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NOTICE

ZETACO, Inc. has prepared this technical manual for use by ZETACO personnel and its

customers to assist in the installation, operation and maintenance of the Model ZDF-1 Disk

and Tape Driver Controller. The information contained herein is the property of ZETACO,

Inc. and shall net be reproduced in whole nor in part without prior written approval of

ZETACO, Inc.

ZETACO, Inc. makes every effort to produce quality products and documentation, however,

the reader must be cautioned that changes may be made to the product not reflected in

the supplied documentation. If you find errors or omission, please notify ZETACO, Inc. to

remedy the problem. ZETACO, Inc. shall not be responsible for any damages (including

consequential) caused by reliance on this material as presented.

lf installation problems arise after you thoroughly review the manual, please contact your

ZETACO Authorized Factory Distributor, your maintenance contractor, or the ZETACO

Customer Support Hotline at 612-890-5138 or 1-800-537-5292.

Copyright 1986. All rights reserved.
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PREFACE

This manual provides complete Instructions for Installing Zetaco's
model ZDF-1 disk/tape controller with cabling and tailoring 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 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

: 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 ZDF-1 SOFTWARE SUPPORT PACKAGE - Describes the

: contents and use of the 1/2 Inch tape included

with the controller.

SECTION 5 TROUBLE-SHOOTING, CUSTOMER SERVICE =- Contains

: information to be used In analyzing subsystem

faults and instructions on returning suspect

equipment for repair.

SECTIONS 6-7 DISK AND TAPE PROGRAM CONTROL - These sections

: describe controller programming and operation.

For use in fault analysis or program development.

SECTION 8 TAPE COUPLER GUIDELINES, UTILITIES - Describes

: streaming operation and use of the utilities

supplied on the software tape in optimizing

performance of streamer tape drives.





PRODUCT DESCRIPTION

GENERAL

The Zetaco ZDF~-1 is a dual function peripheral controller

which combines high performance disk and tape control on

a single standard interface board for use in Data General

minicomputers. The controller supports most disk drives

which use the industry standard SMD Interface, and most

industry standard 1/2 inch 9 track magnetic tape drives

using the Pertec [Interface with embedded formatter.

The ZDF-1 emulates Data General's 60XX, 61XX and 6214 series
disk subsystems and 6021 and 6125 tape subsystems with no

software patches required for RDOS or AOS. It may be

installed In any 1/0 ONLY slot of DG's Nova or Eclipse

series minicomputers. Disk and Tape [interface cabling

is via the computer backpanel and is compatible with

DG's FCC=compl lant chassis.

Up to four disk drives of differing sizes and transfer

rates may be attached. The disk controller has been

designed to provide increased system throughput and

reliability, and to achieve the most efficient use of

the full capacities of standard and non-standard disks.

The tape coupler controls up to eight formatted streaming

or start/stop drives. To facilitate streaming the coupler

supports low/high speed, dynamic [Inter-record gaps, and

"read look-ahead",

The controller's architecture employs dedicated

microprocessors, buffers and bus acquisition control to

maintain Individual disk and tape performance.

The ZDF-1 uses EEPROM memory (nonvolatile, re-programmable

memory) as a replacement of switches for controller

configuration. The 1/2 inch tape included with the

controller contains a program that must be run to set up

the controller with disk type Information and optional

controller features.

The ZDF-1 controller is warranted against defects in

material and workmanship for two full years from date

of factory shipment.



1.2 ZDF-1 FEATURES

~Dedicated disk and tape microprocessors for greater

throughput

~EEPROM eliminates switches and provides total software

configurability

~EEPROM Configurator program provides total flexibility

with a "User Friendly" format

-software support package containing Configurator,

diagnostics and utilities included on 1/2 inch

Tape

~User definable interrupt and data channel priority

of disk vs. tape

~User definable device codes from 20 to 76 octal

~-Independent selftest microdiagnostics for disk and

tape with error reporting via LEDS

.Separate disk and tape LEDS indicate Busy, device
status and selftest

-Iinternal cabling attaches to connector panel for use In

FCC approved computers

-sShielded external cabling is [In compliance with FCC

for RF emission
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1.2.1 DISK CONTROLLER FEATURES

~Emulation of Data General 6060,6061,6067,6160,6161,

6122 and 6214 Disk Subsystems

~Supports two logical Disks with one physical Disk

Drive

~Simultaneous control of up to (4) SMD Interfaced Disk

Drives

~Incorporates an Eleven Bit SMD Tag Bus to accomodate 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 transfer rates

up to 2 MB per second

-Two sector buffer

~User definable sector interleaving

-Adjustable DCH throttle control

eSupports 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

~Dual volume drives supported (two physical volumes)

~OSupports dual ported drives (dual processor)

~User definable header Sync Byte

~Program Load (BOOT) waits for drive ready

-Fairchild "FAST" logic used to increase performance and

| reduce power consumption
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1.2.2 TAPE COUPLER FEATURES

- Interfaces Data General's Minicomputers to Formatted
Magnetic Tape Drives produced by popular Pertec
interface Tape Drive Manufacturers

-Microprocessor based controller adds flexibility and
performance enhancements

a) Dynamic inter-record gap These features enhance

streaming capability
b) Read look ahead using standard D.G.

software

- Software compatability to Data General operation
software

-FIFO buffering for data channel] latency

-Memory addressing capability to 64K words

.-software selectable streamer modes

-Supports transfer rates up to 1 MB per second

-Handles up to elght industry standard 1/2 Inch tape
drives

-Automatic high speed file search



2.0

2.1

2.1.1

SPECIFICATIONS

2 EEE Lacy lt a og eM tian ea

DISK CONTROLLER

DRIVES PER CONTROLLER:

MEDIA FORMAT:

SECTOR ORGANIZATION:

ERROR CORRECTION CODE:

TRANSFER RATE:

EMULATION:

INDICATOR LEDS:

(See Figure 2.1)

FUNCTIONAL CHARACTERISTICS

Up to 4 single volume or

up To 2 dual volume.

4 available formats selectable

per port with user-defined sync

byte. (See Figure 2.2 for detail).

Contiguous or variable interleaved.

32-bit polynomial; detects and

corrects all burst errors up to

11 bits.

Up to 2 Mbytes/sec (16 Mhz bit

rate).

Data General 6060, 6061, 6067,

6160, 6161, 6122 and 6214 Disk

Subsystems.

YELLOW: UNIT DE-SELECTED - indicates

that no disk units are currently

selected. Either no DOA has yet

been issued or the controller is

not receiving disk status properly.

GREEN: DISK CONTROLLER BUSY -

Indicates disk controller busy

flag is set.

RED: SELFTEST - Indicates disk

controller is executing selftest.

lf selftest fails, the LED is used

to display the error code.
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TAPE COUPLER

DRIVES PER CONTROLLER:

RECORDING FORMAT:

TRANSFER RATE:

PARITY:

EMULATION:

TAPE MEDIA CAPACITY:

# OF BYTES/LENGTH OF TAPE =

TLEN

RL EN

TFD

BPI

GAPL

INDICATOR LEDS:

(See Figure 2.1)

LENGTH OF TAPE

RECORD LENGTH IN BYTES

TAPE FORMAT DATA (PE = 82, NRZ = 8)

RECORDING DENSITY (PE = 1600, NRZ = 800)

GAP LENGTH IN

Up to 8 streaming, cache, GCR

or start/stop (tension arm) types,

with embedded formatter.

specified by drive formatter;

includes PE, NRZ (see Figure 2.3).

Up to 1 Mbyte/sec.

Odd (even parity for maintenance

Only).

Data General 6021

Subsystems,

and 6125 tape

The following formula will aid in

determining how much data storage

capacity In Bytes (Byte = 8 Bits)

a length of tape will offer.

(TLEN - 25) * (RLEN) ¥* (12)

(L(RLEN + TFD)/BPIJ + GAPL)

IN FEET

INCHES (NOMINAL = .6")

YELLOW: OFFLINE - indicates tape

drive is off-line. Check cabling

if LED remains on after tape drive

is placed on-line.

GREEN: TAPE COUPLER BUSY - indicates

tape coupler busy flag is set.

RED: SELFTEST = indicates tape

coupler is executing sel ftest. | f

selftest fails, the LED Is used

to display the error code.
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2. COMPUTER INTERFACE

The ZDF-1 uses the standard Data General 1!/0 and data
channel Interface and supports standard or high speed

data transfers.

The controller Installs in Data General minicomputer models
which have a rear-mounted backpanel and contain 1/0 only
Slots*. This Includes models such as Nova 4, Eclipse $120,
5140, S280, etc.

*CAUTION: THE ZDF~1 CONTROLLER MAY ONLY BE INSERTED IN AN
|[/O ONLY SLOT. COMPONENT DAMAGE WILL OCCUR IF
A SLOT OTHER THAN AN 1/0 ONLY SLOT IS USED.

ZETACO'S WARRANTY IS VOID IF A NON=1/0 ONLY

SLOT IS USED.

The controller's internal cabling has been designed for use
only in chassis with a rear=mounted backpanel. In addition,

because of the number of backpanel pins required for disk
and tape interfacing, only 1/0 only slots will accomodate

the controller. (1/0 only slots provide unrestricted use

of the most backpanel pins; some of these pins are reserved

in Memory-or-1/0 slots.) A slot selection guide for various

computers [s provided In section 3.3.1 as an aid in choosing

an 1/0 only slot.

The controller cannot be Installed in a minicomputer which

does not contain 1/0 only slots, or has a side mounted

backpanel, such as Nova 3, Eclipse C150, etc.



2 3 DISK DRIVE INTERFACE

FUNCT IONAL :

ELECTRICAL:

CONTROL "A" CABLE:

DATA "B" CABLE:

2.4 TAPE DRIVE INTERFACE

FUNCTIONAL :

ELECTRICAL:

CABLING:

2.5 POWER REQUIREMENTS

SMD Standard

Balanced |ine differential drivers and

receivers.

60-conductor cable, dalsy-chain connected,
computer to first drive, to next drive,

etc. See Table 2.1 for pin assignments.

Cumulative length should not exceed
100 feet.

26-conductor cable, radially connected,
computer to drive(s). See Table 2.2

for pin assignments. Should not exceed

50 feet.

1/2" Industry standard Pertec with
formatter embedded in drive.

Open-collector TTL drivers and Schmidt

Trigger receivers.

Logic true: O.4V max.

Logic false: 2.4V min.

Two 50=-conductor cables, daisy-chain

connected, computer to first drive,

to next drive, etc. See Tables 2.3

and 2.4 for pin assignments.

(Overall cable length between coupler

and last drive must not exceed 20 feet.)

