully associative

32 bytes

4 bytes

2.4 Mbytes/second
3.3 Mbytes/second

Ethernet Port

Supported protocols
Supported media types
Data path width

Fthernet V2.0 (IEEE 802.3)
Standard or ThinWire
1 bit
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Ethernet Port

Data rate
Buffer size
Transmit buffer

Receiver bufler

10 Mbits/sec 'nd

128 bytes
128 bytes

Digital Storage System Interconnect (DSSI

Number of DSSI interfaces

Maximum number of supported devices
Data stored
Write algorithm

Data path width

Maximum bandwidth

Maximum queue /O rate

Buffer size
Transmit buffer

Receiver buffer

2

14! (7 per DSSI interface)
Instruction stream and data
Write-through

B bits

4 Mbytes/second
2400/second

256 bytes
256 bytes

Console Serial Line

Interface standards

Data format

Baud rates

EIA RS-423-A/CCITT V.10 X.26
EIA RS-232-C/CCITT V.28
DEC-423

1 start bit, 8 data bits, O parity bits, 1 stop
bit

300; 600; 1200; 2400; 4800; 9600; 19,200;
38,400

Ordering Information

Included as part of base system

1 Additional DSSI devices are supported via the KFQSA DSSI host adapter.
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Configuration Information

Form factor
Power requirements

CPU module only

CPU module, console module, and

backplane termination

Bus loads

Quad height

+6 Vde, 28 A; +3.3 Vde, 3.2 A

+12 Vde, 0.00 A; -12 Vde, 0.00 A
(24.6 W total)

+6 Vde, 4.8 A; +3.3 Vde, 3.2 A
+12 Vdc, 1.6 A; -12 Vdc, 0.00 A
(53.8 W total)

4.0 ac; 1.0 dc

Operating System Support

VMS

Version 5.5 and later

Diagnostic Support

MicroVAX Diagnostic Monitor

Self-tests

Release 136 and later
Yes

Related Documentation

EK-KA675-TM
EX 454AA-MG

KA675 CPU Technical Manual
KA675 CPU System Maintenance

1.7 KA680-AA CPU Specifications
The Model 500 system uses the timesharing KA680-AA CPU (L4002-BA).

Certral Processing Unit

Addressing modes

General register: 8
Program counter: 4

Index: 9

Base System Description
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Central Processing Unit

Clock rate 286 MHz (14 ns cycle)
Data path width 64 bits
Number of data types Hardware: 9

Software emulated: 7
Number of instructions Hardware: 242
Microcode assisted: 21
Software emulated: 41

General purpose registers 16 (32-bit wide)

Interval timer: 1 (programmable)
Programmable timers: 2

/O bus interface One Q22-bus interface with 8192 entry
scatter/gather map

Q-bus backplane termination 240 2

Memory Management and Control

Page size 512 bytes
Virtual address space 4 gigabytes
Physical memory space 512 Mbytes
Number of memory modules 4 maximum
Architecture

instruction prefetch buffer size 16 bytes

Virtual instruction cache

Data stored Instruction stream only
Size 2 Kbyte
Speed 14 nanoseconds
Associativity Direct mapped
Primary Cache
Data stored Instruction stream and data
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Architecture

Write algorithm
Size
Speed
Associativity
Back-up Cache
Data stored
Write algorithm
Size
Speed
Associativity
Translation buffer
Size
Associativity

Q22-bus address translation
Q22-bus map cache

Size
Associativity
Q22-bus /0 bus buffer size
Input
Output
Q22-bus Maximum l/O band- -idth
Block mode DMA read
Block mode DMA write

Write-through
8 Kbyte
14 nanoseconds

Two-way

Instruction stream and data
Write-back

128 Kbytes

56 nanoseconds

Direct mapped

96 entry

Fully associative

16 entry

Fully associative

32 bytes
4 bytes

2.4 Mbytes/second
3.3 Mbytes/second

Ethernet Port

Supported protocols
Supported media types
Data path width

Data rate

Ethernet V2.0 (IEEE 802.3)
Standard or ThinWire

1 bit

10 Mbite/second
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Ethernet Port

Buffer size
Transmit buffer

Receiver buffer

128 bytes
128 bytes

Digital Storage Systems Interconnect (DSSI)

Number of DSSI interfaces

Maximum number of supported devices
Data stored
Write algorithm

Data path width

Maximum bandwidth

Maximum queuve VO rate

Buffer size
Transmit buffer

Receiver buffer

2

14} (7 per DSSI interface)
Instruction stream and data
Write -through

8 bits

4 Mbytes/second
2400/second

256 bytes
258 bytes

Console Serial Line

Interface standards

Data format

Baud rates

EIA RS-423-A/CCITT V.10 X.26
EIA R5-232-C/CCITT V.28
DEC—423

1 start bit, 8 data bits, 0 parity bits, 1 stop
bit

300; 600; 1200; 2400; 4800; 9600; 19,200;
38,400

Ordering Information

Included as part of base system

YAdditional DSSI devices are supported via the KFQSA DSSI host adapter.
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Configuration Information

Form factor
Power requirements

CPU module only

CPU module, console module, and
backplane termination

Bus loads

Quad height

+5Vde, 28 A; +3.3 Vdc, 3.2 A

+12 Vdc, 0.00 A; -12 Vdc, 0.00 A
(24.6 W total)

+5 Vdc, 4.8 A; +3.3Vde, 3.2 A
+12 Vde, 1.6 A; -12 Vdc, 0.00 A
(53.8 W total)

4.0 ac; 1.0dc

Operating System Support

VMS

Version 5.5 and later

Diagnostic Support

MicroVAX Diagnostic Monitor
Self-tests

Release 136 and later
Yes

Related Documentation

EK-KA680-TM
EK—454AA-MG

KA680 CPU Technical Manual
KA880 CPU System Maintenance

1.8 KA690-AA CPU Specifications
The Model 600 system uses the timesharing KA690-AA CPU (L4002-AA).

Central Processing Unit

Addressing modes

General register: 8
Program counter: 4

Index: 9
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Central Processing Unit

Clock rate 333 MHz (12 ns cycle)
Data path width 64 bits
Number of data types Hardware: 9

Software emulated: 7
Number of instructions Hardware: 242

Microcode assisted: 21

Software emulated: 41
(General purpose registers 16 (32-bit wide)

Interval timer: 1 (programmable)
Programmable timers: 2

1/0 bus interface One Q22-bus interface with 8192 entry
scatter/gather map

Q-bus backplane termination 240 N2

Memory Management and Control

Page size 512 bytes
Virtual address space 4 gigabytes
Physical memory space 512 Mbytes
Number of memory modules 4 maximum
Architecture

Instruction prefetch buffer size 16 bytes

Virtual instruction cache

Data stored Instruction stream only
Size 2 Kbyte

Speed 12 nanoseconds
Associativity Direct mapped

Primary Cache

Data stored Instruction stream and data
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Architecture

Write algorithm
Size
Speed
Associativity
Back-up Cache
Data stored
Write algorithm
Size
Speed
Associativity
Translation buffer
Size
Associativity

Q22-bus address translation
Q22-bus map cache

Size
Associativity
Q22-bus /O bus buffer size
Input
Output
Q22-bus Maximum /O bandwidth
Block mode DMA read
Block mode DMA write

Write-through
8 Kbyte
12 nanoseconds

Two-way

Instruction stream and data
Write-back

512 Kbytes

36 nanoseconds

Direct mapped

96 entry

Fully associative

16 entry

Fully associative

32 bytes
4 bytes

2.4 Mbytes/second
3.3 Mbytes/second

Ethernet Port

Supported protocols
Supported media types
Data path width

Data rate

Ethernet V2.0 (IEEE 802.3)
Standard or ThinWire

1 bit

10 Mbits/second
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Ethernet Port

Buffer size
Transmit buffer 128 bytes
Receiver buffer 128 bytes

Digital Storage Systems Interconnect (DSSI)

Number of DSS! interfaces 2

Maximum number of supported devices 14! (7 per DSSI interface)
Data stored Instruction stream and data
Write algorithm Write-through

Data path width 8 bits

Maximum bandwidth 4 Mbytes/second

Maximum queue VO rate 2400/second

Buffer size
Transmit bufler 256 bytes
Receiver buffer 286 bytes

Console Serial Line

Interface standards EIA RS-423-A/CCITT V.10 X.26
EIA RS-232-C/CCITT V.28
DEC-423

Data format 1 start bit, 8 data bits, 0 parity bits, 1 stop
bit

Baud rates 300; 600; 1200; 2400; 4800; 9600; 19,200,
38,400

Ordering Information

Included as part of hase system

'Additional DSSI devices are supported via the KFQSA DSSI host adapter.
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Configuration Information

Form factor Quad height
Power requirements
CPU module only +5Vde, 28 A; +3.3 Vde, 3.2 A
+12 Vdc, 0.00 A; -12 Vdc, 0.00 A
(24.6 W total)
CPU module, console module, and +5Vde, 4.8 A; +3.3 Vdc, 3.2 A
backplane termination
+12 Vde, 1.6 A; -12 Vde, 000 A
(53.8 W total)
. Bus lvads 40 ac; 1.0 de
Operating System Support
VMS Version 5.5 and later
Diagnostic Support
. MicroVAX Diagnostic Monitor Release 136 and later
Self-tests Yes
Related Documentation
EK-KA690-TM KA830 CPU Technical Manual
EK-454AA-MG KA600 CPU System Maintenance
. 1.9 MS690 Memory Specifications

The MS690 memory module provides memory expansion for the KAénn-
AA CPU module. The MS690 modules interface with the CPU through the
MS690 local memory interconnect.

You can use up to four MS690 modules in your system.

Operating system support and diagnostic support are the same as for the
KA6nn CPU module, as listed in either Section 1.7 or Section 1.8.
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Performance

Memory Cycle Time with KA6nn:

Hexaword Memory Read (32 bytes): 588 ns
Hexaword Memory write
Hexaword 546 ns
Masked (octaword, Longword) 1050 ns
Performance
Memory data path width 64 bits

Ordering Information

MS690-BA
MS690-CA
MS690-DA

32-Mbyte field-installed kit
64-Mbyte field-installed kit
128-Mbyte field-installed kit

Configuration Information

Form factor

Power Requirements
MS690-BA
MS5690-CA
MS690-DA

Quad height

+5V; 5.3 A; 265 W
+5V; 4.2 A;,210W
+5V; 6.4 A; 320W
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Chapter 2
Option Specifications

This chapter lists specifications for the options currently supported in your
system, grouped as follows.

¢ Mass storage

¢ Communications
¢ Real-time

e  Printer

¢  Graphics

The specifications appear in alphanumerical order within each of the above
groups. All weights are approximate.

Some of the options are already installed in your system. If you want to
add other options, your Digital sales representative can advise you.

2.1 Options Cverview

The option specifications include the following, where applicable.
° Functional information

e Ordering information

® Performance

e Configuration information

e Related documentation

2.1.1 Configuration
Options must be properly configured so that the system recognizes them.

Each option in a system has a device address, commonly referred to as
a control and status register (CSR) address, and an interrupt vector that
must be set when the option is installed. Options are usually configured by
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setting switches or jumpers on modules already configured at the factory
or Digital service representatives configure the option when they install it
in your system.

Self-maintenance customers can find information on setting CSR addresses
and interrupt vectors in the Microsystems Options volume of the Entry
Systems Service kit.

2.2 Mass Storage Options

Your system supports the following mass storage devices.

¢ jinternal to the BA440 enclosure:

TK-seres tape drive

TF-series tape drive

TLZ04 tape drive

RF-series integrated storage element (ISE)

¢ [External to the BA440 enclosure:

RRD-series compact disk subsystem (tabletop)
TU81-Plus tape drive

TSV-series tape drive

TSZ07 tape drive

TLZ04 tape drive (tabletop)

RA-series disk drive

TF-series tape drive (tabletop)

Four RA-series drives are supported by one KDA50 controller. Up to seven
ISEs are supported by one KFQSA.

Using the dual-disk RF35, up to seven ISEs can be installed in your system.
The CPU communicates with the ISEs through a Digital Storage Systems
Interconnect (DSSI) adapter, which is built into the CPU. Your system has
two DSSI adapters, and hence, two separate DSSI busses. Each DSSI bus
is capable of supporting seven integrated storage elements.

The system can support two additional adapters (KFQSA, KDA50, KZQSA,
and KLESI) provided the system and Q-bus requirements are met.

2.2.1 KDA50 Controlier

The KDAS50 is an intelligent controller that interfaces with up to four SDI-
compatible mass storage devices on the Q22-bus.
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Functicnal Information

Controller protocol MSCP
Bad block replacement Software dependent
Supported drives RAG0, RA70, RAS1, RAB2, RAY0
Drives per controller 4
Controllers per system 1 maximum for VMS 5.1
2 maximum for VMS V5.2 and later
Drive interconnect Transformer-coupled radial
. Ordering Information
KDAS0-SE Factory-installed RA-series disk drive controller,

controls up to & maximum of four RA-series
devices, uses three QBUS slots.

KDA50-8G Same as -SE but 1s field-installed.
Performance
. Read/Write data transfers Up to 16-byte block mode DMA
Data buffering 32 Kbytes
Command buffering 20 command and response ring buffers

Configuration Information

Form fector Two quad height

Power requirements +5 Vdc, 13.5 A (typocal); +12 Vdc, 0.03 A (typical)
. Power consumption 67.86 W

Bus loads 3.0 ac, 05 de

Related Documentation

EK-KDA5Q-UG KDA50-Q User’s Guide
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2.2.2 KFQSA Storage Adapter

The KFQSA is an intelligent storage adapte- *nat allows Q22-bus systems
to communicate with storage peripherals based on the Digital Storage
System Interconnect (DSSI).

