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PREFACE

This manual provides complete instructions for installing ZETACO's
model BMX=-1 disk controller with cabling and talloring the controller
To meet your specific requirements. Instructions are also provided
for using the programs and utilities contained on the software

Support tape. Detailed programming information and command

descriptions have been included to aid In program development and

fault analysis. The installation section steps through all phases
from controller and cable Installation to controller preparation
using the Configurator Program to do testing and disk Initialization.
The information In this manual is divided into the following
sections;

SECTION 1 PRODUCT DESCRIPTION = Briefly describes the

: Controller and its features.

SECTION 2 SPECIFICATIONS - Lists functional and physical
Oo characteristics of the Controller.

SECTION 3 INSTALLATION - Contains procedures for unpacking

| : and installing the Controller, tailoring It per

system requirements, testing disk and tape

subsystems and initializing disk media.

SECTION 4 BMX-1 SOFTWARE SUPPORT PACKAGE - Describes the

: contents and use of the 1/2" tape included with

the Controller.

SECTION 5 TROUBLESHOOTING, CUSTOMER SUPPORT - Contains
: information to be used in analyzing subsystem

faults and instructions on returning suspect
equipment for repair.

SECTION 6 PROGRAM CONTROL - Describes controller programming

and operation.





PRODUCT DESCRIPTION

The ZETACO BMX=-1 storage module disk (SMD) controller

provides a full emulation [Integration of Data General (DG)

Nova/Eclipse/MV minicomputers, SMD interface disk drives

and RDOS,AOS,MP/AOS,A0OS/VS operating systems. (RDOS 7.0 and

above is required for operation greater than 32 sectors).

It is fully compatible with DG and DG emulating

minicomputers.,

It supports both Burst Multiplexer Channel (BMC) and Data

Channel (DCH) transfer methods.

Advantages:

~EEPROM allows controller to be software configured

~Meets FCC requirements

Faster systems throughput

~ increased Reliability

.- Increased capacity without patching AOS

~Hardware or software correctable ECC

~Full two year warranty
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FEATURES

~Emulation of DG 6060,6061,6067,6160,6161,6122 and 6214

disk subsystems

~Single controller is compatible with DG's full range of BMC

equipped computers

~supports two logical disks with one physical disk drive

-Simultaneous control of up to (4) SMD interfaced disk drives

»~!ncorporates an eleven bit SMD tag bus to accommodate

full capacity of the larger drives

~Mix drives of different capacities, transfer rates, and

media formats

~On-board 32 bit error checking and correcting of burst

errors up to 11 bits in length

»~High speed microprocessor design supports maximum

Transfer rates

~On-board Self-test with error reporting and LED display

-Two sector buffer

~User-definable sector interleaving

Adjustable DCH/BMC throttle control

Supports overlap seeks

-Offset positioning for data error recovery

»~Automatic data strobe early/late for data error recovery

~Two methods of power fail detection control open cable detect

~Logging of the number of data corrections that

have occurred on a per unit basis

~One second pick delay on power up controls disk drive

power sequencing

»~Header CRC error auto re-try

}-2



»-Adjustable BMC bus break time

~SMD cable test LED

~Controller busy LED

~Dual volume drives supported (two physical volumes)

~-Supports dual ported drives

~Disk drive sector setting verification

~-BMC or DCH data transfer methods

~User-definable header sync byte

~Program load (BOOT) waits for drive ready

~Meets FCC requirements (4 SMD ports off backplane)

»~EEPROM eliminates switches and provides total software

configurability

~EEPROM Configurator Program provides total flexibility

with a "user friendly" format

~-Fairchild "FAST" logic used to increase performance

and reduce power consumption

1-3





2.0 SPECIFICATIONS

2.1 INTERFACE

2.1.1 DRIVE

Electrical:

Driver/Receiver:

Cabling:

External:

Internal:

Multiple Drives:

Performance:

Standard SMD interface

MC3450/3453 differentials

One 60 pin shielded round cable ("A" cable)

for the first disk drive (daisy chained).

One 26 pin shielded round cable ("B" cable)
for the first disk drive (radial).

One 60 pin ribbon cable with D connector on

one end that mounts in backpanel. The other

end plugs into a paddlileboard. See

Figure 3.1.1.

One to four 26 pin ribbon cables with D

connector on one end that mounts in the

backpanel. The other end plugs into a

paddleboard. See Figure 3.1.1.

Up to four drives (dual volume counts as

two) per controller. The 60 pin "A" cable,

daisy chains from drive to drive, with

the last drive in the chain receiving

an "A" cable terminator. The 26 pin

"B" cable connects radially to each

drive. (No terminators required).

Reference Figure 3.8.

The BMX-1 will function with disk drives

that have data rates as high as 16 MHZ bit

rate or 2.0 MByte transfer rate.

2-]



COMPUTER

The BMX-1 can be configured for either BMC transfer or
DCH Transfer.

The BMX-1 controller is compatible with the $/140, S/280,
$250*, C350*, M600*, MV/4000, MV/6000, MV/8000, MV/8000I1,
MV8000C and the MV/10000 for BMC applications. NOTE: Do not
use Slot 25 in the MV10000. For DCH applications, the BMX-1

will function in any DG minicomputer except for the
Nova 3, C150 and any other side mounted backplane
models which presents paddleboard space |imitations. The

Nova 4, $120, $140 and $280 will accommodate the DCH

applications. In addition, this controller must be plugged

into an 1/0 only slot which some computers may not have.

CAUTION: THE BMX=-1 MUST BE PLUGGED INTO AN I/O ONLY SLOT.

MODEL |/O ONLY SLOTS

$140 12-16

$280 11-20
MV 4000 12-20

MV8000-11 9-21

MV10000 13-24, 26-36
Nova 4C(5 Slot) 3-5 (DCH Only (BMC not supported) )

Nova 4S/x 12-16 (DCH Only (BMC not supported))
$120 12-16 (DCH Only (BMC not supported) )
MV6000 13-16 (Main Chassis)

MV8000 29-42, 48-56

MV8000C 14-20

*M600 30-37

*$250 [/O Only Backplane Option

*C350 |/0 Only Backplane Option

*¥NOTE: BMX-1 REQUIRES MODE 3 MODIFICATION.
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2.4

2.2

2.5

POWER

+5 VDC @ 8.0 Amps typical

-5 VDC @ 0.45 Amps typical

PHYS ICAL

Dimensions:

Shipping Weight:

Cables: 60 pin

26 pin

60 pin

26 pin

Paddleboards:

ENVIRONMENTAL

15" x 15" x 1/2"

15 pounds - includes cables,

diagnostics and documentation,

round "A" cable (external) - 15 feet

round "B" cable (external) - 15 feet

ribbon (internal) - 1.5 feet

ribbon (internal) - 1.5 feet

Passive backplane paddlileboard with 4 = 26

pin cable connectors. ( A backplane )

Passive backplane paddleboard with 1 = 60

pin cable connector. ( B backplane )

Operating Temperature: 0 to 55 degrees C

Relative Humidity: 10% to 90% (non-condensing)

Exceeds all Nova/Eclipse/MV minicomputers temperature

and humidity specifications.
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53.0 INSTALLATION

Please read the following BMX-1 Installation section

carefully.

UNPACKING AND INSPECTION

All parts comprising of the Model BMX-1 are shipped in

one container consisting of:

a) Controller (500400-000)

b) Backplane Paddleboards

A - 300024-000

B - 300025-000

c) Internal FCC Cables (Optional)

A - 300000-000

B - 300014-000

d) External FCC Cables (Optional)

A - 300013-002 (16 feet)

B - 300011-002 (16 feet)

e) BMC Bus Cables

(100910-000)

f) Diagnostic Software Including Configurator

(M276)

g) Technical Manual (600400-000)

On receipt of the Model BMX-1 from the carrier, inspect

the shipping carton immediately for any evidence of

damage or mishandling in transit.

lf the shipping carton is water stained or damaged,

contact the carrier and shipper immediately, specify

the nature and extent of the damage and request that

the carrier's agent be present when the carton is opened.

ZETACO'S warranty does not cover shipping damage.

For repair or replacement of any ZETACO product

damaged in shipment, call ZETACO to obtain

return authorization instructions.
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MODE AND FEATURE SELECTION

The BMX=-1 has been set to Mode 1 at the factory unless

specified otherwise. The BMX-1 must be configured in

Two ways: 1) configure to the correct CPU via 24 pin

mode plug on the circuit board and the B paddieboard

2) choosing a feature select with a jumper plug on the

circuit board and the B paddleboard.

First configure the mode plug to your CPU Type. Three

modes are possible. Modes 1 and 2 can be set or changed

by the end user, while Mode 3 is configurable only at the

factory. Table 3.2 clearly Indicates the CPU mode selections.

MODE 1 - This is the standard configuration and provides

all features to include: dual port, extended 11

bit tag bus (for use with disk drives In excess

of 1024 cylinders) and remote pick hold spin up

sequencing.

MODE 2 = Required on certain CPU types but sacrifices two

of the 3 available features. You would choose

one of the three following features: dual port,

extended 11 bit tag bus (for use with disk drives

in excess of 1024 cylinders) and remote pick hold

spin up sequencing.

MODE 3 - Factory configurable only. Provides for all 3

features mentioned above.

When changing from Mode 1 to Mode 2 simply remove the 24

pin mode plug (on the BMX-1 and B paddleboard) turn it 180
degrees and re-insert. Second, choose the feature plug

(on the BMX-1 board and paddleboard) for the desired feature.
To determine which CPU mode to choose reference Table 3.2.

NOTE: For some CPU's the BMX-1 can be configured in either

Mode 1 or Mode 2. Mode 1 is preferred since it

retains all 3 features.

The feature selections are referenced in Figures 3.1 and
53.2. The 3 features are dual port, extended 11 bit tag
bus (for use with disk drives in excess of 1024 cylinders)
and remote pick hold spin up sequence. When you have

chosen CPU Mode 1 you must have the feature select plug

installed In the "Mode 1 Default/Dual Port" position.
Without this feature select plug inserted properly, the

Controller will not function properly.
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NOTE: When you have chosen Mode 2 you have a choice of

1 of the 3 features. You cannot choose more than

one. Example: for dual port-insert the feature

plug marked "Mode 1 Default/Dual Port" on the

ciIrcult board and the B paddieboard.
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MODEL MODE 1 MODE 2 MODE 3

Bs

$1404 X
S250 X

$280 X ALT.
C350 : X

M600 X

MV4000 X ALT.
MV6000 A X-
MV 8000 X
MV8000-11 X
MV8000C x

MV10000 A x ALT.

NOTES:

L\ Require optional 1/0 only backplane.

Ay Do not use 1/0 expansion chassis slots.

B\ Mode 3 is factory configurable only.

A, MV10000 REV 02 backplane and less requires Mode 2
Operation,

A Nova 4C, Nova 4S, Nova 4X and Eclipse $120 also
require Mode 1 for DCH.

NOTE: Mode 3 is factory set with hardware changes.
Mode 3 will display the Mode 1 selection plug but

in reality will be configured to Mode 3. BMX-1's

factory set for Mode 3 will be identified with a

paste on sticker.

CPU MODE SELECTION

TABLE 3.2
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BMC BUS TERMINATION

lf there is more than one BMC device daisy chained on the

BMC bus, then the BMC controller at the end of the bus must

have the bus terminators installed. If the BMX-1 is to be

installed as the last or only BMC controller, then make sure

the 3 terminator DIP's are installed at locations A12,B12,

and C12 on the controller board. Reference Figure 3.1.

NOTE: The BMX-1 is shipped from the factory with these
terminators installed unless otherwise specified.

POWER FAIL PROTECTION

The BMX-1 disk controller contains a double protection

power fail scheme. The DG CPU outputs a signal on

pin B21 called "Power Fail" which gives an early

warning of power loss. This is used on the BMX-1 to disable

the drives write circuitry through the open cable detect line.

Slots 12-15 in the $140 do not have power fail, therefore,

a jumper wire should be installed to enable this feature.

Slot 16 has it available on B21. Refer to your CPU

manufacturer's manual if additional information is needed.

In addition, the BMX-1 contains its own power fail circuitry

to further protect drive data integrity in the event the

Slot where the board is installed loses power.

BOARD INSERTION

Carefully select an 1/0 only slot and guide the

controller board into the desired slot by allowing

the edges of the board to follow the guides evenly.

Use the lock tabs on the two outside corners to provide

leverage when the board meets the connector. Use equal

pressure on both lock tabs until the board seats firmly

into the backplane connectors.

CAUTION: AN 1/0 ONLY SLOT MUST BE USED. COMPONENT DAMAGE

: WILL OCCUR IF A SLOT OTHER THAN AN 1/0 ONLY SLOT

IS USED. REFER TO SECTION 2.1.2. ZETACO'S WARRANT

IS VOID IF A NON=#1/0 ONLY SLOT IS USED. |
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ol PADDLEBOARD INSTALLATION

Two paddleboards connect onto the minicomputer backplane

pins (observe which slot the BMX-1 occupies in order to

determine which set of backplane pins to use for connection),

one paddleboard connects to the "A" backplane and one

on the "B" backplane. Make sure the CPU backplane pins

are straight first, then reference Figure 3.3 for

proper installation. The paddleboard (labeled "B")

with the 60 pin header goes on the "B" backplane. The

paddleboard (labeled "A") with the 4-26 pin headers:

goes to the "A" backplane.

The controller must receive two priority signals from

the DG minicomputer backplane, DCH priority in (Pin A94)

and interrupt priority In (Pin A96).

lf there are vacant slots between the controller and the

processor, priority jumper wires must be installed to

obtain priority continuity between controllers. To jumper

across unused slots, connect DCH priority out (Pin A93)

to DCH priority in (Pin A94) and Interrupt priority out

(Pin A95) to interrupt priority in (Pin A96).

lf the BMX-i is to be configured at or near highest

priority in an $140 computer, (Slots 12-16 1/0 Only)

Jumper the priority first up to the BMX=-1, then back

down To the additional controller boards In Slots 4

5.6 PRIORITY SELECTION

and up.

3.4/7 CABLING

3.7.1 INTERNAL DISK CABLING

As shown in Figure 3.3, the 60 pin (female end)

conductor cable (referred to as internal SMD "A" cable)

plugs into the "B" paddileboard. The other end of this

cable (D connector) mounts into the backpanel.

The 26 pin (female end) conductor cable (referred to as

internal SMD "B" cable) plugs into the "A" paddleboard.

The other end of this cable (D connector) mounts Into

The backpanel. (Observe the port assignments on the

paddleboard in order to keep track on the backpanel

which port is 0-3.) If more than one drive is to be

connected we recommend labeling the associated port/s

on the CPU connector panel.
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As shown in Figure 3.4, the 60 pin "A" cable connects

between the appropriate backpanel D connector and

the first drive then continues from drive to drive in a

daisy chain fashion. The ltast drive in the chain must

have a terminator installed In place of the daisy chain

cable. This terminator is located within the disk drive.

Each drive must have a 26 pin "B" cable connected between

the drive and the backpanel D connector in a radial fashion.

Insure that the port is configured (by use of Configurator

Program) to match the corresponding drive type plugged into

Refer to the drive manufacturer's manual for proper

The BMC bus cables (2) provided have a single 40

conductor plug on one end and a group of 4,6, or 8

plugs on the other end. Install the BMC bus cables

as shown in Figure 3.3, observing proper connector

orientation, by plugging the single plug end of the cables

into the DG BMC I/F and the multiple plug end of the cables

into the BMX=-1 and other BMC controllers.

Reference Section 3.3 for BMC termination installation.

3.7.2 EXTERNAL DISK CABLING

that port.

subsystem grounding if required.

3.7.3 BMC BUS CABLING

3.7.4 SYSTEM GROUNDING

Because the power system safety ground does not

necessarily satisfy all system grounding requirements,

additional connections are required to earth ground,

referred to as system ground. The controller and its

attached drive/s must be connected to a single-

point ground system. Ground connections are made via

ground braids that pass from drive to drive, drive

To computer chassis and computer chassis to earth ground.

WARNING = To ensure proper ground return to earth,

each component in the system must be connected using

a daisy chain ground system. The AC and DC grounds

within each drive may need to be joined (consult your drive

manual). The drives must then be joined by a daisy chain

grounding braid and connected to the grounding post at The

rear of the computer cabinet.
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DISK DRIVE CONFIGURATION

Insure the disk drive you are installing has the index and

sector signals on the A cable. If these signals are on the

B cable only, the controller will not function correctly.

To set up the BMX=-1 you must know the disk drive manufacturer
and model number, the operating system revision level (RDOS

Only), the DG CPU Model and the type of Format (ZETACO,

ZETACO High Speed or ALT). If you are unsure of the

correct sector count to use for set up of the disk drive,

you may refer to the BMX-1 Configurator Program which

reflects the sector count to be used for the various disk

emulations. The BMX-1 Configurator Program can be run

only after the BMX-1 is installed. To find your disk

drive (listed alphabetically by manufacturer) within the

Configurator Program, refer to the main menu and choose D

(Disk Type/s) then answer the number of disks on the

controller. Press H (Help) to review the disk drive

characteristics. Listed with the drive manufacturer and

model number are the characteristics for that drive to

include heads, cylinders, sectors and unformatted capacity.

NOTE: The Configurator Program is a stand-alone utility.

: see Sections 3.10 and 4.2 for additional Information.

SPECIAL CONSIDERATIONS

SPECIAL CONDISERATIONS FOR THE FUJITSU 2351 SECTOR SELECTION

The FUJITSU 2351 should be set to 48 sectors per track by

setting the number of bytes per sector to 586 and not 587

as in the Fujitsu 2351 manual. The following jumpers

should be set for 586 bytes per sector:

BC7 2-5 6-7 10-11 12-13

BD7 5-4 6-7 9-10 13-14

BE? 3-4 3-6 10-11 13-14

BF7 3-4 6-7 10-11 13-14

SPECIAL CONSIDERATIONS FOR THE CDC 9457 (LARK I1) AND

CDC 9455 (LARK)

Insure options W-4 and W-8 are installed within the

disk drive. W-4 identifies Auto Seek on head change.

W-8 identifies two volumes (CDC terms it CMD). The

CDC Lark is 32 sectors. |



DRIVE PICK-HOLD

On Initial power up, the Controller will delay activating

pick-hold (spins up drive) for one second. This feature

eases the initial current demand on the AC power source.

This feature requires that the disk drive be selected for

remote operation. If the remote spin up feature has not

been selected in Mode 2, then pick-hold [Is grounded which

will issue a continuous pick-hold.

The configuration of the BMX-1 is eased by making most of

the features software configurable through a program

called Configurator. Section 3.2 describes the jumper

selectable features. The jumpers are configured from the

The BMX-1 provides the means to hardware disable any

further alterations to the configuration EEPROM. To

write disable the EEPROM, cut foil jumper W22-1 located

at D5 on the controller board. Foil jumper W22-1 is

To loop on Self-test, insert jumper W8-4 location B8 on

the controller board. This is an added feature for diagnostic

purposes. For typical use of diagnostics leave Loop On

self-test disabled. The BMX-1 is factory set with Loop

3.9 JUMPER SELECTABLE OPTIONS

factory to satisfy most cases.

3.9.1 EEPROM WRITE DISABLE

factory installed.

3.9.2 LOOP ON SELF-TEST

On Self-test disabled.

3.9.3 DISABLE BMC BUS PARITY

The BMX-1 performs address and data parity checks on the

BMC bus when this jumper is installed. The BMX-1 is factory

set with BMC bus parity enabled unless otherwise specified.

To disable parity checks, cut foil jumper W30-1 and install

a jumper W30-2 at location Z11 on the controller board.



FAILSAFE PRIMARY DEVICE CODE

In the remote case that it becomes desirable to hardware

force the device code of the BMX-1 to the primary value
Of 27 octal, it can be done by cutting foil jumper W33-1

at location U11 on the controller board.

NOTE: This feature would seldom be required and the

jumper is factory installed to allow any device

code. The BMX~-1 EEPROM is factory configured to

a device code of 41 octal to eliminate the

possibility of conflicting device codes on

initial installation.

POWERING UP AND CONFIGURING

Turn System power ON. The BMX-1 will perform an initial

"Self-test" by briefly lighting a red LED. A good test

is indicated by the LED turning OFF. For more details

refer to Section 5.0.

Once the Self-test LED goes out, a cable test is performed.

ln order for the cable test to pass, the disk drive must

be cabled up properly and powered on. If the yellow LED

comes on, then a cabling problem may exist. An 1/0 reset

switch will re-execute the test. Refer to Section 3.7

for proper disk cabling.

NOTE: Some disk drives may not be capable of being

selected until they are spun up which will cause a cable

fault. If this occurs, wait until the drive Is ready

and then depress the I/O Reset Switch. The green LED

is used to display controller busy. :

CONFIGURING THE BMX-1:

A program called BMX-1 Configurator (File #2) Is supplied

with the controller board on a 1/2" magnetic tape labeled

M276. The Configurator Program replaces hardware switches.

You must run File #2 on tape M276 in order to install

your BMX-1.



NOTE: The BMX=-1 has been factory set to device code 41

octal unless otherwise specified. This is to eliminate

the possibility of conflicting device codes on initial

Installation, However, it is intended to be changed to

27 octal or whatever device code you desire. The BMX-1

disk controller has been shipped from ZETACO with most

Configuration facts set to standard recommended values.
However, the Controller must be tailored for the disks

you will be using. Section 4.2 describes the operation

of the Configurator Program.

The following is a description of the configurable

features supported by the BMX-1.