+5 VDC @ 8 Amps + 5%

-~5 VDC @ .5 Amps + 5%

2-7
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RO RO BR BO PO& WHY — ©

IWR RO DO BO ROOO ON OU
DISK

SIGNAL NAME

TAG 1-

TAG 2-

TAG 3-

BIT O-

BIT 1-

BIT 2-

BIT 3-

BIT 4-

BIT 5-

BIT 6-

BIT 7-

BIT 8-

BIT 9-

OPEN CABLE DETECTOR-

FAULT-

SEEK ERROR-

ON CYL INDER-

INDEX-

UNIT READY-

NOT USED

BUSY-

UNIT SELECT TAG-

UNIT SELECT 0O-

UNIT SELECT 1-

SECTOR-

UNIT SELECT 2- (note 1)

UNIT SELECT 3- (note 1)

WRITE PROTECTED-

POWER SEQ. PICK=- (note 2)

BIT 10-

(continued)

WAN (J1) CABLE PIN ASSIGNMENTS

TABLE 2.1
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DISK "A"

NOTE 1:

NOTE 2:

NOTE 3:

(J1) CABLE PIN ASSIGNMENTS (continued)

PIN #

31

32

33

34

35

36

37

38

39

40

4]

42

43

44

45

46

47

48

49

30

D1

52

535

54

55

56

57

38

D9

60

Unit select

"Pick"

SIGNAL NAME

TAG 1+

TAG 2+

TAG 3+

BIT O+

BIT 1+

BIT 2+

BIT 3+

BIT 4+

BIT 5+

BIT 6+

BIT 7+

BIT 8+

BIT 9+

OPEN CABLE DETECTOR+

FAULT+

SEEK ERROR+

ON CYLINDER+

INDEX+

UNIT READY+

NOT USED

BUS Y+

UNIT SELECT TAG+t

UNIT SELECT Ot

UNIT SELECT 1+

SECTOR+

UNIT SELECT 2+ (note 3)

UNIT SELECT 3+ (note 3)

WRITE PROTECTED+

POWER SEQ HOLD (note 2)

BIT 10+

Z- and 3- are tied to +5V via 470 ohm resistor

and "Hold" are connected internally on controller

Unit select 2 and 3 are tied to -5V via 470 ohm resistor
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PIN

ommn~TMt”A UPWH—W COMO ONAN AOU PWD —
RO BRO RO NO = ©

KO RO RO ROOw & UW

#

DISK "B"

SIGNAL NAME

GROUND (connected to internal

SERVO CLOCK-

READ DATA-

GROUND

READ CLOCK-

WRITE CLOCK=

GROUND

WRITE DATA-

UNIT SELECTED+

SEEK END-

GROUND

NOT USED

NOT USED

SERVO CLOCK+

GROUND

READ DATA+

READ CLOCK+

GROUND

WRITE CLOCK+

WRITE DATA+

GROUND

UNIT SELECTED-

SEEK END+

NOT USED

GROUND

NOT USED

(J2-J5) CABLE PIN ASSIGNMENTS

TABLE 2.2

cable shield)



PIN # NAME DESCRIPTION

2 FBY *FORMATTER BUSY

4 LWD LAST WORD

6 W4 WRITE DATA 4

8 GO INITIATE COMMAND

10 WO WRITE DATA O (MSB)

12 W | WRITE DATA 0

14 -- NOT USED

16 -- NOT USED

18 REV REVERSE

20 REW REWIND

22 WP WRITE PARITY

24 W7 WRITE DATA 7 (LSB)

26 W3 WRITE DATA 3

28 WO WRITE DATA 6

30 W2 WRITE DATA 2

32 W5 WRITE DATA 5

54 WRT WRITE

56 -— NOT USED

38 EDIT EDIT

40 ERASE ERASE

42 WFM WRITE FILE MARK

44 -- NOT USED

46 TADO TRANSPORT ADDRESS 0

48 ¥*R2 READ DATA 2

50 ¥R3 READ DATA 3

(all odd numbered pins are grounded on paddle board)

*Terminated on paddle board; 220 ohm to +5V, 330 ohm to ground

TAPE J6 CABLE PIN ASSIGNMENTS

(From backplane "B" side)

TABLE 2.3



PIN # NAME

1 RP

2 RO

3 RI

4 BOT

6 R4

8 R7

10 R6

12 HER

14 FMK

16 | DENT

18 FEN

20 R5

22 EQT

24 ----

26 NRZ |

28 RDY

50 RWD

32 FPT

34 RSTR

36 WSTR

58 DBY

40 ----

42 CER

44 ONL

46 TAD1

48 FAD

50 HISP

(all odd numbered pins except 1

*Terminated on paddle board;

DESCRIPTION

*READ

*READ

*READ

PARITY

DATA 0 (MSB)

DATA 1

*BEGINNING OF TAPE

*READ

*READ

*READ

*HARD

¥FILE

DATA 4

DATA 7 (LSB)

DATA 6

ERROR

MARK DETECT

* IDENTIFICATION

FORMATTER ENABLE

*READ DATA 5

*END OF TAPE

NOT USED

¥NRZI

*READY

MODE

*REWINDING

*FILE PROTECT

*READ STROBE

*¥WRITE STROBE

*DATA BUSY

“NOT USED

*CORRECTED ERROR

ONLINE

TRANSPORT ADDRESS 1

FORMATTER ADDRESS

HIGH SPEED SELECT

and 3 are gounded on paddle board)

220 ohm to +5V, 330 ohm to ground

TAPE J7 CABLE PIN ASSIGNMENTS

(From backplane "A" side)

TABLE 2.4



2.6

2.7

PHYSICAL CHARACTERISTICS

DIMENSIONS:

SHIPPING WEIGHT:

15 ine x 15 Ine x 0.5 in.

8 Ibs. Includes shipping carton,
controller, paddleboards, 9=-track magnetic

Tape and technical manual. Optional
Cabling not Included,

ENVIRONMENTAL CHARACTERISTICS

OPERATING TEMPERATURE: 0 to 55 degrees C

RELATIVE HUMIDITY: 10% to 90% (non-condensing)

Exceeds all Nova/Eclipse minicomputer temperature and

humidity specifications.
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3.0 INSTALLATION

This section contains the procedures necessary for proper
Installation of the ZDF-1 disk and tape controller. Please
read carefully. .

sections 3.1-3.8 involve preparation and installation of

the hardware components. Installation personnel should

have access to hardware documentation of the computer,

disk drive and tape drive. The remaining sections cover

using the Configurator program, diagnostics, disk media

Initialization and disk and tape sysgen examples.

The Configurator must be run to program the controller with
the necessary information that reflects your particular

installation. This program is Included on the 1/2"

magnetic tape shipped with the controller. Unless

otherwise specified, the tape Is 1600 BPI.

The Configurator need only be run at installation or

when re-configuring the controller. The Information

will not be lost when the system Is shut down, due to

the use of programmable, nonvolatile memory within the

controller. This memory serves as a replacement of

switches and provides a fast, reliable method of controller

preparation.



3.1 UNPACKING AND INSPECTION

The following [tems are shipped standard with each ZDF-]
in one container:

ITEM P/N

a) ZDF-1 Controller Board Assembly 500-294-00
Db) "A" Paddleboard Assembly 5300-413-00
c) "B" Paddleboard Assembly 900-414-00

d) 1/2" Magnetic Tape containing Configurator,

Diagnostics, Utilities 400-294-00
e) Technical Manual 600-294-000

The following cables are available as product options.
Group | cables are for FCC-compatible (shielded) appl ications.
Group |! cables are for direct, unshielded connection from

paddileboards to equi pment.

GROUP | - FCC-Compatible Internal and Shielded External Cabling

a) Disk "A" |[nternal (Qty. 1) 18" 300-104-000

b) Disk "B" [nternal (1 per drive) 18" 300-1 46-00

Cc) Tape Internal (Qty. 2) 18" 300-108-00

d) Disk "A" External

Panel to Drive (Qty. 1) 6' 300-013-00

16' 300-013-01

Drive to Drive (1 per each

additional drive) 6' 300-1 47-00

16' 300-147-01
e) Disk "B" External (1 per drive) 6' 300-011-00

16' 300-011-011

f) Tape External

Single-Drive (Qty. 2) 10' 300-001-00

Dual-Drive (Qty. 2) Z0' 300-012-00

GROUP || - Flat Ribbon Cabling, Paddleboards to Peripherals

a) Disk "A" (1 per drive) 16' 300-147-00

b) Disk "B" (1 per drive) 16' 300-1 45-00

Cc) Tape (Qty. 2) 10' 300-037-00

Upon receipt of the model ZDF=-1 from the carrier, inspect

the shipping carton immediately for any evidence of

damage or mishandling in transit.

If the shipping carton Is water stalned 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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CONTROLLER PREPARATION

All setup required to define the controller's finctional ity
for various subsystem emulations, disk and tape drive

models and other features, Is done via the Configurator

Program supplied on the 400-294-00 tape. After al! hardware

installation is completed, read Section 3.10, which describes

loading and using the Configurator.

EEPROM WRITE DISABLE JUMPER

After configuration of the controller Is complete It is

possible to hardware disable any further alterations to

the configuration EEPROM. To write disable the EEPROM,

remove the jumper across W26-1 at location DD9 on the

controller (see Figure 2.1). Jumper W26-1 is factory

installed.



3.5
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CHASSIS PREPARATION

As mentioned In section 2.2, the ZDF-1 controller Is

designed for use In minicomputers with rear-mounted

backpanels, and must only be installed In an 1/0 only

slot. The controller will not function in Memory-or-

1/0 slots.

SLOT SELECTION

Below is a list of most of the Data General minicomputers

that the ZDF-1 may be used in. To the right are the

locations of the 1/0 only slots within each chassis. Do

not attempt to install the controller In any other chassis

unless you are certain that the chassis contains 1|/0 only

slots and which slots they are.

MODEL 1/0 ONLY SLOTS

Nova 4 (5 slot) 3=5

Nova 4 (16 slot) 12-16

Eclipse $120 (5 slot) 3=5

Eclipse $120 (16 slot) 12-16

Eclipse $140 12-16

Eclipse S280 11-19

Eclipse $250 2-16 (optional, add-on

: slots)

Eclipse C350 2-16 (optional, add-on

slots)

The controller is a high speed data channel device, and

It must occupy an 1/0 only slot close enough in the

priority chain to the CPU to receive sufficient priority.

The controller must also allow sufficient priority for

other high speed controllers further from the CPU. Priority

within the controller between disk and tape sections Is

selectable and is configured along with other controller

functions [In Section 3.10.