Functional Information

Controller protocol
Supported devices

Drives pur adapter
Drive interconnect

Controllers per system

MSCP: to and from Q22-bus host
DSSI: to and from storage devices

Ri'-seres [ISEs, also TF85s and other DSSI

adapters
7
Direct

2 maximum

Ordering Information

KFQBA-SE

KFQBA-8G

Factory-installed Q-Bus to DSSI adapter, controls

up to a maximum of 7 DSSI devices

Same a —SE but is field-installed

Performance

Peak transfer rate
Sustained transfer rate
VO request throughput

Error detection

4 Mbytes/second
1.5 Mbytes/second
190 1/O requests/zecond (single-sector reads)

DSSI bus parity and check character,
transmissions

all

Configuration Information

Form factor
Power requirements
Power consumption

Bus loads

Quad height

+6 Vdc, 5.5 A (typical)
215 W

4.4 ac;, 0.5 dc
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Related Documentation

EK-KFQSA-IN KFQ Storage Adapter Installation and User
Manual

2.2.3 KLESI Controller

The KLESI-SA is a controller that interfaces with the TU81-Plus tape
drive on the Q22-bus.

Functional Information

“ontroller protocol TMSCP
Supported drive TUB1-Plus
Drives per adapter 1

Drive interconnect Direct
Controllers per system 1 maximum

Ordering Information

Included with the TU81-Plus tape drive

Configuration Information

Form factor Dual

Power requirements +5 Vdc, 4.0 A (Lypical); +12 Vdc, 0.0 A (typical)
Power consumption 200 W

Bus loads 0.5 ac; 1.0 dc

Related Documentation

EK-LESIB-UG KLESI-B Module User’s and Installation Guide

2.2.4 KZQSA Storage Adapter

The KZQSA storage adapter controls the TLZ04 and RRD-series devices on
the Q22-bus.
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Functional Information

Adapter protocol
Supported drive

Controllers per system

TMSCP
TLZ04, RRD42; iwo external cables or two devices
2

Ordering Information

KZQSA-SA

K7ZQSA-SF

For external factory-installed TMSCP storage
adapters

Same as —SA but is field-installed

Performance Information

Peak transfer rate

4 Mbytes synchronous

Error detection Q-bus parity
Configuration Information
Form factor Quad height

Power requirements
Power consumption

Bus loads

+5 Vdc, 6.5 A (typical); +12 Vdc, 0.0 A (typical)
2715 W

4.4 ac; 1.0 dc

Related Documentation

EK-KZQSA-IN

KZQSA Storage Adapter Installation and User
Manual

2.2.5 RAG60 Disk Drive

The RA60 is a removable disk drive that provides 205 Mbytes of formatted
storage space. Your system supports the RA60 in separate storage

expansion enclosures only.

Storage Capacity

User capacity

205 Mbytes
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torage Capacity

User capacity (blocks)

400,176

Ordering Information

RAB0--AA
RA60G-AF
BC26V-06

Field-installed RA60 disk drive and cables
Factory-installed RA60 disk drive and cables

Interconnect cable with connector block

Performance

Average seek time
Average rotational latency
Average access time

Peak transfer rate

41.67 milliseconds
8.33 milliseconds
50.30 milliseconds

15.84 Mbits/second

Physical Specifications

Height
Width
Depth
Weight

26.52 cm (10.44 inches)
48.26 cm (19 inches)
85.09 cm (33.75 inches)
68.95 kg (152 pounds)

Configuration Information

Form factor

10.5-inches high, full rack width

Related Documentation

EK--ORA60--UG

RA60 Disk Drive User’s Guide

2.2.6 RA70E Disk Drive

The RA70E is a fixed-disk drive that provides 280 Mbytes of formatted

storage space. Your system supports the RAT0E drives in separate storage
expansion enclosures only.
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Storage Capacity

User capacity

280 Mbytes

Ordering Information

RA70E-5A
RAT0E-SF

Factory-installed RA70E disk drive
Same as —SA but is field-installed

Performancs

Average seek time
Average rotational latency
Average access time

Peak transfer rate

19.5 milliseconds
7.5 milliseconds
27.0 milliseconds

1.4 Mbytes/second

Physical Specifications

Height
Width
Depth
Weight

Form factor

26.3 cm (10.38 inches)

44.5 cm (17.5 inches)

67.3 cm (26.5 inches)

61.2 kg (135 pounds)
5.25-inches high, full rack width

Related Documentation

EK-ORA70-SVY
EK-ORA70-PS

RA70 Disk Drive Service Manual
RA70 Disk Drive Pocket Reference

2.2.7 RA8B1 Disk Drive

The RAS81 is a fixed-disk drive that provides 456 Mbytes of formatted
storage space. Your system supports the RA81 drives in separate storage

expansion enclosures only.
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Storage Capacity

User capacity

User capacity (blocks)

456 Mbytes
891,070

Ordering Information

RAB1-HA/-HD
RQAS81-AA

RQA81-AD

BC26V-6D

RA81 disk drive (120 V/240 V)

Factory-installed RA81 disk drive (120 V) with

KDAS50 controller and BC26V-06 cable

Field-installed RA81 disk drive (240 V) with

KDAS50 controller and BC26V-6D cable

Interconnect cable with connector block

Performance

Average seek time
Average rotational latency
Average access time

Peak transfer rate

28.00 milliseconds
8.32 milliseconds
36.30 milliseconds

17.4 Mbits/second

Physical Specifications

Height
Width
Depth
Form factor

Weight

26.3 cm (10.38 inches)

44.5 cm (17.5 inches)

67.3 cm (26.5 inches)
10.5-inches high, full rack width
61.2 kg (135 pounds)

Related Documentation

EK-ORA81-8V
EK-ORA81-UG

RAB81 Disk Drive Service Guide
RA81 Disk Drive User’s Guide
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2.2.8 RA82 Disk Drive

The RA82 is a fixed-disk drive that provides 623 Mbytes of formatted
storage space. Your system supports the RA82 drives in separate storage
expansion enclosures only.

Storage Capacity

User capacity 623 Mbytes
User capacity (blocks) 1,216,660

Ordering Information

RAS2-AA Factory-installed RA82 disk drive (120 V) with one
BC26V-12 cable

RAB2-AD Field-installed RA82 disk drive (240 V) with one
BC26V-12 cable

BC26V-06 Interconnect cable with connector block

Performance

Average seck time 24.00 milliseconds

Average rotational latency 8.33 milliseconds

Average access time 32.33 milliseconds

Peak transfer rate 19.2 Mbits/second

Physical Specifications

Height 26.3 cm (10.38 inches)
Width 44 .5 cm (17.5 inches)
Depth 67.3 cm (26.5 inches)
Weight 61.2 kg (135 pounds)

Configuration Information

Form factor 10.5-inches high, full rack width
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Related Documentation

EK-ORAB2-SV RAS82 Disk Drive Service Guide

EK-ORAR2-UG RA82 Disk Drive User's Guide

2.2.9 RAS0 Disk Drive

The RA90 is a fixed-disk drive that provides 1.2 gigabytes of formatted

storage space. Your system supports the RA90 drives in separate storage
expansion enclosures only.

Storage Capacity

User capacity

User capacity (blocks)

1.2 gigabytes
2,376,153

Ordering Information

RA90-NA RA90 disk drive (120 V)

RAS0-ND RA90 disk drive (240 V)

BC26V-12 Interconnect cable with connector block
Performance

Average seek time
Average access time

Peak transfer rate

18.5 milliseconds
8.33 milliseconds

22.2 Mbits/second

Physical Specifications

Height 26.6 cm (10.4 inches)
Width 23.0 cm (8.7 inches)
Depth 68.5 cm (27.0 inches)
Weight 13.6 kg (62 pounds)
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Configuration Information

Form factor
Power requirements

Power consumption

10.5-inches high, full rack width
+5 Vde, 1.3 A; +12Vde, 221 A
87TW

Related Documentation

EK-ORA90-8V
EK-ORAS0-UG

RAS0 Disk Drive Service Guide
RAS0 Disk Drive User’s Guide

2.2.10 RA92 Disk Drive

The RA92 disk drive provides 1.5 Gbytes of formatted storage space. Your
system supports the RA92 only in separate storage expansion enclosures.

Storage Capacity

User capacity 1.5 gigabytes

Uszr capacity (blocks) 2,940,852

o

Ordering Information

RA92-CA/CD RA92 disk drive (120 V @ 60 Hz;, 240 V @ 50 Hz)
BC26J -xx 12-, 25-, 53-, or 80-ft. interconnect cable
BC27V-xx 12-, 15-, 25-, 35., 50-, or 80-f. interconnect cable
Performance

Average seek time 16.5 milliseconds

Single track seek 3.0 milliseconds

Peak transfer rate 22.2 Mbits/second
Physical Specifications

Height 26.6 cm (10.42 inches)
Width 23.0 cm (8.75 inches)
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. Physical Specifications

Depth 60.96 cm (24.0 inches)

Weight 31.6 kg (70 pounds)

Configuration Information

Form factor 10.5-inches high
Power requirements +3 Vde, 1.3 A; 12 Vde, 221 A
Power consumption 187W

Related Documentation

EK-ORA92-UG-02 RAS0/RA92 User’s Guide

2.2.11 RF31 Integrated Storage Element (ISE)

The RF31 is a DSSI integrated storage element (ISE) that provides 381

Mbytes of formatted storage space. An ISE is an integrated storage element

that i1s housed in a special mounting bracket for simplified installation and
. upgrading.

Storage Capacity

Data storage capacity 381 Mbytes, formatted

Ordering Information

RF31E-AA Factory-installed 381 Mbyte half-height ISE
. RF31E-AFR Same as -AA but is field-installed

Performance

Average seek time 14.7 milliseconds

Average access time 23 milliseconds

Average rotational latency 8.33 milliseconds

Peak transfer rate 4.0 Mbytes/second
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Physical Specifications

Height
Width
Depth
Weight

4.40 cm (1.75 inches)
14.60 c¢m (5.75 inches)
20.45 cm (8.25 inches)
1.81 kg (4.0 pounds)

Configuration Information

Form factor
Power requirements (peak at spin-up)

Power consumption

Standard 5.25-inch footprint
+5Vde, 1.0 A; +12 Vde, 280 A
38.6 W (peak at spin-up)

18.7 W (seeking)

12.6 W (idle)

2.2.12 RF31F Integrated Storage Element

The RF31F is a DSSI integrated storage element (ISE) that provides 200
Mbytes of formatted storage space. The RF31F features a code modification
to the UVE ROM that makes the RF31F a half-stroke drive.

Storage Capacity

Data storage capacity

200 Mbytes, formatted

Ordering Information

RF31F-AA Factery-installed 200-Mbyte half-height ISE
RF31F-AF Same as —AA but is field-installed
Performance

Average seek time
Average access time
Average rotational latency

Peak transfer rate

12.3 milliseconds
20.6 milliseconds
8.37 milliseconds
4.0 Mbytes/second
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Performance

Tranafer rate from the media

2.0 Mbytes/second

Physical Specifications

Height
Width
Depth
Weight

4.40 ¢m (1.75 inches)
14.60 ¢m (5.75 inches)
20.45 cm (8.25 inches)
1.81 kg (4.0 pounds)

Configuration Information

Form factor
Power requirements (peak at spin-up)

Power consumption

Standard 5.25-inch footprint
+5 Vde, 1.0 A, +12 Vdc, 2.80 A
38.6 W (peak at spin-up)

18.7 W (seeking)

12.6 W (idle)

Related Documentation

EK-RF72D-UG
EK-RF72D-8V

RF Series Integrated Storage Element User Guide

RF Series Integrated Storage Element Service
Guide

2.2.13 RF35 Integrated Storage Element

The RF35 is a DSSI integrated storage element (ISE) that provides 852
Mbytes of formatted storage space.

Storage Capacity

Data storage capacity

852 Mbytes, formatted
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Ordering Information

RF35U-AF

RF35E-AA

RIF3E-AF

Field-installed RF35 maintenance option for
upgrading to a RF35E-Ax to a RF352-Ax

Factory-installed in the BA400-based systems;
single-drive unit

Same as —-AA but is field-installed

RI'352-AA Factory-installed in the BA400-based systems;
dual-drive

RF352-AF Same as —AA but is field-installed

Performance

Average seek time

Average access time

Average rotational latency
Peak transfer rate

Transfer rate from the media

Buffer size

9.5 milliseconds
15.1 milliseconds
5.56 milliseconds
4.0 Mbytes/second
2.7 Mbytes/second
512K cache

Physical Specifications

Height
Width
Depth
Weight

4.08 cm (1.63 inches)
10 cm (4.00 inches)
14.38 cm (5.75 inches)
0.81 kg (1.8 pounds)

Configuration Information

Form factor

Data surfaces

Bits per inch
Tracks per inch
Power requirements

Power eonsumption

Standard 3.5-inch footprint

14

48,300

2650

+5 Vde, 0.71 A; +12 Vdc, 2.29 A (spin-out)
31.1 W (peak at spin-up)
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Configuration Information

13.8 W (seeking)

11.3 W (idle)
Related Documentation
EK-RF72D-UG RF Series Integrated Storage Element User Guide
EK-RF72D-SV RF Series Integrated Storage Element Service
Guide
. 2.2.14 RF71 integrated Storage Element (ISE)

The RF71 is a DSSI integrated storage element (ISE) that provides 400
Mbytes of formatted storage space. An ISE is an integrated storage element
that is housed in a special mounting bracket for simplified installation and
upgrading.

Storage Capacity
. User capacity 400 Mbytes
User cepacity (blocks) 781,440

Ordering Information

RF71E-AA Factory-installed 400 Mbyte ISE
RF71E-AF Same as -AA but is field-installed
Performance
. Average random seek time 19.20 milliseconds
Average rotational latency 8.33 milliseconds
Average access time 34 .2 milliseconds
Peak transfer rate 4.0 Mbits/second
Transfer rate from the media 1.5 Mbitsa/second

Option Specifications 2-17



Physical Specifications

Height 7.75 cm (3.05 inches)
Width 14.60 cm (5.75 inches)
Depth 20.75 cm (8.17 inches)
Weight 4.09 kg (9.0 pounds)

Configuration Information

Form factor Standard 5.25-in footprint
Power requirements +b6 Vde, 1.25 A; +12 Vdc, 164 A
Power consumption 2593 W

Related Documentation

EK-RF71D-IM RF'71 Disk Drive Installation Manual
EK-RFTID-UG RF71 Disk Drive User’s Guide

2.2.15 RF72 Iintegrated Storage Element (ISE)

The RF72 is a DSSI integrated storage element (ISE) that provides 1.0
Gbytes of formatted storage space. RF-series ISEs are used in DSSI busses
(Digital Storage Systems Interconnect). An ISE is a 5.25-inch integrated
storage element that is housed in a special mounting bracket for simplified
installation and upgrading.