5.10.1 DATA TRANSFER MODE

The BMX=-1 can be configured for either DCH or BMC.

3.10.2 DEVICE CODE

The BMX=-1 can be configured to any device code between

20 octal and 76 octal. However, the primary Is 27 octal

and the secondary is 67 octal. Device code 41 octal has

been set at the factory unless otherwise specified.

If the device code is changed, it will not take affect until

The computer is powered down and back up. See Section

3.10 for additional information.

3.10.3 BMC BUS PRIORITY

The BMX-1 has the capability of co-existing with up to

seven other BMC controllers. However, some DG

computers only support up to four BMC devices such as the

MV/4000. In this case you must select priority 0 thru 3.
The lower the priority number the lower the priority level.

lf there Is more than one BMC device, make sure you select

a priority level that is different than the other BMC device.



3.10.4 THROTTLE BURST RATE

This is defined as the number of word transfers

that take place over either the DCH or the BMC on

a single bus access. Throttle adjustment is dependent on

The type of system configuration the Controller is installed
Into. Too low of a throttie setting could result in slow

disk performance and too high of a setting could cause

a data late on another DCH or BMC device. The BMX-1

Supports 4, 8, 16, 32, 64, 128 and 256 word Burst Rates.

A Burst Rate of 16 is recommended for DCH and 32 Is

recommended for BMC.

The BMX-1 allows you to select a different Burst Rate for

each SMD port thereby giving the ability to fine tune

the bus to a particular speed of the disk drive.

3.10.5 BREAK COUNT

This is defined as the period of time that the BMX-1

is off the BMC bus. This is utilized only in the BMC

mode. With the break count set to 0 there is an Inherent

1.4 microsecond OFF time (delay between requests) which is

the recommended break count setting. Each additional

count adds 200 nanoseconds to the OFF bus time.

lf there are other BMC devices present, it may be desirable

To increase this count to allow more time for the other

devices to access the bus. If the break count is set

Too large, slow disk performance may result. A larger

break count also allows the CPU more memory time.

The BMX-1 allows you to set a different break count on each
SMD port which gives the ability to fine tune the bus

according to disk speed.

3.10.6 SYNC BYTE

The BMX=-1 supports a media format which contains a

header sync byte and data field sync byte versus a

sync bit. The sync byte provides better header address

and data integrity. This syne byte is user-definable for each

SMD port on the BMX-1. Any value between 01 hex and FF hex

Is acceptable, although 93 hex (223 octal is the recommended

value. When entering a sync byte use the octal number.

This feature can provide a means for disk pack access

security between different disk subsystems.



3.10.7

3.10.8

ERROR CORRECTION ENABLE

When this function [Ss enabled, on-board error correction

and data strobe early/late occur automatically on bad

data. Also, a running count of ECC corrections and

successful data strobe early or late data recoveries

are logged in scratch pad memory (separate count for each

unit). With this function disabled, ECC corrections

must be handled by the software. This feature can be

selected on any port. |

MEDIA FORMAT

3.10.9

The BMX-1 has the capability of supporting, simultaneously,

up to four different types of disk media format. This

also means that each SMD port could be running a totally

different media format.

Currently supported is a standard ZETACO format (ZETACO)

a High Speed (ZETACO H.S.), version for 15-16 MHz,

an alternate format, and a DG Kismet format (optional)

see Section 4.3 for detailed media format information.

We recommend using the ZETACO format due to its added features;

more error checks on header, conforms to neccesary drive

specifications.

SECTOR INTERLEAVE RATIO

The BMX=-1 supports any interleave from 1:1 to 6:1

and each SMD port can have a different interleave

ratio. 1:1 interleave is recommended for optimum

performance and should be sufficient on the BMC in most

cases. Interleaving may be desired to fine tune a systems

performance, This is to avoid going a full revolution on the

disk when the CPU cannot respond fast enough to catch

the next consecutive sector.

lf system performance is too slow to access the next

consecutive sector, which is indicated by extremely

Slow disk performance, then an interleave factor of 2:1 or

greater should be selected. To maintain optimum performance,

don't select an interleave greater than is required to access

the next consecutive sector in a multiple sector transfer.



5.10.10 DISK TYPES

The BMX-1 is capable of running with virtually any
disk drive that meets the SMD specifications. However,
when running under AOS, only those drives that meet the
sizing characteristics of the supported emulations can be
used. Under RDOS the BMX-1 can take advantage of the full
capacity of most disk drives because DKINIT has been modified

(CSDKINIT) to allow deviation from the standard DG disk
emulations.

DUAL VOLUME DRIVES:

lf a dual volume drive is to be connected, the drives unit
number plug must be an even number. A dual volume drive [fs

treated as two logical units, so a maximum of two dual
volume drives, or one dual volume drive and two single
volume drives can be connected.

NOTE: The Kismet Family - 6160, 6161 and 6214 (under

AOS and AOS/VS) only allow two (single volume) drives or

One dual volume to be connected.

There are two forms of dual volume drives. One has two

physical volumes. (Examples are CDC Lark, Amcodyne 7110

and CDC 9448 Series.)

The other form of dual volume is treating one physical drive
as 2 logical units (if drive characteristics permit).

For example, Dual 6061 emulation (AOS) operation for the

Fujitsu 2351 Eagle, or dual 6161 emulation (AOS) operation
for the APS 4835 drive, or Dual 6122 emulation operation
for the APS 4865 drive.

In all cases, dual volume drives must have both their

units formatted before reading or writing.



FORMATTING

Boot up the formatter program and run a minimum of three
passes or preferably six passes. For ZETACO Disk Formatter

refer to Sections 4.0, 4.3 and Appendix A. For the
next Installation step we recommend running disk

Reliability in order to exercise and test the disk
system, Refer to Section 4.4 and Appendix A. If you

are using AOS we recommend you run Diagnostics In

addition to Reliability. Under AOS run Diagnostics first

and Reliability second. Refer to Diagnostics Section 4.4.
The final step involves the use of CSDKINIT for RDOS or
DFMTR for AOS. Before you load any RDOS or AOS onto a
Model BMX-1 disk you must initialize the disk by running

CSDKINIT (RDOS) or DFMTR (AOS). For CSDKINIT refer to
section 4.6. For DFMTR refer to DG's Manual:

SYSGEN CONSIDERATIONS

Listed below is an example of part of the RDOS system
generator.

1. Number of 6060/6061/6067/6122/6160/6161 Disk

Controllers (0-2)

Z. Device Primary ("0") or Secondary ("1")

3. Controller #1 6160/6161 Type? ("O"=NO, "1"=YES)

4. Number of Devices for Controller #1 (1-4)

2. Number of other types of Moving Head Disk

Controllers (0-2)

6. Device Primary ("0") or Secondary ("1")

NOTE: On line three answer NO when running RDOS. When you

| answer NO you allow up to four disk drives (6160 or

6161) to be connected to the BMX-1. If you answer

YES you allow only two disk drives (6160 or 6161)
to be connected.
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4.0 SOFTWARE - DIAGNOSTICS, CONFIGURATOR AND UTILITIES

In addition to the diagnostic functions provided by the

BMX-1 controller via on-board Self-test, ZETACO

provides Diagnostic and utility software. The M276

magnetic tape included [In the controller package contains

these programs.

Each of the programs on the M276 tape have been written by

ZETACO specifically for the BMX=-1 controller.

You should use this tape for media formatting, disk

Diagnostics and Reliability, configurating and RDOS Utilities.

DG's corresponding programs may not work on this

controller. The disk media formatter on the M276 tape wil

let you format the media in any of the formats which are

Supported by the BMX-1 controller.

USING THE M276 TAPE

The M276 tape is structured so that the programs on Files

2Z-/ can be loaded and executed directly from the tape.

Files 0 and 1 contain the software which enables you to

boot from the tape and select the particular program you

want loaded into the system. Each of the programs on Files

Z-/ is a stand-alone program. This means that they do not

need, and cannot have, an operating system running when

They are executed.

Programs cannot be loaded onto your disk directly from

Files 0-7. File 8 for RDOS and File 9 for AOS (or AOS/VS)

contain the programs in the standard system dump format

and you can load them from these files to your disk. Even

after the programs have been transferred to your disk,

you should retain the M276 tape in case of disk subsystem

problems.

4-|



The following sequence of events is recommended by ZETACO.
Each step is described in greater detail in the subsequent
sections of this chapter.

1. Mount the M276 tape and boot it.

2. Select #2 on tape menu - configure the Controller.

3. Select #3 - format the media, If you need to.

4. Select #4 - disk Diagnostics.

9. Select #5 - disk Reliability.

NOTE: It is not essential that you run Diagnostics

or Reliability, however, they will locate disk sub-

system problems. It is better that this be checked
Out at this point than after you have loaded your data.

6. If the controller Is to run in an RDOS system, select

#6 to Initialize the disk. If the controller will not

run In an RDOS system, proceed to the disk initializer

program on the DG system tape for your operating system.

7. You can load the programs from File 8 or File 9 any

Time after you have built your disk.

The Bootstrap Procedure for the M276 tape is:

1. Mount the M276 tape on the drive and put It on-line.

Be sure that the BPI setting matches that specified

on the tape |/abel.

2. Program Load - The method of program load varies for
the different processors. Some of the possibilities

are described here,

lf your system has front-panel switches, set them to

100022 when loading from the primary tape drive, or to

100062 when loading from the secondary tape drive. Then
press reset and the program load switch. :
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For the $140 virtual console, set 11A to 100022 (or

100062 for secondary tape drive). Then enter 100022L
(or 100062L). |

For the $120 virtual console, enter 22H (or 62H for the

secondary tape drive).

For MV class CPU's you must enter the full virtual console
and respond to the prompt:

SCP-CL I>

with BOOT 22 (or 62 for secondary tape)

3. M276 Menu will be displayed:

FILE # PROGRAM

2 BMX-1 CONFIGURATOR

3 DISK FORMATTER

4 DISK DIAGNOSTICS

5 DISK RELIABILITY

6 CSDKINIT-RDOS DISK INITIALIZER

7 CSDSKED=RDOS DISK EDITOR

8 "SV & .LS" Files and any Utilities in

RDOS DUMP Format

9 ".SV & .LS" Files and any Utilities in

AOS DUMP Format

10 AOS/VS Utilities in AOS DUMP Format

File Number?

You should enter the number opposite the program you

wish to execute.

To load files from File 8 or 9, use the standard CLI
Command for loading from tape.

RDOS : DIR MDIR&

INIT MTO

LOAD/A/R/V MTO:8

RELEASE MTO

AOS: SUPERUSER ON

DIR :

LOAD/R/V @MTA0:9

REW @MTAQ ©

SUPERUSER OFF

AOS/VS: SUPERUSER ON

DIR :

LOAD/R/V @MTCO:9

DELETE/V AOSECC.PR

LOAD/R/V @MTCO:10

REW @MTCO

SUPERUSER OFF
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BMX-1 CONFIGURATOR

The BMX=-1 controller is configured for your particular

system via software. Before you will be able to access

your disk/s, the BMX=-1 controller must be configured to

reflect your setup. To do this, load the BMX=-1 Configurator

from the M276 tape per instructions In the preceding

section. The Configurator Program is located on File

#2 of the tape.

The program displays a heading and an introduction.

You should read the Introduction carefully before proceeding.

Initially you must specify on which device code the BMX-1

controller is currently running. This is so that the

current configuration facts can be read from the EEPROM

on the Controller. lf this is the initial installation,

the BMX-1 will be set at device code 41 octal to eliminate

the possibility of conflicting device codes.

The BMX-1 Configurator Program includes both a HELP menu

for general questions and a HELP command for each item.

Please use these functions whenever you are uncertain as

to what to do. The purpose of the Configurator is to

change the pre-set facts to reflect your environment, and

then to update the EEPROM on the Controller. The

Controller will then perform according to your

particular specifications.

SYSTEM REQUIREMENTS TO RUN CONFIGURATOR

Nova/Eclipse or MV Family CPU with 32K Words Memory

BMX=-1 Controller Board/s

Console on Device 10/11

Non-DMA Printer at 17, in order to use Logging

DISK FORMATTER

The disk formatter program is a utility designed program

to format and check disk packs to be used on the disk

systems. The 1/2" magnetic tape supplied contains File #3

(disk formatter). File #3 in conjunction with the BMX-1

hardware supports the three formats (ZETACO, ZETACO High

speed and Alternate). : :

In most cases it is recommended you disable ECC correction

with the Configurator prior to running the disk formatter.
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The following is a sample dialogue:

ZETACO SMD DISK CONTROLLER FORMATTER REV. XX

STARTING ADDRESSES:

200-FORMATTER/CHECK PROGRAM

301-CHECK PROGRAM ONLY

D02-ERROR LOG RECOVERY

203-COMMAND STRING INTERPRETER

ENTER DEVICE CODE [27]: 67

SET SWPAK AS PER SECT 8.0 OR HIT (CR) TO CONTINUE

START TIME? = MON,DAY,YR HR,MIN

# PASSES TO FORMAT COMPLETION? - 6

UNIT TYPE HDS CYLS SEC/TRK SECTOR PULSES

0 0 3 823 32 32

2 1 5 815 24 24

ENTER UNIT NUMBERS (0,1,2,3) TO RUN: 0,2

UNIT: 0

ENTER TYPE OF DISK: 0

UNIT: 2

ENTER TYPE OF DISK: 1

FORMATTING UNIT 0,2

see formatter text at end of manual for further details.

DISK DIAGNOSTIC

This Diagnostic program is provided to find failures

That are related to the basic operations of the

disk controller. The ID bits (AOS) shown in the sample

below will aid in checking the configuration. Switch

settings for AOS are described in the Installation

section, Figure 3.6.
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Load the program from the tape provided. (See M276 tape
loading in Section 6.0).

The following is a sample dialogue for 6160 (AOS):

ZETACO SMD DISK CONTROLLER DIAGNOSTIC REV. XX

STARTING ADDRESSES:

200-DIAGNOSTIC (INITIALIZE)

201-DIRECT ODT ENTRY

202-RANDOM SEEK EXERCISERS

SEEK EXER 1 IS A SINGLE DRIVE EXERCISER

SEEK EXER 2 IS A TWO DRIVE EXERCISER WITH SEEK OVERLAP
500-DIAGNOSTIC (RESTART) |

ENTER DEVICE CODE [27]: 67

ANY DUAL VOLUME UNITS? ENTER 1

ENTER UNIT NUMBERS (0,1,2,3) TO RUN: 0,1

SET SWPAK AS PER 8.0, LISTING OR ENTER RETURN (CR) TO CONT.

TESTING UNIT 0

UNIT HDS CYLS SEC/TRK SECTOR PULSES

0 5 823 35 35

These are the units and characteristics found, do yOu
want to loop on reading them? Enter 1, otherwise enter

Return (CR).

see Diagnostic text at the end of the manual for further

details.
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ADDRESSABLE SECTORS/TRACK WITH THIS CONTROLLER IS 64.

DRIVE UNIT #0 WILL BE IDENTIFIED AS A 6160 (73 MBYTE)

BY AOS OR AOS/VS. :

DRIVE UNIT #1 WILL BE IDENTIFIED AS A 6160 (73 MBYTE)

BY AOS OR AOS/VS. a

TEST(S) COMPLETE.

SEEK EXERCISER TESTS.

PASS

DISK DRIVE SECTOR VERIFICATION -

The BMX-1 provides a feature which allows the diagnostic

programs to display the actual number of sectors that the

disk drive [s set for.

This count will not include a small remaining sector at

the end of the track which very often occurs.

DISK RELIABILITY

The disk Reliability program Is a maintenance program

designed to exercise and test the disk system. The

program will test from one to four drives. (ZETACO

Reliability supplied on 1/2" magnetic tape.)

The following is a sample dialogue:

ZETACO...DISK RELIABILITY REV. XxX

STARTING ADDRESSES:

5OO0-RELIABILITY TEST

SOI-RELIABILITY TEST WITH OPTIONS

502-DISK ADDRESS TEST

503-COMMAND STRING INTERPRETER

504-FORMAT ONLY :

505-RUN ALL TESTS

JO6—-SEEK EXERCISER

SO07-RANDOM SEEK EXERCISER

510-ERROR COUNT/LOG RECOVERY

4-7



ENTER DEVICE CODE [27]: 67

STARTING ADDRESS = 505

SET SWPAK AS PER 8.0, OR HIT (CR) TO CONT.

ARE MAPS TO BE EXERCISED (YES/NO)? YES

START TIME? - MON,DAY,YR HR,MIN

ANY DUAL VOLUME UNITS (YES/NO)? NO

UNIT TYPE HDS CYLS SEC/TRK SECTOR PULSES

0 0 5 823 32 32
2 5 815 24 24

ENTER UNIT NUMBERS (0,1,2,3) TO RUN: 0,1

UNIT: 0

ENTER TYPE OF DISK: 0

UNIT: 1

ENTER TYPE OF DISK: 1

TESTING UNIT 0,1

see Reliability text at the end of manual for further details.

CSDKINIT - RDOS DISK INITIALIZER

(ZETACO's version of DSKINIT, referred to as CSDKINIT,
is supplied on 1/2" magnetic tape.) |

Initializing a Model BMX-1 disk -

Before you load any RDOS system onto a Model BMX-1 disk,

YOU MUST INITIALIZE THE DISK BY RUNNING CSDKINIT. This

is a stand-alone program which performs all the: functions

of DG's DKINIT. Please refer to DG manual on loading an

RDOS system for full details on the functionality of disk

initialization.
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Remember that only CSDKINIT will work correctly for

Model BMX-1 disks. If you are building your system from

an RDOS release tape, do NOT run file 4 on the DG tape

after running CSDKINIT. DG's DKINIT cannot be run on a

Model BMX-1 disk. CSDKINIT can, however, be used to

Initialize any DG supported disk.

STEP 1 = LOADING

A) I|f loading from a M276 tape:

Perform the steps described for loading M276 tape in

section 4.0.

YOU RESPOND:

6

B) If loading from disk: (CSDKINIT.SV must have been

previously loaded onto the disk.

Mount the disk pack which contains CSDKINT.

set console switches to correct device code.

Press RESET and LOAD switches.

PROGRAM DISPLAYS:

FILENAME?

YOU RESPOND:

CSDKINIT or (DIR:CSDKINT, if the program file Is

“located in directory, DIR, other than the

master).
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STEP 2 - DISK TYPE

PROGRAM DISPLAYS:

DISK INITIALIZER = REV. NN.NN/with ZETACO Disk

: Support-REV. 1 :

DISK DRIVE MODEL NUMBER?

YOU RESPOND:

6XXX

NOTE: Enter the X's as shown above.

A) If the disk type fs not valid-

PROGRAM DISPLAYS:

ILLEGAL DISK TYPE

Step 2 will be repeated until your response is acceptable.

B) if the disk type ts valid -

PROGRAM DISPLAYS:

6XXX (ZETACO Emulation) Drive Type

STEP 3 - DISK UNIT

PROGRAM DISPLAYS:

DISK UNIT?

YOU RESPOND:

DZx, where x indicates drive number: 0, 1, ..., 7

A) If the disk unit is not valid -

PROGRAM DISPLAYS:

ILLEGAL DISK UNIT DECLARATION

step 3 will be repeated until your response {is acceptable.
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B ) lf the disk unit is valid -

PROGRAM DISPLAYS:

# HEADS # SEC/TRK #CYL INDERS MGB/BLK

99 99 999 Megabytes if

disk >4000 biks.

Blocks if disk

<4000 blks.

STEP 4 - ECC CORRECTION

For most situations it is recommended that you disable

ECC correction while running CSDKINIT. This will allow
the initializer to flag those bad blocks which are

potential problems even though they might be correctable
at the time of running CSDKINIT. However, it is also

possible to run with ECC correction enabled in cases

where there is a need for using marginal media.

STEP 5 - COMMANDS AND SUBSEQUENT OUTPUT

The commands which can be selected are identical to those
Of DKINIT.

From this point on CSDKINIT will perform exactly as DKINIT.

CSDSKED - RDOS STAND-ALONE DISK EDITOR

CSDSKED provides the same functions for the BMX-1 disk
as DG's DSKED does for standard DG disks.

It can also be used for any DG supported disk. Please
refer to the DG stand-alone disk editor manual
for a complete description of the commands.

We will describe the steps necessary to run CSDSKED.

STEP - LOADING

A) If loading from a M276 Tape:

Perform the steps described for loading M276 tape in

Section 4.0.

YOU RESPOND:
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B) If loading from disk: (CSDSKED.SV must have been

previously loaded onto the

disk).

Mount the disk pack which contains CSDSKED.

set console switches to correct device code.

Press RESET and LOAD switches.

PROGRAM DISPLAYS:

FILENAME?

YOU RESPOND:

CSDSKED or (DIR:CSDSKED, If the program file is

located In directory, DIR, other than

the master).

STEP 2 = DISK TYPE

PROGRAM DISPLAYS:

DISK EDIT - REV NN.NN WITH ZETACO DISK SUPPORT = REV. 1

DISK DRIVE MODEL NUMBER?

YOU RESPOND:

6XXX

NOTE: Enter the X's as shown above.

A) (If the disk type is not valid -

PROGRAM DISPLAYS:

[ILLEGAL DISK TYPE

Step 2 will be repeated until your response is acceptable.



B) If the disk type is valid -

PROGRAM DISPLAYS:

OXXX (ZETACO Emulation) Drive Type

STEP 3 = DISK UNIT

PROGRAM DISPLAYS:

DISK UNIT?

YOU RESPOND:

DZx, where x indicates drive number: 0, 1, ....