Current loading rules must also be observed for groups of

slots within the chassis.

Refer to your computer's configuration rules reference for

more information.
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od.

2 PRIORITY JUMPERS

The controller must receive two priority signals from

the Data General minicomputer backplane, data channel

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, see Figure 3.1. Pin A94 (data

channel priority in) of the lowest empty slot must be

jJumpered to A93 (data channel priority out) of the

highest empty slot below the ZDF-1, and A96 (Interrupt

priority in) of the lower slot to A95 (interrupt priority

out) of the higher slot.

If the ZDF-1 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 ZDF-1, then back

down to the additional Controller Boards in Slots 4

and up.

POWER FAIL PROTECTION

The ZDF=-1 controller contains a double protection power

fall scheme, which disables the disk drive write circuitry

through the open cable detect line.

The Data General CPU outputs a signal called "Power Fail"

which gives an early warning of power loss. This signal

is located at the B21 pin of the backpanel. Some computers

provide this signal on all slots, however, on others [it

may only be available on B21 of the top slot. If so, to

use this signal, backpanel pin B21 of the controller's slot

must be jumper connected to B21 of the top slot in the

computer.

In addition, the controller contains power fail circuitry

to further protect disk drive data Integrity in the event

the slot where the controller is Installed loses power.
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3.9

CONTROLLER INSERTION

After selecting the proper |/0 only slot* as described In

section 3.3.1, Insert the controller by fitting the board

edges between the slot guides and allowing the board to

follow the guides evenly. Pull out the ejectors on the two

outside corners of the board and use them to provide leverage

when the board meets the connector, Use equal pressure on

both ejectors until the board seats firmly Into the backpanel

connectors,

*CAUTION: THE ZDF-1 CONTROLLER MAY ONLY BE INSERTED IN

AN 1[/0° ONLY SLOT. COMPONENT DAMAGE: WILL OCCUR

IF A SLOT OTHER: THAN AN I/O-ONLY SLOT IS USED.

ZETACO'S WARRANTY IS VOID IF A NON=1/0 ONLY |

SLOT IS USED. ——-

CABLING

The ZDF-1 paddleboards are designed to facilitate cabling

elther’ directly to the disk and tape peripherals, or to

the computer 1/0 connector panel for use with shielded,

FCC=-compliant external cabling.

PADDLEBOARD INSTALLATION

The ZETACO provided paddleboards are "active" and require

power from the computer for operation, so care must be

taken in aligning them over the proper backpanel pins.

The computer backpanel, viewed from the rear, contains

the "A" side pins on the left. On vertical card computers,

refer to the computer reference documentation for "A" and

"BY" side orfentation.,

The ZDF=-1 "A" paddleboard contains the 60=-pin disk "A"

cable header and one 50=-pin tape cable header. The "Bt"

paddleboard contains four 26-pin disk "B" cable headers

and one 50-conductor jumper, which connects to the other

tape cable,

To Install the "A" paddleboard, locate the two rows of pins

on the "A" side of the backpanel associated with the slot

that contains the ZDF-1 controller. Check to see that none

of the pins are bent, and position the paddileboard block

connector over all 100 pins with components facing up.

Carefully press the paddleboard onto the pins, at the same

time making sure that all pins Insert and do not bend, until

the block connector is flush with the backpanel.



CAUTION: Component damage may occur If the paddleboard
is misaligned. Make sure the block is not

shifted right or left by checking for pins

Showing on both ends. Also, double-check that

the block Is Installed over the correct two

rows of pins and not between two slots. It

may be necessary to count pairs of rows to

determine correct positioning.

Repeat the procedure for Installing the "Bp" paddleboard
on the "B" side of the backpanel.

3.5 INTERNAL CABLES (FOR USE WITH FCC-COMPATIBLE EXTERNAL CABLES)

The internal tape, disk "A", and disk "B" cables are ribbon
cables with 2-row connectors on one end, which attach to

the paddleboard headers. "D" receptacle connectors on

the opposite end mount to the 1/0 connector panel. Internal
cables required are:

CABLE P/N QTY

DISK "A" INTERNAL 5 00-000-XX 1

DISK "B" [NTERNAL 500-1 46 -XX 1 per drive

TAPE INTERNAL 500-1 08-XX 2

3.5. FCC-COMPATIBLE EXTERNAL CABLES

For applications that require cabling with grounded shield
to inhibit electromagnetic inductance, the following cables

are needed to connect the |!/0 connector panel to the

peripheral equipment:

CABLE P/N QTY

DISK "A" EXTERNAL 300-013-XX | 1

DISK "B"TM EXTERNAL 300-O011-XX 1 per drive

TAPE EXTERNAL, 1 DRIVE 300-001-XX 2

TAPE EXTERNAL, 2 DRIVES 300-012-XxX 2

For two or more disk drives, each additional drive also

requires one Disk "A" Dalsy=chain cable, part number

300-147-XX. The external ground wire on these cables

should be connected to the drive's chassis ground.



3.9.4 NON=FCC PERIPHERAL CABLING

For direct cabling from the paddleboards to the disk and tape

equipment, the following cables are required:

CABLE P/N QTY

DISK "A" (60-PIN) 300-147-XX 1

DISK "BY" (26=PIN) 500-145=-XX 1 per drive

TAPE (50=-PIN) 300-037=-XX 2

NOTE: Additional disk "A" cables are required for connection

ot to more than one disk drive and are connected jn

a daisy-chain method, described In Section 3.5./7.

3.5.9 ATTACHING CABLES TO PADDLEBOARDS

Refer to Figure 3.2 for the header layout on the "A" and "B"

paddieboards. Pin 1 of the 2=row connector on each cable

is Indicated by an arrow. When attaching cables to the

paddileboards, Jine the arrow up with the arrow on the top

right side of the paddleboard header. Headers and connectors

are also keyed to help prevent incorrect insertion.

For tape cabing, attach one tape cable to the 50=-pin

header marked "J7" on the outer side of the "A" paddleboard.

Attach the other tape cable to the jumper cable marked "J6"

on the "B" paddleboard. Because the two cables are identical,

it ts recommended that the other ends be marked either

"J7" and "J6", or marked with the names used by the drive

manufacturer to identify the formatter connectors.

Section 3.5.8 contains a table that matches the cables with

the connectors of popular tape drives.

For disk cabling, attach the disk "A" cable to the "DISK A"

header on the "A" paddleboard. Next, attach the disk "B"

cable(s) to the 26-pin headers on the "B" paddleboard.

The four headers are marked, from left to right, "PORT 0"

through "PORT 3", If more than one disk drive is to be

connected, ZETACO recommends labeling the other ends of the

"B" cables or'‘the I/0 connector panel.

It ts Important to note that a disk drive's unit number

setting does not dictate the port header it must be attached

to. The controller allows any unit to be attached To any

of the four ports and assigns Individual drive characteristics

on a port=-by-port basis.

Each port is assigned characteristics via the Configurator

Program suppIl ied on the 1/2" magnetic tape. A print-out of

factory-set characteristics is attached to the board cover

of each ZDF=-1 controller.
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TO I/0 CONNECTOR PANEL OR

DIRECTLY TO DISK AND TAPE DRIVES.

LN

PADDLEBOARD CABLING

FIGURE 3.2
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CONTROLLER



329.6 MOUNTING "D" CONNECTORS (SHIELDED EXTERNAL CABLES)

Figure 3.3 depicts an example of Internal cable layout
on the 1/0 connector panel as viewed from the rear. To

mount the connectors, remove the covers from the necessary

mounting holes on the panel. With the mounting hardware

removed from the "D" connectors, Insert the connectors Into

the panel and insert the hex bolts from the outside. Secure

each connector to the panel with the washers and nuts.
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EXTERNAL DISK CABLING

lf using shielded external cables, attach the disk "A"

cable and the disk "B" cable(s) to the appropriate "D"

connectors on the connector panel. Because the "B"

connector uses a 50=-pin sheli, be sure to connect [it to

the internal "B" cable and not one of the tape cables by

mistake.

Attach the "A" cable to the 60=pin "A" header on the disk

drive, ensuring that the arrows on cable and header align.

Be sure that a terminator plug Is Installed In the unused

"A" header (If any) on the drive.

For additional drives, remove the "A" cable terminator and

replace It with a daisy=chaln cable. Connect the other

end of the cable to the next drive In a dalsy=chain fashion

as shown in Figure 3.4. Ensure that a terminator Is

Installed In the last drive In the chain.

Attach the "B" cable(s) to the 26-<pin "B" header on the

disk drive, again observing the arrows for correct polarity.

Connect external ground wire on both A and B cables to the

drive's chassis ground.
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EXTERNAL TAPE CABLING

lf using shielded external cables, attach the two tape

cables to the appropriate "D" connectors on the connector

panel. Because the disk "B" connector also uses a 50-pin

shell, be sure not to connect a cable to the disk "pn

internal cable by mistake.

Cables are terminated with 50-pin edge connectors that fit

onto the tape drive's formatter board connectors.

Generally, there Is no Industry-standard labeling of the

drive's formatter board connectors. To assist in matching
the proper cable to formatter connector, below Is a list

of some drive model connector designations. lf your tape

drive is not listed, refer to the drive documentation;
the drive connector containing the Write Data Bit signals

(IWO-IW7) should connect to the J6 cable.

COMPUTER CONNECTOR PANEL

"BW SIDE "A" SIDE

TAPE DRIVE J6% J7

Cipher Streamer P P2

Cipher Formatter , P4 P5

Kennedy Streamer P 1 P2

Kennedy Formatter J5 J1

Kennedy 9400 GCR P100 P200

CDC Streamer J4 J5

CDC GCR J2 J3

Pertec P4 P5

STC 2920 P 1 P2

STC 2921 P6 P7

Fujitsu M2444 B A

Telex 9251 1/01 1/02

J6 cable carries signals IWO through IW7.

Requires 100-pin to dual 50-pin adapter, Cipher

P/N 160006-001.

Requires ZETACO 2920A Adapter Board, P/N 500-395-00.

Attach the two cables to the drive's board edge connectors.

see example in Figure 3.5. Each cable's connector pads

are numbered 1-50. Make sure pin 1 of each cable connector

is aligned with pin 1 on the drive's formatter board.

Make sure cable terminators are left on the drive If

only one drive [Is being Installed.
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3.5.8.1 MULTIPLE TAPE DRIVES

Figure 3.6 shows 3 multiple-drive cabling schemes. The
coupler may address up to 8 tape units. These may be al|
drives with individual formatters, as shown in Figure A,

or they may be drives which share a common formatter as

In Figure B, or a combination of both as in Figure C.