Storage Capacity

User capacity 1.0 Gbytes

Ordering Information

RF72E--AA Factory-installed 1.0 Gbyte ISE
RF72E-AF Same as -AA but is field-installed
Performance

Average seek time 13.4 milliseconds
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Performance

Average access time 21.7 milliseconds
Average rotational latency 8.33 milliseconds
Peak transier rate 4.0 Mbytes/second
Transfer rate from the media 2.0 Mbytes/second

Physical Specifications

Height 7.75 ¢m (3.05 inches)
Width 14.60 ¢m (5.75 inches)
Depth 20.75 ¢m (8.17 inches)
Weight 4.09 kg (9.0 pounds)

Configuration Information

Form factor Standard 5.25-inch high footprint
Power requirements (spin-up) +5 Vde, 1.1 A; +12 Vdc, 4.25 A
Power consumption 56.5 W (peak at spin-up)

28.9 W (seeking)
17.7 W (idle)

Related Documentation

EK-RF72D-UG RF Series Integrated Storage Element User Guide
EK-RF72D-SV RF Series Integrated Storage Element Service
Guide

2.2.16 RF73 integrated Storage Element (ISE)

The RF73 is a DSSI integrated storage element (ISE) that provides 2.0
Gbytes of formatted storage space. RF-series ISEs are used in DSSI
busses (Digital Storage Systems Interconnect). An ISE is an integrated

storage element that is housed in a special mounting bracket for simplified
installation and upgrading.
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Storage Capacity

User capacity

2.0 Gbytes

Ordering Information

RF73E-AA
RIF73E-AF

Factory-installed 2.0 Gbyte ISE

Same as -AA but is field-installed

Performance

Average seek time
Average access time
Average rotational latency
Peak transfer rate

Transfer rate from the media

12.9 milliseconds
21.3 milliseconds
8.33 milliseconds
4.0 Mbytes/second
2.2 Mbytes/second

Physical Specifications

Height
Width
Depth
Weight

8.26 cm (3.25 inches)
14.71 em (5.79 inches)
20.85 cm (8.21 inches)
2.89 kg (6.36 pounds)

Configuration Information

Form factor
Power requirements (spin-up)

Power consumption

Standard 5.25-inch high footprint
45 Vde, 1.0A; +12 Vdc, 430 A
56.6 W (peak at spin-up)

22.9 W (seeking)

17.0 W (idle)

Related Documentation

EK-RF72D-UG

RF Series Integrated Storage Element Uger Guide
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Related Documentation

CK-RF72D-SV

RF Series Integrated Storage Element Service
Guide

2.2.17 RRDA40 Compact-Disc Subsystem
The RRD40 is a CD reader that retrieves data in fixed-length blocks from

removable compact-disc media.

Functional Information

Modes

Orientation

Idle mode
Operation mode: search, normal play

Horizontal

Ordering Information

RRD40-AF

Field-installed tabletop CDROM drive

Performance

Motor stop time
Motor start time

Formatted capacity
Average transfer rate
Average latency

Initialization tirne

30% of nominal speed within 30 seconds maxi-
mum, 5 seconds typical

90% of nominal speed within 20 seconds maxi-
mum, less than 11 seconds typical

525 Mbytes with maximum of 600 Mbytes
153.6 Kbytes/s, mode 1; 176.4 Kbytes/s, mode 2
60 us maximum inner track; 155 us outer track

15 seconds maximum to sector zero

Physical Specifications

Height
Width
Depth
Weight

27.6 cm (11.02 inches)
8.18 c¢m (3.27 inches)
22.7 cm (9.06 inches)
5.0 kg (11.0 pounds;}
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Configuration Information

Power consumption

19.2 W maximum, Play mode: 18 W maximum

Related Documentation

EK-RRD40-OM
EK-RRD40-5U

RRI40 Disk Drive Owner's Mapual
RRD40 MicroVAX Monitor User’s Guide Updates

2.2.18 RRD42 Optical Compact-Disc Subsystem

The RRD42 is a 600-Mbyte optical CD reader that retrieves data in fixed-
length blocks from removable compact-disc media.

Functional Information

Interface

Single-ended, asynchronous

to Q-bus systems through KZQSA storage adapter

Ordering Information

RRD42-DA Tabletop model, with power supply
RRD42-FB Tabletop, 240 V

RRD42-DH Tabletop, 120 V

Performance

Seek time, average

Seek time, max full stroke
Rotational speed, innermost track
Rotational speed, outermost track
Start time/Stop time

Transfer rate, sustained

Transfer rate, burst

400 millisecond, (typical)

800 millisecend, (typical)

530 rpm

200 rpm

2.0 second (maximum)

150 Kbytes/second

1.50 Mbytes/second (maximum)
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Physical Specifications

Height 4.15 cm (1.62 inches)
Width 14.60 cm (5.75 inches)
Depth 20.80 ¢m (8.0 inches)
RRD42-AA 1.30 kg (2.8 pounds)
RRD42-DA 2.9 kg (6.30 pounds)

Configuration Information

Form factor Standard 5.25-inch high footprint

Related Documentation

EK-RRD42-OM RRD42 Disc Drive Owner’s Manual

2.2.19 TF85 Tape Drive

The TF85 is a cartridge tape drive that can store up to 2.6 Gbytes. It
is a streaming tape drive with a built-in DSSI (Digital Storage Systems
Interconnect) controller, and can be used as a part of a DSSI VAXcluster
configuration.

Functional Information

Recording media Magnetic, metal-particle tape

Tape dimensions 1.27 em (0.5 1nch) wide, 366 m (1100 feet) long
Mode of operation Streaming

Recording method Serpentine

Recording density 42,500 bits/inch

Number of tracks 48

Storage capacity 2.6 Gbytes, formatted

Transfer rate 800 Kbytes/second, formatted
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Ordering Information

TF85-BA

TF8sE—~JA

TF8sE~JF

TF85-TA

2.6-Gbyte cartridge tape subsystem for DSSI-
based systems; includes tape drive, DSSI
controller, tape cartridge, and head cleaning
cartridge

Same as -BA but factory-installed embedded
BA400-series

Same as —BA but field-installed embedded BA400-
series

Same as ~BA but tabletop, 120 V

Performance

Tape start time
Tape stop time
Tape speed
Streaming data rate
Access time
TF85 mode
TK70/60 mede
Recording technique
Burst rate on DSSI bus

300 milliseconds maximum
300 milliseconds maximum
390 cm/second (100 in/second)
800 Kbytes/second

3 minutes maximum

60 minutes maximum
Two-track parallel, serpentine
3.8 Mbytes/second

Physical Specifications

Height
Width
Depth
Weight

8.25 cm (3.25 inches)
14.60 cm (5.70 inches)
21.44 cm (8.44 inches)
15.4 kg (7.0 pounds)

Configuration Information

Form factor
Power requirements

Power consumption

Half-rack, near 5.25-inch footprint
+5 Vdc, 1.8 A (typical); +12 Vde, 1.0 A (typical)
36.3W
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Related Decumentation

EK-OTF85-0OM TF85 Cartiidge Tape Subsystem Owner’s Manual
EK-OTK85-RC TF85 Cartridge Tape Drive Reference Card

2.2.20 TKS50 Tape Drive

The TK50 is a streaming-tape drive subsystem that can store up to 95
Mbytes on a tape cartridge for backup data storage.

Functional Information

Recording media Magnetic tape

Tape dimensions 1.27 em (0.5 inch) wide, 182.9 m (600 feet) long
Mode of operation Streaming

Recording method Serpentine

Recording density 6667 bits/inch

Number of tracks 22

Storage capacity 94.5 Mbytes formatted

Ordering Information

TKS50E-AA Factory-installed 95-Mbyte cartridge tape drive
TK50E-AF Field-installed 95-Mbyte cartridge tape drive
TQK560-SF Field-installed controller for TK50E-AF
TOW50-SA Same as -SF but is factory-installed
Performance

Tape start time 300 milliseconds maximum

Tape speed 2925 cm (75 inches)second

Streaming data rate 62 Kbytes/second

Access time (from insertion of tape) 60 minutes maximum
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Physical Specifications

Height 8.25 cm (3.25 inches)
Width 14.60 cm (5.70 inches)
Depth 21.44 cm (8.44 inches)
Weight 2.27 kg (6.0 pounds)

Configuration Information

Form factor Standard 5.25-inch footprint
Power requirements +5 Vde, 1.5 A; +12 Vde, 24 A
Power consumption 36.3W

Related Documentation

EK-LEPOH-OM TKS0 Tepe Drive Subaystem Owner's
Manual

EK-OTK50-UG TK50 Tape Drive Subsystern Users
Guide

2.2.21 TK70 Tape Drive

The TK70 is a streaming-tape drive subsystem that can store up to 296
Mbytes on a tape cartridge for backup data storage. The TK70 can read
data from cartridges recorded on a TK50 drive, but cannot write data to
cartridges recorded on a TK50 drive.

Functional Information

Recording media Magnetic tape

Tape dimensions 1.27 em (0.5 inch) wide, 182.9 m (600 feet) long
Mode of operation Streaming

Recording method Serpentine

Recording density 10,000 bits/inch

Number of tracks 48

Storage capacity 296 Mbytes formatted
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Ordering Information

TK70-AA
TK70E-AF
TQK70-SF
TQK70-5A

Factory-installed 296 Mbyte cartridge tape drive

Same as -AA but is field-instailled
Field-installed controller for TK70E--AF

Same as -SI but is factory-installed

Performance

Tape start time
Tape stop time

Tape speed
Streaming data rate

Access time (from insertion of tape)

325 milliseconds maximum
200 milliseconds maximum
390 cmy/second (100 in/second}
125 Kbytes/second

60 minutes maximum

Physical Specifications

Height
Width
Depth
Weight

8.25 cm (3.25 inches)
14.60 c¢m (5.70 inches)
21.44 cm (8.44 inches)
2.27 kg (5.0 pounds)

Configuration Information

Form factor
Power requirements

Power consumption

Standard 6.25-inch footprint
+5 Vde, 1.35 A; 412 Vde, 24 A
356 W

Related Documentation

EK-OTK70-OM

EK-OTK70-TM

EK-OTK70-8SM

¢."70 Tape Drive Subsystem Owner’s
Manu.al

TK70 1 pe Drive Subsystem Technical
Manual

TK70 Tap - Drive Subsystem Service
Manual
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2.2.22 TLZ04 Tape Drive

The TLZ04 is a 1.2-Gbyte cassette (DAT) SCSI tape drive, either tabletop
or embedded in your system.

Functional Information

Recording media Magnetic tape

Mode of operation Streaming and start/stop
Storage capacity 1.2 Gbytes formatted
Drive interface RDAT compatible

Ordering Information

TLZ04-JA Factory-insta:;d embedded BA400-series
TLZ04JF Field-installed embedded BA400-series
TLZ04-GA Tabletop including BCO6P cable
Performance

Passes per cassette tape 300

Media TLZ04-CA cassette tape

Bit density 114 Mbits/square inch

Transfer rate (sustained) 183 Kbytes/second

Recording format Digital data storage (DDS)

Read/write speed 0.87 c/second

Peak transfer rate, raw 180 Kbytes/second

Peak transfer rate,user data 170 Kbytes/second

Average file access time 20 seconds

Rewinding time 40 seconds

Physical Specifications

Height 10.0 em (3.8 inches), tabletop

8.2 cm (3.35 inches), embedded
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Physical Specifications

Width

Depth

Weight

32.5 cm (12.7 inches), tabletop
14.60 cm (5.70 inches), embedded
28.5 cm (11.2 inches), tabletop
21.44 c¢m (8.44 inches), embedded
7.72 kg (17 pounds), tabletop
2.20 kg (7.72 pounds), embedded

Data Organization

Recording technology
Recording method
Recording density
Record size
Maximum capacity

Recording medium

Helical scan

Digital Data Storage (DDS)
61,000 bits/inch

Variable

1.2 Gbytes, formatted

60 m x4 mm

Maintenance

Recommended cartridge cleaning

Every 25 hours

Configuration Information

Form factor

Power requirements

Power consumption (embedded)

Power consumption (tabletop)

5.25-inch DAT drive

9010 132V, 16 A; 1980t0 264 V, 1.0 A
150 W

50.0 W

Related Documentation

EK-TLZ04-MM TLZ04 Tape Drive Subsystem Service Manual
EK-BA400-IN Tape Drive Subsystem Service Manual
EK-TLZ04-OM T1.204 Tape Drive Owner’s Manual
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2.2.23 TSZ07 Tape Drive

The TSZ07 is a 40-Mbyte, high-capacity, streaming, 9-track, reel-to-, 2el,
half-inch magnetic tape drive with dual recording densities. The TSZ07 is
available in tabletop, cabinet, or rackmount models, and cannot be mounted
inside your system.

Functional Information

Recording densities 1600 bits/inch or 6250 bitg/inch

Mode of operation Streaming and start/stop

Storage capacity 40 Mbytes with 8-Kbyte blocks, formatted
Number of tracks 9 on 0.5-inch magnetic tape

Drive interface RDAT compatible

Ordering Information

TSZ07-AA Rackmount, specify country kit
TSZ07-BA Cabinet, 120V

TSZo7-BB Cabinet, 240 V

TSZ07-CA Tabletop, specify country kit
Performance

Transfer rate 4 Mbytes/second

load/unload time 55 seconds

Recording speed 100 in/second

Rewinding speed 150 seconds (with 2400 reel)

Physical Specifications

Tabletop
Height 26.78 ¢m (10.50 inches)
Width 50.36 ¢cm (19.75 inches)
Depth 68.85 cm (27.00 inches)
Weight 36.8 kg (81 pounds)
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Physical Specifications

Rackmount
Height 22.32 cm (8.75 inches)
Width 43.35 cm (17.0 inches)
Depth 64.03 ¢m (25.5 inches)
Weight 31.8 kg (70 pounds)
Cabinet
Height 101.0 cm (40.0 inches)
Width 56.10 cm (22.0 inches)
Depth 76.50 c¢m (30.0 inches)
Weight 180.1 kg (238 pounds)
Maintenance

Cleaning cartridge interval

Every 25 hours recommended

Configuration Information

Form factor

Power consumption

5.25-inch DAT drive
385 W, cabinet

355 W, tabletop

355 W, rackmount

Related Documentation

EK-TSZ07-IN-002
EK-TSZ07-TM-002

TSZ07 Installation/Owner’s Manual
TSZ07 Technical Manual
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2.2.24 TSVO05 Tape Drive

The TSVO05 is a magnetic streaming-tape drive that provides 40.5 Mbytes
of backup data storage. The TSV05 reads or writes up to 160 Kbytes per
second in standard ANSI format.