A) If the disk unit is not valid =

PROGRAM DISPLAYS:

[ILLEGAL DISK UNIT DECLARATION

step 3 will be repeated until your response is acceptable.

B) If the disk unit is valid -

PROGRAM DISPLAYS:

# HEADS # SEC/TRK # CYLINDERS MGB/BLK

99 99 999 Megabytes if disk

>4000 blks.

Blocks if disk

<4000 bliks.

STEP 4 = COMMANDS AND SUBSEQUENT OUTPUT

The commands which can be selected are identical! to

those of DSKED. From this point on CSDSKED will

perform exactly as DSKED.



ECC = ECC ERROR CORRECTIONS COUNTER FUNCTIONS

The Model BMX=-1 controller maintains a counter of ECC

corrections for each drive connected to the board/s.

These are the corrections performed by the firmware and

are therefore invisible to the system except through

these counters. The counters are automatically cleared

by the reset switch on the front panel or If the controller

is powered down.

The ECC program is currently available only for RDOS
and AOS (RDOSECC.SV for RDOS and AOSECC.PR for AOS).

It allows you to monitor the media by displaying or

modifying the counters. Some Installations may

decide to reset the counters to zero on some regular

basis: daily, weekly, monthly or whatever.

STEP 1 - EXECUTING THE PROGRAM UNDER CLI

A) RDOS Version

ENTER: RDOSECC

B) AOS Version

ENTER: X AOSECC

STEP 2 - MAIN MENU

CUSTOM SYSTEMS = ECC FUNCTIONS

1 - DISPLAY CONTROLLER ECC CORRECTIONS

2 - RESET CONTROLLER ECC CORRECTIONS

3 = STOP

NOTE - SELECT ONLY THOSE DRIVES WITH ZETACO CONTROLLER

BOARDS. RESULTS ARE UNPREDICTABLE ON OTHER BOARDS!

ENTER SELECTION

YOU RESPOND:

1) To display the ECC corrections counter/s

2) To modify the ECC corrections counter/s

3) To terminate the program and return to the CLI



STEP 3 - ENTERING THE UNIT

lf you selected 1 or 2;

PROGRAM DISPLAYS:

ENTER UNIT:

YOU RESPOND:

DZn (n = 0, 1, ee, 7) for RDOS

DPFN (n = 0, 1, 2, 3, 10, 11, 12, 13) for AOS

Carriage return or new line to return to Malin Menu.

The program will display the (decimal) value of the

corrections counter for the drive selected. This step

will be repeated until the response to ENTER UNIT Is

carriage return or new line. :

STEP 4 - MODIFYING THE COUNTER

If your response to the Main Menu was 2 =- there will be

another message after Step 3:

ENTER NEW VALUE:

You respond with the (decimal) value to which you want

The counter set. The number must be between 0 and 65,535.

This step will be repeated until you enter a carriage

return or new line which will return you to Step 3.





2.0 TROUBLESHOOTING

self-test checks out all the internal functions of the

controller board once for every time power is applied to

the board. The test takes approximately 300 ms.

IF SELF-TEST PASSED, THE RED LED WILL GO OUT. If a

fallure was detected, the led will blink.

Looping on Self-test can be achieved by inserting a jumper

at W8-4 which causes the microprocessor to continuously
loop on the entire Self-test unless an error occurs.

Refer to Section 3.2.2.

TEST POSSIBLE FAILURE

EEPROM TEST The data In the EEPROM

: | did not compare with expected

data (55 hex ). EEPROM may not

have been previously burned.

RAM TEST Data read from RAM did

: not compare with data

written. 2114, PBUS or

RAM data bus may be bad.

BMC BUFFER TEST Data transfer to and from the

: : BMC buffer did not compare with

the original data in buffer 0.

2940 ADDRESS Data read from 2940's

GENERATOR TEST did not compare with

: data written. 2940 may

be bad.

ECC TEST The generated ECC pattern

did not compare with The

expected pattern. The

shift registers, ECC

logic, or multiplexers

may be bad.

lf the Self-test LED does not blink or go out, then the

2925 clock circuitry, the 2910 or the power fall circuit

may be bad.

SELF-TEST ERRORS

TABLE 5.1
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CUSTOMER SUPPORT

Our warranty attests the quality of materials and workmanshIp
In our products, If malfunction does occur, our service
personnel will assist in any way possible. If the difficulty

cannot be eliminated by use of the following service

instructions and technical advise Is required, please phone
ZETACO giving the serial number, board name, model

number and problem description. You will be placed in contact

with the appropriate technical assistance.

PRODUCT RETURN

Pre-return Checkout;

lf controller malfunction is suspected, the use of test software
is needed to determine if the controller is the problem and

what in particular [Is wrong with the controller. The tests

applicable to this board are listed on the next page of the

manual. Please run the test sequence BEFORE considering

product return. |

Returned Material Authorization (RMA):

Before returning a product the ZETACO for repair, please

ask for a RMA number. Each product returned requires a separate

RMA number. Use of this number in correspondence and on a tag
attached to the product will ensure proper handling and avoid

unnecessary delays.

Returned Material Information:

Information concerning the problem description, system

configuration, diagnostic program name, revision level and
results, j.e., error program counter number should be Included

with the returning material. A form is provided for this

Information on the next page of the manual.

Packaging:

To safeguard your materials during shipment, please use

packaging that is adequate to protect it from damage. Mark

the box "Delicate Instrument" and indicate the RMA number/s

on the shipping label.
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(include with returning material)

MATERIAL RETURN INFORMATION

All possible effort to test a suspected malfunctioning controller
should be made before returning the controller to ZETACO for
repair. This will: 1) Determine if In fact the board

is defective (many boards returned for repair are not defective,
causing the user unnecessary system down-time, paper work, and
handling while proper testing would indicate the board is

working properly). 2) Increase the speed and accuracy of a

product's repair which is often dependent upon a complete

understanding of the user checkout test results, problem character-

istics, and the user system configuration. Checkout results for the
BMX~-1 SMD Controller should be obtained by performing the following
tests. (Include error program counter numbers and accumulator

contents if applicable).

FUNCT ION TEST RESULT

SMD self-test

Diagnostics

Reliability

Other test performed:

Please allow our service department to do the best job possible

by answering the following questions thoroughly and returning

This sheet with the malfunctioning board.

1. Does the problem appear to be intermittent or heat sensitive?
(lf yes, explain).

2. What operating system are you running under? (AOS RDOS,
DDOS, DTOS).

3. Describe the system configuration (i.e. peripherals, 1/0

controllers, model of computer, etc.)

4. Has the controller been returned before? Same problem?

To be filled out by CUSTOMER:

Model #:

Serial #:

RMA #:

Returned by:

(company name)





PROGRAM CONTROL

INSTRUCTION FORMAT

Symbolic form for 1/0 Instructions:

DXXF AC, DSKP

DXX - DOA, DOB, DOC, DIA, DIB, DIC

F = Function:

C (Clear) - Resets Busy and Done flags to zero,

aborts all data transfer commands,

and clears data transfer status (DIA)

fault bits 6, 7, 8, 9, 10, 11, 12, 13,

14 &€ 15. Also clears RD/WRT and drive

attention flags and interrupt request.

S (Start) - Sets busy flag, clears done and initiates

one of the following commands selected

by a DOA: Read, Write, Format, Read

Buffers or Verify. Also clears interrupt

request and data transfer status (DIA)

fault bits 6, 7, 8, 9, 10, 11, 12, 13,

14 4 15.

5 (Pulse) - Sets control full flag and initiates one

of the following commands selected by a

DOA: Recal, Seek, Stop, Offset, Write

Disable, Release, Trespass and Exam

Controller RAM. :

AC = Accumulator: 0, 1, 2 or 3.

DSKP = Device Code: Primary - 27 Octal

secondary - 67 Octal

(Others available )
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BINARY REPRESENTATION OF AN 1/0 INSTRUCTION

0 1 2 3 4 5 6 7 8 9 10 411 #12 13 14 «+215

O; 141 AC OP CODE ; FUNC DEVICE CODE

INTERRUPT MASK BIT 7

MSKO AC

Execution of the Mask Instruction with BIT 7 equal to a

one in the selected accumulator will set the Interrupt

mask within the controller board. This will inhibit any

further interrupt requests by the Controller until the

interrupt mask is cleared, either by an IORST instruction

or execution of the mask instruction with accumulator

BIT 7 equal to a zero.

IORESET INSTRUCTION

lORST

Execution of an I[ORST instruction serves as a master |

reset to the controller board. Upon completion of an

IORST the Controller will attempt to select unit zero and

default the command register to a read operation.

The Controller ECC correction LOG is not cleared out

by this Instruction.

IOSKIP INSTRUCTION

Used to poll the state of the controller board (command

is done or busy). If the skip condition is met the next

instruction is skipped, else the next instruction is

executed.

SKPBZ DSKP - SKIP IF BUSY FLIP-FLOP IS CLEAR.

SKPBN DSKP - SKIP IF BUSY FLIP-FLOP IS SET.

SKPDZ DSKP - SKIP IF DONE FLIP-FLOP IS CLEAR.

SKPDN DSKP - SKIP IF DONE FLIP-FLOP IS SET.

6-2



6.2

6.2.1

ACCUMULATOR FORMATS

DOA - SPECIFY COMMAND AND DRIVE

DOAF AC, DSKP

0 23 4 5 6 7 8 10 11 #12 #13 £414 «215

0 1 AC O 1 OQ DEVICE CODE

Accumulator

0 2 3 4 5 6 7 8 9 10 141 #12 13 #14 «15

R/W CLR SEEK

DN DONE COMMAND DRIVE EMA MSB‘'s

BIT POSITION

0 - Clear Read/Write Done if it is a one

I - Clear Seek Done Attention Flag for Drive Unit

if it is a ONE oe

2- Clear Seek Done Attention Flag for Drive Unit

if it is a ONE |

5 - Clear Seek Done Attention Flag for Drive Unit

if it is a ONE

4 - Clear Seek Done Attention Flag for Drive Unit

if it Is a ONE

5 = Specify Command
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NOTE:

9 - 10

11-15

0000

0001

0010

0011

0100

0101

0110

0111

1000

1001

1010

—_—- = = ©
See Section 6.3 for detailed command description

READ

RECALIBRATE

SEEK :

STOP DISC

OFFSET FORWARD

OFFSET REVERSE

WRITE DISABLE

RELEASE DRIVE

TRESPASS

SET ALT MODE 1

SET ALT MODE 2

EXAMINE RAM

DATA VERIFY

READ BUFFERS

WRITE |

FORMAT

Drive Selection

0

O1 -

11

DOA will

Drive Unit 0

Drive Unit 1

Drive Unit 2

Drive Unit 3

reserve a previously unreserved drive

FUNCTION REQUIRED

TO INITIATE

START

PULSE

PULSE

PULSE

PULSE

PULSE

PULSE

PULSE

PULSE

NONE

NONE

PULSE

START

START

START

START

BIT Position 9 Is not used if 616X

Extended Memory Address

Specifies the MSB's of the Extended Memory Address

DOB - LOAD STARTING MEMORY ADDRESS

DOBF AC, DSKP

6 7 8 9 11 12 #135 14

AC DEVICE CODE

Accumulator
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0 1 2 3 4 5 6 7 8 9 10 11 #142 13 #14 «15

MEMORY ADDRESS BITS

tK—EXxTENDED MEMORY ADDRESS BIT

Execution of this instruction will load the controllers
address counter with the contents of the specified

accumulator and will be used as the starting memory

address for a command that requires a DCH transfer

Or a BMC transfer operation.

6.2.3 DOC - LOAD DRIVE ADDRESS

6.2.5.1 DOC - SPECIFY CYLINDER

DOCF AC, DSKP

0 1 2 3 4 5 6 7 8 9 10 414 12 13 #14 «15

Oj; 1] 1 AC 1} 14 0 F DEVICE CODE

Accumulator (if previous DOA specified a Seek)

0 1 2 3 4 5 6 7 8 9 10 1411 12 #13 #14 «215

CYLINDER ADDRESS
rd

NOT USED

6.2.5.2 DOC - FIRST DOC SPECIFIES EXTENDED SURFACE, SECTOR
AND COUNT (Double DOC mode only)

Accumulator (if previous DOA specified a Read, Write,

Format or Data Verify)

0 12 3 4 5 6 7 8 9 10 11 #12 13 #14 «15

HD|SEC CNT

MSB{MSB MSB
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6.2.5.5 DOC - SECOND DOC SPECIFIES LOWER FIVE BITS OF SURFACE,

SECTOR AND COUNT (First and only DOC Tf single DOC mode)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 #14 «15

SURFACE ADDR SECTOR ADDR COUNT

MAP ENABLE

Enable BMC Address Mapping

Starting Surface Address

Starting Sector Address

Two's complement of number of sectors to be

transferred

a | = uo©

6.2.4 READ STATUS - NON ALTERNATE MODE

6.2.4.1 DIA - READ DATA TRANSFER STATUS

DIAF, AC, DSKP

O 12 3 4 5 6 7 8 9 10 11 #12 #13 «14 «15

O;1]1 AC 0; 0] 1 F DEVICE CODE

- Control Full

- R/W Done

- Unit 0 Atten Done

- Unit 1 Atten Done

- Unit 2 Atten Done

- Unit 3 Atten Done

- BMC Bus Parity Error

lilegal Sector Adr

- ECC Error

- Bad Sector Flag

- Cyl Addr Error

Surf/Sect Addr Error

- Verify Error

- R/W Timeout

- Data Late

= Read/Write Fault

' OK OK

UI PWHY- OWO ON AU RWDHYO — ©
§

am ee eh ht leh lo—"8ee
*BIT Positions 4 and 5 are not defined [if 616X Emulation
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CONTROL FULL

R/W DONE

UNIT ATTEN

DONE

(UNITS 0-3)

BUS PARITY

ERROR

ILLEGAL

SECTOR ADDR

ECC ERROR

BAD SECTOR

FLAG

Will be a one when the Controller

receives a pulse function. Will

be a zero once the Controller

completes the function to the drive

that was specified by the command

(Recal, Seek, Stop Disk, Offset,

WRT DIS, Release, Trespass and

Exam Ram). |

A one indicates that the done

flag was set following a data

Transfer command.

A one indicates that the respective

drive completed a successful

seek or recalibrate operation.

lf the drive was unsuccessful

in its attempt to seek, a

positioner fault status will be

indicated. A recalibrate operation

will clear the fault.

An Address or Data Parity Error

occured on a Data Transfer between

the Controller and the BMC Channel.

The starting sector address (DOC)

exceeded the capacity of The

drive if set to a one. Done

sets immediately.

A sector of data read from the disk

did not correlate with the appended

polynomial. This means that the

data read does not agree with the

data that was originally written.

The Controller detected the bad

sector flag set to a one within

the sectors address header. (Done

will set immediately). This implies

that the format program originally

determined that the surface within

this sector could not support

errorless data.
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10

11

12

13

14

15

CYLINDER |

ADDRESS ERROR

SURFACE /

SECTOR

ADDRESS ERROR

VERIFY ERROR

READ/WRITE

TIMEOUT -

DATA LATE

READ/WRITE

FAULT FLAG

The Cylinder Address contained

within the Sectors Header did

not match the requested cylinder

given by the previous seek command.

Bit 11 will set, instead, if there

is no match due to a media flaw.

The Read/Write Operation will

be terminated Immediately.

This status bit may be set by one

of the following cases:

1) The Surface or the Sector

Address contained within the

Sectors Header did not match

the current contents of the

controller's Surface/Sector

Register (initiated by a DOC).

2) The CRC polynomial did not

correlate with the Header Address.

5) The Data Sync on a Read Command

could not be detected.

The Read/Write operation will be

terminated immediately.

Data in memory did not agree with

the data on the disk. (See

Verify Command).

A Read or Write type of operation

did not complete within one second.

Not implemented.

A one indicates that at least one

bit is set in bit positions 6

through 14 or a drive fault

occurred during a Read/Write

transfer operation.

Refer to Table 6.1 for detailed description.
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BUS

ERROR

ILLEGAL

SECTOR

ADDRESS

ECC

ERROR

BAD

SECTOR

FLAG

CYLINDER

ADDRESS

ERROR

SURF /

SECTOR

ADDRESS

ERROR

VERIFY

ERROR

READ/

WRITE

TIMEOUT

STATUS BIT

POSITION:

10

11

12

13

READ/WRITE FAULTS (DIA)

CONTROLLLER

ACTION

Sets done

immediately

if Address

error.

Sets done at

the end of

sector xfer

if data error

sets done

immediately

Sets done aft

The end of

sector

transfer

sets done

immediately

Sets done

immediately

Sets done

immediately

Sets done at

The end of

the sector

Transfer

Sets done

immediately

TABLE 6.1

ERROR RECOVERY

New command. re-try

Read/Write Transfer.

Insure BMC Bus Terminators

are installed. If a second

BMC device is connected,

make sure it has a different

Bus Priority.

New command if error re-

occurs. Make sure the

controller is configured

to match the drive type.

New command. Re-tries

with servo offset may

correct the data. if

this error is detected

on a surface analysis,

the bad sector flag

should be sef.

New command. This sector

should be ignored.

New command. The system

should diagnose this as

a positioner faulfT.

New command. Bad sector

flag should be set if

surface analysis.

New command. Check ECC

error also to determine

if the error occurred

due to a flaw in the media.

New command,
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6.2.4.2 DIB - READ DRIVE STATUS

DIB AC, DSKP

0 1 2 3 4 5 6 7 8 9 10 44 #12 13 £14 «15

O;1l] 1 AC O; 1 {1 F DEVICE CODE

¥Q - Invalid Status

¥] - Drive Reserved

¥2 - Trespassed

‘3 - Ready

4 - Busy

*¥5 - Positioner Offset

“6 - Write Disabled

*¥7 - | D

*¥8 = lll Sur/Cyl Addr

¥9 - l[llegal Command

¥10 - DC Voltage Fault

*¥11 - Pack Unsafe

‘12 - Positioner Fault

¥13 - Servo Clock Fault

¥#14 - Write Fault

“15 - Drive Fault

*These Bits are undefined {f 616X

0 INVALID STATUS A one indicates that Status Bits

oS 1 through 15 should be ignored

because the drive is not selected

or it is In the process of being

selected.

1 DRIVE In a dual port configuration

RESERVED the selected drive is currently

in use by another processor.



10

11

TRES PASSED

READY

BUSY

POS ITIONER

OFFSET

WRITE DISABLED

ILLEGAL

SURFACE OR

CYLINDER

ADDRESS

ILLEGAL

COMMAND

DC VOLTAGE

FAULT ©

PACK UNSAFE

Not implemented.

Drive unit specified by a previous

DOA command is selected, spindle

is up to speed and positioner

is on cylinder.

The positioner within the

currently selected drive is not

on cylinder.

The selected Read/Write head was

moved from on cylinder dead

center as was specified by an

offset forward or reverse command,

Status from the drive indicates

that a write type of command

Cannot be executed.

This Bit ts a one If 6122 is

selected, a zero for all other

emulations,

The requested surface or cylinder

address exceeds the capacity of

the drive. Read/Write operation

will terminate immediately.

The controller was requested to

perform a write type of command

while servo is offset or write

disabled is active.

Not implemented.

Conditions exists within the

drive which may impair the

safety of the media. This bit

will be a one if a fault status

is received directly from the

drive interface.



12 POS ITIONER

FAULT

13 SERVO CLOCK

FAULT

14 WRITE FAULT

15 DRIVE FAULT

This indicates that the drive

was unable to complete a seed within

500 ms, or that the positioner

has moved to a position outside

the recording field. The system

should send a recal command to

recover from this error.

A clock synchronization failure

occurred between the serial data

being read and the reference

clock coming from the disk drive.

In most cases this means that the

header or data sync was not

encountered within a specified

amount of time,

This flag would set if the format

on the disk did not agree with

what the Controller expected.

Check the configuration to

make sure the proper format

was selected.

An abnormal condition was detected

by the drive during a write

type of operation.

One or more bits are set in

positions 8 through 14 or the

drive detected an abnormal

condition.



6.2.4.5 DIC - READ SURFACE, SECTOR AND COUNT

DICF AC, DSKP

0 1 2 3 4 5 6 7 8 9 10 11 #1412 13 14 «15

O; 141 AC 1); 0] 1 F DEVICE CODE

0 1 2 3 4 5 6 7 8 9 10 11 #12 13 14 «15

CURRENT CURRENT TWO'S COMPLEMENT OF

SURFACE ADDR SECTOR ADDR| NUMBER OF SECTORS

REMAINING

/ ry ENABLED

see detailed description of Alternate Mode One Command.

Previous DOA specified ALT Mode One for Sections 6.2.5.1

6.2.5 READ STATUS - ALTERNATE MODE ONE

Through 6.2.5.3. :

6.2.5.1 DIA - READ CURRENT MEMORY ADDRESS

DIAF AC, DSKP

Accumulator

0 1 2 3 4 5 6 7 8 9 10 11 #12 13 14 «215

EMA CURRENT MEMORY ADDRESS

After the execution of this instruction the value of

the accumulator will contain the memory address to

where the next data word transfer will take place. The

memory address counter is incremented by one after each

DCH or BMC transfer.