In Figure A, the drives are set to units 0-7. In B and C,
each embedded formatter responds to 4 consecutive units,

O-5 or 4-7. Note that In C, the first streamer drive is

set to unit 4, although the unit O formatter may only be

controlling a single drive.

To attach two tape formatters to the controller, use the

optional cables (P/N 300-012-000). Each cable has a connector

spliced in for attachment to the two board edge connectors

of the first formatter. The ends of each cable then attach

To the second formatter. ‘Be sure terminators are removed

from the first formatter and are left on the second,

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 disk drive(s)

must be connected to a single-point ground system. Tape

drives receive sufficient grounding and additional

grounding is usually not required. 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

disk drive in the system must be connected

using a daisy=chain ground system. Both the

AC and DC grounds within each drive must be

Joined (consult your Drive Manual). The drives

must then be joined by a dalsy=-chain grounding

braid and connected to the grounding post at

the rear of the computer cabinet.
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DISK DRIVE PREPARATION

Each disk drive will need to be set to the correct number

of sectors per track, and to the desired unit number. In

addition, the disk drive's installation manual should be

read to see If any other setup Is required.

SECTORS PER TRACK SELECTION

The number of sectors per track each disk drive should be
set to Is displayed by the Configurator Program after you

have selected the drive model and sizing characterlstics.

To verify the sector values, run the Configurator Program

and enter a List (L) Command. Sectors per track are found

in the SECS column of the disk port facts.

NOTE: lf "Split Sectors" appears to the right, that

drive must be set for TWICE the number of sectors

shown.

Refer to your disk drive manual and carefully determine

the correct switch positions for the sector count and set

the switches in the disk drive accordingly.

UNIT NUMBER, MISCELLANEOUS PREPARATION

set the drive(s) to the desired unit numbers. This is

usually done via switches in the drive or by changing lens

caps on the front. For two or more drives, unit numbers

assigned are usually consecutive, with unit "0" being the

primary unit. For dual-volume drives such as CDC's CMD,

Lark, etc., or drives which the controller treats as

dual=-volume (indicated in the Disk Drive "HELP" section

Of Configurator), the drive must be set to unit 0 or 2,

with the next consecutive odd unit number used by the

upper volume.

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.

Ensure 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.



SPECIAL CONSIDERATIONS - VARIOUS DRIVES

SPECIAL CONSIDERATIONS FOR THE FUJITSU 2351 DISK DRIVE
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 2-3 6-7 10-11 12-13
BD7 3-4 6-7 5-10 13-14

BE7 3-4 5-6 10-11 13-14

BF? 3-4 6-7 10-11 13-14

SPECIAL CONSIDERATIONS FOR THE CDC 9457 (LARK II) AND
CDC 9455 (LARK) DISK DRIVES

Ensure options "Auto Seek On Head Change" and "Two Volumes

(CMD)" are Installed within the disk drive. The CDC Larks
must be 32 sector type.

5.7 TAPE DRIVE PREPARATION

53.7.1 DRIVE ADDRESS

Most drives have Internal address selection switches for
address decoding; one for formatter selection (IFAD) and
two for drive selection (ITADO, ITAD1). Start/Stop drives
with embedded formatters may have an IFAD switch on the

formatter board and a unit select switch on each drive.

see the drive's installation manual for switch locations.

3.17.2 PARITY SELECTION

Most drives have an internal switch for parity options.

One position will cause the drive to generate its own

parity according to the data it receives from the controller.

The other position causes the drive to accept parity from

the controller and record It exactly as it was received.

It Is recommended that the drive be set for "external" parity

only - that cenerated by the controller.

3.7.3 DENSITY

Remote switching of density selection Is not supported. The

drive should be configured for local density selection.

The 400-294-00 software tape shipped with the controller

ls 1600 BPI unless otherwise Indicated.



INITIAL DEVICE CODES

Unless otherwise requested, the controller Is normally

factory set to the SECONDARY device codes for disk (67 octal)

and tape (62 octal) to avoid conflict if primary disk or

tape subsystems are already installed In your system.

Refer to the "Configuration Facts" page attached to the

ZDF-1 Board Cover for device code verification. After

power-up the Configurator program may then be used to set

the disk and tape device codes to any values from 20 to 76.

Primary device codes are normally 27 octal for disk and

22 octal for tape.

POWER=UP

Apply system power. The RED LEDs on each side of the

controller should come on and then go off, indicating

successful completion of controller selftesting. If this

does not occur, refer to section 5.0. The tape coupler

red LED should remain on from 2 to 4 seconds.

Functions of the other LEDs are described In section 2.1.

After selftest, all should be off with the exception of

the yellow LEDs on each side of the controller. These

indicate unit de=selected for disk and offline for tape.

CONFIGURING THE CONTROLLER

The "Configurator" program supplied on the 400-294-00 1/2"

magnetic tape must be run following hardware Installation

to configure various parameters within the controller per

your requirements, The parameters are then stored by the

controller [in nonvolatile EEPROM memory.

NOTE: The ZDF=-1 controller has been shipped from ZETACO

with most configuration facts set to standard’

recommended values for both disk and tape sections

unless, upon order, specific configurations are

requested. These parameters are |isted on a print-out

attached to the ZDF-1 Board Cover.

In any event, the controller MUST be tailored for the

disk drive types you have instailed and the tape

and disk subsystem emulations necessary for your

system.

Refer to Sections 4.1.1 and 4.1.2 for instructions on

loading and executing the Configurator Program.

Following are descriptions of each configurable feature

supported by the ZDF-1. After completion of the Configurator,

the computer must be powered down and then powered up To :

re-Initialize the controller with the new parameters.
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5.10.1

53.10.1.1

3.10.1.2

DISK FIELD DESCRIPTIONS

DEVICE CODE

The disk controller can be configured to any device code

between 20 octal and 76 octal. Primary ts normally 27 octal
and the secondary is 67 octal. Secondary device code (67

octal) has been set at the factory to avold conflict if a

primary disk controller already exists. It should normally
be changed to the primary value of 27 If no other disk

controllers exist. If the device code is changed, it will

not take effect until the computer Is powered down and
backup.

53.10.1.5

THROTTLE BURST RATE

This is defined as the number of word transfers that

take place over the data channel during a single bus

access by the disk controller. 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 Jate on another data channel device.

The controller may be set to burst rates of 4, 8, 16, 32,

64, 128 and 256 words per access. A burst rate of 16 is

recommended for most applications.

The ZDF=-1 allows you to select a different burst rate for

each SMD port thereby giving the ability to fine tune the

bus to the particular speed or activity of each disk drive.

SYNC BYTE

The ZDF=-1 supports a disk media format which contains a

header’ sync byte and data field snyc byte versus a sync

bit. The syne byte provides better header address

verification and data integrity. This sync byte Is user

definable for each SMD port. Any value between 01 hex and

FF hex Is acceptable, although 93 hex (223 oct) Is the

recommended value. When entering a sync byte use the

octal (oct) number. This feature can provide a means

for disk pack access security between different disk

subsystems,



3.10.1.4 ERROR CORRECTION ENABLE/DISABLE

When this function Is enabled, on-board error correction

and data strobe early/late occur automatically on bad

disk 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.

If any disks are going to be formatted and initial ized
following configuration, it Is recommended that on-board
ECC be disabled, then re-enabled after disk initial ization.

53-10.1.5 MEDIA FORMAT

The ZDF-1 currently offers a choice of 4 different disk

media formats, to maintain compatability with other disk

subsystems. Each port Is Independently configurable for

any of the formats.

The disk media formats available are:

-ZETACO STANDARD FORMAT = 10MHz (recommended for best

performance and data Integrity over a wide range

of drive types).

-ZETACO HIGH SPEED FORMAT (version of standard format

designed for use with drives with transfer rates

of 1.8 MByte/sec. (15 MHz) or greater).

-ALTERNATE VENDOR FORMAT

-DATA GENERAL FORMAT (10MHz)

see Figure 2.2 for detailed information.

53.10.1.6 INTERLEAVE FACTOR

The ZDF-1 supports any sector Interleave from 1:1 to 6:1

and each SMD port can have a different interleave ratio.

1:1 interleave [s recommended for optimum performance and

should be sufficient in most cases. DIsk drives with

very high transfer rates may require a sector interleave

of 2:1 to avoid missing the next logical sector.

Interleaving may be used, along with throttling, to fine

Tune a system's performance. This Is to avoid going a

full revolution on the disk when the CPU cannot respond

fast enough to access the next consecutive sector.

If data channel activity is too high 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 logical sector in a multiple sector

transfer.
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3.10 - | ./ DISK DRIVE TYPES

The ZDF-1 is capable of controlling virtually any disk
drive that meets the SMD Interface specification. The

controller may be configured to assign drives of varying

capacities, transfer rates, formats, etc. to any of the

four ports.

However, when running under AOS only those drives which
meet the sizing characteristics of the supported emulations
can be used. Under RDOS the ZDF=-1 can take advantage of
the full capacity of most disk drives because Zetaco's

disk initializer, CSDKINIT, allows deviation from standard
RDOS disk emulations.

This section of the Configurator program allows the operator
To assign drive characteristics on a port-by-port basis.

Note that drive characteristics are assigned per "port",

or "B" cable, and not per the drive's unit number setting.

(Any unit can be connected to any of the four ports). A
warning will be |ssued when a potentially illegal

configuration Is attempted. "HELP" information Is available

throughout.

Notes regarding dual volume drives:

Dual volume drives must be assigned an even unit number.

A dual volume drive is treated as two logical units, so a

maximum of two dual volume drives or one dual volume and

Two single volume drives may be attached to the controller.

There are two forms of dual volume drives:

The first Is an actual dual volume drive, designed with

two physical volumes, usually one fixed and one removable

cartridge. These include the Control Data Corporation

Lark and 9448 (CMD), and Amcodyne's 7110.

The other form is actually a single volume drive which is

"split" by the controller Into two logical units to provide

the sizing characteristics necessary for emulation. For

example, under AOS the Fujitsu 2351 (Eagle) is split for

dual 6061 emulation, and the Applied Peritpheral Systems

4855 is split for dual 6161 emulation.

Both forms of dual volume drives must have each logical

unit formatted separately.



3.10.2 TAPE FIELD DESCRIPTIONS

5.10.2.1 DEVICE CODE

The tape coupler can be configured for any device code

between 20 and 76 (octal). Primary [Is normally 22 and

the secondary Is 62. Secondary device code (62 octal)

has been factory set to avoid conflict if a primary tape

subsystem already exists. It should normally be changed

to the primary value of 22 if no other tape subsystems

exist. If the device code is changed, it will not take

effect until the computer Is powered down and back up.