Functional Information

Recording media Magnetic tape, 26.7 cm (10.5 inches) reel

Tape dimensiocns 1.27 em (0.5 inch) wide, 731 m (2400 feet) long
Mode of operation Streaming
Recording method Phase encoded (PE)

1600 bits/inch

Recording density
Number of tracks 9

Storage capacity 40 Mbytes formatted

Ordering Information

TSV05-SE TSV05 tape drive subsystemn

Performance

I{andling Bidirectional reel-to-reel with compliance arm
Tape velocity 64 or 254 cm/second (25 or 100 in/second)

Maximum data transfer rate 40 or 160 Kbytes/zecond

Rewind time 2.8 minutes/731 m (2400 feet)

Physical Specifications

Height 23.0 em (8.75 inches)
Width 43 cm «17 inches)
Depth 62 cm (24.5 inches)
Weight 36 kg (80 pounds)

Form factor

10.5-in high, full rack width
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Related Documentation

EK-TSV05-UG TSV05 Tape Transport System User’s Guide
EK-TSV05-T™M TSVO05 Tape Transport Subsys Tech Manual

2.2.25 TSVQ5 Controller

The TSV05 tape drive controller interfaces the TSV05 tape drive to the
Q22-bus.

Functional Information

Controller protocol Controller unique
Supported drive TSVO05

Drives per controller 1

Drive interconnect Direct

Ordering Information

. TSV05-SB TSV05 tape drive subsystem
TSV05-SE TSVO05 tape drive subsystem with cabinet
Performance
Buffer size 3.5 Kbytes

Configuration Information

. Form factor Quad height
Power requirements +5 Vdc, 6.5 A (typical); +12 Vdc, 0.0 A (typical)
Power consumption 325W
Bus loads 2.4 ac; 1.0 dc

Related Documentation

EK-TSV05-UG TSVO05 Tape Transport System User’s Guide
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2.2.26 TU81-Plus Tape Drive

The TUS81-Plus is a reel-to-reel tape drive mounted in a 101.6-cm (40-
inches) cabinet. The drive supports two industry-standard recording
methods: group coded recording (GCR) and phase encoded (PE).

Storage Capacity

PE unformatted
PE formatted
GCR unformatted

GCR formatted

45.3 Mbytes
40.0 Mbytes
177 Mbytes
140 Mbytes

Functional Specifications

Recording media
Tape dimensions
Mode of uperation

Recording methods

Recording density

Number of tracks

Magnetic tape

1.27 ¢m (0.5 inch) wide, 731 m (2400 feet) long
Streaming

Group code recording (GCR)

Phase encoded (PE)

6250 bits/in (GCR)

1600 bits/in (PE)

9

Orderinz Information

TUSIE-DA
TUBIE-DB

TU81-Plus tape drive, KLESI controller for 120 V
TUR1-Plus tape drive, KLESI controller for 240 V

Performance

Handling
Tape velocity
High speed

Low speed

Bidirectional reel-to-reel

190.5 ecmv'second (75 in/second)

63.5 cm/second (25 in/second)
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Performance

Channel data tranafer rate
PE high speed
PE low speed
GCR high speed
GCR low spced

Rewind time (731.5 m (2400 feet) tape
on 26.7 ¢cm (10.5 inches) reel)

120 Kbytes/second
40 Kbytes/second

469 Kbytes/second
156 Kbytes/second

2.75 minutes maximum

Physical Specifications

Height 105.8 ¢cm (41.7 inches)

Width 54.6 cm (21.5 inches)

Depth 76.2 cm (30.0 inches)

Weight 139 kg (295 pounds)

Related Documentation

EK-TUSIE-UG TU81-Plus Tape Subsystem User’s Guide

2.3 Communication Options

Your system supports the following communication options.

* (CXA16 asynchronous multiplexer (16 lines)

e (CXB16 asynchronous multiplexer (16 lines)

e (CXY08 asynchronous multiplexer (8 lines)
e DEQRA Token Ring Q-bus adapter

e DESQA Ethernet controller

e DFAQ1 asynchronous controller with integral modem

e DPV11 synchronous interface

e DSRVB DECserver 200

¢ DSV11 synchronous controller
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Asynchronous Serial Controllers

Asynchronous serial controllers provide low-speed connections between
peripheral devices and the system. Asynchronous communications between
the system and the peripheral depends on recognition of a pattern of start
and stop bits, not ¢n a time interval.

Synchronous Serial Controllers

Synchronous serial controllers provide high-speed connections between
systems. Communication between synchronous devices depends on time
intervals that are synchronized before transmission of data begins.

Ethernet Controllers

Ethernet controllers connect your system to an Ethernet network. With
a network connection and appropriate DECnet software, you can use all
network services.

2.3.1 CXA16 Asynchronous Multiplexer (16 lines)

The CXA16 is an intelligent, preprogrammed serial controller that can
operate in either DHV11 or DHU11 mode. depending on the setting of an
on-board switch. The module contains 16 multiplexed lines.

Functional Information

Supported line interfaces EIA RS—423-A/CCITT V.10
ElA R8-232 - /CCITT V.28

DEC—423
Split-speed operation All lines
Flow control (XON/XOFF) All lines
Supported data formats 16 programmable formats (each with 1 start bit)

° 5,6, 7, or 8 data bnts, 0 or 1 parity bit, and }
stop bit

e  5data bits, Jor 1 parity bit, and 1.5 stop bits

e 6,7, or 8 data bits, 0 or 1 parity bit, and 2
stop bits
Parity. if enabled, can be either odd or even.

Modem control None
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Ordering information

CXAI8-AA

CXA16-AF

CXA16 Factory-installed kit. Includes two 7.6-
m (25-feet) BCi16DD-25 cables, two H3104 cable
concentrators, and other accessories required to
install the option.

Same as —AA but is field-installed.

e  BC16D-25 cable—data only, 36-conductor, terminated with 36-pin Amphenol connectors

s H3104 cable concentrator—concentrates eight BC16E cables into one BC16D cable; eight
modified modular jacks and one 36-pin Amphenol connector

BC16E-seres cable

Office cable—data only, six-conductor, terminated
with modified modular plugs

e BC18E-10: 3 m (10 feet)
° BC16E-25: 7.6 m (25 feet)

«  BCI16E-50: 15.2 m (50 feet)

H8572 Cable extender with modified modular jacks.

H8571-A 25-pin passive adapter!

H85871-B 9-pin passive adapter’

H3105 Active adapter. Converts EIA RS-232-D signals
to DEC—423 signals.

Performance

Transmit data transfers

Receive data transfers

Transmit buffer size

Single-character transfers or up to 16-char block
mode DMA transfers in DHV11 mode.

Single-character or two-character transfers, or up
to 16-character block mode DMA transfers in
DHU11 mode.

Singlecharacter transfers in both DHV11 and
DHU11 modes.

One character for DHV 11 mode transfers
64 -character FIFO for DHU 11 mode transfers

64 character FIFO for DMA transfers in DHU11
and DHV 11 modes

YConverts a D-connector 1o a modified modular jack. Required for connecting terminals and
printers to office cables terminated with modified modular plugs.

Option Specifications 2-37



Performance

Receive buffer size

Supported baud rates

Throughput at maximum baud rate:
5 data bits, O parity, 1 stop bit

7 data bits, 1 parity bit, 1 step bit

256-character FIFO in DHV1?! and DHU11 modes
16 programmable baud rates: 50:; 75; 110; 134.5;

150; 300; 600; 1200; 1800; 2000; 2400; 4800; 7200;
9600; 19,200; 38,4002

140,000 characters/s (all hines:

110,000 characters/s (all lines)

Configuration Information

Form factor

Power requirements
Power consumption
Bus loads

Module connectors

Quad height with integral, recessed cover panel
+5 Vde, 1.6 A (typical); +12 Vde, 0.20 A {typical)
104 W

3.0 ac; 0.5 dc

2 female, 36-pin Amphenol connectors

Related Documentation

EK-CAB16-UG
EK-CAB16-TM

CXA16/CXB16 User’s Guide
CXA16/CXB16 Technical Manual

238,400 baud rate is not supported by Digital operating systems.

2.3.2 CXB16 Asynchronous Muliiplexer {16 lines)

The CXB16 is an intelligent, preprogramme: serial controller that can
operate in either DHV11 or DHU11 mode, depending on the setting of an
on-board switch. The module contains 16 multiplexed lines.

Functional Information

Supported line interfaces
Split-speed operation
Flow control (XON/AOFF)

EIA RS-422-A/CCITT V.11 X.27
All lines

All lines
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. Functional Information

Supported data formats 16 programmable formats (each with 1 start bit)

e 5,6,7 or8 data bits, 0 or 1 parity bit, and 1
stop bit

® 5 data bits, O or 1 parity bit, and 1.5 stop bits

e 6, 7, or 8 data bits, ¢ or 1 parity bit, and 2
stop bits

Parity, if enabled, can be either odd or even.

. Modem control None

Ordering Information

CXBi6-AA Factory-installed module and cable kit. Includes
two 7.6-m (25-feet) BC16D-25 cables, two
H3104 cable concentrators, and other accessories
required to install the option.

CXBl6-AF Same as -AA but is field-installed.
¢ RBCi16D-26 cable—data only, 36-conductor, termipated with 36-pin Amphenol male
. connectors

e  H3104 cable concentrator—concentrates eight BC16E cables into one RC16D cable; eight
modified modular jacks and one 36-pin Amphenol female connector

BC16E-series cable Office cable—data only, six-conductor, terminated
with modified modular plugs

e BCI6E-10: 3 m (10 feet)

e BC16E-2b: 7.6 m (25 feet)

. e BCISE-50: 15.2 m (50 feet)
H8572

Cable extender. Null modem cable terminated
with modified modular jacks.

Performance

Transmit data transfers Single-character programmed transfers or up to
16-character block mode DMA transfers in DHV11
mode.
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Performance

Receive data transfers

Transmit buffer size

Receive buffer size

Supported baud rates

Throughput at maximum baud rate:

5 data bits, O panty bits, 1 stop
bit

7 data bits, 1 parity bit, 1 stop bit

Single-character or two-character programmed
transfers, or up to 16-character block mode DMA
transfers in DHU11 mode.

Single-character programmed transfers in both
DHV 11 and DHU11 modes.

One character for programmed transfers in
DHV 11 mode

64-character FIFO for programmed transfers in
DHU11 mode

64-character FIFO for DMA transfers in DHU11
and DHV 11 modes

256-character FIFO in DHV11 and DHU11 modes
16 programmasble baud rates: 50; 75; 110; 134.5;

150; 300; 600; 1200; 1800; 2000; 2400; 4800; 7200;
9600; 19,200; 38,4001

140,000 characters/second (all lines)

110,000 characters/second (all lines)

Configuration Information

Form factor

Power requirements
Power consumption
Bus loads

Module connectors

Quad height with integral, recessed cover panel
+5 Vde, 2.0 A (Lypical);, +12 Vdc, 0.00 A (typical)
100 W

3.0 ac; 0.5 dc

2 female, 36-pin Amphenol connectors

Related Documentaiion

EK-CAB16--UG
EK-CAB16-TM

CXA16/CXB16 User’s Guide
CXA16/CXB16 Technical Manual

138,400 baud rate is not supported by Digital operating systems.
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2.3.3 CXY08 Asynchronous Multiplexer (8 Lines)

The CXY08 asynchronous multiplexer performs data concentration, real-
time processing, and interactive terminal handling. The CXY08 can operate
in either DHV11 or DHU11 mode, depending on the setting of an on-board
switch. The CXYO08 supports full modem control.

Functional Information

Supported line interfaces

Split-speed operation
Flow control (XON/XOFF)

Supported data formats

Modem control

Supported modems

EIA R8-423-A/CCITT V.10
EiA RS-232-D/CCITT V2s
DEC423

All lines

All lines

16 programmable formats (each with 1 start bit;

* 56,7 or & data bits, 0 or 1 parity bit, and |
stop bit

e 5 data bits, 0 or 1 parity bit, 1.5 stop bits

s 6,17, or 8 data bits, 0 or 1 parity bit, and 2
stop bits

Parity, if enabled, can be either odd or even.
Full
Bell models 103, 113, 212

Ordering Information

CXY08-AA

CXY08-AF

Factory-installed CXYO08 kit. Includes two 3.7
m (12-feet) BC19N-12 cable assemblies and other
accessories required to install the option.

Same as -AA but is field-installed.

o  BC19N-12 cable assembly—concentrates four 11.conductor cables with 25-pin male
D-connectors into one 44-connector cable terminated by a 50-pin male CHAMP connector.)
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Performance

Transmit data transfers

Receive data transfers

Transmit buffer size

Receive buffer size

Supported baud rates

Throughput at maximum baud rate:

5 data bits, 0 parity bits, 1 stop
bit

7 data bits, 1 parity bit, 1 stop bit

Single.character programmed transfers or up to
16-character block mode DMA transfers in DHV11
mode.

Single-character or two-character programmed
transfers, or up to 16-character block mode DMA
transfers in DHU11 mode.

Single-character programmed transfers i both

DHV11 and DHU11 modes.

One character for programmed transfers in
DHV11 mode

64-character FIFO for programmed transfers in
DHUIL1 mode

64-character FIF(Q for DMA transfers in DHU11
and DHV 11 modes

256-character FIFO in DHV11 and DHU11 modes
16 programmable baud rates: 50; 75. 110; 134.5;

150; 300: 600; 1200: 1800; 2000: 2400 4800: 7200:
9600: 19,200: 38,400!