6.2.9.2 DIB - READ EXTENDED MEMORY ADDRESS

DIBF AC, DSKP

Accumulator

O;?1y2;3)7,47,5)/6)77,8;9 710711) 12713 | 14715

0 - BMC Mode

1 - Fixed Disk

2 - Drive 0 ID

35 - Drive 1 ID

4 - Surface Address (MSB)

5 - Sector Address (MSB)

6 - Drive 0 ID

7 - Drive 1 ID

8 Not Used

9 - Not Used

10 - Sector Count (MSB)

11-15 - Extended Memory Address

The AC will contain the current most Significant Bits

for the Surface (BIT 4), Sector Address (BIT 5) and

Two's Complement Count (BIT 10). These Bits will allow

the System to reference up to 64 heads or sectors.

6.2.5.5 DIC - NOT CURRENTLY IMPLEMENTED

6.2.6 READ STATUS = ALTERNATE MODE TWO

see detailed description of Alternate Mode Two

Command. Previous DOA specified ALT Mode Two for

sections 6.2.6.1 through 6.2.6.3.

6.2.6.1 DIA - READ ECC REMAINDER UPPER

DIAF AC, DSKP

Accumulator

31) 30{ 29) 28; 27! 26; 25) 24; 23) 22) 21; 20; 19] 18] 17] 16



6.2.6.2 DIB - READ ECC REMAINDER LOWER

DIBF AC, DSKP

Accumulator

153) 14) 13) 12) 11) 10) 9 8 ] 6 3 4 3 2 1 Q

The command set (16 in all) provided by the controller

instruction. Before any Command is Initiated, the selected

6.2.6.3 DIC = NOT CURRENTLY IMPLEMENTED

6.3 DETAILED COMMAND DESCRIPTIONS

Is basically broken up into three groups:

1. Data Transfer Command

2. Drive Commands

3. Alternate Mode Commands

The Command is stored in the controller via a DOA

unit must have valid status and be ready.

6.3.1 DATA TRANSFER COMMANDS

Start (Set Busy) will initiate any one of the following

commands: Read, Write, Format, Verify or Read Buffers

up to 64 contiguous sectors may be transferred.

Read/Write Initialization Steps:

1. Control full and Drive status must be tested for

proper state before commencing with a Read/Write

Command.

2. Send the Starting Surface and Sector Address along

with the two's complement of the number of sectors

transferred. (See DOC)

3. Send the Starting Memory Address of where the data

should be stored or retrieved. (See DOB)

4. Send the Command type and the desired Drive Unit

Number. (See DOA)

5. Issue a Start Pulse.



6.3.1.1

Read/Write Termination Possibilities (Done Set):

1. All the sectors implied by the two's comp! ement

sector count were transferred,

2. A Drive or Read/Write Error was encountered.

DIC command should be Issued to determine which

sector the error occurred at.

3. Busy was cleared by an JORESET instruction or a clear

pulse was issued to the controller during the

Read/Write transfer. Done will not set In this case.

READ COMMAND

When busy sets, the Controller will wait for on cylinder

if the previous seek command has not been compieted yet.

It will then search for the starting sector address

specified by the previous DOC Instruction. The header

is read and compared with the starting sector address,

starting surface address and stored cylinder address

to insure that the proper sector has been physically

located. Before the data can be accepted the header

must match the specified address, the header CRC must

be good and no bad sector flags encountered. If the

header is in error or the bad sector flag is a one,

the appropriate status bit and done flag is set immediately.

When the drives RD/WRT head reaches the data field the

serial data is sent to the SMD interface formed into

parallel words by the Controller and transferred to the

buffer. When all 256 words are contained within the buffer,

The ECC Code appended in the data is checked to insure

proper data by reading the results of the remainder. A

data error occurred if the remainder is not equal to

zero. In the case of an error the Controller will

transfer the data into memory and then set ECC

Error Flag and Done. If the ECC Enable feature is selected

(refer to Configurating section), the Controller will

attempt to correct the data within its own buffer prior

to transferring it to memory.

lf it determines that it is not correctable, the

Controller will re-try on its own with a Data Strobe

Early and if unsuccessful, again with a Data Strobe

Late. If the data is still not correctable, then it

will set ECC Error Flag and Done. If more sectors are

to be transferred, the Controller will begin searching

for the next sector while the data from the previous

sector is transferred to memory.



6.3.1.2 WRITE COMMAND

~1.4

When busy sets, the Controller will wait for the

positioner to be on cylinder If the selected drive
Is still in the process of seeking. Upon the completion

of the previous seek operation, the Controller wil
transfer 256 words of data from memory to a sector buffer.

The starting address of memory was specified by the

previous DOB Instruction. The Controller searches

for the desired sector and performs a head verification

(same as the read command) before data is written on to

the surface of the disk. Once the correct sector is

found, the Controller will select the sector buffer

previously written by the DCH control. The contents of

This buffer is then written on to the disk surface

proceeded by a gap and data sync. The controller

Incorporates two sector buffers. Therefore, the BMC or
DCH logic can write into one buffer while data is

transferred to the disk from the other.

VERIFY

When busy sets, the Controller initially starts out as

if it were a read command (i.e. wait for on cylinder,

verify header etc). Once a full sector is transferred

from the disk to a controller buffer a comparison is

made against system memory. This is accomplished by

reading a word from memory starting from the previous

DOB and comparing each word of sector. If a word does

not compare, data transfer status (DIA) Bit 12 and

Done will set.

FORMAT

The objective of the format command is to write the
header information (surface, sector and cylinder

address) on a sector. Up to 64 contiguous sectors

may be formatted per command. Data that was contained

within the sector will be lost (replaced by all zeros).

Refer to Figure 6.2 for format details. Format is also

used to set the bad sector flag.
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READ BUFFERS

6.5.2

6.5.2.1

Reads the contents of the currently used buffer and

transfers all 256 words to memory specified by the

starting address. Primarily used for diagnostic

purposes,

DRIVE COMMANDS

IOPULSE (sets control full) initlates any one of the

following commands: Recalibrate, Seek, Stop, Offset,

Write Disable, Release, Examine Ram and Trespass.

RECALIBRATE

6.3.2.2

Moves the heads to cylinder 0, selects Head 0, and

issues a fault clear to the drive.

An IORESET switch will automatically cause a recalibrate

command to be issued to Unit 0.

This command moves the heads more slowly than a seek to

0, so [t should not be used for data acquisition.

SEEK

6.5.2.5

Moves the heads to the cylinder specified by the DOC.

The Controller stores the cylinder address for that

particular unit, initiates the seek operation and

clears control full. While that unit is busy seeking

the Controller can accept another seek command for a

different unit (overlapped seeks) or commence with a

Read/Write Command for the unit busy seeking.

see the SMD specification for the Seek Timing.

OFFSET FORWARD

Offsets the heads forward off the track center-line.

This operation is cleared by the next command. (The

drive does not allow write operations when the

positioner is offset). |



6.5.2.4 OFFSET REVERSE

Offsets the heads reverse off the track center-line.

This operation is cleared by the next command. (The

drive does not allow write operations when the

positioner is offset.) Offset forward or reverse

may be used as an attempt to recover data that cannot

be corrected by the error correction algorithm.

6.5.2.5 WRITE DISABLE

Not implemented.

6.3.2.6 RELEASE DRIVE

Clears the reserved condition of the specified drive

which this processor had previously reserved.

6.5.2./7 TRESPASS

The Controller issues a priority select to the

specified drive. The drive will immediately be

reserved until a release command is [Issued or the

drive timeout feature times out.

6.5.2.8 STOP DISK

All drives connected that are selected for remote

operation will unload the heads and spin down via the

pick-hold line. A console reset, IORESET instruction,

or another command will spin the disk back up.

6.5.2.9 EXAMINE RAM COMMAND

This command gives the system the capability of reading

from or writing to the BMX=-1 controllers memory. This command

must be proceeded by a DOC containing the address of the

desired RAM location. See Tables 6.2/6.3 for memory map.

In order to write to RAM, Bit 0 (MSB) must be a one In

the DOC address, and the data to be written is sent via

the DOB. If a read RAM is implied (DOC Bit 0 = 0),

the contents of the DIC will contain the RAM data after

control full clears.
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This feature is used for obtaining the following

Information:

a. Drive characteristics for the formatter and

Reliability programs.

b. Number of ECC corrections by the Controller (each

unit has a separate count).

c. Maintenance testing.

d. Configuring the EEPROM.

e. Features that may be considered in the future.

6-2]



ADDRESS (HEX) NAME

O00 - OFF SECTOR BUFFER 0

100 - FF SECTOR BUFFER 1]

200 - 2F SECTOR BUFFER 2 (NOT USED)

306 i CYL Q : :

307 CYL 1

308 CYL 2

309 CYL 3

Z0A CURRENT SURFACE,SECTOR,SECTOR COUNT
30B EXT. DOC |

30C ZADJ. SURFACE ADDR

30D SURF - SECT

310 BAD SECTOR FLAG

311 UNIT SELECT

312 SOFT ECC DISABLE (NOT USED)

320 UNIT O PORT SEEK END: MAP
321 UNIT 1 PORT SEEK END MAP

322 UNIT 2 PORT SEEK END MAP

323 UNIT 3 PORT SEEK END MAP

330 ZADJ. MAX SECTOR

331 ZADJ. MAX SURFACE

332 ZADJ. MAX CYLINDER

333 SYNC BYTE

334 VOLUME ADDR (CMD)

335 BANK SEL,BMC PRIORITY

340 UNIT 0 CORRECTION COUNT

341 UNIT 1 CORRECTION COUNT

342 UNIT 2 CORRECTION COUNT

345 UNIT 3 CORRECTION COUNT

548 SECTOR VERIFICATION ENABLE

349 SECTOR COUNT

S4A LENGTH OF LAST SECTOR (COUNT * 600 NANOSEC.)

3FF PROM ID/REVISION LEVEL

BMX-1 MICROPROCESSOR MEMORY MAP

TABLE 6.2
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4800

4880

4900

4980

XX 00

XX01

XX02

XX 03

XX 04

XX 05

XX 06

XX 20

XX 21

XX 22

XX 23

XX 24

XX 25

XX 26

XX 2/

XX30 - XX7F

START OF PORT 0

START OF PORT 1

START OF PORT 2

START OF PORT 3

RCHAR SWITCHES

RPARA SWITCHES

DEVICE SELECT CODE

INTERLEAVE FACTOR

THROTTLE BURST RATE

BREAK: COUNT :

# OF BURSTS

MAX SECTOR

MAX CYL-UPPER

MAX CYL-LOWER

MAX HEAD

MAX HEAD-ODD UNIT

HEAD MASK :

BANK, PRIORITY

SYNC BYTE

INTERLEAVE MAP

EEPROM MAP

TABLE 6.3
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1460-1462

1500-1503

SELECTED

DRIVE

CHARACTERISTICS

UNIT

CORRECTION

COUNTS

These locations will be

updated whenever a new

drive is selected.

1460 - Maximum sector

address

1461 - Maximum surface

address

1462 - Maximum cylinder

address

Allow invalid status to

go away before a reference

is made. Avoid writing

to these locations.

These locations will be

incremented each time

the controller does a

correction either by the

ECC algorithm or an

Early/Late re-try. The

maximum count per unit is

65535 (the count will

stay at maximum If there

are any more corrections

to that unit). The counts

are initialized to zero

on either a power on or

an IOQRESET switch.

A separate count is

maintained for each unit.

1500 - Unit 0

1501 - Unit 1

1502 - Unit 2

1503 - Unit 3

6-24



EXAMINE RAM COMMAND

1777-8 PROM ID/REV

DIC ACCUMULATOR

0 1 2 3 4 5 6 7 8 9 10 1411 12 13 #14 «15

IDENTIFICATION REVISION LEVEL

mm wD
EXAMPLE: Identification 80 (Hex) Revision Level 6

Location 1777-8 = 100006

NOTE: Avoid referencing any locations that are not

defined here,

EXAM RAM EXAMPLE

READ Contents of Loc 1500 Octal (Unit 0 corrections)

Accumulator Set up:

AQ = 002600 (NOP Command Unit 0)

Ail = 001500 (RAM Address for DOC)

DOC 1, DSKP ; send RAM Address

DOAP 0, DSKP ; Send NOP Command and IOPULSE

DIA 0, DSKP ; Walt for Control Full

MOVZL# 0,0,SZC ; To be zero

DIC 2, DSKP ; Put contents of RAM Location

1500 into Accumulator 2

WRITE To Location 1500 Octal (Clear Unit 0 Corrections)

Accumulator set up:

AQ = 002600 (NOP Command Unit 0)

Ai = 101500 (RAM Address for DOC)

A2 = 000000 (RAM Data)

DOC 1, DSKP ; Send RAM Address

DOB 2, DSKP ; Send RAM Data

DOAP 0, DSKP s Send NOP Command and ![QOPULSE
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6.5.35

6.5.5.1

ALTERNATE MODES

A command that will change the context of the data

received from a DIA, DIB or DIC.. A command other than

Alternate Mode or an JORESET will clear Alternate

Mode. :

6.5.3.2

ALTERNATE MODE ONE

It changes the context of DIA to read the current memory

address. The ending address after a Read/Write transfer

will point to the last address plus one.

ALTERNATE MODE TWO

It changes the context of the DIA and DIB command. This

is used to extract the syndrome (ECC remainder not equal

To zero after a read command) from the Controller In

order to determine whether the data error within the

sector read is correctable or not.

ERROR CORRECTION CODE (ECC)

When a write command is specified the ECC hardware divides

the data field within the sector by a fixed *generator

polynomial and appends the resulting checkword to the

data field.

*¥Generator Polynomial

X-32 + X-25 + X—-21 + X-11 + X-2 + 1

When a read command is specified the ECC hardware divides

the data field and the appended checkword within the

sector by a *factored version of the same generator

polynomial. ‘If a data error occurs, the resulting

remainder is non-zero, and the data transfer status (DIA)

bit position 8 is set (BIT 8 will not set if the controller

was enabled to correct and the error is correctable). Be

aware that there exists a small class of errors which are

undetectable due to the cyclic properties of the

generator polynomial.

*Factored Version

(Xt + X-2 + 1) (X-21 + 1)
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6.5

The ECC feature detects all error bursts contained withtIn
21 or less contiguous bits in a sector and allows correction
of all error bursts up to 11 contiguous bits.

FORMAT SEQUENCER

The BMX-1 disk controller features a format sequencer which
controls the disk side of the Controller. The firmware

which controls this sequencer is contained [In PROMS
allowing disk format changes to take place in the PROMS
instead of the microprocessor firmware.

The format sequencer firmware is arranged in eight banks
of 64 words each and is selectable for the format
bank desired. Each bank consists of READ/WRITE/
FORMAT CODE. The last bank is reserved for Self-test.

READ/WRITE FORMATS

The BMX-1 will support up to 7 different types of media

formats (see Figure 6.2).
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1)

2)

3)

4)

APPENDIX A

DIAGNOSTIC SUPPORT PACKAGE

GENERAL INFORMATION

BOOTSTRAP PROCEDURES

LOADING DSP FROM TAPE

Load desired DSP tape and put Drive On-line.

Perform the following steps when the system has the program

load option. (If system does not have program load option

consult processor manual.)

A) Put 100022 or 100062 on console data switches 0 - 15.

B) Program load.

a) Press program load switch if front panel has switches.

b) DG virtual console, enter 100022L or 100062L (Cif

100062 first enter 100062 in 11A).

Cc) Point 4 virtual console, set switches or CPU board,

enter P22 or P62. |

Enter tape file number, followed by a carriage return of

desired test.

[f program is not self starting perform the following steps:

A) Front Panel Switches.

a) Put starting address on console data switches (0-15).

Db) Press examine memory.

c) Put switch settings on console data switches (0-15).

d) Press continue.

B) Virtual Console,

DG

a) Enter switch settings in 11A through keyboard.

Db) Enter starting address (XXXXR) through keyboard.

c) To change switch settings, enter break, change 11A

through keyboard, and enter PC address when break

occurred. (XXXXR)

d) To continue on error halt, enter PC address (XXXXR).

POINT 4

a) Set switches on CPU board.

b) Enter starting address (JXXXXX).

c) To continue on error halt, enter PC address (JXXXXX).



LOADING DSP FROM TAPE TO DISK

The last file on the DSP Tape (reference menu for number)

Is a dump format copy of the previous files. This allows

a user to load (use RDOS load command) the files onto a disk

The files can now be booted from disk (enter file name In

response to filename? or pathname?).



INDEX

(A)

ACCUMULATOR FORMATS

DIA=READ CURRENT MEMORY ADDRESS ..cccccsssesccccveveeeeeOAI5

DIA-READ DATA TRANSFER STATUS .cccccncsssccee ccc er ec ene 6-6

DIA~READ ECC REMAINDER UPPER ..... a cece ece ee AH 14

DIB=READ DRIVE STATUS 2... cee weees cece creer eens cece eee O10

DIB=-READ ECC REMAINDER LOWER ..cccceececvsvccccceesesescOAI1d

DIB-READ EXTENDED MEMORY ADDRESS ....csececees cece ere ceens 6-14

DIC=-READ SURFACE, SECTOR AND COUNT ...... coe e eee ccc cece 6-15

DOA-SPECIFY COMMAND AND DRIVE ...ceeeeees ccc c eco c ccc ccee 6-3

DOB-LOAD STARTING MEMORY ADDRESS ..cccccscvccvccccsevecs 6-4

DOC-FIRST DOC SPECIFIES EXTENDED SURFACE, SECTOR.
| AND COUNT (DOUBLE DOC MODE ONLY) ..rcccceccvvcccees

DOC=LOAD DRIVE ADDRESS ..ccccccccsrnccscvccecss coe

DOC=SECOND DOC SPECIFIES LOWER FIVE BITS OF SURFACE,
SECTOR AND COUNT (FIRST AND ONLY DOC IF SINGLE

DOC MODE) wee vevercccncceevnsvnvcceees a

DOC=SPECIFY CYLINDER ..........2.. a coe cece sens

READ STATUS=ALTERNATE MODE ONE 2... ccc ccc cen cernccccccees

READ STATUS-ALTERNATE MODE TWO ...... cee eee e eens cee w eae

READ STATUS=NON ALTERNATE MODE ...cccccvccccsccccvcves oe

(C)

CABLING

BMC BUS were ccccccccves cere ce recns cece rece r rere ese reeed

EXTERNAL DISK 2c c cere ccc ccc rv cern ccc vreccens ce emcee eee eee elm

INTERNAL DISK ...... Cee meer eer reece error recs eres eeeved

SYSTEM GROUNDING ... cece cece sv cccene Cece cc cens cece cece ed

COMMAND DESCRIPTIONS

ALTERNATE MODES

: ALTERNATE MODE ONE ...cccccccsvene cece creer eee e eee e O26

ALTERNATE MODE TWO ...cccervccecevves cece ee eee eee eo e026

DATA TRANSFER COMMANDS

FORMAT . ccc cc rc ccc cere vc ccc ees c cnc esse eescccesesscOnl/

READ BUFFERS ....seees ce coerce rer cee coerce cece cere 6-19

READ COMMAND ..ccee cece cc cece ccseresreseseseveses 20716

VERIFY cece c cece cree rnvvccvccvcevvsccsccesesesssssOnls

WRITE COMMAND 2c cccccccccccccccecccssces cece cee ee Om l/

DRIVE COMMANDS

EXAMINE RAM COMMAND ..ccceccveccesvnsvvcsccscees ~6-20

OFFSET FORWARD ...ccccccnnvvcccccceees Lecce eee ene 6919
OFFSET REVERSE ......... Cece cere reece err e cece re ees OL

RECALIBRATE 2c ccc ccc ccc cece r nrc cece rr ccc rece ese rs sOAl’”

RELEASE DRIVE we cece ccc cen cr vnvvscvcceceves cece eee 00-20

SEEK we cece cere ccc cr nrc cc ccrrrecccceesnceccesse re sO~719

STOP DISK woe ccccrccccccvcccee ce ee errr cree cere eee OA Z20

TRESPASS cece cece ccc ccc cence rece r ene ssncccscsscecs 6-20



CONFIGURATOR PROGRAM ...ccccccccccaces cece reer eres rceres 000 0 4-4

CONFIGURING BMX-1

BMC BUS PRIORITY ...... i cece ee eee ee In Id’

BREAK COUNT ....ccecssccceas Come e reer rere rer eecee sees ee I-16

DATA TRANSFER MODE. coc reece een eee Ce eee eee reer reece oes 02 eI715
DEVICE CODE . occ ccc ccc ccc c crew cree e ere e er ee sere scree ees Ind’

DISK TYPES ce ccer errr cence cece ccccccsserersssessveseses srs ~18

ERROR CORRECTION ENABLE ....... cece emer eee e ene neces ove edn l/

MEDIA FORMAT Cece eee e rer esecns a eee ccee oe ed71/

SECTOR INTERLEAVE RAT 10 Seem er meer ener cree sere r eres cees 3-17
SYNC BYTE 2... eenes Cece rere eee ce eee cece ees ae 3-16

THROTTLE BURST RATE 2... cece vccccvcces coerce rece ee eee e ee I716

CSDKED-RDOS STAND-ALONE DISK EDITOR ........ coe ec cces cece ~4-11

CSDKINIT-RDOS DISK INITIALIZER Loeeees coerce rece cnee coe eee eo 4-8

CUSTOMER SUPPORT ...... Coe emer reer ere ree reser rere seeseseses Ine

(D)

DIAGNOSTIC cece ccc rr ccc nev vvvvvves coer cere rere rere reese ses ee 4m”

DISK DRIVE CONFIGURATION

DRIVE PI CK-HOLD ce em weer ce ec e cee cere cee eee rece ees e cee ee emt

SPECIAL CONSIDERATIONS ..c ccc ccc cre r ccc nnccvccce cccceeeedInIZ

(E)