3.10.2.2 TAPE EMULATION

The tape coupler has been factory set to 6021 emulation,

which is used by RDOS (mnemonic MTX), or AOS (MTA).

6125 emulation is also supported, which is used:'by AOS

(MTC). RDOS does not support 6125 emulation. :

3.10.2.5 READ/LOOK=AHEAD ENABLE

Read Look=Ahead Is a feature that helps avoid drive

re-positioning during multiple-record reads on basic

streamer drives. We recommend it be ENABLED for these drives.

We recommend this feature be DISABLED for GCR or cache

streamer drives, and for tenston arm or vacuum column

start/stop drives.

3210.2.4 FAST BOT STATUS

This feature decreases the delay between the time a

rewind command is [Issued to the tape coupler and

Beginning-Of-Tape status (DIA bit 8=-Load Point) Is

presented to the CPU. We recommend fast BOT be enabled.

3.10.2.5 ERASE ON WRITE RETRY

lf this feature is enabled, the controller will automatically

erase a segment of tape before attempting the write when

retryiIng after awrite parity error. The purpose of

this option Is to minimize AOS hard errors (15 retries)

caused by bad tape media. Hard write parity errors are

most likely to occur when recording at high density (GCR).



3.10.3 PRIORITY = DISK VS. TAPE

The user may select which section of the controller
receives higher [Interrupt and data channel priority
within the controller. The section which is given
higher priority Is equivalent to being nearest the
CPU in the chassis priority chain. The controller is
factory set giving the disk controller higher priority.

TAPE COUPLER TESTING

The tape system should be tested by running the Tape
Diagnostic and Rellability programs Included on the
400-294-000 tape, files 3 and 4. Instructions are provided In
Section 4.3. |
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DISK TESTING AND INITIALIZATION

The following procedure is recommended to prepare each

disk drive Installed.

1. Verify that the "ECC ENABLE/DISABLE" flag for each

disk drive port was set to the desired state during

controller configuration.

For most situations It Is recommended that on-board

error correction be disabled while running disk formatter

and initializer programs. This will allow the programs

to flag and detect those bad blocks which are potential

problems even though they might be correctable at The

time of running the initializer. However, it Is also

possible to run with ECC correction enabled In cases

where there is a need for using marginal disk media.

Run the Disk Formatter Program per the instructions [n

section 4.5.1. Run at least three passes, preferably

six.

For RDOS systems, run the Disk Reliability program for

at least 15 minutes per the instructions In section 4.5.5

to exercise and test the disk system.

For AOS systems, first run at least six passes of the

Disk Diagnostic program (disk sizing characteristics

will be displayed) per section 4.5.2, followed by

Disk Reliability.

For RDOS systems, run ZDKINIT. (Included on the 400-294-00

tape.) -

For AOS systems, run DFMTR. (Data General's AOS Disk

Inittializer on your system build tape). ee

For the final step, run the Configurator again to enable

ECC correction for each disk drive port. |



3213.2

SYSGEN CONSIDERATIONS

DISK SYSGEN

RDOS USERS: When SYSGEN asks "Controller #1 6160/6161
St Type?",° answer NO. This allows up to four

drives to be attached to the controller.
Answering YES allows only two drives.

TAPE SYSGEN

The user must correctly specify the tape coupler device
mnemonic at Sysgen time. The correct mnemonic depends on

the operating system and the emulation the coupler Is
configured for (section 3.10.2.2). The situation Is as

follows:

RDOS: 6021 emulation is MTX

— 6125 emulation Is not supported

AOS: 6021 emulation is MTA

6125 emulation {ts MTC

AOS/VS: 6021 emulation Is not supported

' 6125 emulation Is MTC





The Software Support Package Is supplied on the 400-294-00

1/2" magnetic tape. Included on the tape are the Configurator -

program, tape and disk maintenance programs and system

support programs and utilities. Sections 3.10 - 3.12 of

this manual describe the sequence of programs that should

be run following Installation. File 2 must be used To

addition, only the Disk Formatter included should be used

for formatting, and only ZDKINIT for disk initialization

In RDOS systems. For AOS, use Data General's DFMTR.

Other corresponding Data General programs may not work

4.0 ZDF=-1 SOFTWARE SUPPORT PACKAGE

configure the controller per your requirements. In

on this controller.

4.1 USING THE 400-294-00 TAPE

system Requirements:

Data General Nova/Eclipse Family CPU/ SPU

Minimum 32K words memory ©

Console Device at 10/11

Magnetic Tape Drive: 1/2" 9=-Track 1600 BPI

Printer at Device 17 for hard'copy (optional)

lf your system has another 1/2" tape subsystem, we recommend

That it be used until the controller's tape interface is

tested to be working properly.

The 400-294-00 tape is structured so that the programs on

Files 2-10 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

2-10 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 0-10. File 11 for RDOS and File 12 for AOS contain

the programs in the standard system dump format and you

can load them from these files to your disk.



4.1.1 BOOTSTRAP PROCEDURES

1. Mount the tape on the drive and put it on-line. Be

sure that the BPI setting matches that specified on

the tape Jabel (normally 1600 BPI).

2. Program Load - The ZDF-1 is normally factory configured

to SECONDARY tape (device 62). The method of program

load vartes for the different processors.

lif 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.

For the S140 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)

5. 400-294-00 menu will be displayed on console:

FILE # PROGRAM FILENAME

2 ZDF=-1 CONFIGURATOR CFZDF1.SV

3 TAPE DIAG: } MTAFD. SV

4 UNIVERSAL MAG TAPE REL | UMTR. SV

5 TAPEMODE (STAND-ALONE) TAPEMODE, SV

6 DISK FORMATTER © DISKF.SV ©

7 DISK DIAGNOSTIC DISKD. SV

8 DISK RELIABILITY DISKR. SV

9 ZOKINIT =DISK INITIALIZER ZOKINIT. SV

“(RDOS SYSTEMS ONLY) . oS

10 ZDSKED -DISK EDITOR ZDSKED,. SV

~~ (RDOS SYSTEMS: ONLY) _

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

RDOS dump format.

12 "SV & .LS" Files and any Utilities In

AOS dump format.

a> oaub

FILE NUMBER?

4, Enter the file number (2-10) you wish to execute,

followed by CR. The tape should then space forward

and load the program Into memory. Refer to The

sections which follow for instructions,
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COPYING THE 400-294-00 TAPE TO DISK

Files 11-12 are RDOS and AOS "dump" versions of the
programs on the previous files plus system executable

utilities. Utilities are described in Sections 4.8 and

8.2.

If possible, the tape's contents should also be copied
Onto a media other than the ZDF=-1 disk, such as an alternate
disk subsystem, to avoid loading diagnostics from a suspect
controller or peripheral at some later time.

To load files 11-12 onto disk, use the standard CL1| commands
for loading from tape:

FOR RDOS: DIR ZMDIRG%

INIT MTO

LOAD/A/R/V MTO:11

RELEASE MTO

FOR AOS: SUPERUSER ON

DIR :

LOAD/V/R @MTA0O:12

REWIND @MT AO

SUPERUSER OFF

The files can now be booted from disk. For RDOS enter the
filename (see menu In section 4.1.1) in response to FILENAME?
For AOS enter the full pathname (including .SV) in response
to PATHNAME?.

ZDF-1 CONFIGURATOR

The purpose of the Configurator is to set up the

controller with Information unique to your particular

Installation. The facts are then saved within the

controller in non-volatile memory. Configuration need

only be done at Installation time, or at any later time

to adjust performance, attach new disk drives, etc.

NOTE: We strongly recommend you save a hard copy of

dialogue between operator and Configurator for
future reference. The program has printer output

control at device code 17 (LPT). If a printer Is

not available, the operator should record all

configuration facts displayed by using the "L"

command after conf louration.

Boot the 400-294-00 tape and load the Configurator (File 2) per
The instructions In section 4.1.1.

The program will display an Introduction. Please read

carefully before proceeding.



4.2.1 DEVICE CODE

Communication between program and controller Is via the
ZDF-1 disk device code. When the program requests the

device code, respond accordingly:

-The controller is normally factory set to the

secondary value of 67 octal to avoid conflict If

another disk subsystem exists. The factory set
device code is also listed on the "Configuration

Facts" page attached to the ZDF=-1 Board Cover.

CONFIGURATOR OPERATION

The ZDF-1 Configurator Includes two "HELP" commands;

one for OPERATIONAL questions and one that suggests

WHAT you might want to do. Both are accessed from the

main command menu. In addition, you can get an explanation

for any item by responding with an "H" to the question.

Please use these functions whenever you are uncertain as

to what to do.

It Is recommended that the "J" command be used for Initial
Installation to allow setup of all parameters. When
configuration is complete, enable the printer output

and list the configuration. Use the "U" command to update
the controller and the "Q" command to end the session.

Refer to Section 3.10 of the installation section for

additional information and configurator fleld descriptions.



4.35

4.5.1

TAPE COUPLER MAINTENANCE SOFTWARE

TAPE DIAGNOSTIC

The Tape Coupler Diagnostic program Is provided to find

failures that are related to the basic operations of tape
control. The diagnostic assumes the magnetic tape media

is not the:'cause of errors. You should use a good scratch

Tape for the testing. In the Interest of saving time

during the EOT portion of diagnostics, it is a good Idea

to use a small tape reel.

A. Boot the diagnostics program (File 3) from tape 400-294-00
or disk. You should see the following:

- MTAFD Release N.NN

~ Formatted: Tape Coupler Diagnostics

- Product of Zetaco

- Please mount a write-enabled error free scratch tape.

- Only the drive you are testing can be on-line.

- Press any key to continue.

B. Load a scratch tape on the drive being tested, put

the drive on-line and then press RETURN. Program

displays:

- Enter drive unIt number:

C. After you have entered the unit number, the program

will display:

- specify the Zetaco emulation type of the unit being

tested,

- (6021 = 0 or 6125 = 1):

Enter the value (0 or 1) which corresponds to the

emulation selected during configuration.

D. Next you should select the recording mode to be tested:

~ if the drive is set for NRZ (800 BPI), enter 0;

otherwise enter 1.
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4.3.2

Enter the tape coupler device code selected during

configurations

- Enter device code [22]:

The last request before the tests are executed Is:

- set switch register to the desired value, then

press RETURN to continue,

lf you wish to set any switches, refer to the program

text file In the back of the manual. To proceed with

the test, you must enter RETURN (NEW LINE will not do

it). | |

When diagnostics have successfully run, the word CYCLE,

followed by PASS #, will display. Run at least 6

passes. When errors are encountered, an explanation

will be displayed and the program will loop on the

error. To continue beyond the error, turn on Switch 1.