87,771 characters/second (all lines)

61,440 characters/second (all lines)

Configuration Information

Form factor

Power requirements
Power consumption
Bus loads

Module connectors

Quad height with integral, recessed cover panel
+5 Vdc, 1.64 A itypical); +12 Vde, 0.395 A (typical)
1294 W

3.0 ac; 0.5 dc

2 female, 50-pin CHAMP connectors

Related Documentation

EK-CXY08-UG
EK-CXY08-TM

CXY08 User’s Guide
CXY08 Technical Manual

148,400 baud rate is not supported by Digital operating systems.
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2.3.4 DEQRA Token Ring Q-Bus Adapter

The DEQRA Token Ring Q-bus adapter and its seftware, TRDRV/VMS,
enable Q-bus VAX systems to connect to 4- or 16-Mbits/second Token Ring

networks, and act as full function DECnet Phase IV nodes and pathworks
for VMS servers.

Functional Information

Supported protocols

Operating system supported

IBM-compatible Token Ring (IEEE 802.5)
VMS 5.4
DECTRN Driver VMS 1.0

Ordering Information

DEQRA-CA

BC29E-15
01.-GVJAP-AA
BN26¥P Series

DEQRA module, documentation, and licensed

letter
External console ribbon cable, 15-feet
Software license

Adapter cable

Performance

Data transfer rate

4-Mbits and 16-Mbits

Diagnostic Support

Diagnostic support

Power-up self test
MDM
Installation Verification Procedure (1VP)

DEQRA specific from host

Configuration Information

Form factor Quad height
Power requirements +5Vdc, 40A; +12 Vdc, 0.1 A
Power consumption 212W
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Configuration Information

Bus loads 2.2 ac; 0.5 d¢

Related Documentation

EK-DEQRA-IN DEC TRNcontroller 100 Hardware Installation
and Debugging

EK-DEQRA-TM DEC TRNcontroller 100 Hardware Description
and Operation

AA-PHINA-TE DEC Token Ring Network Device Driver for VMS
Installation

AA-PH7PA-TE DEC Token Ring Network Device Driver for VMS

Use and Programming

2.3.5 DESQA Ethernet Controller

The DESQA Ethernet controller provides a high-speed asynchronous
connection between a Q22-bus system and a local area network (LAN)
based on Ethernet or IEEE 802.3. The DESQA supports either standard
or ThinWire Ethernet cabling.

Functional Information

Supported protocols Ethernet, IEEF 802.3

Maintenance Operation Protocol (MOP)

Ordering Information

DESQA-SA Factory-installed option
DESQA-SF Same as —SA but is field-installed
External cable (standard) BNE3B or BNE3D

External cable (ThinWire) BCi6M

Performance

Transmit/Receive data transfers Up to 32-byte block mode DMA
Transmit data transfers 2-Khyte FIFO for DMA transfers
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Performance

Receive data transfers 4-Kbyte FIFO for DMA transfers
Throughput at maximum rate 10 Mbits/second

Configuration Information

Form factor Quad height

Power requirements +5 Vde, 24 A; +12 Vdc, 0.22 A

Power consumption 14.64 W

Bus loads 2.2 ac; 0.5 dc

Module connectors (standard) One 15-pin D-type

Module connectors (Thinwire) T-connector to BNC connector on DESQA

Related Documentation

EK-DESQA-TM DESQA Technical Manual

2.3.6 DFA01 Asynchronous Controller with Integral Modem

The DFAOQ1 is an asynchronous serial controller that emulates the DZQ11.
It has two lines, each with a DF224-compatible integral modem.

Functional Information

Supported modulation protocols Bell 1034
Bell 2124
CCITT v22
CCITT v.22-BIS

Split-speed operation Both lines

Flow control (XON/XOFF) No
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Functional Information

Supported data formats

Modem control

8 programmable formats (each with 1 start bit)

e 5,8,7, or 8 data bits, 0 or 1 parity bit, and 1

stop bit

= 5 8,7, or 8 data bits, 0 or 1 parity bit, and 2
stop bits

Full

Ordering Information

DFAO1-AA
DFAO1-AK

Factory-installed option

Same as -AA but is field-installed

Performance

Transmit data transfers
Receive data transfers
Transmit buffer size
Receive buffer size

Supported baud rates

Throughput at maximum baud rate

Single-character programmed transfers
Single-character programmed transfers
One character for programmed transfers
64-character FIFO

8 programmable baud rates: 50, 75, 110, 134.5,
150, 300, 1200, 2400}

1200 bytes/second

Configuration Information

Form factor

Power requirements
Power consumption
Bus loads

Module connectors

Quad height with integral, flush cover panel
+5 Vde, 1.97 A; +12 Vde, 0.04 A

10.30 W

3.0 ac; 1.0 dc

4 TELCO: 2 modified modular jacks (MMJ) for
data lines; 2 modular jacks (Md) for voice lines

1The serial line is capable of baud rates up to 9600 baud. However, because the modem is
restricted to speeds of 0-300, 1200, and 2400 baud, all other baud rates are considered illegal

and pass meaningless data.
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Related Documentation

EK-DFA01-UG DFAO1 Modem User’s Guide
EK-DFAO01-IN DFA01 Modem Installation Guide

2.3.7 DPV11 Synchronous Controller

The DPV11 is a single-line programmable controller that provides local or
remote interconnections between systems.

Functional Information

Supported line interfaces FIA RS-232-C/CCITT V.28
EIA RS-423-A
EIA RS422-A
Supported protocols DDCMP, BISYNC, and SDLC
Operating mode Full or half-duplex
Character size Program selectable (5-8 bits with character-oriented

protocols and 108 bits with bit-oriented protocols)

. Modem support Limited

Supported modems All Digital modems and the Beli 200 series

Ordering Information

DPV11-SA Factory-installed option
DPV11-SF Field-installed option

. Performance
Transmit/Receive data transfers Single-byte programmed transfer
Transmit buffer size 2 bytes
Receive buffer size 2 bytes
Data rate 56 Kbits/second
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Configuration Information

Form factor Dual height

Power requirements +5 Vdc, 1.2 A (typical); +12 Vde, 0.3 A (typical)
Power consumption 9.6 W

Rus loads 1.0 ac; 1.0 dc

Related Documentation

EK-DPV11-UG DPV11 Synchronous Interface User’s Guide
EK-DPV1I-TM DPV11 Technical Manual

2.3.8 DSRVB DECserver 200

The DSRVB DECserver 200 is an 8-line terminal server connecting
terminals to a host computer on an Ethernet local area network. Software
for the server is downloaded from a host. The server is available in two
models: the modem control (MC) model an RS-232-C line interface; the
data leads (DL) model has no modem control and a DEC—423 (DECconnect)
line interface.

Functional Information

Su: ported line interfaces RS§-232-C (MC Model)/DEC-423 (DI, Model)
Modem control Yes (MC Model)/No (DL Model)

Protocols Asynchronous

Supported terminal devices VT-, LN-, LA-, and L.Q-series devices

Ordering Information, Hardware Only'

DSRVB-AA 8-line DECserver 200/MC, RS--232-C line inter-
face, 120 V. Includes country kit.2

DSRVB-BA 8-line DECserver 200/DL, DEC—423 (DECconnect)
line interface, 120 V. Includes country kit.

DSRVB-AB 8-line DECserver 200/MC, RS-232-C line inter-

face, 240 V. Requires country kit.

1See the Networks and Communications Buyer's Guide for appropriate software.

2Each countrv kit includes a power cord, hardware manual, and rack mounting brackets. See
the Networks and Communications Buyer'’s Guide for available country kits.
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Ordering Information, Hardware Only'

DSRVEB-BB 8-line DECserver 200/DL, DEC-423 (DECconnect)
line interface, 240 V. Requires country kit.

Performance

Meaximum throughput 8 lines at 19.2 Kbytes/second

Physical Specifications

Height 11.75 cm {4 63 inches)
Width 48.90 cm (19.25 inches)
Depth 32.07 cm (12.63 inches)
Weight *.44 kg (12 pounds)

Related Documentation

AA-HL77B-TK DSRVB DECserver 200 User’s Guide

. 1See the Networks and Communications Buyer’s Guide for appropriate software.

2.3.9 DSV11 Synchronous Controller

The DSV1l is a two-channel, high-speed, synchronous controller that
interfaces Q22-bus backplanes.

Functional Information

Supported line interfaces RS-423
RF-422
RS-232/V.24, V.35
Supponed protocols DDCMP
HDILC/SPLC
BISYNC
Uperating mode Full or half-duplex
Modem support Full modem control

Option Specifications 2-49



Ordering Information

D&EV11-SF Factory-installed kit (first DSV11)
DSVi1-SG Field-installed kit (additional DSV11s)

Performance Information

Transmit/Receive data transfers DMA

Data rate, Mbite/second (maximum) RS--232-C/V.24 = up to 20K
RS-423 = 100 Kbite/second
RS-422 = 256 Kbits/second
V.35 = 48 Kbits/second

Configuration Information

Form factor Quad height

Power requirements +5 Vde, 5.43 A itypicaly;, +12 Vdc, 0.65 A (typical)
Power consumption 3543 W

Bus lcards 39 ac; 1.0de

Related Documentation

EK-DSV11-UG DSV i1-S Communications Option User Guide
EK-DSV1I-TD DSV 11 Communications Option Technical
Pescription

2.4 Real-Time Options

Real-time controllers interface devices that monitor processes 1In
cnvironments such as the laboratory or manufacturning. Typically, real-
time controllers are parallel devices that transmit more than one bit of
information simultaneously.

Your system supports the following real-time options.
*  AAVI11-S digital-to-analog converter

o ADQ32 analog-to-digital converter

e ADVI11-S analog-to-digital converter

e  AXVI1I controller
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e DIV32 controller
e DRQ3B parallel interface
e DRVI1W parallel interface
e 1BQO1 controller
e [EQI11 controlier

e KWVI11-S programmable real-time clock

2.4.1 AAV11-S Digital-to-Analog Converter

The AAV11-S is a digital-to-analog converter with DMA capability. The
AAV11-S is functionally equivalent to the AAV11-D.

Functionzl Information

Circuits
D/A input

Data notation

D/A cutput

Voliage

Control signals

Polarity

Two VA corverter circuits
12-bit digital input
Binary input notation for unipolar output; offset

binary or two's complement input notation for
bipolar output.

Output voltage range is juniper selectable: £10V,
25V, or0Vitio +10V

4-bit digital output for contro! signals, such as
CRT intensity, blank, unblank, and erase

Unipolar or bipolar output

Ordering Information

AAV11-SA
AAV11-SF
UDIP-BA!
UDIP-DB
UDIP-TA

Factory-installed option

Same as -SA but is field-installed

Universal data interface panel mounting box
Universal data interface panel (UDIP)

Tabletop enclosure

You must order the UDIP mounting box and the UDIP interface when installing a new option.
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Performance

Analeg output

Voltage

Current

DC impedance
Linearity (0-10 V)
Differential linearity
Offset error
Off 4 drift
(Gain accuracy
Gain drift

Setthng time

+10 V. at 10 mA

=5V, at 10 mA

0Vito 10V, at 10 mA

10 mA, at 10 V minimum
0.0502 typical

£1/2 LSB; +1.2 mV at full-scale range
+1/2 LSB

Adjustable to 0

+15 ppm/at maximum °C
Adjustable to zero

+25 ppmv/at maximum 'C

6 ps to 0.1% for a p—p output change of 20 V

Configuration Information

Form factor
Power requirements
Power consumption

Bus loads

Dual height

+5 Vde, 2.10 A (typical); +12 Vdc, 0.0 A
10.5 W

2.5 ac; 0.5 dc

Related Documentation

EK-AV11D-UG

Q-Bus DMA Analog System User’s Guide

2.4.2 ADQ32 Analog-to-Digital Converter
The ADQ32 is an analog-to-digital converter with DMA capability.
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Functional Information

Input channels

Programmable gain
A/D output
Lesolution

Data notation
A/D conversions
A/D results

Interrupts

Common mode rejection ratio

32 single-ended analog input channels or 16
differential analog input channels; single-ended or
differential is programmable

1, 2, 4, or 8, selectable per channel

12-bit output daia resolution

Straight binary (unipolar), two’s complement
(bipolar)

Can be started by a program, a real-time clock, or
an external trigger

Can be received by a programmed I/O transfer or
by servicing an interrupt request

Can be enabled and automatically set

55 dB at maximum range

Ordering Information

ADQ32-SA ADQA32 factory-installed kit

ADQ32-SF ADQ32 field-installed kit

UDIP-BA! Universal data interface panel (UDIP) mounting
box

UDIP-AA Universal data interface panel (UDIP)

UDIP-TA Tabletop enclosure

Performance

Analog input

No. of analog inputs

Input range

Input impedance

Input bias current

16 channels using differential inputs or 32
channels using single-ended inputs

0V to +10 V (unipolar)
--10 V to +10 V (bipolar}
10 MJ7, minimum

500 nA maximum ON current

'You must order the UDIP mounting box and the UDIP interface when installing a new option.
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Performance

Input protection

Common mode rejection ratio
A/l output
Data buffer register
Resolution
Data notation
Sample and hold amplifier
Aperture uncertainty

Aperture delay

Input noise
A/D converter performance
lLinecarity
Differential
Integral
Scale drift
System throughput

Maximum single channel
sample rate

Maximum multichannel rate
to ensure =1/2 L.SB
accuracy

Inputs are current-limited and protected to an

overvoltage of £35 V without damage.

55 dB

16-bit read-only cutput register
12 bits unipolar; 11 bits bipolar plus sign bit

Straight binary or two's complement

1 nanosecond

50 nanoseconds, maximum with minimum
aperture enabled (clock bypass bit set)

2uVpp

0.2t 2 L.SB
1.6 LSB, maximum

15 ppmy/C typical

250 KHz

200 KHz»

Configuration Information

Form factor

Power requirements

Power consumption

Bus loads

Quad height

+5 Vdc, 4.45 A (typical)
+12Vde, 00 A

22.25 W

2.5 ac

0.5 dc
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Related Documentation

EK-153AA-UG

ADQ32 Analog-io-Digital Converter User’s Guide

2.4.3 ADV11-S Analog-to-Digital Converter

The ADV11-S is an analog-to-digital converter with DMA capability. The
ADV11-S is functionally equivalent to an ADV11-D.