ERROR CORRECTION CODE ..ccceecccccccccccvcees cece ere rcecne 2 -6-26

ECC ERROR CORRECTIONS COUNTER FUNCTIONS ........ ccc reece ces ~4-14

(F )

FEATURES #ee#e#e@e#ee#8e@e?e @¢@68th6h6UmOthmUCUcOHMmMUCOMrhC HhCUCUhOChUCUcMhOChUCUcMOChChChCUhHMhMUCch HU OHhUhhUCFhUhF corre er cece ccc ere ce eee eee IML

FORMAT SEQUENCER .i. cece ccc ccc ee eee rc weer cere cece neees cece ee O22]

FORMATTER Ceo cere rere r ere rere renee eer ere cece rocco ce cee ete ee ee ta 4



(1)

INSTALLATION

BMC BUS TERMINATION ..ccccccccccccccec See e cece teeeees
BOARD INSERTION ceccccccvcvvcvccscesvevvcces ®e:?8¢e6 eeoeeoeeeee#ee¢ ®

CABLING weve cccccvsnvcccecscens coe e meee rere ccc cee soe

CPU MO DE SELECTION eeeoee7e#eeee#e#ee8#ee7#ee?8e@e?e8e@h8ehmUmUhmUMOhmUhCU MhC OC OhlUchHhUCchOChUC FhCUhHMhUh}HhHMUMhOHhUchOhCUhHhC(<( Hh

DISK DRIVE CONFIGURATION .eccsrvvvrscsnssssevrvessvsssesssrnmte

FORMATTING .....2..- a co eee ever eres eseee

INSPECTION 2... ccc ccc cere ce ene cece eee cece cere cc ens cee

JUMPER SELECTABLE OPTIONS ..... Coe emer reer rere se rereee

POWER FAIL PROTECTION ......seeee ce eee ewer eens ar

POWERING UP ecee eeese?e#e@#¢e¢%8¢#?8e?80e60¢e¢6 @ eee@e3oe0noee8e8 @ 8 @0@@8@8@ @ @ 6 oeoeeee#

PRIORITY SELECTION 1... cccseeeee Cee meee rere ec eee cene

SYSGEN CONSIDERATIONS 2.2... ccc ccc cence cr cccscvccvces coe eee

UNPACKING ...ccceeevvee commer rece ences cee e ec er eee e ens

INSTRUCTION FORMAT ees *#@ ee%ee#ee?e ee @eeesee4eetees#se¢8 80868 @ @ @ 6 eee? @

INTERFACE

COMPUTER oe eeeeeee#seoentke#e#?8e¢ee0e0e8 88 @ @6Uch68HhmUchOhUCUcCOrhCOrhCcOrChUCUchOCUrhOCUchOCUchHMhUhHMhUhHhUCU SHhCUO *eeeee#e¢¢6

DRIVE .cccvevcvnccecvevesvecccecvecee cece sre veces eeceses

(J)

JUMPER SELECTABLE OPTIONS

DISABLE BMC BUS PARITY ccc vencccrncvvsnvvvvvcsscccees

EEPROM WRITE DISABLE 1... ccc cnc ence ncn n nnn vncccscccees

FAILSAFE PRIMARY DEVICE CODE ...ccceceeeeees cece ees a

LOOP ON SELF-TEST oeee7een+eseee¢e#s85§ees#e##%8e#e¢e?8f 88 6¢ @ @Uc@hUcOOhUcCOhlUrFhUO ee%s#¢9%o? °*

(R)

READ/WRITE FORMATS ...ccccccnccrvccceccceccns cc eee cence cee

RELIABILITY . ec ccc ccc cc crc ccc ccc err c err c cern neces ec eee cece

(S)

SPECIFICATIONS .o ccc ccc ccc cc ccc cc cc rere reer eee cere vens cee

(T)

TROUBLESHOOTING ees eoee*eeestee+seeoeee7##e#e7ee0n78e8eee#eee ee ehlUmOmlUcOlUCOOhlUlCcOrmhlC OlClUrOhlUchTMUlUc HU HhUhHhUchOUhHhUFh hr
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DESCRIPTION: ZETACO SMD DISK CONTROLLER DIAGNOSTIC~~. wee me we ~~. ws we me ~~:|PRODUCT OF ZETACO, 1964
JTITL = OIEKD

.DUSR X=

NOMAC 4

i 1 @ PROGRAM NAPE: DISKD. SR

2. @ REVISION HISTORY:

ms es ‘ws jms “ee REY. DATE

we €2/17/'83 j

4 49/87/83 » ANOTHER RDY UNIT WARNING, 4 HD ERR C22,
; i AOS BOOTSTRAP(488’S), NO OFFSET TESTS

j iFOR CMDS

, a2 63.28.84 i FOC, 296 AND BMX TESTS
; »DEYICE CODE CHANGE ROUTINE

43 06'1234 i @DF1 CHANGES, AS TESTS 17-76

3. 8 MACHINE REQUIREMENTS:

NOWA OR ECLIPSE FAMILY CENTRAL PROCESSOR

MINIMUM UF 16K REAO. WRITE MEMORY

CETHUU SMD 015K CONTROLLER

O-$ DISK DRIVES

TELETYPE OR CRT AND CONTROL

-- ~~: ‘. ~- ~~.
» 4.6 TEST REQUIREMENTS : N/A

> 3. 0 SUMMARY:

THIS PROGRAM [5 A HARDWARE DIAGNOSTIC FOR THE

cETACO SMD DISK CONTROLLER AND DRI'YES.

THE CEYICE CODE MRY BE 28-76 OCTAL WITH THE

DEFAULT BEING 27

6. 8 RESTRICTIONS:

THIS PROGRAM HAS NO RESTRICTIONS RS TO SINGLE OR

DUAL PROCESSOR HARDWARE CONFIGURATION HOWEVER, THE

DIAGNOSTIC MAY BE RUN ON ONLY ONE CPU AT A TIME AND

MUST BE THE ONLY PROGRAM BEING RUN WITHIN THE DISK

SYSTEM.

i 7.8 PROGRAM DESCRIPTION’ THEORY OF OPERATION:

?.2 "A" TESTS CHECK:

~ BUSY, DONE, 1/0 BUS SELECT LOGIC

~ DISK SELECT LOGIC, CONTROLLER RAM

; 7.2 "B* TESTS CHECK:



@a@2 DISKD

a4 - START, BUSY, CLEAR LOGIC
2 - RECALIBRATE, ATTN, INTERRUPT LOGIC

83 - INTERRUPT DISABLE, INTA LOGIC
4 ; - THAT SEEKS TO CYL’S @, 1/2 CYL MAX AND CYL MAX CAN AT

65 LEAST 8E EXECUTED AMD SET DRIVE BUSY.
06 - READY/SELECT LOGIC
87

68 7.3 "C® TESTS CHECK:
a9

18 - THAT THE CA REGISTER INCREMENTS PROPERLY

14 WIA OCH OR BMC REQUESTS
12 - THAT A WRITE CAN BE EXECUTED
13 ; - SELD, CLEAR LOGIC
44 - THAT SEEK/WRITE OPERATIONS CAN BE EXECUTED
15 - WRITES TO DIFFERENT HDS, SECTORS

16 - MULTI-SECTOR WRITES

17 - THE INCREMENT HEAD LOGIC

18 - ILLEGAL SECTOR, SURFACE, CYLINDER CONDITIONS

19

2 7.4 "E" TESTS CHECK:

“4

a9 - THAT A READ MAY BE EXECUTED |
23 - 3 SECTOR WRITE READ OPERATIONS (9 DIFFERENT

24 DATA PATTERNS) AT C'YL’S 8.4/2 CYL MAK AND CYL MAX WITH FULL

25 CORE COMPARE

26 - DATA YERIFY FUNCTIGN (NORMAL AND WITH FORCED ERRORS)

Zr i - UPFSET MODES

23 . ~ TLLEGAL COMMAND TRAFS

29 ; = WRITE CYL# TO HEAD 6, SECTOR @ GF ALL CYLINDERS

3B . - WRITE HERD # TO SECTOR @ OF ALL HERDS ON CYL @

el ; - WRITE SECTOR # TO ALL SECTORS OF HEAD CYL @

72 ; - EACH OF THE ABOVE OPERATIONS IS FOLLOWED

32 BY A CORRESPONDING REAOCHECK OPERATION TO YERIFY

24 , DISK ADDRESSING LOGIC.

So

36 75 “F" TESTS CHECK:

3 THE FORMAT LOGIC ON CYL @, HEAD 8, SECTOR 4,

39 ; A BAD SET FLAG I5 5ET AND TESTED

42 THE FORMAT IS SET TO NORMAL AFTER COMPLETION oF
44 THESE TESTS.

2 ; #8 SEE SWPRK 7 OPTION #

42

44 7.6 *S" TESTS ARE SEEK EXERCISERS
45

46 - PERFORMS RANDOM SEEKING EACH SEEK 15 FOLLOMED BY A
47 READ TO HEAD @, SECTOR o

48

49 ; ~ PERFORMS RANDOM OVERLAPPED SEEKING TO TWO DRIVES.

a6 ERCH SEEK IS FOLLOWED BY A READ TO HEAD @, SECTOR @.

Ui [5 THE THE PRIMARY UNIT UNDER TEST AND U2
52 IS THE NEAT DRIVE FOUND IN A 12,38 ETC. SEARCH.
33 IF ONLY 1 DRIVE, TEST IS BYPASSED. TEST IS ONLY RUN
54 i AFTER A PASS IS ACHIEVED ON ALL DRIVES.

35

% ' 8.@ OPERATING MODES/SWITCH SETTINGS:
i”

38 18.1 SWITCH SETTINGS
93 j

68 ; LOCATION "SWREG* IS USED TO SELECT THE PROGRAM OPTIONS
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& 2‘ee ~~ we 7 we. Nee wm. te. wee we me we js
THIS LOCATION WILL BE SET ACCORDING TO THE ANSWERS

SUPPLIED BY THE OPERATOR THE OPTIONS CAN BE CHANGED

OR VERIFIED BY USING ONE OF THE COMMANDS GIVEN IN SEC.

& 3

SMITCH OPTIONS

DIFFERENT BITS AND THEIR INTERPRETATION AT LOCATION

“SMREG" IS AS FOLLOWS:

BIT OCTAL BINARY INTERPRETATION

VALUE YALUE

1 9 LOOP ON ERROR

490081 SKIP LOOPING ON ERROR

: a PRINT TO CONSOLE

ee 1 ABORT PRINT OUT TO CONSOLE

: 8 (0) NOT PRINT % FAILURE

me PRINT % FAILURE

5 3 (0 NOT PRINT ON THE LINE PRINTER

acon 4 PRINT ON THE LINE PRINTER

5 B (0 NOT HALT ON ERROR

we HALT ON ERROR

; N'A

et al DISHELE FORMATTING HEAD &, CYLINDES 3, SECTOR @

HESEE 12. 2

" NA

MSL RECALIBRATE CURING SCUPE LOOP

3 J N'A

alee = 1 SECOND DELRY CURING SCOPE LUOP

LHOR: 8 WA

Mmeda =f PROGRAM WILL PRINT TEST #°5 AND FIRMWARE REYISION

{1°8) Q WA
2 ee om

we 1 PROGRAM WILL EXIT TO OT WHEN

NOT IN TESTS Fi- ##SEE 7 Sit

SWITCH IS SET TO @ UPON EXIT

12(C) 8 OKIP LONG RAM TEST

eee1e =t LUNG CONTROLLER RAM TEST

SWITCH COMMANDS

ONCE THE PROGRAM STARTS ESECUTING THE STATE OF ANY OF

THE BITS CAN BE CHANGED bY HITTING KEYS 1-9, A-F. THE

PROGRAM WILL CONTINUE RUNNING AFTER UPDATING THE OPTIONS.

ERCH KEY WILL COMPLEMENT THE STATE OF THE BIT AFFILIAT-

eb WITH IT, THUS BIT 4 CAN BE ALTERED 8Y HITTING KEY 4.

SETTING OF ANY BIT UF LOCATION “SWREG" WILL SET BIT @.

(DEFAULT MODE 15 DEFINED RS ALL BITS OF SWREG SET TO @)

OTHER COMMANDS $=" = CONTROL KEY)

"CR® =A "RETURN" CAN BE TYPED TO CONTINUE THE PROGRAM
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AFTER ITS LOCKED IN A SWITCH MODIFICATION MODE

“D THIS COMMAND GIVEN AT ANY TIME WILL RESET "Gurec®
TO DEFAULT MODE AND RESTART THE PROGRAM

R THIS COMMAND GIVEN AT ANY TIME WILL RESTART THE

PROGRAM. SWITCHES ARE LEFT WITH THE VALUES THEY

HAD BEFORE THE COMMAND WAS ISSUED.

“0 THIS COMMAND GIVEN AT ANY TIME WILL CAUSE THE

PROGRAM CONTROL TO G0 TO ODT (NOTE: THIS IS AN

OPTIONAL COMMAND AND IS AYAILBLE ONLY IF

ODTPK IS PRESENT)

m THIS COMMAND GIVEN AT ANY TIME WILL PRINT THE

CURRENT OPERATING MODES.

4 THIS COMMAND GIVEN AT ANY TIME WILL LOCK THE

PROGRAM INTO SWITCH MODIFICATION MODE WHERE

MORE THAN 1 BIT CAN BE CHANGED.

i 3.6 OPERATING PROCEEDURE. UPERATOR INPUT:

3.1 LOAD USING THE BINARY LOADER

3.2 STARTING ADDRESSES

eOO-TU IDENTIFY DISK TYPE CINITIALIZE)

PROGRAM THEN PROCEEDS TO Sem.

e@1-00T DIRECT ENTRY! ONLY

eUc-RANDOM SEEK EXERCISERS. 1 PASS OF DIAG FOR ERCH UNIT FIRST?

SEEK EXER 1 [5 A SINGLE DRIVE EXERCISER

SEEK EXER ¢ 15 TWO DRIVE EXERCISER WITH SEEK OVERLAP

JO-D LAGNOSTIC ©RESTART)

3.5 THE PROGRAM PRINTS "PASS" FOLLOWING EACH

COMPLETE PHSS THROUGH THE TESTS. RANDOM

SEEK EAERCISER PERFORMS 1680 SEEKS

FER “PASS” MESSAGE.

7.4 DEVICE CUDE OF CONTRULLER 15 REQUESTED (27 15 DEFAULT)

9.9 UNIT NUMBERS TO BE TESTED ARE REQUESTED TO WHICH THE OPERATOR

ENTERS THE UNIT NUMBERS TO BE TESTED, SEPARATING

THE INDIVIDUAL #°S BY AG?) OR SPACED.

7.6 OPERATOR IS REQUESTED TU ENTER 4, IF UNIT CHARACTERISTICS

DISPLAYED ARE INCORRECT, AND WANTS TO LOOP ON READING THEM

i 10. FROGRHA GUTPUT/ERROR DESCRIPTION:

WHEN AN ERROR IS DETECTED THE PROGRAM PRINTS THE ERROR

PL, ALS 8,4, AND 2 AT THE POINT OF ERROR, THE PROGRAM THEN

WOES INTO A SCOPE LUGP BETWEEN THE ENTRIES TO

SETUP AND . LOOP ALLOWING THE OPERATOR TO SET SWPAK

IN GENERAL THE ERROR PC WILL PUINT TO A CALL ERROR.

THE PRINTOUT WILL BE OF ONE OF THE FOLLOWING FORMATS:

A. STANDALONE CONTROLLER TEST FAILURES-
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B. STATUS ERRORS

MODE UNIT $ DATA

CYL $ HERD soit SECTOR #

ACI(STRTUS) SHOULD =ACe

DESCRIPTIONS OF FAILING STATUS BITS

C. MENORY/DISK ADDRESS ERROR

MOCE UNIT $ DATA

Cre $ HEAD it SECTOR &

ENDING MEMORY /DISK HDORESS ERROR

ACL (MAYDA? SHOULD =ALE

C. INTERRUPT TIMEOUT

MOE 8 URLT $ DATA

CYL # HE Ai $ SELTOR §$

INTERRUPT TIMEQUT

ACOITIONAL TEST SiGNIFICRMCE “SN GE FUUND IN THE PROGRAM

CISTING, ALO RULIGH IT 12 HOPED THHT H NEED FOR THE

LISTING WILL 6E MINIMAL. iWPACK CO SWREG) WILL PROVIDE

ALL CONTROL GVek E57 LOR OPTIONS AND PRINTOUTS.

DATA ERRURS wilh FEZULT IN THE 57 3 9000. BAD

FAIRS AND THE:F A0DRESSE: cEING PRINTED ALOMG WITH THE

TOTAL COUNT. IF AN ECD cRRUR [5 DETECTED. THE CALL

CHELT WILL SCKNOWLEDGe THE FRCT FANG: RETURN TO THE

MAIN TEST -OR THE DATA LOMPRRE PRINTOUTS RESULT

WH THE LST ERROR PRSS ONLY AS THE CHECK ROUTINE

CAECK THE cNTIRE READ BUFFER. HY ERROR ACCOMPANIED

BY AN ELL CreGk, TERMINATING THE READ, MAY CALISE ALL

DATA IN SUCCEEDING SECTORS TO APPEAR EAD.

TESTS THAT “ERPORM A ORECRLIBRATE HAVE AS SEL.

CELAY GUILT INTO THE SCOPE LOOP 86 6SET SWPRK 3 = ft

TO INTRGOUCE AN ADDITIONAL 2 SECUND DELAY SURING

THE SCUPE LF.

IN GENERAL ERCH SUCCESSIVE TEST ASSUMES ALL

PREVIOUS TESTS WORK. BYPHSSING ERRORS

CAN RESULT IN CONFUSING SITUATIONS

IN THE SETIP OF SORE COMPLEX TESTS.

if DEBUG HELP:

O7DTD 146

» de SPECIAL NOTES.SPECTAL FEATURES:

124 TF THE UIS« PACK HAS BHD SECTOR FLAGS SET ON CYLINDER

4 UR UN THE FIRST 3 SECTORS UF HEAD & UF ANY CYLINDER,

ERROR PRINTOUTS WILL RESULT WHEN THE FLAGS ARE

ENCOUNTERED.

122 TESTS Fi-F3 ALTER THE FORMAT ON

CrL @& HD 4 SEC 3 FOR PURPUSES OF

CHECKING THE FORMAT LOGIC AND BAD SECTOR LOGIC.
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i SMPRK? SHOULD BE SET TO 1 IN ORDER TO STOP PROGRAM

i FROM EXECUTING THE FORMAT.

i 12.3 SOME SCOPE LOOPS WILL REQUIRE A RECALIBRATE

; TO INITIALIZE THE DISK DRIVE FOLLOWING A FAILURE.

SET SWPAK 8 = 1 TO INTRODUCE THE RECALIGRATE TO THE

UNIT UNDER TEST.

i 42.4 DISK PACKS

i ONLY USE DISK PACKS FORMATTED BY THE DISKF

FACK FORMATTER PROGRAM. THE DIAGNOSTIC PROGRAM

; WILL WRITE OVER MOST OF THE DISK SURFACE

; 43. RUN TIME:—_=o
n , THE RUN TIME FOR A PASS 15 HPPROAIMATELY: 5 MIN



| DESCRIPTION: ZETACO SMD DISK CONTROLLER FORMATTER PROGRAM

5 PRODUCT OF ZETACO, 1994
tet ap ot os secteade “erie desde debe ke bebe de ke ke be be de he A aK te Ae ACC ACRE BB Be ke

TTL OLSKF ‘

HERNOL WSR xed

WMA NOMRAC OS

(10 PROGRAM NAME | UDISKP. 5k

eM REMISTON HISTORY:

eb CATE

rts He BSSS

id ao 8S HADUG FUR ALTL OSTTOG. ADS SSTRAR © ayy 5)

We ae 26¢'84 /CTSR PULSE COUNTER, ERROR LOGS, 21,

ERRORS, MSB FOR BRD SECTOR LOG

hUEVICE UGE TARNGE SOUTINE

do Hae Be 4 HELL UN WRITE. CDF L

oo AMRCHINE REGUIREMENT

AUYACECLIFSE FAMILY CENTRHL PROCESSOF

Lek RERDSWRITE MEMORY

TELETHRE GR CRT GISFLAY

CETAD =p DISK CONTROLLER

WH? DISK ORTVES

6S.) TEST RELUTREMENTS : NH

62 LMM

THE cETRUU SMD DISK CONTROLLER FORMATTEP

PRUORAM 1S A PRUGRAM DESIGNED TQ FORMAT HN

WELK UIEK PACKS TO BE USED ON DISK SYSTEMS.

THE PROGRAM 15 ‘NOT! A MAINTENANCE PROGRHM

i AND ASSUMES THE HARDWARE TO EE IN WORKING URDER.

THE PROGRAM WILL HALT ON ANY NON-DATH RELATED

ERRORS. ALTHOUGH PRESSING CONTINUE WILL ALLO

THE PROGRAM TO PROCEED, IT 15 NOT RECOMMENDED

THAT THE PROGRAM BE RUN UNDER THESE CONDITIONS.

IT 1S ALSO RECOMMENDED THAT UN-BOARD ECT BE

SUPTWARE UR CONFIGURED GISABLED WHEN FORMATTING

THE CONTROL CAN BE ANY DEVICE 28-76 OCTAL

THE DEFAULT IS 2? #6 SEE 3.