TAPE COUPLER RELIABILITY

The Reliability Program Is provided to find Intermittent

and pattern sensitive problems.

A. Load the program (File 4) from 400-294-00 tape or disk.

Program displays:

- UMTR =~ Release N.NN

- Universal Mag Tape Reliability

- Product of Zetaco

- Starting Addresses:

- 500-Reliability Test

- 501-Interchange Test (WRITE/READ)

- 502-Interchange Test (READ ONLY)

- 503-Command String Interpreter

- 504-Error Log Printout

- Set Switch register to desired value, then press

RETURN to continue,



4.4

B. Load scratch tape on all drives to be tested. Press

RETURN (not NEW LINE). You will be asked to specify
the Model Number of your Tape Coupler:

~- Specify the Zetaco Model Number of the unit(s)
being tested.

- (110=1, 120=2, 133/ZDF-1 (6021)=3, 133A/ZDF-1

(6125)=4):3 . -

C. You should enter 3 If the Coupler is configured for 6021
emulation, or 4 if it Is configured for 6125 emulation.

All the drives belng tested must be at the same device

code,

- Enter device code [22]:

D. Enter the device code, Program then asks;

- Enter 0 to test CRC (NRZI only), otherwise

enter 1.

E. Specify the recording mode. Program then asks;

- Enter 1 if the controller will be run [In an

AOS system, otherwise enter 0.

F. The last message reminds you to mount your scratch

Tapes;

- Mount scratch tape(s). Press RETURN to continue,

G. Press RETURN (not NEW LINE). The Reliability tests

will begin. While the program:'is running, you should

press the SPACE BAR to display the current statistics

Of READS, WRITES and ERRORS.

H. Run Reliability for at least 15 minutes, check status.

TAPE STREAMING MODE UTILITIES

ZDF-1 Tape Coupler utilities Included on the 400-294-00 tape

ali concern streamer-type drives. They [Include TAPEMODE=

a stand-alone program, and system executable utilities

for RDOS and AOS. If you have a streamer drive, you should

read section 8 for information on optimizing the performance

of the drive.
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4.95

4.5.1

DISK MAINTENANCE SOFTWARE

DISK FORMATTER

The Disk Formatter Program is a utility designed program

to format and check Disk Packs to be used on the Disk

systems, It Is recommended that on-board error correction

for each drive be disabled throughout both formatter and

initializer programs. It should then be enabled by running

the Configurator again after disk Initialization. See

section 3.12. 
|

Boot the Disk Formatter program from tape 400-294-00 or disk.

The following Is a sample dialogue:

ZETACO SMD DISK CONTROLLER FORMATTER REV. XX

STARTING ADDRESSES:

500-FORMATTER/CHECK PROGRAM

501-CHECK PROGRAM ONLY

5OZ-ERROR LOG RECOVERY

503=-COMMAND STRING INTERPRETER

ENTER DEVICE CODE [27]:

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

O° ‘Q 5 823 — 32°

2 { 5 815 24

ENTER UNIT NUMBERS (0,1,2,5) TO RUN: 0,2

UNIT: O°

ENTER TYPE OF DISK: 0

UNIT 32°

ENTER TYPE OF DISK: 1

FORMATTING UNIT 0,2

See Formatter Text at end of Manual for further detalfls.



4.5.2 DISK DIAGNOSTIC

This dlagnostic program Is provided to find failures that

are related to the basic operations of the Disk Controller.

Boot the Disk Diagnostic from tape 400-294-00 or disk.

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

ZETACO SMD DISK CONTROLLER DIAGNOSTIC REV. XX

STARTING ADDRESSES: °

ys ZOO=-DIAGNOSTIC CINITIALIZE)

201-DIRECT: ODT ENTRY

Z02—-RANDOM SEEK EXERCISERS

SEEK EXER 1 IS A SINGLE DRIVE EXERCISER

SEEK EXER 2 IS A TWO DRIVE EXERCISER’ WITH SEEK

500=-DIAGNOSTIC (RESTART)

ENTER DEVICE CODE [27]:

ANY DUAL VOLUME UNITS? ENTER 1

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

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

TESTING UNIT O _ me

UNIT HDS CYLS SEC/TRK

QO: 5° 823 © 35°

These are the units and characteristics found, do you

want to Joop on reading them? Enter 1, otherwise enter

Return (CR).

See Diagnostic Text at the end of the Manual for further
detatis.

ADDRESSABLE SECTORS/TRACK WITH THIS CONTROLLER IS 64.

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

BY AOS OR'AOS/VS. an ——

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

BY AOS OR: AOS/VS. an ot

TEST(S) COMPLETE.

SEEK EXERCISER ® TESTS.

PASS



4.5.5 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. Boot:the

Disk Reliablility program from tape 400-294-00 or disk.

The following Is a sample dialogue;

ZETACO...DISK RELIABILITY REV. XX

STARTING ADDRESSES:

SOO-RELIABILITY TEST

DJOI-RELIABILITY TEST WITH OPTIONS

D02-DISK ADDRESS:‘TEST °

503-COMMAND ‘STRING INTERPRETER
504-FORMAT ONLY -

205-RUN ALL TESTS

506—-SEEK EXERCISER

DO07—RANDOM SEEK: EXERCISER

510-ERROR COUNT/LOG RECOVERY

ENTER DEVICE CODE [27]:

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

O ‘0 5° 823 BR

2 1 5 815 24

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

UNIT: O | :

ENTER TYPE OF DISK: 0O

UNIT: 1 He

ENTER TYPE OF DISK: 1

TESTING UNIT 0,1

see Reliability Text at the end of Manual for further

details.



4.6 DISK INITIALIZATION

If on-board ECC was disabled during formatting, It
should also remain disabled until the [Initializer tis

finished, then enabled using the Configurator.

For RDOS systems, use ZETACO's ZDKINIT, per the

Instructions In section 4.6.1.

For AOS systems, use the DFMTR program from your system
bulld tape.

ZDKINIT = RDOS DISK INITIALIZER

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

YOU MUST INITIALIZE THE DISK BY RUNNING ZDKINIT. This

is a stand-alone program which performs all the functions
Of Data General's DKINIT. Please refer to Data General

manual on loading an RDOS system for full details on the

functionality of disk [Initial ization.

Remember that only ZDKINIT will work correctly for Model

ZDF-1 disks. If you are building your system from an RDOS

release tape, do NOT run file 4 on the D.G. tape after

running ZDKINIT. Data General's DKINIT cannot be run

On a Model ZDF-1 disk. ZDKINIT can, however, be used

to [Initialize any DG supported disk.

STEP 1 = LOADING

Boot the ZDKINIT program from tape 400-294-00 or disk.

STEP 2 = DISK TYPE

PROGRAM DISPLAYS:

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

Suppor t-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) I|f the disk type Is valid-

PROGRAM DISPLAYS:

6XXX (ZETACO Emulation) Drive Type
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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.
B) If the disk unit Is valid-

PROGRAM DISPLAYS:

HHEADS #SEC/TRK #CYL INDERS MGB/ BLK

H S C Megabytes if disk

>4000 blks. Blocks

[If disk <4000 blks.

= the number of heads, S = the number of sectors, and

= the number of cylinders the logical disk unit is

Onfigured as.

H

C

Cc

STEP 4-COMMANDS AND SUBSEQUENT OUTPUT

The commands which can be selected are [Identical to those

Of DKINIT.

From this point on ZDKINIT will perform exactly as DKINIT.

ZDSKED - RDOS STANDALONE DISK EDITOR

ZDSKED provides the same functions for the ZDF-1 disk as

Data General's DSKED does for standard DG disks. It can

also be used for any DG supported disk. Please refer to

the Data General Stand-alone Disk Editor Manual for a

complete description of the commands.

We will describe the steps necessary to run ZDSKED.

STEP 1 = LOADING

Boot the ZDSKED program from tape 400-294-00 or disk.

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) \f 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:

6XXX (ZETACO Emulation) Drive Type



4.8

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.

B) If the disk unit [ts valid -

PROGRAM DISPLAYS:

# HEADS # SEC/TRK # CYLINDERS MB G/ BLK

H S C Megabytes If

disk >4000 blks.

Blocks If disk

<4000 biks.

H = the number of heads, S = the number of sectors, and

C = the number of cylinders the logical disk unit Is

configured for.

STEP 4 = COMMANDS AND SUBSEQUENT OUTPUT

The commands which can be selected are [dentical to those

Of DSKED. From this point on ZDSKED will perform exactly

as DSKED.

DISK ECC COUNTER UTILITIES

The Model ZDF-1 controller maintains a counter of ECC

corrections for each disk 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 utilities must be loaded onto disk from the 400-294-00

tape (RDOSECC. SV for RDOS and AOSECC.PR for AOS). The

utilities allow 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: dally,

weekly, monthly, etc.

STEP 1 = EXECUTING THE PROGRAM UNDER CLI

A) RDOS Version

ENTER: RDOSECC

B) AOS Version

ENTER: xX AQSECC
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STEP 2 = MAIN MENU

ZETACO - 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

If you selected 1 or 2,

PROGRAM DISPLAYS:

ENTER UNIT:

YOU RESPOND:

DZn (n=O, 1, .w«.., 7) for RDOS

DP Fn (n=O, 1, 2, 3, 10, 11, 12, 13) for AOS

Carriage return or new Iine to return to Main 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

carrlage return or new line.

STEP 4 = MODIFYING THE COUNTER

lf 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.
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2.0 TROUBLE-SHOOTING, CUSTOMER SERVICE

SELFTEST

The ZDF-1 controller runs on-board microdiagnostics each
time the board Is powered up. Disk and tape microprocessors
perform independent, extensive testing of all internal
controller functions. The RED LEDS Indicate selftest;

the left LED is on during disk selftest (300 ms.), and
the right LED is on during tape selftest (will be less
than 4 seconds).

lf selftest passes, both LEDS will go off. If elther
disk or tape sections detect an error, the corresponding

LED will blink an error code used In locating the

malfunctioning circuit within the controller.

Depressing the computer's reset switch while the error
code is being displayed causes that section to loop on

the error,

Any command issued to the tape coupler will cause it to

abort selftest and if not aborted, the coupler will

appear Not Ready to the system until tape selftest

successfully completes.

Reference Table 5.1 for disk selftest error codes and

Table 5.2 for tape selftest error codes.
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CODE TEST POSSIBLE FAILURE

1 EEPROM TEST The data In the EEPROM did not

: compare with expected data (55

hex). EEPROM may not have been

previously burned.

2 RAM TEST Data read from RAM did not

: compare with data written. 2114,

PBUS or RAM data bus may be bad.