Functional Information

Input channels

Programmable gain
A/D output
Resolution
Data notation

A/D) conversions
A/D results
Interrupts

Common mode rejection ratio (gain=1)

16 single-ended analog input channels or &
differential analog input channels; SE/DI input is
jumper-seiectable.

1,2,4,0r8

12-bit output data resolution
Binary, offset binary. or two’s complement

Can be started by & program, a real-time clock, or
an external trigger

Can be received by a programmed /O transfer or
by servicing an interrupt request

Can be enabled and automatically set by A/D
DONE and/or ERROR bits

80 dB at maximum range

Ordering Information

ADV11-8A
ADVI11-SF
UDIP-BA!
UDIP-AB
UDIP-TA

Factory-installed option

Same as -SA but i3 field-installeu

Universal data interface panel mounting box
Universal data interface panel for ADV11-S

Tabletop enclosure

1You must order the UDIP mounting box and the UDIP interface when installing a new option.
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Performance

Analog input

Number of analog inputs

Input range
Maximum input signal
Input impedance
Off channels
On channels
Power off
Input bias current

Input protection

Common mode rejection
ratio

A/D output
Data buffer register
Resolution
Data notation

Sample and hold amplifier
Aperture uncertainty

Aperture delay
Front end settling

Input noise
A/D converter performance
Linearity
Stability (temperature coefficient)
Stability (long term)

System accuracy (gain=1)

8 channels using differential inputs or 16 channels

using single-ended inputs

0 Vto +10 V (unipolar), -10 V to +10 V (bipelar)

=10.5 V (signal + common mode voltage)

100 M2 minimum, 10 pF maximum
100 M{2 minimum, 100 pF maximum
1 K12 in series with a diode

+20 nA at 25°C (77°F) maximum

Inputs are current-limited and protected to an
overvoltage of £35 V without damage.

80 dB at a range of £10 V at 60 Hz

16-bit read-only output register

12 bits unipolar; 11 bits bipolar plus sign bit

Binary, offset binary, or two’'s complement

Less than 10 nanoseconds

Less than 0.5 ps from start of conversion to signal

disconnect

[ess than 15 us to £0.01% of full-scale value for a

peak-to-peak input of 20V

fess than 0.2 mV rms

Less than =1/2 L.SB
£30 ppm at maximum °C (32°F;

+0.05% change in 6 months

Input voltage to digitized value to within «0.03%
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Performance

System throughput

25K channel samples/second

Configuration Information

Form factor
Power requirements
Power consumption

Bus loads

Dual height

+5 Vdc, 2.0 A (typical); +12 Vdc, 0.0 A
100 W

2.3 ac; 0.5 dc

Related Documentation

EK-AV110-UG

Q-Bus DMA Analog System User’s Guide

2.4.4 AXV1i1 Controller

The AXV11-S is an input/output circuit board for analog devices. The
AXV11-S is functionally equivalent to the AXV11-C.

Functional Information

Input channeis

Programmable gain
A/D output
Data resolution
Data notation

Voltage
A/D conversions
A/D results

Common mode rejection ratio

D/A converters (DACs)

16 single-ended analog input channels or 8
differential analog input channels; SE/DI
jumper is field-selectable.

1,2,4,0r8

12-bit output data resolution
Binary, offset binary, or two's complement

QOutput voltage range selection of £10 V (bipolar)
or 0 Vto 10 V (unipolar)

Can be started by a program, an external trigger,
or a real-time clock

Can be received by a programmed /O transfer or
by servicing an interrupt request

80 dB at maximum range
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Functional Information

Number of DACs
Input (each DAC)
Output (each DAC)

2
12-bit digital input

Unipolar or bipolar output

Ordering Information

AXV1i-8A Factory-installed option

AXVI11-SF Same as —SA but is field-installed

UDIP-BA! Universal data interface panel mounting box

UDIP-AY Universal data interface panel (UDIP) for
AXV1i-8

UDIP-TA Tabletop enclosure

Performance

A/D converter performance
Linearity
Stability (temperature coefficient)
Stability (long term)

Conversion time

System throughput
I)/A converter specifications
Number of IVA converters

Digital input

Analog output
Qutput current
QOutput impedance

Differential linearity

To within =1/2 [SB
+30 ppm at maximum “C (32°F)
+0.05% change in 6 months

25 us from end of front end settling to setting the
A/D DONE bit

25K channel samples/second

2

12 bits (Binary code is used for unipolar output;
offset binary or two's complement code 18 used for
bipolar output.j

210 V (bipolar) or 0 V to +10 V (unipolar)
+5 mA maximum

0101

To within =1/2 LSB

'You must order the UDIP mounting box and the UDIP interface when installing a new option.
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Performance

Nonlinearity 0.02% of full-scale value
Offset error Adjustable to 0
Offset drift +30 ppm at maximum °C (32°F)
Gain accuracy Adjustable to full-scale value
Gain drift +30 ppm at maximum °C (32°F)
Settling time f25(5) 1\1{3 to 0.1% for a peak-to-peak output change of
Nuoise 0.1% full-scale value
. Capacitive load capability 0.5 uF

Configuration Information

Power requirements +5 Vdc, 20 A; +12 Vdc, 00 A
Power consumption 100W
Bus loads 1.2 ac; 0.3 dc
. Related Documentation
EK-AXVAA-UG AXV1VKWV11 Module User's Guide
MP-011291-00 AXV11-C Field Maintenance Print Set

2.4.5 DIV32 Controlier

The DIV32 is a quad-height, integrated services digital network (ISDN)
communication controller with connection to the Q22-bus backplane.

. Functional Information

Supported line interfaces RS 423
RS422
RS8-232/V.24, V.35
Supported pretocols VAX ISDN
Operating mode Full- or half-duplex
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Ordering Information

DIV32-SA Factory-installed option
DIV32-SF Same as —SA but is field-installed
Performance

Transmit/Receive data transfers

Data transfer rate

DMA
64 Kbits/second

Configuration Information

Form facto:
Power requirements
Power consumption

Bus loads

Quad height

+5 Vdc, 5.5 A {typical)
275 W

39ac; 1.0dc

Related Documentation

EK-DIV32-UG
EK-DIV32-IN

Communications Option User Guide

DIV Hardware Installation Guide

2.4.6 DRQ3B Paralie! Interface

The DRQ3B is a high-speed parallel interface that provides
independent 16-bit, unidirectional data channels.

two

Functional Information

Two unidirectional chan:els

Interrupt vectors

Each 512-word FIFO
One for both DMA channels

One for ali other interrupts

Ordering Information

DRQ3B-SA
DRQ3B-SF

Factory-installed option

Same as —SA but is field-installed
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Ordering Information

Cables

Connects the DRQ3B to a user device or to another
DRQ3B. Order iwo cables for each DRQ3B module.
BC19T-25/-50: 7.6 m (25 feet)/15.2 m (50 feet)

Performance

Throughput rates

Burst: 500 kilowords
Block: 1.1 megawords
Extended block mode: 1.1 megawords

Height speed: 1.4 megawords

Configuration Information

Form factor

Power requirements
Power consumption
Bus loads

Module connectors

1/0 port data transceivers

Quad height

+5Vde, 45 A; +12 Vde, 0.0 A

225 W

2.0 ac; 0.5 dc

Two 50-pin female [EEE connectors
Source 16 mA, sink 64 mA

Related Documentation

EK-047AA-UG

DRQ3B Parallel DMA Input/Output Module
User’s Guide

2.4.7 DRV1W Parallel Interface

The DRV1W is a general-purpose, parallel interface with one 16-L.t input
port and one 16-bit output port. The DRV1W supports DMA. The
DRV1W-S is functionally equivalent to the DRV11-WA.

Functional Information

Number of lines

Total: 50

16 data output lines
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Functional Information

16 data input lines

3 user-definable input status lines

3 user-definable output contro!} lines
8 input control lines

4 output control lines

Line characteristics

Input data lines 1 TTL unit load each
Input control lines 1 TTL unit load each
QOutput data lines 10 TTL unit loads each
Qutput control lines 10 TTL unit loads each
Logic levels High = logic 1

Low = logic 0

Ordering Information

DRVIW-SA Factory-installed option
DRVIW-SF Same as -SA but is field-installed
Performance

Transfer mode Up to 2-byte programmed transfers

Up to 8-byte burst mode DMA transfers and
unlimited burst mode DMA transfers (unsupported)

Data transfer rate Up to 250,000 16-bit wordse/second in single-cycle
mode

Up to 500,000 16-bit words/second in burst mode

Configuration Information

Form factor Dual height
Power requirements +5 Vdc, 1.8 A (typical); #12 Vde, 0.0 A
Power consumption QO0W
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Configuration Information

Bus loads

Module connectors

2.0 ac; 1.0 dc

Two 40-pin connectors

Related Documentation

EK-DRVWA-UG

DRV 11-WA General Purpose DMA User's Guide

2.4.8 IBQ0O1 Controlier

The IBQO1 is a DMA controller that interfaces a Q22-bus system to RS—485
industrial control and measurement devices.

Functional Information

Communication protocol

Supported funciions

Modified SDL.C
Single multidrop interconnect

250 BITBUS compatible devices

Ordering Information

IBQO1-SA Factory-installed option

iBQO1-SF Same as -SA but is field-installed
Cables User-supplied RS-485 BITBUS standard
Performance

Transfer mode

Data transfer rate

Programmed /O transfers with interrupt DMA
data transfer

Up to 2.4 Mbits/second at BITBUS length of 30 m
375 Kbits/second at BITBUS length of 300 m
62.5 Kbits/second at BITBUS length of 13,200 m

Configuration Information

Form factor

Quad height
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Configuration Information

Power requirements +5 Vde, 5.0 A; +12 Vde, 0.3 A
Power consumpiion 286 W
Bus loads 4.6 ac; 1.0 dc

Related Documentation

EK-1BQ01-UG DECscan BITBUS Controller User’s Guide

EK-IBQO1-IN DECscan BITBUS Controller Installation
Manual

EK-IBQO1-TM DECscan BITBUS Controller Technical
Manual

EK-JQ52A-TN DECscan BITBUS Controller Software

Installation

2.4.9 {EQ11 Controlier

The IEQ11 option is a DMA controller that interfaces a Q22-bus system to
two independent instrument buses (IEC/IEEE).

Functional Information

Supported inter{aces [EEE-488-1978
IEC 625-1
Supported interface functions Automatic source handshake

Automatic acceptor handshake
Talker and extended talker (includes serial poll)

Listener and extended listener

Service request

Remote local

Parallel poll

Device clear/Device trigger

Controller
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Ordering Information

[EQI1-SA Factory-installed option for IEC connection
IEQ11-SF Same as -SA but is field-installed
Performance

Transfer mode Programmed VO transfers with interrupt DMA

data transfers

Data transfer rate 150 Kbytes/s during a DMA block transfer

Configuration Information

Form factor Quad height

Power requirements +5 Vdc, 3.5 A (typical); +12 Vdc, 0.0 A

Power consumption 176 W

Bus loads 20 ac, 1.0 de

Module connectors Standard 24-pin IEEE 488 connector (IEQAA-AC)

Standard 25-pin IEC 625 connector (IEQ11-AD)

Related Documentation

EK-IEUQ1-UG IEU11-A/IEQ11-A User's Guide

2.4.10 KWV11-S Programmable Real-Time Clock

The KWV11-S is a programmable real-time clock that can be programmed
to count from one to five crystal-controlled frequencies, from an external
frequency or event, or from a 50-Hz or 60-Hz line frequency on the Q22-bus.
The board can generate interrupts or can synchronize the processor. The
KWV11-S8 clock is functionally equivalent to the KWV11-C.

Functional Information

Kesolution 16 bits

Frequencies 5 internal crystal frequencies — 1 MHz, 160 kHz,
10 kHz, 1 kHz, and 100 Hz
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Functional Information

Schmitt Triggers

Input

Modes

2, each with slope and level controls that can
be used to start the clock or generate program
interrupts

Line frequency input from BEVNT bus (50 or 60
Hz)

4 programmable modes

Ordering Information

KWV11-5A Factory-installed option

KWV1ii-SF Same as —SA but is field-installed
UDIP-BA! Universal Adata interface panel mounting box
UDIP-KB Universal data interface panel for KWV11-8S
UDIP-TA Tabletop enclosure

Performance

Clock

Crystal oscillator

Output ranges

Oscillator accuracy

Other sources
Schmitt-Trigger input signals

Number of inputs

Input range

Triggering range

Triggering slope

Source

Response time

Hysteresis

10-MHz base frequency
1 MHz, 100 kHz, 10 kHz, 1 kHz, and 100 Hz
0.01%

Line frequency or input at Schmitt Trigger

2

+30 V (maximum limits)

12V 1o +12 V (adjustable)

Positive or negative, switch-selectable
User device

Depends on input waveform and amplitude; for
TTL logic levels, typically 600 nanoscconds

Approximately 0.5 V, positive and negative

"You must order the UDIP mounting box and the UDIP interface when installing a new option.
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Performance

Characteristics
Clock output

Signal

Qutput pins

Fun tion

Duration

Line driver

Maximum source current

Maximum sink current

Schmitt-Trigger 1 output
Signal
Output pins

Function

Other characteristics
Schmitt-Trigger 2 output

Signal

Output pin

Function

Other characteristics

Single-ended input, 100-K1? impedance to gnd

CLK OV L (clock overilow, asserted low)
J1 pin 5 and CLK OVFL tab

Time base selection from an internal
crystal-controlled frequency, an input at ST1, or a
line frequency at BEVNT bus line

Approximately 500 nanoseconds

TTL-compatible, open collector circuit with a
470-12 pull-up resistor to +5 V

5 mA when output is high (>2.4 V), measuring
from source through load to ground

8 mA when output is low (<0.8 V), measuring from
external source voltage through load to output

ST1 OUT L (asserted low)
J1 pin 2 and ST1 OUT tab

External time base input or counter. Input
frequency is a function of the input signal.