16.8 «RESTRICTIONS: NAA

4 PROGRAM DESCRIPTION/THEOR' OF PERATION:

A FORMATTER PROGRHM (STARTING ADORESS <SA> 5@@)



wee

83

i wa)

By

Wa

it

je [ ybee a aa
62.4 feefe of.

be teos

LaAeda cn cA ert CH aM EN mh CN= a On 5 TO te i Ra e

D1SKF

« eeieed:

4omr't

THE DISK IS FIRST FORMATTED AFTER WHICH A FORMAT

DONE MESSAGE IS PRINTED. THEN A SOSSS PATTERN

IS WRITTEN TO THE ENTIRE PACK AND READ BACK 2 TIMES,

A RANDOM SEEK TEST IS PERFORMED, AND PASS IS PRINTED.

THE DATA PATTERN IS THEN ROTATED

1 BIT AND THE WRITE/READ/READ/SEEK PROCESS IS REPEATED.

RT THE COMPLETION OF THE NUMBER OF PASSES ENTERED

BY THE OPERATOR, A LOG IS PRINTED AND THE DRIVES

ARE RELERSED.
hh he he cin ein odie whvahe aie wip sthpadip eboedmaipote she adeadeahe ade ieedecdodinede cis che ole t NA SAMAR ACK ACK NCA A CK

UN~BURRD ELL SOFTWARE CISABLED, Be ALLOWED TU INSURE PACK

WUALIT'. IF TIMe PERMITS, LONGER RUNS WILL FURTHER INSURE

REL LABILITY.
hoe hp oho wis « te whe cin «he die che cde cde ce hehe chp aheeke de 2 -hertork- Leche Lp hood, . Peck sbecdes headed he ohecks ech « decode chpede cde -de cde ode cls clas Be ehecdncdeeds. docdock

HN'Y HARD DHTA UR ADDRESS eRRORS WILL RESULT IN THE

CHO SECTOR FLA BEING =2T IN THT SECTOR. ANY

“SUPT OATH" Uk "RDORESS ERROR" ADDRESS ENCOUNTERED

(WILE CHUSE THE BAD SECTOR FLAG i BE SET. ANY OTHER

cRRUR WILL CAUSE THE PROGRAM TO PRINT THE FAILURE TO

THE TT! HNO THE PROGRAM WILL HALT. #€THIS PROGRAM [5 NOT

INTENDED TO BE A RELIABILITY PROGeHM FOR THE DISK SYSTEM

ANG: TN GENERAL ASSUMES THE CONTROL AND DRIVE 12 SE IN

WORKING URDER,

H HART ALURES: ERROR IS CEFINED HS SUCH APTER TWO

ATTEMPTS HAVE CEEN MADE SUTH RESULTING IN AN ADDRESS

CRROF. A qaRE ORTR ERS LS CEP INES AS SUCH APTER

= OR MORE UF 14 WRITESPERD RETRY “5 HAVE BEEN

JMEUIOT SS SUL.

t JHELE PROGRAM ONLY ¢SA Sa)

opie a Sa Sa EXCEPT THAT INITIAL PACK CORMAT

UPEFATION 1S oYPASSED.

e. STATISTICS

UrFE 2 FOR LST 20. DISK ADDRESSES OF BAD SECTORS,

OMTA HAD ADDRESS ERRORS, PLUS A STATISTIC TRELE cP

JVERALL ERRIES.

*ANOTE« ONY CHARACTER TYPED WHILE EXECUTING

“el Lil WiLL ENO IT AT THE NEXT CHANGE OF

UFTA rE.

b. LUG RECOVERY (SA [G2)

USE TY RECOVER LOG IF PROGRAM WHS STOPPED EEFORE

-UG PRINTOUT.

E. COMMAND STRING INTERPRETER (5A SWZ)

HS A TROUBLE SHOOTING AID THE SERVICE

ENGINEER MAY TYPE IN HIS OWN TEST LOOP.

HPTER STRRTING AT S@3, THREE ARGUMENTS

MUST BE ENTERED IN RESPONSE TO THREE

PROGRAM QUESTIONS; "UNIT". “DATA", AND

“COMMAND STRING" ALL NUMBERS MUST ENTERED

[N OCTAL.

I. WNIT: = TYPE UNIT # OR CARRIAGE TO

SE THE PREVIOUS ENTRY

IT. DATA: = RANERANDOM
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ALO=ALL ONES

ALZ=ALL ZEROS

PAT=110118 PATTERN

FLO=FLOATING ONE PATTERN

FLZ=FLOATING ZERO PATTERN

ROR=ALTERNATING CYLINDER AND

HEAD, SECTOR WORDS

VAR=EXISTING WORDS ENTERED PREVIOUSLY AS

DESCRIBED BELOW

ALTERNATIVELY ENTER A STRING OF UP TO 7

CCTAL 16 BIT WORDS TC EE

USED AS DRTA THE WORDS

ENTERED ARE USED REPERTEDLY

TO MAKE UP A SECTOR BLOCK.

TYPE CHRRIAGE TO USE THE

PREVIOUS ENTR'?.

iil. LOPRIAND STRING:

JPTIONS 1. REHD HEAD, SECTOR, #56. 7 OWS

< WRITE SAME :

>. SEEK UYLINDER

+ RECALIBRATE

* LMP GG 70 BEGINNING UF LR)

‘ DELAY N CNEDELAY IN MS)

" ViSHELE -WRITE CISABLE?

. TRESPHSS

3 STOP 015k

4. RELEASE

it. UFP CORP SET FORWARL

Le. CFR (OPPSET PEVERSE >

Lo. LR ‘BEGIN LUGP HERE:

id VERIFY (WRITE)

La FORMAT CYL: HO, SELTUR

ie. SAG CBAC SECTOR] CPL WO. SECT CR

1 MEMORY ADDR DHTACWRITE? . CONTROLLER MEMORY COMMAND)

15. TYPE CRPRIAGE RETUPA To SE THE

PREVIGUS COMMAND STRING.

NOTE THAT c1THER SPACES OR A COPA

“A cE USED AS AN ARGUMENT DELIMITER.

CHCH RESPONSE IS TERMINATED bir

TYPING CARRIAGE RETURN. IF MORE

ROOM [5 NEEDED ON H LINE, TYPE

LING FEED TQ SPACE TO THE NEXT LINE.

THE WORD "SAME" USED WITH READ, OR WRITE,

WILL CAUSE THE PREVIOUS DISK

ADORESS PARAMETERS Tl GE USED:

HN RK TYPED WHILE A STRING 1S BEING EXECUTED WILL

VAUSE THE PROGRAM TO RETURN TO COMMAND STRING START.

THE ESCAPE KEY WILL BYPASS UNIT AND DATA PROMPTS TC

THE COMMAND STRING PROMPT.

THE FOLLOWING EXAMPLE WOULD CAUSE UNIT

1 10 SEEK CYLINDER 5@, THEN REPEATEDLY

WRITE SECTORS 2 AND 3 OF HEAD 5,

THEN READ IT BACK AND CHECK. DATA IS SPECIFIED

HS ALTERNATE WORDS OF ZEROS THEN ONES.
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UNIT: 4

CATR: 8177770

COMMAND STRING: SEEK 5@ LR WRITE 5,22 READ SAME LOOP

THE FOLLOWING EXAMPLE WOULD WRITE ZERO 10

CONTROLLER MEMORY LOCATION 1586 <OCTAL)

WNIT: 2

DATA: =WA

COMMAND STRING: MEMORY 16451, 4

NOTE: UPPER MEMORY GIT = 1 DEFINES A WRITE

SWITCH SETTINGS

SWE 8

SWLTCH OPT TONG

MIFFERENT 6175 AND THEIR INTERPRETATION AT LOCATION

‘SWREG" 15 AS FOLLOWS

a1T ULTRAL OBINARY «©6oINTERPRETRAT ION .

WALUE VALUE

i J LULF CH ERROR

+s SKIP LOLFING OW CPROP

5 if Shite TD LONSOLE

a REURT POINT OUT TO CONSOLE

: d UU NUT RINT GN THE LINE PRINTER

SoS L PRINT OM THE LINE PRINTER

ii: G: 3 N'A

ied = 1 LAHELE CAG SECTOR PRINTOUT

SPORTING PROCEEDUREYOPERATOR INPUT:

mh VER TOY ORIVE CORIVES) ARE READY GN-LINE

EHO PROGRAM USING EINARY LORDER

~ 7S SUN GTHER THAN TEST Sig, ENTER CONTROL "9"

AT 3.2% ENTER STARTING ADORESS FOLLOWED &Y AH “R"

STARTING HODRESS (SAD

0 REMD UNIT CHARACTERISTICS ANC: THEN RUN FORMATTER © Sy:

sO FORMATTER.’CHECK PROGRAM

ct CHECK PROGRAM ONLY

We ERROR LOG RECOVERY (SEE 7 6, BAD

“43 LIRWIANG TRING INTERPRETER

OPERATOR [3 REQUESTED TO ENTER CEVICE COOE OF

CONTROLLER (ORFAULT 27)

UPEPATOR 15 REQUESTED TO SET SWPAK FOLLOWED

GY A CARRIAGE RETURN (SEE 3. 3)

HUNTH, DAY, YEAR (I.E 7700, HOUR, & MIN

“TF COR] 15 GIVEN THIS ROUTINE IS BYPRSSED)

ENTER @ OF PRSSES FOR TEST COMLETION (IF COR) IS
GIVEN THIS ROUTINE IS BYPASSED)

UPERATOR 15 REQUESTED TO ENTER YES/NO TO CONTROLLER
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CORRECTION, IF IT IS ENABLED

UNIT NUMBERS, TYPES, AND THEIR CHARACTERISTICS

ARE THEN DISPLAYED, “PLEASE VERIFY

OPERATOR IS THEN REQUESTED TO ENTER

UNIT NUMBERS TO BE TESTED<@-3)

OPERATOR IS THEN REQUESTED TO ENTER

TYPE OF DISK (USER DEFINED ENTER 1@)

A. IF TYPE ENTERED DID NOT MATCH, ENTER ¥

1 2 OR 3 TO RE-DEFINE A DISK TYPE

# OF HEADS FOR NeW TYPE (IN DECIMAL)

$F CYLINDERS FOR NEW TYPE CIN DECIMAL:

$ OF SECTORS FOR NEW TYPE CIN DECIMAL. CANNOT BE COWNSIZED)

RETURN TO 3.7mom wo
OPERATOR INPUT CONTROLLED PRINTOUTS ARE AS FOLLOWS:

L = FIRST 26%. BAD SECTORS, DATA, OR ADDRESSES

ALSG LISTED 15 A COUNT FOR CONTROLLER

JURRECTS.UNIT (ON BOARD ECC CORRECTION AND OFFSET CORRECTS)

PRUGRAM UUTPUTERROR DESCRIPTION:

2. ERRORS- ERRUR STATUS 15 PRINTED

WHENEVER ENCOUNTERED. WHEN DATH ERRORS

ARE FOUND ONLY THREE ARE PRINTED PER

ENCOUNTER. .SEE PHRAGRHPH 14. 5)

2 TP cPRURS ARE ENCOUNTERED BORE THAN ONCE,

H CUNT WILL BE *ECORDED AND A BAD SECTOR FLAG SET.

ALL HOORESS INFO WILL BE PRINTED IN GCTAL.

ERROR FESORTING AND RECIAERY

ALL ERROR: ARE IDENTIFIED, AND THE

PROLRAM 15 ROWTED VIAH BASE TO A CALL TO Ch Sh.

MITH TRE EXCEPTION UF ADDRESS AND DATA ERROFS

TRE ROR WILL THEN LOUP FOR OPERATOR INTERVENTION,

UN THE GHSIS OF SWPAK (SEE 3. 3

RECALIBRATE - ANY UNUSUAL STATUS [5 REPORTED

IMMEDIATELY RNG HN ERROR RETURN EXECUTED.

SEEK - POSITIONER FAULT STATUS RESULTS

IN STATUS PRINTOUT AND ERROR RETURN.

WRITE - FOLLOWING “DONE” GN A WRITE, ERRORS ARE

CHECKED IN THE SEQUENCE SHOWN BELOW ERROR

RECOVERY PROCEDURE IS OUTLINED FOR ERCH CASE.

IF THE ERROR IS NOT PRESENT THE NEXT CHECK [5 MADE.

DRIVE STATUS (GIB) 15 CHECKED 4ST FOR BOTH READ ANG

WRITE BEFORE ANY DIA CHECKS ARE MADE

4. READ/WRITE TIMEOUTS, DATA LATE. ILLEGAL SECTOR,

ECCCORTA OK), OR ANY ORIYE FAULT- PRINT THE ILLEGAL

STATUS HND DO AN ERROR RETURN.

5. HDDRESS ERROR- REPEAT THE WRITE, IF TEST PHSSES

THE SECOND TIME, 00 A NORMAL RETURN; OTHERWISE

FLAG AS HARD, 5ET THE BAD SECTOR FLAG FOR THAT SECTOR
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RAND 00 AN ERROR RETURN.

IF A HARD CYLINDER ADDRESS ERROR OCCURS, A READ

ON AN ADJACENT HEAD WILL BE ATTEMPTED TO DETERMINE

WHETHER THE FAULT SHOULD BE CLASSED AS A SEEK ERROR

OR AN ADDRESS ERROR. THE FIRST 3. HARD ADDRESS

ERRORS WILL HAVE THEIR ADDRESSES LOGGED.

6. ENDING MEMORY ADDRESS -PRINT THE ERROR MESSAGE,

CHECK FOR A DISK ADORESS AND DO AN ERROR RETURN.

7. ENDING [5K ADDRESS -PRINT THE ERROR MESSAGE AAD

OO RN ERROR RETURN

READ ~- ALL EAD ERRORS WITH THE EXCEPTION UF DATA RELATED

ERRORS ARE HANDLED THE SAME AS DESCRIBED FOR THE WRITE

OPERAT ONS

OHTA ERRORS - DATA [5 REREAD 9 TIMES.

Ir CATR IS EHD ON 2 OR MORE OF

{@ TRIES, A ARRD ERROR COUNT 15 INCREMENTED.

"AE BRO SECTOR FLAG 15 SET IN THAT SECTOR, AND AN

ERRUR RETURN 15 TRKEN IF DATA 15 GOOD ON ALL RETRIES,

Tae cRRUR 15 CUNSTDERED SOFT ANO A NORMAL RETURN [5

TAKEN.

THE 1ST 20 CATA ERRORS “HARD OP SOFT: ARE LOGGED

DEBIG HELP:

SET tL

SPELIAL NOTES SPECIAL FEATURES;

2. TRE PROGRAM 15 'NOT' A ARINTENANCE PROGRAM

HAD S52 NES THE AARDWARE TO BE IN WORKING ORDER.

THE PRUGRHM WILL HALT ON ANY NON-DATA RELATED

SPP LRS. ALTHOUGH PRESSING CONTINUE WILL ALLOW

THE “Wak TO PROCEED, IT 1S NOT RECOMMENDED

THAT THE PROGRAM BE RUN UNDER THESE CONDITIGNS.

«. it [S RECOMMENDED THAT AT LEAST 3 PASSES (hl’RR.'S)

EE ALLOWED (SEE BELOW) TQ INSURE PACK QUALITY.

IF TIME PERMITS, LONGER RUNS WILL FURTHER

INSURE QUALITY.

PROGRAM RUNTIME :

PROGRAM RUNTIMES ARE SUBSTANTIALLY REDUCED WITH

MERURIES OF 24K OR LARGER. RUNTIMES ARE ALSO

VEPERDANT SN CPU TYPE, DRIVE SIZE AND DRIVE TYPE.

> PASSES AFTER FORMAT ARE RECOMMENDED FOR

SURFACE VERIFICATION.

READ, WRITE AND SEEK OPERATIONS ARE TIMED

BY SPECIAL ROUTINES. WHEN THE PROGRAM IS

FIRST STARTED, THE TIMING ROUTINE WILL TEST

FOR THE PRESENCE OF A REAL TIME CLOCK (RTC)

TO CERI'VE TIMING FROM IT.
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DESCRIPTION: ZETACO SMD DISK CONTROLLER RELIABILITY PROGRAM

; PRODUCT OF ZETACO, 1984

_TITL OISKR

.DUSR Art

_NOMAC &

i419 PROGRAM NHME: = DISKR 5k

i244 REVISION HISTORY:

REY. DATE

ih Wo. WS.83 i

wt 19.60 SS ‘5426 @ SKP TOGETHER, STACK ANG

» ROS BOOTSTRAP AT 400, NO VERIFY

; i WITH RANDOM CATR TEST Sde SMT 18

He’ 43,2894 » ADD RELEASE COMMAND TO RC

‘POR CUAL PORT, OHISY CHAIN

iDISK SECTOR PULSE COUNTER

| iDEYICE COCE CHANGE RIAITINE

“We PAT 24 SECTOR

j 43 WS. SBy'34 i elFt,

ro ARCHING REQUIREMENTS:

, NOVA ECLIPSE FRAIL CENTRAL PROCESSOR

. Lok REHD WRITE MEMORY

TELETYPE OR CRT CTSPLAY

cETACU SMD CISK CONTROLLER

Hs DISK ORI ES

4 TEST REGUTREMENTS : Ne’

oo SUMMARY

THE ZETACO GISK CONTROLLER RELIABILITY

j PROGRAM 15 A MRINTENANCE PROGRAM DESIGNED TO

EXERCISE AND TEST THE ZETACO SMD DISK SUB-S'STEMS

i AND 1-4 DISK ORI'VES. THE DISK DRIVES MAY BE

; SHARED EETWEEN TWO COMPUTERS IN WHICH CASE

i THE FOLLOWING PROGRAMS MAY GE RUNNING IN EACH

i COMPUTER :

STHETING RORESSES’S (5A) 58, 581 RANDOM RELIABILITY

5A SOS COMMAND STRING CIF A RELEASE COMMAND [5

INCLUDED IN THE COMMAND STRING)

, THE CONTROL CAN BE ANY DEVICE CODE 28-76 OCTAL.

i THE DEFAULT [S 27 -SEE 9.4 FOR OTHER SETTINGS

+6.6 RESTRICTIONS:

1 THE DISK DRIVES MAY BE
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SHARED BETWEEN TWO COMPUTERS IN WHICH CASE

THE FOLLOWING PROGRAMS MAY BE RUNNING IN EACH

COMPUTER:

STARTING ADRESSES’S (SA) S@@, 51 RANDOM RELIABILITY

SA 583 COMMAND STRING (IF A RELEASE COMMAND IS

INCLUDED IN THE COMMAND STRING)

IF NO DRIVES ARE TO BE SHARED, THERE ARE NO OTHER

RESTRICTIONS AS TO THE RUNNING OF THESE PROGRAMS ON

R CUAL PROCESSOR SYSTEM

é. FRY COMBINATION OF DRIVES

MAY BE TESTED BY THIS PROGRAM AT A SINGLE TIME

PROGRAM GESCRIFTION’ THEORY OF OPERATION:

A RELIABILITY TEST (SA 5@@)

A RANDOM NUMBER GENERHTOR [5 USED TO SELECT A

DISK DRIVE, CYLINDER, HEAD. BEGINNING SECTOR,

FIND NUMBER JF CONSECUTIVE SECTORS. RANDOM

CATH 15 THEN GENERATED. WRITTEN, AND READ.

THE ZEQUENCE 15 REPEATED INDEFINITELY.

iF ORUMUING MULTIFLE UNITS, OVER LAPPED SEEKS ARE

EMPLUYED IF THE NEXT RANDOM UNIT 1S DIFFERENT FROM

THE CURSENT UNIT UNDER 1.0 EXECUTION

B. RELIABILITY TEST (SA 581) WITH OPTIONS

SANE HS A, EXCEPT THAT OPERATOR 15 GI'YEN

OPTIONS ON CATA PATTERNS (SEE 7D I1)

HAD ety CHDUSE A CONSTANT CYLINDER, HEAD, SECTOR

OR @ OF SECTORS. RNY LETTER RESPONSE TO CYL. HEAD ETC.

61> RANDUM FUNCTION FOR THAT VARIABLE. A CARRIAGE

RETURN GNLY GETS THE RANDOM FUNCTION FOR ALL ARIABLES.

THE JPErATGR 15 ALSO ASKED TO RESPOND TU

JTTTER GPTIONCYES NOD. IF YES, A RANDOM DELAY (G-46, Sams)

[2 INSERTED INTO THE BACKGROUND LOOP TO CREATE

H MORE SS 7NCHRONGUS DISK [0 LOOP.

U. INCREMENTAL DISK ADDRESS TEST (SA Sa2)

OPERATOR 15 GIVEN OPTION GN DATA (SEE 7D II)

REQUESTED DATA IS FIRST WRITTEN (SEE SWPAK1G) OVER

THE ENTIRE PACK. THEN THE DATA IS READ FROM

ALL SECTORS . THIS INSURES THAT ALL DISK

PACK BLOCKS ARE USEABLE AND ARE FORMATTED

FROPERLY. THE TEST 15 THEN REPEATED FOR ALL

READY DISCS. AND PASS IS PRINTED. THE

SEQUENCE [5 REPEATED INDEFINITELY.

#ACTE

SWPPK7=1, PROGRAM WAITS AFTER WRITE WITH READ

VERIFICATION ALLOWING OPERATOR TO CHANGE PACKS.

SWPAKS=L, PUTS PROGRAM INTO READ ONLY MODE

SASS SOL S@z ONLY. IF SA S@1-DATA MUST 'NOT! BE

RANDOM (SEE 7D IT).
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PLL NUMBERS ENTERED ABOVE MUST BE IN OCTAL

ANY NON-OCTAL INPUT IS TREATED AS A LETTER

ANY LETTER INPUT FOR CYL HEAD, SECTOR, OR # OF

SECTORS GETS RANDOM FUNCTION IN THE RELIABILITY

TEST WITH OPTIONS.