3 2940 ADDRESS Data read from 2940's did not

GENERATOR compare with data written. 2940
TEST may be bad.

4 SEQUENCE A forced sequence error did not

ERROR TEST occur within a specified amount

: of time. Format sequencer may

be bad. (No Clock)

5 SYNC DETECT A syne detect was not made in a

TEST specified amount of time or the

terminate FF may not have set.

The sync register or compare logic

may be bad or the terminate FF

may be bad. |

6 ECC TEST The generated ECC pattern did not

: compare with the expected pattern.

The shift registers, ECC logic,

or multiplexers may be bad.

The disk selftest error code is displayed via the red LED

on the left side of the controller front edge. If the

LED does not blink or go out, then the 2925 clock circultry,

the 2910 or the power fall circuit may be bad.

DISK SELFTEST ERROR CODES

TABLE 5.1
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CODE TEST

MICRO PROCESSOR

RAM TEST

POSSIBLE FAILURE

Read data did not compare with

what was written 6810 (238 x

8 Ram)

2 DONE/BUSY TEST Done did not set or busy done

| were not cleared on power up

3 DATA LATE TEST Data late flip-flop was set on

| power on or it did not set

after one more reference with

a full buffer.

4 WORD COUNT Word count overflow flip-flop

OVERFLOW TEST did not set when expected

: (should set after 65536 counts)

5 ILLEGAL FLAG lllegal status bit did not set

TEST or it was not detected as being

set (ISTAT)

6 FIFO BUFFER The READ data did not compare

TEST with what was written. 2114's

(1024 x 8 Ram)

7 ADDRESS TURNOVER Address turnover flip-flop did

TEST : not set when expected. (Should

set after 1024 RD/WT buffer

references)

8 EPROM CHECK SUM Check sum calculation did not

agree with the data in the check

sum location (replace EPROM)

The tape selftest error code Is displayed via the red

LED on the right side of the controller front edge.

TAPE SELFTEST ERROR CODES

TABLE 5.2
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CUSTOMER SERVICE

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 Matertfal Authorization.

Before returning a product to Zetaco for repair, please ask

for a "Returned Material Authorization" 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, i.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
ZDF-1 Controller should be obtained by performing the following
tests. (Include error program counter numbers and accumulator
contents if applicable; use back of sheet if more space Is needed).

FUNCTION TEST RESULT

Power-Up Disk Selftest

Tape Selftest

Tape Coupler Tape COUPLER DIAG

UNIV. MAG TAPE REL!

DISK CONTROLLER DISK DIAGNOSTIC

DISK RELIABILITY

Other tests performed (system operation, errors, etc.):

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?

(If yes, explain).

Z. What operating system are you running under? (AOS, RDOS)

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)





DISK PROGRAM CONTROL

_INSTRUCTION FORMAT

symbolic form for 1/0 Instructions:

DXXF AC, DSKP

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

F = Functions:

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 8 15.

P (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

(Other available)
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BINARY REPRESENTATION OF AN I/0 INSTRUCTION

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

| 0 | 1{ 1 | ac | oP cope} 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 IORST 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.

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.
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Oe were Ave

6.2 ACCUMULATOR FORMATS

6.2.1 DOA - SPECIFY COMMAND AND DRIVE

DOAF AC, DSKP

QO 1 7 8 9 10 41 #12 13 #14 «152 3 4 5 6

Oj} 1 1 | AC | 0 1 0 F DEVICE CODE |

Accumulator

0 12 3 4 5 6 7 8 9 10 11 #12 #13 #14 «415

R/W

DN

CLR SEEK

DONE COMMAND DRIVE NOT USED

BIT POSITION

0 - Clear Read/Write Done if It Is a one

1 - Clear Seek Done Attention Flag for Drive Unit 0

if it is a ONE

2- Clear Seek Done Attention Flag for Drive Unit 1

if it is a ONE |

5 - Clear Seek Done Attention Flag for Drive Unit 2

if it Is a ONE

4 - Clear Seek Done Attention Flag for Drive Unit 3

if it is a ONE



5 - 8 Specify Command

FUNCTION REQUIRED

TO INITIATE

0000 READ START

0001 RECAL IBRATE PULSE

0010 SEEK PULSE

0011 STOP DISK PULSE

0100 OFFSET FORWARD PULSE

0101 OFFSET REVERSE PULSE

0110 WRITE DISABLE PULSE

0111 RELEASE DRIVE PULSE

1000 TRESPASS PULSE

1001 SET ALT MODE 1 NONE

1010 SET ALT MODE 2 NONE

1011 EXAMINE RAM PULSE

1100 DATA VERIFY START

1101 READ BUFFERS START

1110 WRITE START

1111 FORMAT START

NOTE: See Section 6.3 for detailed command description

9 - 10 Drive Selection

00 - Drive Unit 0

O01 - Drive Unit 1

10 - Drive Unit 2

11 - Drive Unit 3

DOA will reserve a previously unreserved drive.

Bit Position 9 is not used [ff 616X.

11-15 Reserved for future consideration



6.2.2 DOB - LOAD STARTING MEMORY ADDRESS

DOBF AC, DSKP

012 3 4 5 67 8 9 10 11 12 13 14 «25

Jol it i | ac | 1 0 ol F DEVICE CODE

Accumulator

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

MEMORY ADDRESS BITS

4&—EXTENDED 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 data channel transfer

operation.

ee ee ae

6.2.3.1 DOC - SPECIFY CYLINDER

DOCF AC, DSKP

012 3 4 567 8 9 10 11 42 13 14 «15

| 0 1 | | | AC | 1}ilol DEVICE CODE
-

Accumulator (if previous DOA specified a Seek)

0 12 3 4 5 6 7 8 9 10 44 1412 13 #14 «15

NOT USED CYLINDER ADDRESS
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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 1 2 3 4 5 6 7 8 9 10 11 #12 #1413 #14 «215

HDISEC

MSB]MSB
7 - -

CNT

MSB

6.2.3.3 DOC - SECOND DOC SPECIFIES LOWER FIVE BITS OF SURFACE,

SECTOR AND COUNT (FIRST AND ONLY DOC IF SINGLE

DOC MODE) —

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

SURFACE ADDR SECTOR ADDR COUNT

0 - Not Used

1 - 5 Starting Surface Address

6 - 10 Starting Sector Address

11-15 Two's complement of number of sectors to be

transferred



6.2.4 READ STATUS - NON ALTERNATE MODE

6.2.4.1 DIA - READ DATA TRANSFER STATUS

DIAF, AC, DSKP

Oo 1 2 3 4 5 6 7 86 9 10 41 #12 13 #14 «15

| 0 1] 1 | AC | Os F DEVICE CODE |

Accumulator

O;,ty2y,3a; 4) 5] 647 s}o}ro] i] 12 137 147 15

QO - Control Full

1 - R/W Done

2- Unit Q Atten Done

5 - Unit 1 Atten Done

¥4 = Unit 2 Atten Done

¥5 - Unit 3 Atten Done

6 - Bus Error

7 - lllegal Sector Adr

8 - ECC Error

9 - Bad Sector Flag

10 - Cy! Addr Error

11 - Surf/Sect Addr Error

12 - Verify Error

13 - R/W Timeout

14 - Data Late

15 - Read/Write Fault

*Bit Positions 4 and 5 are not defined if 616X Emulation
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BIT

POSITION

0

DATA TRANSFER STATUS BIT DESCRIPTIONS

NAME

CONTROL FULL

R/W DONE

UNIT ATTEN

DONE (UNITS

0-3)

BUS ERROR

ILLEGAL

SECTOR ADDR

ECC ERROR

BAD SECTOR

FLAG

DESCRIPTION

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 incorrect number of memory

Transfers resulted on the data

Channel when set to a one,

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

*Refer to Table 6.1

CYLINDER

ADDRESS ERROR

SURF ACE/

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.

for a detailed description of bits 6-14.

6-9



STATUS BIT

POSITION

BUS 6

ERROR

ILLEGAL 7

SECTOR

ADDRESS

ECC 8

ERROR

BAD 9

SECTOR

FLAG

CYLINDER 10

ADDRESS

ERROR

SURF / 11

SECTOR

ADDRESS

ERROR

VERIFY 12

ERROR

READ/ 13

WRITE

TIMEOUT

READ/WRITE FAULTS (DIA)

CONTROLLLER

ACTION

Sets done

immediately

Sets done

immediately

Sets done at

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. May

correct the problem.

New command [If error re-

occurs. Make sure the con-

troller is configured to

match the drive type.

New command. Re-tries

with servo offset may

correct the data. | f

this error is detected

on a surface analysis,

the bad sector flag

should be set.

New command. This sector

should be ignored.

New command. The system

Should diagnose this as

a positioner fault.

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.



6.2.4.2 DIB - READ DRIVE STATUS

DIB AC, DSKP

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

| 0 E 1 AC | 0 L [ | F DEVICE CODE |

Accumulator

Oj} 1 | 2 | 3 BE | 6 E |e] 9] 10 in| 127 13 | 14 15 |

x0 -

x1 -

¥2 =

*#5 =

x7 =

¥8 -

¥Q -

*10 -

¥1]1<

12 -

*13 -

*14 ~<

15 -

*These Bits are undefined

Invalid Status

Drive Reserved

Trespassed

Ready

Busy

Positioner Offset

Write Disabled

ID

lll Sur/Cyl Addr

ll legal Command

DC Voltage Fault

Pack Unsafe

Positioner Fault

servo Clock Fault

Write Fault

Drive Fault

[If 616X.



INVALID STATUS

DRIVE

RESERVED

TRES PASSED

READY

BUSY

POS ITIONER

OFFSET

WRITE DISABLED

ILLEGAL

SURFACE OR

CYLINDER

ADDRESS

ILLEGAL

COMMAND

A one [Indicates that Status Bits

1 through 15 should be Ignored

because the drive Is not selected

or it is In the process of being

selected.

In a dual port configuration

the selected drive Is currently

in use by another processor.

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

on cylinder.

is not

The selected Read/Write head was

moved from on cylinder dead

center as was specified by an

offset forward or reverse command.

Status

that a

cannot

from the drive indicates

write type of command

be executed.

This Bit is a one {ff 6122 is

selected, a zero for all other

emulations.

The requested surface or cylinder

address exceeds the capacity of

the drive. Read/Write operaation

will terminate Immediately.

The controller was requested to

perform a write type of command

while servo is offset or write

disabled Is active.



10

11

12

13

14

DC VOLTAGE

FAULT ©

PACK UNSAFE

POS ITIONER

FAULT

SERVO CLOCK

FAULT

WRITE FAULT

*¥DRIVE FAULT

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.