Same as clock output

ST2 OUT L (asserted low)
d1 pin 4

Starts counter, sets ST2 flag, and generates an
interrupt (if enabled); causes buffer preset register
(BPR) to be loaded from counter.

Same as clock output

Configuration Information

Power requirements
Power consumption

Bus loads

+5 Vdc, 2.2 A (typical); +12 Vdc, 0.013 A (Lypical)
11.156 W
1.0 ac; 0.3 de
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Helated Documentation

EK-AXVAA-UG AXV1IVKWV11 Module User's Guide

2.5 Printer Interface

2.5.1 LPV11-SA Printer Interface

The LPV 11 printer interface controls the flow of data between the Q22-bus
and a line printer.

Ordering Information

LPV11-SA LPV11 controller module

Configuration Information

Form factor Quad height

Power requirements +5 Vdc, 2.8 A (typical), +12 Vdc, 0.0 A
Power consumption 140 W

Bus loads 1.8 ac; 0.5 dc

Module connectors 2 female, 37-pin D subminiature connectors

Related Documentation

EK-LPV11-OP I.PV11 Printer User’s Manual

2.6 Graphics Adapter

2.6.1 VS30U Graphics Adapter

The VS30U is a full-page, high-resolution DMA color video subsystem
capable of 8-plane color video memory display. The VS30U alilows field
upgrade of Q-bus VAXservers to Q-bus workstations. The option includes
the 8-plane color graphics module set (VCB02—J) as well as the 19-in color
monitor (VR299) and a keyboard, mouse, and cable.
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Ordering Information

V830U 3 modules: base module and two 4-plane modules
V830U-G3 GPX upgrade for BA213, VR299, 240 V

VS30U -G4 GPX upgrade for BA213, VR299, 240 V SH
VS30U-GA GPX upgrade for BA213, VR299, 120 V

Configuration Information

Form factor Quad height
. Power requirements Base module at +5 Vdc, 5.8 A (typical}

Base module at +12 Vdc. 0.7 A (typical)

4-plene module at +5 Vdc, 3.4 A (typical)
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Chapter 3
System Expansion

This chapter provides guidelines on how to expand your system.

3.1 Planning System Expansion

You must consider the following when you decide to expand your system.

¢ Can your system accommodate additional supported options?

You determine that by filling in a worksheet (Section 3.2) with the
options currently installed in your system and those you wish to add.

e If your existing system cannot accommodate a particular set of
supported options, you might wish to add one of the following
expanders, to enable support for the RA-series or RF-series ISEs.

Expander Additional

Additional
Storage Capacity

Name Q22-Bus Slots
B213F 10

R215F 0

B400X 16

R400X 0

SF100 0

SF200 4]

Up to three RF-series ISEs, and one TK-series tape
drive, or four ISE and no tape.

Up to three RF-series ISEs.

Up to four RF-series ISEs, or three ISEs and one TK-
series, TLZ04, or TF-series tape drive.

Up to seven RF-series ISEs!, or six RF-series 1SEs
with room for one T1L.Z04 or TF85 tape drive.

One TF857 magazine tape subsystem and up to four
RF72 or RF73 ISEs.

Up to two TF857 magazine tape subsystems, and two
to 24 RF72 or RF73 ISEs.

TRF35 may contain two ISEs.

This chapter does not describe how to configure new options or how to install
them in your system. Configuring an option involves assigning a control and
status register (CSR) address and an interrupt vector. This is usually done
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by means of switches or jumpers on the options themselves. Digital service
representatives configure the options when they install them. Your Digital
service representative also determines the proper placement of options
within your system, according to specific guidelines.

3.2 Completing the System Configuration
Worksheet

To determine what options you can add to your system, you must list
the options currently installed and their power requirements on the
configuration worksheet provided on the next page.

The worksheet is for the BA440 enclosure. All backplane slots and mass
storage devices are powered by the H7874 power supply.

Use the worksheets as foliows.

1. In the Module column, list all options and mass storage devices
currently installed in your system, except the controller for the tape
drive. The KA6nn processor module has already been entered

Use the label on the cover panel of each slot to 1dentify the module
installed in that slot.

2. List each embedded storage device.

&2

List the options and mass storage devices you wish to add to vour
system,

4. Ifthe system includes a TK70 tape drive, list the TQK70 controller last.

5. Fill in the power requirements for each module and each mass storage
device. The power requirements for the more common options are listed
in Table 3-1; refer to the option descriptions in Chapter 2 for the power
requirements of additional options.

6. Add each column and make sure the totals do not exceed the specified

limit. As long as the figures are within range, you can probably install
the new option(s).
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Current (Amps) ' Power |Bus Load
Slot Module |.svdc +12Vdc+3.3Vdc-12vde | (Wans) | AC | DC

MEM 1

MEM 2

MEM 3
MEM 4

cpu 2 L4002-nA 3 48 16 32 00 538 40110

Q-bus 1

Q-bus 2

Q-bus 3

G-bus 4

Q-bus 5

Q-bus 6

Q-bus 7

Mass Storage:

Tape

1
2

3

4

Total these columns:

Must not exceed: 600A ¢ 220A | 150A 30A 5840 W 3N 20

1 Total output power from +3.3 Vdc and +5 Vdc must not exceed 330 watts

2 Power requirements in this line include CPU module, H3604 console moduie,
and backplane terminator combined

3. KAB8O(L4002-BA) or KABS0(L4002-AA)
MLO-005361

NOTE: The worksheets are only guides. Confirm your plan with your
Digital sales representative. While certain configurations may be possible,
they may not be recommended due to excessive loads on the system or
difficulties in arranging bus and cable access to all devices.
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Table 3-1: Power Requirements

Current
(‘K;nps) P B Operation
Max mexr :ﬁs Mode

Option Module +5V +12V Watts AC DC

AAV11-SA A1009-PA 210 0.00 10.50 . 25 05
ADQ32-8A  A030 4.45 0.00 22.25 25 05
ADVII-SA A1008-PA 200 0.00 10.00 23 05
AXVI1-SA A0Z6-PA 200 0.00 10.00 12 03
CXAI6-AA M3118-YA 1.60 020 10.40 36 05
CXBI6-AA M3118-YB 200 0.00 10.00 a3 05
CXY0B-AA M3119-YA 1.64 0.395 12.94 30 05
DESQA-SA  M3127-PA 240 0.22 14.64 33 05
DFAOL-AA M3121-PA 1.97 0.04 1030 3.0 10
DIV32-SA M7571-PA 55 0.00 35 4 35 10
DPV11-SA MBO20-PA 120 0.30 460 10 10
DRQIB-SA  M7658-PA 450 0.00 22.50 20 05
DRV1J-SA M8049-PA 1.80 0.00 .00 20 10
DRVIW-SA  M7651-Pa 180 0.00 9.00 20 10
DSV11-8A M3108 543 069 543 19 10
H3604! . 170 0.50 1450 - -
IBQO1-5A M3125-PA 500 0.30 28.60 46 10
[EQ11-SA M8634-PA 350 0.00 1750 20 10
KABB0-AA 1.4002-BA 48 16 538 40 10
KAB90-AA 1.4002-BA 48 16 538 40 10
KDAS0-SE  M7164 693 000 34 65 30 05
— M7165 6.57 0.03 3321 - -
KFQSA-SA/SE  M7769 550 0.00 2750 a4 05
KLESI-SA/SF  M7740-Pa 400 0.00 20.00 05 10

TAlso include -12 Vdc @ 0.25 A, 3 W.

3-4 VAX 4000 Model 400/500/600 Technical Information



Table 3-1 (Cont.): Power Requirements

Cyrrent
(%nps) P B Operation
Max Max  Loads Mode

Option Module +5V +12V Watts AC DC

KRQ50-SA/SF  M7652 2.70 0.00 1350 27 1.0
KwWVii-8a M4002-PA 220 0.013 11.156 10 0.3
KXJ11-SF M7616 6.0 0.4 468 20 10
KZQSA-8A M5976 5.4 0.0 270 4.4 0.8
LPVI1-8A M8086-PA 2.80 0.00 14.00 18 05
M9404-PA M9404 - 0.0¢ 0.0 - -
M9405-PA M5405 - 0.00 0.0 - -
MRV11-D M8578 160° 0.00 8.00 30 05
MS690-BA L4004-BA 503 0.60 265 - -
MS690-CA L4004-CA 42 0.060 210 - -
MS650-DA L4004-DA 6.4 0.00 320 - -
. RF31E-AA/AF ~ 1.20 3.03 424 N/A N/A peak @spin-up
RF35E-AA/AF - 0.71 0.85 13.7 N/A N/A
RF352-AA/AF - 085 2.55 349 N/A N/A peak @spin-up
RFT1E-AA/AF - 1.25 1.64 2593 N/A N/A
RF72E-AA - 1.38 4.68 63.0 N/A IN/A peak @spin-up
RF73E-AA - 1.20 5.00 66.0 N/A N/A peak @spin-up
TFEEE~JALF - 150 240 36.30 N/A N/A
TKEOE-AA - 150 2.40 3630 N/A N/A
TK70E-AA - 150 2.40 36.30 N/A N/A
TLZO4~JAJF - i5 2.4 363 N/A N/A
TQK50-SA/SF  M7546 29 0.00 145 28 05
TQK70-SA/SF  M7559 150 6.00 1750 4.3 0.5
TSVO5-SA M7530 6.50 0.00 3250 15 1.0
VCBi2-a M7615 4.60 0.10 242 35 1.0

2Value is for the unpopulated module only.
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Table 3—-1 (Cont.): Power Requirements

C(mlsl% P B Operation
o
Max %e;r Lo;lSs Mode

Option Module +5V +12V Watts AC DC

VCROZ-B M7168-00 8.85 047 49.89 35 10
M7169

VCBOZ-C {2) M7168-00 129 0.47 65.64 35 1.0
M7169
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Chapter 1
General Requirements

Read this chapter for general requirements. Then refer to Chapter 2 for
the specific requirements of your system. To ensure smooth installation
and operation of the system, your site must meet the requirements in both
chapters before the arrival of your system shipment.

NOTE: Digital recommends that a Digital service representative install vour
system.

Digital provides a site preparation service. If you want Digital to prepare
your site, contact your Digital service or sales representative.

1.1 System and Expander Enclaosure Designations

The following table lists the enclosures in which the systems and expanders
are shipped. For simplicity, enclosure designations are used throughout this
manual rather than the system or expander name.

System or Expander Enclosure
VAX 4000 Model 200 System (3A430) BA430
VAX 4000 Model 200 System (BA215) BA215
VAX 4000 Model 300 System BA440
VAX 4000 Model 400 System BA440
VAX 4000 Model 500 System BA440
VAX 4000 Model 600 System BA440
B400X Expander BA430
R400X Expander R400X
B213F Expander BA213
R215F Expander BA215

The physical requirements for your system are determined by its
dimensions before and after the shipping carton is removed, space for
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doors to swing open, space for peripheral equipment such as printers and
terminals, allowances for adequate airflow around the system, and the noise
emission level of the system.

1.2 Space Requirements

Before unpacking your equipment, make sure you have enough space to
remove the system from its shipping carton. You need 1.5 to 1.8 meters (5
to 6 feet) to the side of the carton to allow room for rolling the system off its
shipping ramp. Also make sure you leave enough space around the system
so it can be serviced. The dimensions of cartons and enclosures are shown
in Chapter 2.

You must leave at least 1 meter (39 inches} of clearance at the front of your
system for opening the doors and to access system controls. You must also
leave at least 5 centimeters (2 inches) of clearance at the sides and rear for
airflow. Since the base of the enclosure 15 5 centimeters (2 inches) wider
than the cabinet in front and rear, you can place the rear of the system

against a wall or table, and the system will have enough room for adequate
airflow.

In addition to the space required for your system, you should ensure that
you have enough space for any expanders, terminals, printers, mass storage
media, printer paper, and other necessary supphes.

If you plan to connect your system to peripheral devices such as printers,
terminals, or modems, you will need additional cabling. Cables that connect
the system to peripheral devices must be ordered separately.

NOTE: Cabling from peripheral devices should be in place and labeled
before your system is installed.

When planning cable routing for multiterminal equipment, you should
consider factors such as safety, convenience, future expansion, and cost.
And there are other factors to consider when cabling a multiterminal system
on more than one floor in the same building or in more than one building.
Digital offers several cable types for such applications, and Digital service
personnel are available to help you plan your installation. Your sales
representative can provide more information.

1.3 Operating Environment

Your system is affected by the discharge of static electricity, temperature
changes, and humidity. Those conditions can affect the operation and
overall dependability of your system.
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1.3.1 Static Electricity

Static electricity is a common problem. It can cause system failure and
loss of data. The most common source of static buildup is contact between

people and carpeting or clothing. Low humidity allows the greatest buildup
of static charges.

To minimize static buildup, follow these guidelines.
e Maintain a relative humidity of at least 40 percent.
* Locate your system away from busy office corridors.

¢ Avoid using carpeting in the computer area. If you must install
carpeting, use antistatic carpeting if possible. If regular carpeting is
already installed, place a grounded antistatic mat under your system.

Maintain the antistatic properties of antistatic floors, carpeting, or mats
by following the manufacturer’s recommendations for cleaning.

1.3.2 Temperature and Humidity Ranges

Your system should be installed in a well-ventilated area where the
temperature and humidity ranges listed in Chapter 2 for your system are
maintained throughout the year.

Rapid temperature changes may affect system performance. Therefore, do
not operate vour system near heating or cooling devices, large windows, or
drors that open to the outside. Air should contain a minimum of dust and
other ubrasive contaminants.

Mass storage media and other computer supplies, including paper, should

be kept at the same temperature and humidity as that of the computer
area.

When calculating the operating temperature in your environment, consider
the heat that the system, peripherals, and other equipment generate. See
Chapter 2 for the amount of heat dissipated by each system and expander.

1.4 Electrical Requirements

In determining the electrical requirements of your system or expander,
consider the following.

e Voltage range
e  Power-source phase

e Nominal frequency
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e [requency range
e Steady-state current
¢ Power consumption

When you are ready to use that information, turn to Chapter 2 and find
the electrical requirements for your system.