D. COMMAND STRING INTERPRETER (SA 583)

AS A TROUBLE SHOOTING AID THE SERVICE

ENGINEER MAY TYPE IN HIS OWN TEST LOOP.

AFTER STARTING RAT 5@3, THREE ARGUMENTS

MUST BE ENTERED IN RESPONSE TO THREE

PROGRAM QUESTIONS; “UNIT". “DARTA", AND

"COMMAND STRING". ALL NUMBERS MUST ENTERED

IN OCTAL.

I. UNIT: TYPE UNIT # GR CARRIAGE TO

USE THE PREVIOUS ENTRY

qT]. CHTH: RAN=KHNDOR

ALOALL ONES

ALZ=ALL ZEROS

PAT=155559. PATTERN

ROT=195955 PATTERN ROTATED ON

SUCCESSIVE PASSES

ALT=S2529 PHITERN

FLOSFLOATING ONE PATTERN

FLZ=FLORTING CERU PATTERN

AOR=ALTERNATING (''LINDER AND

HEAD. SECTOR WORDS

HAR=ENISTING WORDS ENTERED PREYIOUSLY AS

DESCRIBED BELCM

ALTERNATIVELY ENTER A STRING OF UP TO 7

UCTAL 16 BIT WORDS TO BE

JOE AS ORTR. THE WORDS

ENTERED HRE USED REPEATEDLY

Ti) MAKE UP A SECTOR BLOCK.

TYPE CARRIAGE TO USE THE

PREYIOUS ENTRY.

III. COMMAND STRING:

UPTIONS 1 READ HEAD, SECTOR. #SECTORS

WRITE SAME

SEEK CYLINGER

RECALIBRATE

LOOP (G0 TO BEGINNING OR LR?

DELAY N (N= CELRY IN MS)

DISABLE “WRITE DISABLE)

TRESPASS

STOP DISK

RELEASE

GFF (OFFSET FORWARD)

OFR COFFSET REVERSE)

13. LR (BEGIN LOOP HERE)

14. VERIFY (WRITE)

15. MEMORY HOOR, DATA (WRITE) (CONTROLLER MEMORY COMMAND)

Robt fg Me go den a poi
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16. TYPE CARRIAGE RETURN TO USE THE

PREVIOUS COMMAND STRING.

NOTE THAT EITHER SPACES OR A COMMA

MAY BE USED AS AN ARGUMENT DELIMITER

EACH RESPONSE IS TERMINATED 6Y

TYPING CARRIAGE RETURN. IF MORE
ROOM 1S NEEDED ON A LINE, TYPE

LINE FEED TO SPACE TO THE NEXT LINE

THE WORD "SAME" USED WITH READ, OR WRITE,

WILL CAUSE THE PREVIOUS DISK

ROORESS PARAMETERS 70 BE USED.

AN R TYPED WHILE A STRING 1S BEING EXECUTED

WILL CRUSE THE PROGRAM TO RETURN TO THE

COMMAND STRING START. THE ESCAPE KEY WILL

BYPASS THE UNIT HND DATA PROMPTS TO THE

COMMAND STRING PROMPT.

THE FOLLOWING EXRMPLE WOULD CAUSE UNIT

1 TO SEEK CYLINDER %@, THEN REPEATEDL’

WRITE SECTORS ¢ HND > OF HEAD S,

THEN REHD IT BACK AND CHECK. DATA 1S SPECIFIED

HS ALTERNATE WORDS UF ZEROS THEN ONES.

WNIT: 1

DATR: Berry

COMMAND STRING: SEEK S@ LR WRITE 5,2,2 READ SAME LOGP

THE FOLLOWING EXAMPLE WOULD WRITE ZERO 10

CUNTROLLER MEMURY LOCRTIGN 1568 COCTAL:

WNIT: ot

DATA: NA

COMMAND STRING: MEMORY 161520, @

NOTE: UPPER MEMORY BIT = 1 DEFINES A WRITE

E. QUICKIE FORMATTER (SA S84)

FORMATS PACK AND HALTS. THERE [5 NO YERIF',

NO FLAGS ARE SET, AND NO ERROR CHECKING

F RUNALL (5A S65)

PROGRAM ALTERNATES BETWEEN THE PROGRAMS DESCRIBED

IN ¢.B¢4 DATA PATTERNS -PAT, RAN, FLZ, FLO) AND

¢.C(6 DATA PATTERNS -PAT. RAN, ADR, ALT1, ZEROES, ONES)

AND 7H, AND IN THAT ORDER.

G SEEK EXERCISER (SA 5é6)

PROGRAM PROVIDES A SEEK SCAN SEQUENCE

CONVERGING FROM THE EXTREME GUTERMOST TRACKS INTO THE

HOJACENT TRACK IN THE CENTER, THEN DIVERGING AGAIN TO

THE EXTREMES.

H. RANDOM SEEK EXERCISER (SA 587)

PROGRAM PROVIDES A RANDOM SEEK SEQUENCE

HIGH ALL SEEKS IN G/H ARE FOLLOWED BY A 1 SECTOR READ

BUT WITH NO DATA CHECK. ALL SEEKS ARE TIMED

WITH MAX, MIN, AND AVE. TIMES BEING LOGGED IN MS.

SEEK PATHS FOR MAX, MIN VALUES ARE ALSO LOGGED.
HHICAUTION -ECC ERRORS WILL RESULT IN SA’S 586,587 IF
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PACK IS NOT 1ST WRITTEN AFTER FORMATTING

I. ERROR COUNT/LOG RECOVERY (SA 518)

IN THE EVENT A PROGRAM WAS STOPPED DURING A RUN THE

ERROR LOGS MAY BE RECOVERED AT THIS STARTING ADORESS.

eeeHST BE DONE BEFORE ANY PROGRAM RESTART RS PROGRAM

INITIALIZATION ZEROES ALL LOGS.

SWITCH SETTINGS

STD 8

SWITCH UPTIONS

DIFFERENT BITS AND THEIR INTERPRETATION AT LOCATION

“SWREG® 15 AS FOLLONS:

BIT

cn

186A)

11(B)

12(C)

15(D)

OCTAL

YALUE

We BES

Wine

Beth

6106

$0018

BO084

BINARY INTERPRETATION

¥ALUE

8

1

0

1

LOOP ON ERROR

SKIP LOOPING ON ERROR

PRINT TO CONSOLE

ABORT PRINT QUT TO CONSOLE

PRINT PASS

DO NOT PRINT PASS

DO NOT PRINT ON THE LINE PRINTER

PRINT ON THE LINE PRINTER

DU NOT EXIT TO OCT ON ERROR

EXIT TO GOT ON ERROR

aaee NH

BREAK FOR PACK INTERCHANGE

week H.R

FOR READ GNLY MODE (SA S84, 582)

N/A

BYPASS DATA CHECK

WA

DO VERIFY AFTER WRITE (SA S@2 ONLY AND

NOT RANDOM DATA)

N'A

ENABLE BAD SECTOR PRINTOUTS

N/A

HALT ON DRIVE ERROR PRIOR TO

RECOVERY RECALIBRATE OPERATION

NO TRACE

TRACE PRINTOUT ON ERROR

OPERATING PROCEEDURE/OPERATOR INPUT:

A YERIFY DRIVE (DRIVES) ARE READY ON-LINE

B. LORD PROGRAM USING BINARY LOADER
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C. TO RUN OTHER THAN TEST S85, ENTER CONTROL “O"

AT 9.2 ENTER STARTING ADDRESS FOLLOWED GY AN °R®

STARTING ADDRESS

268 READ UNIT CHARACTERISTICS AND THEN RUN ALL TEST (S85)

308 RELIABILITY TEST, ALL CYLINDERS

Jet RELIABILITY TEST, ‘OPTIONS)

id INCREMENTAL DISK ADDRESS TEST

383 COMMAND STRING INTERPRETER
504 QUICKIE FORMATTER

5é5 RUN ALL

386 SEEK EXERCISER (CONVERGING, DI'VERGING PATTERN)

87 SEEK EXERCISER (RANDOM PATTERN)

18 ERROR COUNT/LOG RECOVERY

OPERATOR 1S REQUESTED TO ENTER DEVICE CODE OF

CONTROLLER (DEFAULT 1S 27)

STARTING ADDRESS [5 DISPLAYED AND

UPERATOR 15 REQUESTED TO SET SWPAK FOLLOWED

BY A CARRIAGE RETURN “SEE 3. 3)

OPERATOR 15 REQUESTED TO ENTER ‘YES/NO TO

EXERCISE MAPS. IF PRESENT .

DATE -DAY, MONTH, YEAR (I.E 77... ), HOUR, & MINUTE (A [CR]

RESPONSE WILL IGNORE THIS ROUTINE)

UPERATUR 15 REQUESTED Ti) ENTER YES/NO IF ANY

DUAL SOLUME CRIES (CMDS)

OPERATOR [5 REQUESTED TO ENTER YES-NO TU CONTROLLER

CORRECTION, IF IT [5 ENABLED

UNIT NUMBERS, TYPES, AND THEIR CHARACTERISTICS

ARE THEN DISPLAYED, "PLEASE VERIFY"

UPERRATOR [5 THEN REQUESTED Ti ENTER

WNIT NUMBERS TO BE TESTED <@-2)

PERATOR 1S THEN REQUESTED TO ENTER

TYPE OF DISK (USER DEFINED ENTER 10)

A. IF TYPE ENTERED 15 18, ENTER @

1 <2 OR 3 TO RE-DEFINE A DISK TYPE

6. # OF HEADS FOR NEW TYPE (IN DECIMAL)

L. ROOF CYLINDERS FOR NEW TYPE CIN DECIMAL)

O. # OF SECTORS FOR NEW TYPE CIN DECIMAL, CANNOT BE COWNSIZED)
E. RETURN TO 3.7

## H CCR] ONLY RESPONSE TO UNIT NUMBERS, WILL LEAVE

UNIT INFORMATION IN PREYIGUS STATE.

## A [CR] ONLY RESPONSE TO ‘YES/NO WILL

DEFAULT TO NO

OPERATOR INPUT CONTROLLED PRINTOUTS ARE AS FULLOMS:

L = FIRST 100. BAD SECTORS, DATA, OR ADDRESSES

5 = SEEK TIMING STATISTICS (5@6, 50? ONLY)

A = SECTORS WR, ERROR COUNTS, AND ON BORRD ECC AND CFFSET CORRECTS

HNOTE*® ANY CHARACTER TYPED WILL END PRINTOUTS AT THE

NEAT CHANGE OF DATA TYPE.

U. OPERATING MODES

1 OF 4 DIFFERENT MEMORY/INTERRUPT MODES MAY BE IN USE
IN THIS PROGRAM AND ARE DESCRIBED AS FOLLOWS:
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1-BACKGROUND ONLY, WAIT ON INTERRUPT.

MAX @ OF SECTORS = ALL OF AVAILABLE CORE (IE NOT TAKEN

BY PROGRAM) OR 32 SECTORS MAX USED FOR SA’S 583, 586, 567

2-BACKGROUND/FOREGROUND MODES, 2 BUFFERS USED FOR

BOTH READ AND WRITE PURPOSES. MAX # OF SECTORS

= 1/2 OF AVAILABLE CORE OR 32 SECTORS MAX USED

FOR CONSTANT DATA PATTERNS.

3. -BACKGROUND/FOREGROUND MODES, 4 BUFFERS ¢ 2 FOR READ

AND 2 FOR WRITE) MAX @ OF SECTORS =L/’S OF AVAILABLE

CORE OR Se. MAX USED FOR VARIABLE DATACEAPECT ADR).

4. -IF THE ECLIPSE OR NOVA-3 MAPS ARE IN THE SYSTEM,

AND MAPPING [5 REQUESTED, ONE OF TWO MAPPING SCHEMES

WILL BE IN EFFECT

4.1 THE 157 N PHYSICAL 1K BLOCKS CONTAINING THE PROGRAM

WILL BE MAPPED TO THE 157 N 1K LOGICAL BLOCKS IN BOTH

THE A AND & USER MAPS. THIS MAPPING WILL REMAIN

CONSTANT. A 25. K PHYSICAL BLOCK WITH THE

START ik DESIGNATED BY THE PROGRAM VARIABLE MPB°N

WILL GE ALLUCATED TQ THE DISK I-‘D BUFFER AS FOLLOMS:

THE 23K 1-0 BUFFER [5S DIVIDED INTO 3 NON-CUNTIGUGUS

CURFFERS, 3k UF COMMONCTO EUTH THE A AND 6 I/0 BLOCKS)

WRITE SUFFER WHBD. 3k OF READ BUFFER ALLOCATED TO THE

H-1.0 SLOCKC RAD ¥IR THE R USER MAP. AND 8k

UF READ BUFFER HLLOCATED TO THE 8-10 BLOCKCRB) ¥IA

THE 6 USER MAP. "HE 1K ELOCKS CF THE 3 BUFFERS ARE

INTERLERVED IN THE FHY'SIZAL SPACE IN THE FOLLOWING

MANNER

WHEL, RAL kBL, WABE, RAZ, RB2, WABS ETC.

$< THE Cok PHYSICAL 1.0 BUFFER 15 MAPPED TO THE

15T 23K LOGICAL IN THE DCH MAP. DISPLACEMENT YALUES

H. OEM. 2 AND HOOBR, 2 ARE ADDED TO THE USER LOGICAL

HDORESSES WHEN LOADING THE DCH MEMORY ADORESS REGISTER.

PROGRAM WWTPUT/ERROR DESCRIPTION:

ALL ERRORS ARE IDENTIFIED, COUNTED, AND THE

PROGRAM [5 ROUTED VIA BASE TO A CALL TO CKSW

ON THE BASIS OF SWITCH SETTINGS (SEE 3.2) THE

FROGRAM WILL GO INTO A SCOPE LOOP, UR PROCEED,

DEPENDING GN THE SWPAK SETTINGS.

UPON LOSS UF READY HND A SINGLE DRIVE. THE PROGRAM

WILL PRINT THE HPPROPRIATE ERROR MESSAGE AND WILL NOT

PROLEED UNTIL READY 15 RETURNED. IF MULTIPLE

DRIVES EXIST, THE PROGRAM WILL CONTINUE WITH THE

REMAINING DRIVES. IF THE DOWN DRIVE IS PLACED BACK

ONLINE, THE PROGRAM WILL RESUME TESTING OF

THAT DRIVE. THE ABOYE ALSO APPLIES TO THE LOSS

OF WRITE ENABLE IF THE PROGRAM IS IN A WRITE MODE

RECALIBRATE - ANY UNUSUAL STATUS IS REPORTED
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IMMEDIATELY AND AN ERROR RETURN EXECUTED.

SEEK - POSITIONER FAULT STATUS INCREMENTS SEEK

ERROR COUNTER ANY ERROR STATUS RESULTS

IN STATUS PRINTOUT AND ERROR RETURN.

A RECALIBRATE WILL BE PERFORMED BY THE ERROR HANDLER

PROGRAM WILL LOG THE FIRST 28. CYLINDERS

TO/FROM ON FINDING SEEK ERRORS

WRITE - FOLLOWING “DONE” ON A WRITE, ERRORS ARE

CHECKED IN THE SEQUENCE SHOWN BELOW. ERROR

RECOVERY FROCEEDURE 15 OUTLINED FOR EACH CASE.

IF THE ERROR 15 NOT PRESENT THE NEXT CHECK | MADE.

DRIVE STATUS (DIB) [5 CHECKED 1ST FOR BOTH READ AND

WRITE BEFORE ANY DIA CHECKS ARE ROE

1 READ/WRITE TIMEOUTS, DATA LATE, ILLEGAL SECTOR,

PARITY, DATA VERIFY, OR ANY DRIVE FAULTS- INCREMENT THE

HPPROPRIATE ERROR COUNT. PRINT THE ILLEGAL STATUS

AND OO AN ERROR RETURN. ANY ORIVE FAULT WILL CAUSE

A RECALIBRATE TO BE PERFORMED BY THE ERROR HANDLER.

c. AOORESS ERROR- REPEAT THE WRITE, IF TEST PHSSES

THE SECOND TIME, INCREMENT THE SOFT ADCRESS ERROR

COUNT AND 00 A NORMAL RETURN: OTHERWISE INCREMENT

THE HARD ADDRESS ERROR COUNT AHO CC AN ERROR RETURN

[F A HARD LINGER AOORESS ERROR OCCURS, A READ

UN AN HOJACENT HEAD WILL SE ATTEMPTED 7G CETERMINE

WHETHER THE FAULT SHOULD BE TLASIED AS A SEEK ERROR

JR AM ACURESS SRROR THE FIRST 24 ALORESS

cREURS WILL HAVE THEIR ADDRESZES UGGGED.

3. BAO SECTOR- LUG THE DISK AGORESS (157 100.) AND OO
H NORMAL RETURN. NO PRINTOUT WILL RESULT UNLESS SWit=1,

HLTHUUGH THE 1.0 OPERATION WAS PREMATUREL' TERMINATED.

H "SOFT" ERROR WILL BE RECORDED IF THE SECTOR UNDER

TEST PRSSES AT LEAST £ OF 4 RETRYS. THE LOG DENOTES

TOFT ERRORS GY A COUNT SREATER THAN 4. REPRESENTING

THE ERROR COUNT TALLIED.

kea5EE 18. 3A.

4. ENDING MEMORY ADDRESS - INCREMENT THE MEMCR'! ADORESS
ERROR COUNT, PRINT THE ERROR MESSAGE, CHECK FOR A

DISK RODRESS ERROR AND DO AN ERROR RETURN

9. ENDING DISK ADDRESS - INCREMENT THE DISK ADDRESS

ERROR COUNT, PRINT THE ERROR MESSAGE, AND

01) AN ERROR RETURN

READ - ALL READ ERRORS WITH THE EXCEPTION OF CATA RELATED

ERRORS ARE HANDLED THE SAME AS DESCRIBED FOR THE WRITE

OPERAT 1 ONS

CATA ERRORS - DATA 1S REREAD 3 x <4x IF ECC UNDETECTED)

[F PROGRAM [5 IN WRITE/READ MODE AND DATA 15 BAD ALL
4 TRIES, A HARD ERROR COUNT IS INCREMENTED AND AN

ERROR RETURN IS TAKEN IF DATA IS GOOD ON ANY OF FOUR
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TRIES, A SOFT ERROR COUNT IS INCREMENTED AND A

NORMAL RETURN IS TAKEN

IF THE PROGRAM IS IN A READ ONLY MODE (IE READ MODE
FOR ANY S@2 PROGRAM OR WHEN S@5 15 RUNNING A S@2

PROGRAM), THE DATA WILL BE REREAD AN ADDITIONAL
4 TIMES IN BOTH OFFSET FORWARD AND OFFSET REVERSE

MODES BEFORE THE PROBLEM IS CLASSED AS A HARD ERROR

THUS TOTAL RETRIES FOR A HARD ECC DETECTED ERROR IN

A READ ONLY MODE IS 12 (413 FOR ECC UNDETECTED), AND

4 IF IN A WRITE/READ MODE <5 IF ECC UNDETECTED).

eaSEE 10. SA

ANY SUCCESSFUL REREHDS WHILE IN AN OFFSET MODE

WILL BE PRINTED AND LOGGED. THE DISK ADDRESSES

OF ALL DATA PROBLEMS WILL BE PRINTED AND THE FIRST

100. WILL BE LUGGED. THE FIRST THREE GO0D,BAD

WORD PAIRS AND RESPECTI'YE ADDRESSES WILL BE PRINTED.

[F SPRKS=1 “BYPASS DATA CHECK) HARD OR SOFT DATA

ERRORS WILL BE DETERMINED BY ECC STATUS.

ECC (ERROR CORRECTION 0DE) ANAL'TSIS

ALL SEAD PASSES INCLUDING RETRIES WILL HAVE THE ECC

RESULTS LOGGED AS PER THE FULLOWING 4 CATEGORIES:

1 ECC CORRECTED -THE ECL DETECTED AND SUCCESSFULLY’

CORRECTED THE DATA ERROR.

=. MON-CURRECTHELE ECC -THE ECC DETECTED AND CORRECTLY

GIHGWOSED THE ERROR PATTERN AS UNCORRECTAELE.

>. ECC UNDETECTED -THE ECC FAILED TQ DETECT A DATA ERROR.

THIS MAY GE A MALFUNCTION OF THE ECC LOGIC, BUT IT I5

MORE LIKELY ONE OF THE FOLLOWING PROBLEMS.

H FAILURE OF THE DRIVE TO WRITE A SECTOR

RAANOTE- 4 CHECK SHOULD BE MADE IN THE BAD SECTOR

LOG 1) SEE WHETHER A WRITE OPERATION MAY HAVE

ENCOUNTERED H SOFT OR FAULTY BAD SECTOR INDICATION,

WHICH WOULD HAVE TERMINATED THE WRITE.

R FAILURE IN THE CONTROLLER DATA PATHS.

4. ECC FAILED -TWO CONDITIONS MAY FALL INTO THIS CATEGORY.

4A. AN ECC ERROR WAS DETECTED BUT WITH NO ACCOMPANYING

DATA ERROR. A CHECK IS MADE TO SEE WHETHER THE ECC

WORDS POINT TO AN ERROR WITHIN THE TWO APPENDED

WRITE ECU WORDS. IF SUCH AN ERROR [5

DETERMINED TO BE THE CASE, THE ERROR WILL BE LOGGED AS

CORRECTABLE AND NO ECC FAILED MESSAGE WILL RESULT.

THIS TYPE OF ERROR SHOULD REPRESENT ONLY A VERY SMALL

PERCENTAGE OF THE DATA ERRORS ‘<1/- LARGE SAMPLE). IF

A SIGNIFICANTLY HIGHER PERCENTAGE OF THIS ERROR RESULTS,

THEN AN ECC PROBLEM WOULD BE INDICATED.

IF THE ECC DOES NOT POINT TO THE TWO APPENDED WRITE ECC
WORDS, THEN AN ECC FAILED MESSAGE (1ST PASS ONLY) WILL
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RESULT AND THE ACTUAL ECC WORDS READ FROM THE CONTROLLER

WILL BE PRINTED.

48. AN ECC ERROR WAS DETECTED, BUT THE ECC EITHER FAILED

TO CORRECT A CORRECTABLE ERROR, OR TRIED TO CORRECT AN

UNCORRECTABLE ERROR THESE CONDITIONS (POSSIBLY CAUSED

BY PROBLEMS OTHER THAN ECC) WILL RESULT IN A PRINTOUT

(45T PASS ONLY) OF THE SIMULATED WRITE AND SIMULATED

READ ECC WORDS PLUS THE ACTUAL READ ECC WORDS AS READ

FROM THE CONTROLLER,

THE SIMULATED WRITE ECC WORDS ARE THE RESULT OF A ,

PROGRAM SIMULATION OF THE ECC LOGIC ON WHAT THE PROGRAM

BELIEVES TO BE THE WRITE DATA (A WRITE ERROR WILL CRUSE

THIS ASSUMPTIUN TO BE FALSE), AND REPRESENTS WHAT THE

PROGRAM BELIEVES SHOULD HAVE BEEN WRITTEN AS THE ACTUAL

TWO WRITE ECC WORDS ON THE DISK.

THE SIMULATED READ ECC WORDS ARE THE RESULT OF ANOTHER

PROGRAM SIMULATION OF THE ECT LOGIC ON THE READ DATA

IN MEMORY, AND REPRESENT WHAT THE PROGRAM GELIEVES

SHOULD BE READ FROM THE CONTROLLER AS THE TWO ECC

WORDS. THE ACTUAL READ ECC WORDS ARE THOSE TWO WORDS

RS RERD FORM THE DISK CONTROLLER

ERRORS- ERROR STATUS [5 PRINTED WHENEVER ENCOUNTERED

HS FOLLOWS

“MODE” UNIT: | °N’

CYL~ oN HEAD “N’ SECT “NY = #SECT “N

OIA/DIB STATUS= -N’ “DESCRIPTIVE MESSAGE’

WHERE CYL: HEAD, SECT REFER TO THE FINAL DISK AOORESS AT

THE POINT OF ERROR, AND #SECT REFERS TO THE NUMBER OF

SECTORS ALREADY CONE IN THE MULTIPLE SECTOR TRANSFER.

WHEN DATH ERRORS ARE FOUND. ONLY THREE ARE PRINTED PER

ENCWUNTER PLUS THE TOTAL NUMBER OF ERRORS. (SEE PARA 5:

IF THE CATA cRROR IS ECC UNDETECTED AND THE S'STEM IS

PRIPPEL. THE MAP, PHYSICAL 1K ADDRESS, AND THE OCH

LOG TUAL ADLRESSES ARE ALSO PRINTED.

WHEN LOOPING IS INVOLVED (RETRIES OR FOR SCOPING)

STATUS 1S PRINTED ON THE 1ST PASS CMLY.

STATISTICS - TYPE AW

DURING RANDOM TESTING TO GET A REPORT OF THE

NUMBER OF SECTORS WRITTENCAND/OR)READ, PLUS
ERROR COUNTS IN DECIMAL ALSO LISTED IS A

COUNT FOR CONTROLLER CORRECTS/UNIT

(ON EORRD ECC CORRECTION AND OFFSET CORRECTS)

TPE L FOR FIRST 108. DISK ADDRESSES OF BAD SECTORS AND

DATA ERRORS, AND FIRST 28. OF ADDRESS ERRORS AND

SEEK ERRORS (SEEK PATH). IF ERROR ADDRESSES ARE

ENCOUNTERED MORE THAN ONCE (4ST PASS), A COUNT OF UP TO
32. WILL BE RECORDED IN THE LOG ALSO A COUNT OF UP TO

15. HARD ERRORS WILL BE RECORDED. THIS COUNT WILL BE
A SUBSET OF THE THE FIRST COUNT.
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THE ADORESS INFORMATION WILL BE IN OCTAL WHILE THE

COUNTS WILL BE DECIMAL

TYPE S FOR SEEK TIMING STATISTICS IF RUNNING

EITHER SEEK EXERCISER

weet NOTE toes

THE PROGRAM WILL ACCOUNT FOR UP TO A MRK

OF 26831 SECTORS WRITTEN OR READ. SPECIAL

TEST RUNS EXCEEDING THIS FACILITY WILL

REQUIRE AN GPERATOR’S TEST LOG TO AUGMENT

SOFTWARE ACCOUNTING 26*34 SECTORS =

APPR, 5. 5% iteri, WORDS.

DEBUG HELP:

OMT ii

SPECTAL NOTES’SPECIAL FEATURES:

1. A CR UNLY RESPONSE TO UNIT NUMBERS, WILL LEAVE

UNIT CYLINDER INFORMATION IN PREVIOUS STATE.

<. THE PROGRAM SES A 16 WORD BUFFER .

=. THE PROGRAM WILL ACCOUNT FOR UP TG A MAX.

OF 231 SECTORS WRITTEN OR READ. SPECIAL

TEST RUNS ESCEEDING THIS FACILITY WILL

REQUIRE AN OPERATOR’S TEST LOG TO AUGRENT

SOFTWARE ACCOUNTING 28451 SECTORS =

APPROA. 5. S* Leer, WORDS.

4. cWPRKY =<, PROGRAM HALTS AFTER WRITE WITH READ

VERIFICATION ALLOWING OPERATOR TO CHANGE PACKS.

SWPRKS=1, FLITE PROGRAM INTO READ ONL MODE

#% SA'S SOL Sé2 ONLY. IF SA S@41-DATA MUST 'NOT! BE

VARIABLE. START AT THE ABOVE SELECTED ADORESS.

5. ALL NUMBERS ENTERED IN 7 @ MUST BE IN OCTAL

HAY NON-OCTAL INPUT 15 TREATED AS A LETTER.

RAY LETTER INPUT FOR CYL, HEAD, SECTOR, OR # OF

SECTORS GETS RANDOM FUNCTION IN THE RELIABILITY

TEST WITH OFT ICRNS.

6. AT TIMES THE ECC MAY ATTEMPT TO CORRECT A NON-CORRECTABLE

CATA ERROR AND THE SIMULATED ECC AND ACTUAL ECC WILL

MATCH EVEN THOUGH AN ECC FAILURE WILL HAVE BEEN PRINTED.

THIS [5 DUE TO A FAILURE OF THE ECC POLYNOMIAL ITSELF TO

DISTINGUISH BETWEEN TWO DIFFERENT ERROR PATTERNS, ONE

CORRECTRBLE AND ONE UNCORRECTABLE. THIS IS 'NOT' A

HARDWARE FAILURE.

PROGRAM RUNTIME :

PROGRAM RUNTIMES ARE SUBSTANTIALLY REDUCED WITH

MEMORIES OF 16K OR LARGER PROGRAM CAN USE UP TO
24K USING 2 BUFFERS AND UP TD 32K USING 4 BUFFERS

IN THE RANDOM RELIABILITY TESTS. ## SEE 9D

READ, WRITE HND SEEK OPERATIONS ARE TIMED

BY SPECIAL ROUTINES. WHEN THE PROGRAM IS

FIRST STARTED, THE TIMING ROUTINE WILL TEST
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FOR THE PRESENCE OF A REAL TIME CLOCK (RTC)

TO DERIVE TIMING FROM IT.
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WIRE LIST

pc IWRE TERM. TERM| ELMARTES GAUGE COLOR| ORIGIN METHOD DESTINATION METHOD REMARKS

wee 628) | BRN | OP I-1 MASS pP2-1 | 3
N : 1A TAN NTA P2-2 /N

| RED P2-3
TAN. p2-4

ORG p2-5
TAN - P2-6

YEL . p2-7

GRN | P2-9
TAN P2-10

- BLU: | P2-11 .
TAN , P2-12 | |.

VIO - -P2-13,
| TAN P2-14

| scry P2-15
TAN P2-16

WHT P2-17
TAN | P2-18

BLK P2-19

TAN | | | P2-20

BRN P2-2]
TAN p2-22

RED i P2-23 -

TAN P2-24

ORG P2-25

TAN P2-26

YEL P2-27
| TAN P2-28

v V GRN V V P2-29 Y
WP 28 TAN P1-45 MASS P2-30 3

TITLE
| 0 INTERNAL "A" CABLE ASSEMBLY

ZE TAC r DOCUMENT NO. 300000-vuu A
: SHEET 2 OF @ Rey 286-C14-2R0-00 |





WIRE LIST

WIRE TERM. rypps\"ERM.
INATIOVOTES eAuce | COLOR ORIGIN METHOD DESTINATION METHOD REMARKS

TP 2 Os 28 BLU P1-16 MASS p2-31 =| 3
T P2-32

VIO P2-33

TAN P2-34

GRY P2-35
TAN P2-36

WHT P2-37

TAN P2-38

BLK P2-39

TAN P2-40

BRN: P2-4]

TAN * P2-42

RED P2-43 .
TAN P2-44

ORG P2-45

TAN P2-46

YEL P2-47

TAN P2-48

GRN P2-49
TAN P2-50

BLU P2-5)

TAN P2-52

VIO P2-53
TAN P2-54

GRY P2-55

TAN P2-56

WHT P2-57

| TAN P2-58

Vv VY | atk V V P2-59 VY
TWP 28 TAN P1-60 MASS P2-60 3

TITLE

LETACO
INTERNAL “A"“ CABLE ASSEMBLY

DOCUMENT NO. 300000-000 A

SHEET 3 OF 4 |REV. 286-C14-2R0-00
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RINTED: 11/20/84 . PAGE |

PARTS LIST

ZETACO

JR: INTERNAL "A* CABLE ASSY (18") ASSEMBLY #: 300000-001
— oS PREV. ASSEWSLY #:

REV. LEVEL: A

SCHEMATIC REV. LEVEL:

GENERIC

Tei =yTY PART # DESURIP. DESCRIPTION REFERENCE

lo 100909+001 CABLE INTERNAL "A" 18" REV A





RINTED: 11/20/84 PAGE

PARTS LIST

ZETACOQO

JR: EXTERNAL "B" CABLE ASSEMBLY ASSEMBLY #: 300011-000

PREV. ASSEMBLY #: 267-C07-2S2

REV. LEVEL: A

SCHEMATIC REV. LEVEL:

GENERIC

TEM QTY PART # DESCRIP. DESCRIPTION REFERENCE

| | 100517-000 FERRULE IN 1~-745129-7

2 | 100519-000 FERRULE=-0 1-745130-0

5 I 100545-000 CONN O-SUB AMP 50P PLUG 205212-3

4 | 100555-000 CONN HOWE AMP 205980-1

5 1 100506-007 CONN HOOD AMP 1-747098-7 30PR CABLE

6 26 100638-000 CONN PIN AMP 66507-2

7 Q 100705-000 LABEL 35352 AVERY

I





WIRE LIST

WIRE TERM. TERM) PEMARKSOTES \nanygg\COLOR| ORIGIN rad] DESTINATION | pero REMARK

TWP BRN Pl-1 MASS P2-] 3
‘BLK | P2-2 .

/\ IN /\ : /X
RED P2-3

BLK P2-4

ORG P2-5

BLK P2-6

_YEL P2-7
BLK P2-8

GRN P2-9

BLK P2-10

BLU P2-11

BLK P2-12

VIO P2-13 !

BLK P2-14

GRY | P2-15

BLK P2-16

WHT P2-17

BLK P2-18

RED 2-19

BRN P2-20

ORG P2-2]

BRN P2~22

YEL P2-23 |

BRN P2-24

V GRN V V P2-25 V/
TWP BRN P1-26 MASS P2-26 3

TITLE
2 £ TA C 0 EXTERNAL "B" CABLE ASSEMBLY

- ewe DOCUMENT NO. 300011-000_ A

: SHEET 2 OF 3 _ |REV. 287-C07-252-00
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RINTED: 11/20/84 PAGE

PARTS LIST

ZETACO

JR: EXTERNAL "B" CABLE ASSEMBLY (16!) ASSEMBLY #: 300011-002
PREV. ASSEMBLY #:

REV. LEVEL: A

SCHEMATIC REV. LEVEL:

GENERIC

TEM QTY PART # DESURIP. DESCRIPTION REFERENCE

1 192 100917-002 CABLE EXTERNAL "B" 16' REV A

1





RINTED: 11/20/84 PAGE

PARTS LIST

ZETACO

JR: EXTERNAL "A" CABLE ASSEMBLY ASSEMBLY #: 3000135-000
PREV. ASSEMBLY #: 286-C10-2RI1

REV. LEVEL: A

SCHEMATIC REV. LEVEL:

GENERIC

TEM QTY PART # DESCRIP. DESCRIPTION REFERENCE

| 1 100518-000 FERRULE IN 2-745129-5

2 I 1005Z0-000 FERRULE-U 1-745130-1

3 | 100529-000 CONN D-SUS AMP 204509-5

4 1 100555-000 CONN HOWE AMP 205980-1

5 | 100566-007 CONN HOOD AMP 1-747098-7 30PR CABLE

6 60 100640-000 CONN PIN AMP 66718-5

7 0 100705-000 LAseL 5552 AVERY





WIRE LIST

WIRE TERM 7 - rip ps\7 EFM. rc
NOTES GAUGE COLOR| ORIGIN METHOD DESTINATION METHOD REMARKS

TWP . BRN Py] MASS P2-] 3
BLK P2-2 MN

in /\
RED P2-3

BLK P2-4

ORG P2-5

BLK P2?-6

YEL P2-/

BLK P2-8

GRN P2-9

BLK P2-10

BLU P2-1]]

BLK P2-12°

VIO P2-13

BLK P2-]4

GRY P2-15

BLK P2-16

WHT P2-17

BLK P2-18

RED P2-19

BRN P2-20

ORG P2-2]

BRN P2-22

YEL P2-23

BRN P2-24

GRN P2-25

BRN P2-26

BLU P2-27
BRN P2-28

V VIO V p2.29 VW
TWP BRN P] MASS P2-30- 3

TITLE

(ZETACO
EXTERNAL "A" CABLE ASSEMBLY

DOCUMENT NO. 300013-000 A

SHEET 2 OF 4 _ |REV. 286-C10-2R1-00





WIRE LIST

WIRE «TERM. TERM. cL
VOTES Ne ngg|COLOR| ORIGIN VWeryyh OFS TIATION ryan REMARKS

TWP GRY Py MASS P2-31 3

WHT P2-33
BRN P2-34

ORG p2-35
RED P2-36

YEL P2-37

RED P2-38

GRN P2-39
RED P2-40

BLU P2-4]

RED P2-42

VIO P2-43

RED P2-44

GRY P2-45
_ RED P2-46

! WHT P2-47

| RED P2-48

VEL P2-49
ORG P2-50 |

GRN P2-5]
ORG P2-52

BLU P2-53

! ORG P2-54

! VI0 P2-55
| ORG P2-56

GRY P2-57
| ORG P2-58

| )

V | WHT v Vey P2-59 V
TWP ORG P) MASS P2-60 3

TITLE

ZETACO
EXTERNAL "A" CABLE ASSEMBLY

DOCUMENT NO. 300013-000 A

SHEET 3. OF JREV. 286-C190-2R1-00
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PRINTED: 11/20/84 PAGE 1

PARTS LIST

ZETACO

OR: EXTERNAL "ATM CABLE ASSEMBLY (16!) ASSEMBLY #: 300013-002
PREV. ASSEMBLY #:

REV. LEVEL: A

SCHEMATIC REV. LEVEL:

GENERIC

ITEM QTY PART # DESCRIP. DESCRIPTION REFERENVE

1 192 100919-002 CABLE EXTERNAL "A" 16' REV A





RINTED: 11/20/84 PAGE

PARTS LIST

ZETACO

JR; INTERNAL "B" CABLE ASSY ASSEMOLY #s 300014-000
PREV. ASSEMBLY #2: 267-012-250

REV. LEVEL: A

SCHEMATIC REV. LEVEL:

GENERIC

TEM QTY PART # DESCRIP. DESCRIPTION REFERENCE

1 100503~000 HEX SETS 020418-2 «iNT HARDWARE SET

2 | 100546-00U CONN D-SU3 AMP 50P RECPT 205211-2

3 76 100547-000 CONN PIN AniP 66505-8





WIRE LIST

NOTES \WVIKS_|cotor| ORIGIN jer DESTINATION irryee] REMARKS

28 P1-1 MASS} = P2-1

NN ' Pl-2 M\ p2-2- °° | WN

P1-3 . P2-3

1-4 p2-4

P1-5 P2-5

P1-6 P2-6

P1-7 P2-7

P1-8 P2-8

P1-9 P2-9

P1-10 P2-10

PI-11 P2-1] |

P]-12 P2-12 :

P1-13 P2-13

P1-14 P2-14

P1-15 P2-15

P1-16 P2-16

P1-17 P2-17

P]1-18 P2-18

P1-19 P2-19

P1-20 P2-20

P1-21 P2-21 |

P1-22 P2-22

P1-23 P2-23

P1-24 P2-24

V P1-25 Vy P2-25 VY

28 P1-26 MASS | P2-26 3

TITLE

Z F TA CO INTERNAL "B" CABLE ASSEMBLY

eat | DOCUMENT NO. 300014-000. A

| SHEET 2 OF 3 ~ J|REV. 287-C12-250-00
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RINTED: 11/20/84

PARTS LIST

ZETACO

UR: INTERNAL "8" CABLE ASSY (18")

SCHEMATIC REV.

GENERIC

PREV.

TER QTY PART # DESCRIP. DESCRIPTION

| 13 100920-001 CABLE INTERNAL 13 ti 1e"

ASSEMBLY #: 300014-001

ASSEMBLY #:

REV. LEVEL: A

LEVEL:

REFERENCE

REV A

G? m





RINTED: 11/27/84 PAGE

PARTS LIST

ZETACO

OR: BMX-1 "ATM PADDLE BOARD ASSEMBLY ASSEMBLY #: 300024-000
PREV. ASSEMBLY #: 276-B25-2E0

REV. LEVEL: A

SCHEMATIC REV. LEVEL:

GENERIC

TEM QTY PART # DESCRIP. DESCRIPTION REFERENCE

7 4 100268-000 CONN HOR 26P SM #3593-5002

2 5 100542-000 CONN EDGE CARD 20P CA-ES20-1/16
3 0 100705-000 LABEL 5552 AVERY PORT 0,PORT 1,

PORT 2, PORT 3

4 1 100868-000 PCB PADDLE 276-A24 BMX-1 "A" REV 0 : :

|





RINTED: 01/29/85 PAGE 1

PARTS LIST

ZETACO

JR: BMX-1 "B" PADDLE BOARD ASSEMBLY ASSEMBLY #: 300025-000
PREV. ASSEMBLY #: 276-833-2E0

REV. LEVEL: 8

SCHEMATIC REY. LEVEL:

| GENERIC

TEM QTY PART # DESCRIP. DESCRIPTION REFERENCE

1 4 100200-471 RES 470 1/4W 5% R1,R2,R3,R4
2 1 100262-000 CONN HDR 60P ‘3M #3372-5002 Py
3 5 100542-000 CONN EDGE CARD 20P CA-ES20-1/16
4 3 100573-000 SOC LO PRO DILB 14P-108T U2,U3,U4

5 1 100706-000 SOC SLIM AUGAT 224-AG300 Ut

6 1 100820-000 HEADER ARIES 10-680-191T U2,U3,U4

7 1 100821-000 HDR COVER ARIES 10-655-10 U2,U3,U4

8 1 100822-000 HEADER ARIES 24-680-190T Ul

9 1 100823-000 HOR COVER ARIES 24-655-10 Ut

10 1 100869-000 PCB PADOLE BMX-1 "B" REV A





REWORK FOR BMX-1 "B" PADDLEBOARDS

REWORK FOR BOARD BLANKS #276-A51-2E0:

AN Add wire between the two feedthrus as shown.

2.

3.

10.

11.

Cut foll (solder side) at J1l-17 and J1-47.

Add wire (solder side) from J1i-i7 to B28.

Add wire (solder side) from J1-47 to feedthru connected fo B27.

Cut foil (component side) at Ji-1.

Cut foil (solder side) at J1i-31.

Add wire (component side) from J1-1 to B23.

Add wire (solder side) from J1-31 to U1-14 (Pin 1 is next to

Vfiode 1 laonel).

sockets U2, U3 and U4 are 14 pin sockets cut down to 10 pin.

Cut the standoff tabs off the bottom of fhe sockets,

Glue on cover for Ul and add got of white ink between pins 1

and 24 (center).

The apove rework for Assempoly 300025-000 A.

Pin 1

bevelled edge.

OGOOG0 0CGO0GH OGO 0GO0G90CGOH
REWORK FOR BOARD BLANKS #100869-000 A:

1.

2.

Rework per Steps 9 and 10 above.

The aoove rework for Assembly 300025-000 B.

300025-000 B

276-B335-2E0-00

Page 2 of 3