1.4.1 Power Source

The power source should handle your system and allow for system
expansion. Digital recommends a dedicated circuit from the power source
for each system and a separate dedicated circuit for each expander. A
dedicated ground circuit provides electrical isolation from power surges
or electrical noise caused by other electrical equipment. You should not
connect any other equipment such as air conditioners, office copiers, or
coffee pots to the same circuit as your system or expander.

If you cannot avoid power disturbances, your system will need additional
power-conditioning equipment. For more information, contact your Digital
sales representative.

Each system shipped within North America includes a 120-Vac power cable.
If your system will be shipped outside North America, or if you require
a 240-Vac cable, you must order the power cable(s) separately. See the
appendix for a list of the countries and their associated power cables.

1.4.2 Grounding

If you will be installing two or more enclosures (system or expander) and
if they will be connected by a common DSSI bus, improper grounding
can result in voltage potentials, called ground offset voltages, between the
enclosures. And if those voltages exceed certain limits, data transmission
across the DSSI bus can be disrupted and your system can experience
performance degradation or data corruption.

To prevent system performance degradation or data corruption caused by
excessive ground offset voltages:

1. Have a qualified electrician check to make sure your site power
distribution system meets all local electrical codes.

2. Also have that electrician inspect your entire site power distribution
system to make sure it does not have any of these faults.

a. Outlets do not have power ground connections.

b. Grounding prong missing from computer equipment power cables.
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c. Power outlet neutral connections are actually ground connections.

d. Grounds for the power outlets are not connected to the same power
distribution panel.

e. Devices that are not UL or IEC approved are connected to the same
circuit breaker as the computer equipment.

If all the requirements in steps 1 and 2 are met, the ground offset voltages
should be within acceptable limits for DSSI operation. If any of those
requirements cannot be met, atter your system 1s installed and turned on
you should check the ground offset voltages as described in the system
Installation manual.

NOTE: To ensure proper grounding, vou should check the ground offset
voltages even if all the requiremenis in steps 1 and 2 are met.

1.5 Acoustics

Computer systems generate noise. Higher than acceptable noise levels can
adversely affect your work environment. Digital recommends placing your
system and B400X, R100X, B213F. and R215F expanders in an open office
environment.

1.6 When Your Shipment Arrives
When your system arrives, you should inspect 1t with a Digital service
representative to ensure that the system and all ordered options arrived

undamaged.

When vou are ready to begin installation, find the Customer Hardware
Information Kit (in the system shipping carton) and begin using the
Installation manual and Installation Checklist to install vour system.
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Chapter 2
Specific Requirements

This chapter lists system dimensions, acceptable temperature and humidity

ranges, electrical requirements, and acoustic levels to consider in preparing
your site.

2.1 Dimensions

Your system ard B400X, R400X, B213F, and R215F expanders are shown

in this section with their shipping carton dimensions and enclosure
dimensions.

WARNING: To prevent injury, at least two people should move system,
expander, or terminal cartons.

Section 2.1.1 shows the dimensions of the carton used to ship BA430
and BA440 systems and R400X and B400X expanders.

Section 2.1.2 shows the dimensions of systems and expanders that use
the BA430 or BA440 enclosure.

Section 2.1.3 shows the dimensions of the carton used to ship the Model
200 (BA215) system and the R215F expander, as well as the dimensions
of the Model 200 (BA215) system and the R215F expander.

Section 2.1.4 shows the dimensions of the B213F expander and shipping
carton.
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2.1.1 BA430/BA440 Enclosure and B400X/R400X Expande
Shipping Carton Dimensions

1159 cm 1117
(456 in}

/ET
606 cm
(23 8 in)

WEIGHT 63 5 kg to 853 kg
(140 Ib to 188 Ib)

MLO-004189
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. 2.1.2 BA430/BA440 Enclosure and B400X/R400X Expander
Dimensions

69 cm
(27 1n)

45 cm
{17 81n)

§ /
T~ 53 cm |

@m—~__ /] Y
WEIGHT 49 9 kg to 68 kg Y

(110 b to 150 Ib)

g

AMLO-004190
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2.1.3 BA215 Enclosure and Shipping Carton Dimensions

—y " .--m-«_-_“:-:jia

1159 cm 111?
(45 6 1n)

‘ -
/T
606 cm
(23 8.1n)

' 77 5cm

/(30.5111)

WZIGHT 45 kg to 59 k¢
(100 Ib to 120 o)

'V/(xsem)

WEIGHT 318 kg to 36.3 kg
(70 Ib 10 80 Ib) MLO-001351
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. 2.1.4 B213F Expunder and Shipping Carton Dimansions

WEIGHT 635 kg to 85 3 kg
(140 b 10 188 th)

45¢em
(17 81n)

WE!GHT 43 9 kg to €8 kg
(110 ib to 150 Ib)

AL 101350
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2.2 Heat, Humidity, Electrical Requirements, and .
Acoustics

Systems and expanders operate within or at the values for temperature
and humidity, power requirements, and noise levels listed in the following
sections.

¢ Section 2.2.1, BA430/BA440 enclosure and R400X expander specifica-
tions

s Section 2.2.2, BA215 enclosure specifications

e Section 2.2.3, BA213 enclosure specifications

2.2.1 BA430/BA440 Enclosure and R400X Expander

Specifications

Heat Dissipation, Temperature, and Humidity Ranges

Condition Measure

Heat dissipation 2980 BTU/h

Temperature Operating: 10°C to 40°C (50°F to 104°F)
Nonoperating: -40°C to 66°C (40°F to 151°F)

‘emperature rate of change Operating: 11°C (20°F) per hour maximum

Relative humidity Operating: 20% to 80% noncondensing
Nonop=rating: 10% to 90% noncrndensing

Maximum altitude Operating: 2438 meters (8000 feet)
Nonoperating: 4877 meters (16,000 ieet)

NOTE: For operation above sea level, decrease the operating temperature range values by
1.8°C per 1000 meters (1°F per 1000 feet).
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Operating Accustic Emission Levels

LNPE (B)

LPA (dB)

6.6
Recommended placement:

NOTES:

61

Office environment

LNPE = Noise power emission level (A-weighted sound power level) measured in bels reference

1 pico-watt

LPA = Sound pressure measured in decibels at 1.0 meter from the {ront edge of the unit and

1.5 meters above the floor.

Levels may be lower than those shown, depending on the kind and number of mass storage

devices in the system.

All data measured in accordance with ANSI S12.10-1985 (American Naticnal Standards
Institute) and ISO/DIS 7779 (Internationa! Standards Qrganization).

Electrical Requirements

Nominal AC Voltage —

100 to 120 Vac

2920 to 240 Vac

Voltage range

Power-source phase

Nominal frequency

Frequency range

Maximum steady-state c..vrent at nominal voltage

Maximum steady-state current at minimum
voltage

Maximum inrush current

Maximum power consumptior

90 to 128 Vac
Single

50 to 60 Hz
47 to 63 Hz
119 A

11.9A

100 A
850 W

176 to 264 Vac
Single

50 1o 60 Hz
47 w 63 Hy
58 A

58 A

83 A
850 W
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2.2.2 BA215 Enclosure Specifications

Heat Dissipation, Temperature, and Humidity Ranges

Condition Measure

Heat dissipation — 1178 BTU/h

Temperature Operating: 10°C 1o 40°C i50°F to 104 )
Nonoperating: —40°C to 66 C (40 F 1o 151 ¥

Temperature rate of change Operating: i1°C (19.8°F) per hour maximum

Relative humadity Operating: 20% to 80% noncondensing
Nonoperating: 104 to 90% noncondensing

Maximurn altitude Operating: 2438 meters (8000 fect)
Nonoperating: 4877 meters (16,000 feet)

NOTE. For operation above sea level, decrease the operating temperature range values by
1.8°C per 1000 meters (1°F per 1060 feet)

Operating Acoustic Emission Levels

LNPE (B) LPA (dB)

6.1 48

Recommended placement: Office environment
NOTES:

LLNPE = Noise power emission level (A-weighted sound power levely measured in bels reference
1 pico-watt

LPA = Sound pressure measured in decibels at 1.0 meter from the front edge of the unit ard
1.5 meters above the floor.

fevels may be lower than these shown, depending on the kind and number of mass storage
devices in the system.

All daia measured 1n accordance with ANSI §12.10-1985 {American National Standards
Institute) and 1SO/DIS 7779 (International Standards OUrganization).

Electrical Requirements

Nominal AC Voltage — 101 Vac 120 Vac 220-240 Vac
Voltage range 88 to 116 Vac 93 to 132 Vac 176 to 264 Vac
Power-source phase Single Single Single
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Nominal AC Voltage — 101 Vac 120 Vac 220-240 Vac
Nominal frequency 50 to 60 Hz 50 to 60 Hz 50 to 60 Hz
Frequency range 47 10 63 Hz 47 to 63 Hz 47 to 63 Hz
Maximum steady-state 52 A 4.4 A 24 A
current at nominal voltage

Maximum steady-state 8.3A T2A 39A
current at minimum voltage

Maximum inrush current 50 A 50 A 50 A
Startup current (30 seconds) 7.1 A . 59A 3.1A

at nominal voltage

Maximum power consumption 340 W 340 W 340 W
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2.2.3 BA213 Enclosure Specifications

Heat Dissipation, Temperature, and Humidity Ranges

Condition Measure

Heat dissipation 2304 BTU/h

Temperature Operating: 10°C to 40°C {50°F to 104°F)
Nonoperating: —40°C to 66°C (40°F to 151'F)

Temperature rate of change Operating: 11°C (20°F) per hour maximum

Relative humidity Operating: 20% to 80% noncondensing
MNonoperating: 10% to 90% nancondensing

Maximum altitude Operating: 2438 meters (8000 feet)
Nonoperating: 4877 meters (16,000 feet)

NOTE: For operation above sea level, decrease the operating temperature range values by
1.8°C per 1000 meters (1°F per 1000 feet).

Operating Acoustic Emission Levels

LNPE (B) LPA (dB)

57 42

Recommended placement: Office environment
NOTES:

LNPE = Noise power emission level (A-weighted sound power level) measured in bels reference
1 pico-watt

IPA - Sound pressure measured in decibels at 1.0 meter from .he front edge of the unit and
1.5 meters above the floor.

Levels may be iower than those shown, depending on the kind and number of mass storage
devices in the system.

All data measured in accordance with ANSI S12.10-1985 (American National Standards
Institute) and ISO/DIS 7779 .international Standards Organization).

Electrical Requirements

Nominal AC Voltage — 101 Vae 120 Vac 220-240 Vac
Voltage range 88 to 110 Vac 93 to 132 Vac 176 to 264 Vac
Power-source phase Single Single Single
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Nominal AC Voltage — 101 Vac 120 Vac 220-240 Vac
Nominal frequency 50 to 60 Hz 50 to 60 Hz 50 to 60 Hz
Frequency range 47 to 63 Hz 47 to 63 Hz 47 to 63 Hz
Maximum steady-state 10,2 A 86 A 4.7 A
current at nominal voltage
Maximum steady-state 114 A 99 A 54 A
current at minimum voltage
Maximum inrush current 100 A 100 A 100 A

. Maximum power consumption 670 W 670 W 670 W

2.3 Additional Expander Requirements
An expander i1n your system has the following additional requirements.

e B400X, R400X, B213F, and R215F expcnders require dedicated wall
outlets.

* B400X, R400X, B213F, and R215F expanders must be installed by a

Digital service representative when the system or expander is not part
of a factory-configured system.

*  When installing a B213F or an R215F expander on a system, an H4010-
AA expander cable kit is required.

See the appendix for the required power cables.
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Appendix A
Power and Ground Cable Part Numbers

Refer to the sections in this appendix and locate your system. Then order
the power cable listed for your country.

Ground cables are listed in Section A 4.

For more information on 240-Vac operation, check with your Digital sales
representative.

A.1 Power Cables for BA430/BA440 Enclosure
Systems and B400X/R400X Expanders

Part Number Country

BN20A-2E United States, Japan, Canada (120 Vac)
BN20B-2E United States, Japan, Canada (240 Vac)
BN22C-2E Australia, New Zealand (240 Vac)
BN22D-2E Central Europe (240 Vac)

BN22E-2E United Kingdom, Ireland (240 Vac)
BN22F-2E Switzerland (220 Vac)

BN22H-2E Denmark (220 Vac)

BN22J-2E Italy (240 Vac)

BN22K-2E India (240 Vac)

BN221-2E Israel (240 Vac)

NOTE: A 120-Vac power cable, BN20A-2E, is shipped with each 120-Vac
system.

Power and Ground Cable Part Numbers A-1



A.2 Power Cables for BA215 Enclosure Systems
and R215F Expanders

Part Number Country

BN20M-2E United States (120 Vac)

BN20N--2E United States, Japan, (Canada (240 Vac)
BN19J-2E Australia, New Zealand (230/240 Vac)
BN03B-2E Central Europe (240 Vac)

BN19B-2E United Kingdom, Ireland (240 Vac)
BN19F-2E Switzerland (220 Vac)

BN19L-2E Denmark (220 Vac)

BN19T-2E India (240 Vac)

BN19Y--2E [srael (240 Vac)

BN19N--2E ftaly (240 Vao)

NOTE: A 120-Vac power cable, BN20M-2E, is shipped with each 120-Vac
system.

A.3 Power Cables for B213F Expanders

Part Number Couniry

BN20A-2ZE United States (included with each 120-Vac system}
BN20B-2E United States, Japan, Canada (240 Vac)
BN20C-2F Australia, New Zealand (240 Vac)

BN20D-2E Central Europe (240 Vac)

BN20E-2E United Kingdcm, Ireland (240 Vac)

BN20F-2E Switzerland (240 Vac)

BN20H-2E Denmark (240 Vac)

BN20J-2E Italy (240 Vac)

BN20K-2E India (246 Vac)

BN20L-2E Israel (240 Vac)

NOTE: A 120-Vac power cable, BN20A-2E, is shipped with each 120-Vac
system.
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A.4 Ground Cables

Part Number Description
BC21G-50 15.24 meter (50 foot) #6 grounding strap
BC21G-25 7.62 meter (25 foot) #6 grounding strap

Power and Ground Cable Part Numbers A-3
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