This indicates that the drive

was unable to complete a seek within

500 ms, or that the positioner

has moved to a position outside

the recording fleld. 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.

*Refer to Table 6.2 for a detailed description of bits 8-13.
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6.2.4.5 DIC = READ SURFACE, SECTOR AND COUNT
Eh A PL RED NO Dae

DICF AC, DSKP

2a RO AR ERE Ne coos MOE TRE MR

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

0 1 AC | ] 1 | F | DEVICE CODE

Accumulator

0 2 3 4 95 7 8 9 10 #11 12 13 #14 #=15

NU CURRENT CURRENT TWO'S COMPLEMENT OF

SURFACE ADDR SECTOR ADDR

REMAINING

NUMBER OF SECTORS



READ STATUS - ALTERNATE MODE ONE

6.2.5.1

see detailed description of Alternate Mode One Command.

Previous DOA specified ALT Mode One for Sections 6.2.5.1
Through 6.2.5.3.

DIA ~ READ CURRENT MEMORY ADDRESS

DIAF AC, DSKP

Accumulator

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

EXT | CURRENT MEMORY ADDRESS

6.2.5.2

662.565 —

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

data channel transfer.

DIB - READ EXTENDED DISK ADDRESS |

DIBF AC, DSKP

Accumulator

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

HD |SEC CNT

MSB| MSB MSB

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.

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

0 1 2 3 4 5 6 7 8 9 10 11 #12 13 14 «2215

31 234 22 21

X X X

6.2.6.2 DIB - READ ECC REMAINDER LOWER

30

X

20; 1929| 28] 27| 26] 251 24
x Ix x |xX

DIBF AC, DSKP

Accumulator

0 1 2 5 4 5 6 7 8 9 10 11 #12 13 14 «2215

157 147 137 127 11 10] 9 8 7 6 5 4

X X X X X X X X X X X X

6.2.6.5 DIC - NOT CURRENTLY IMPLEMENTED
Se Rt A RR RN OO FR Ba ERI AN ET are ree SRCNRENGE. DF oe



6.5.1

DETAILED COMMAND DESCRIPTIONS

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

is basically broken up Into three groups:

1. Data Transfer Command

Ze Drive Commands

5. Alternate Mode Commands

The Command Is stored In the controller via a DOA

Instruction. Before any Command is Initiated, the selected

Unit must have valid status and be ready.

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.

Read/Write Termination Possibilities (Done Set):

1. All the sectors implied by the two's complement

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 IORESET instruction or a clear

pulse was [issued to the controller during the

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



6.3.1.1 READ DATA COMMAND

When busy sets, the controller will wait for on cylinder

If the previous seek command has not been completed 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 drive's RD/WRT head reaches the data field the

serfal 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.

lf the ECC Enable feature Is selected (refer to Configuration

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. lf 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.

WRITE DATA COMMAND

When busy sets, the controller will wait for the

posttioner 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 will

transfer 256 words of data from memory to a sector buffer.

The starting address of memory was specified by the

previous DOB Instruction.



6.3.1.4

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 wll

select the sector buffer previously written by the data

channel control. The contents of this buffer Is then

written on to the disk surface preceeded by a gap and

data sync. The controller [Incorporates two sector buffers.

Therefore, the data channel 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

lf it were a read command (i.e. walt for on cylinder,

verify header etc). Once a full sector {fs 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 2.2 for format details. Format is also

used to set the bad sector flag.

READ BUFFERS

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.



6.3.2 DRIVE COMMANDS

6.562.)

IOPULSE (sets control full) Initiates any one of the

following commands: Recalibrate, Seek, Stop, Offset,
Write Disable, Release, Examine Ram and Trespass.

RECAL IBRATE

6.5.2.2

6.5.2.5ame eg age te

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 it should not be used for data acquisition.

SEEK

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).
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6.5.2.5

6.3.2.7

6.3.2.8
@

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,

WRITE DISABLE
FD AO RNS 6 Oe NE LIOR LOR =

Not Implemented.

URELEASE DRIVEENTE nk NRE, FOR IN, 8 RS A

Clears the reserved condition of the specified drive

which this processor had previously reserved.

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,

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.
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6.5.2.9 EXAMINE RAM COMMAND

This command gives the system the capability of reading

from or writing to the ZDF-1 controller's memory. This

command must be preceeded by a DOC containing the address

of the desired RAM location. See table 6.3/6.3.1 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.

This feature is used for obtaining the following

information:

a. Drive characteristics for the formatter and

rellability programs.

Db. 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.
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ADDRESS (HEX)

O00 - OFF

100 - FF

200 - 2FF

306

307

308

309

30A

3 0B

30D

310

311

312

320

321

322

323

330

331

332

333

334

335

340

541

342

5345

348

349

34A

3FF

NAME

SECTOR BUFFER 0

SECTOR BUFFER 1

SECTOR BUFFER 2 (NOT USED)

CYL 0

CYL 1

CYL 2

CYL 3

CURRENT SURFACE,SECTOR,SECTOR COUNT

ZADJ. SURFACE ADDR

SURF =- SECT

BAD SECTOR FLAG

UNIT SELECT

SOFT ECC DISABLE (NOT USED)

UNIT O PORT SEEK END MAP

UNIT 1 PORT SEEK END MAP

UNIT 2 PORT SEEK END MAP

UNIT 3 PORT SEEK END MAP

ZADJ. MAX SECTOR (see detail)

ZADJ. MAX SURFACE (see detail

ZADJ. MAX CYLINDER (see detail

SYNC BYTE

VOLUME ADDR (CMD)

BANK SEL,

UNIT O CORRECTION COUNT (see

UNIT 1 CORRECTION COUNT (see

UNIT 2 CORRECTION COUNT (see

UNIT 3 CORRECTION COUNT (see

SECTOR VERIFICATION ENABLE

SECTOR COUNT

LENGTH OF LAST SECTOR (COUNT

PROM ID/REVIS ION LEVEL

ZDF-1 DISK RAM MEMORY MAP

TABLE 6.3

)

|)

* 600 NANOSEC.)
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ADDRESS

4800

4880

4900

4980

DISK

XX 00

XX01

XX 02

XX 035

XX 04

XX05

XX 06

XX 07

XX08

XX 20

XX 21

XX 22

XX 23

XX 24

XX 25

XX 26

XX2/

XX30 - XX7F

NAME

START OF PORT O CHARACTERISTICS

START OF PORT 1 CHARACTERISTICS

START OF PORT 2 CHARACTERISTICS

START OF PORT 3 CHARACTERISTICS

PORT CHARACTERISTICS

RCHAR SWITCHES

RPARA SWITCHES

DISK DEVICE SELECT CODE

INTERLEAVE FACTOR

THROTTLE BURST RATE

NOT USED

NOT USED

TAPE DEVICE SELECT CODE

TAPE CONFIGURATION CHARACTERISTICS

MAX SECTOR

MAX CYL-UPPER

MAX CYL=-LOWER

MAX HEAD

MAX HEAD=-ODD UNIT

HEAD MASK

BANK, PRIORITY

SYNC BYTE

INTERLEAVE MAP

EEPROM MEMORY MAP

TABLE 6.3.1
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DETAILED RAM DESCRIPTIONS

ADDRESS (OCTAL) NAME

1460-1462

(330-332 hex)

1500-1503

(340-343 hex)

SELECTED

DRIVE

CHARACTERISTICS

UNIT

CORRECTION

COUNTS

DESCRIPTION

These locations will be

updated whnever 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. Avold 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 IORESET switch.

A separate count Is

maintained for each unit.

1500 = Unit 0

1501 =- Unit 1

1502 - Unit 2

1503 =- Unit 3
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EXAMINE RAM COMMAND

1777-8 PROM ID/REV

DIC ACCUMULATOR

ou 235 435 6 7 8 9 10 11 #12 13 14 «150

OF R IDENTIFICATION REVISION LEVEL

S

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 O corrections)

Accumulator Set up:

AO = 002600 (NOP Command Unit 0)

At = 001500 (RAM Address for DOC)

DOC 1, DSKP 3; Send RAM Address

DOAP 0, DSKP 3; send NOP Command and IOPULSE
DIA 0, DSKP ; Walt for Control Full

MOVZL# 0,0,SZC 3; TO be zero

JMP .=-2

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)

Al = 101500 (RAM Address for DOC)

AZ = Q00000 (RAM Data)

DOC 1, DSKP 3; Send RAM Address

DOB 2, DSKP s Send RAM Data

DOAP 0, DSKP ; Send NOP Command and !QPULSE
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6.3.3 ALTERNATE MODES

A command that will change the context of the data

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

Alternate Mode or an IORESET will clear Alternate

Mode.

6.5.5.1 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.

6.5.5.2 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.

6.4 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
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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. lf 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

(X-11 + X-2 + 1) (X=-21 + 1)

The ECC feature detects all error bursts contained within

21 or less contiguous bits in a sector and allows correction
of all error bursts up to 11 contiguous bits.

FORMAT SEQUENCER

The ZDF-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 elght 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 selftest.

READ/WRITE FORMATS

Each disk port of the ZDF=-1 may be Independently configured

To use one of four currently available sector formats.

These formats are described in section 3.10.1.5. See

Figure 2.1 for detailed format information.





7.0 TAPE PROGRAM CONTROL

7. INSTRUCTION FORMAT
en AA met A

Symbolic Form for I/0 Instructions

DXXF AC,MTA

DXX = DOA, DOB, DOC, DIA, DIB

F = FUNCTION: C (CLEAR) ~ Clear all error flags (except

EOT/BOT) and done and busy

flip-flops. If for some

chance that the system issues

a clear pulse during the command

operation, the Coupler will

abort the command and done will

not set.

S (START) - Clears all errors except

illegal, set busy and clear

done. Command that was [Issued

by a DOA will be executed.

P (PULSE) - Not used.

AC = ACCUMULATOR: 0, 1, 2 OR 3

MTA = DEVICE CODE: PRIMARY - 22 OCTAL

SECONDARY - 62 OCTAL

BINARY REPRESENTATION

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

| 0 1 1{ac | oP CODE | Func | DEVICE CODE (MTA)

INTERRUPT MASK BIT = 10
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SKIP INSTRUCTIONS

7.2,

Used to poll the state of the Coupler

done or busy). If the skip condition

Instruction Is skipped, else the next

executed.

SKPBZ MTA - SKIP IF BUSY FLIP=FLOP IS

SKPBN MTA = SKIP IF BUSY FLIP-FLOP IS

SKPDZ MTA - SKIP IF DONE FLIP-FLOP IS

SKPDN MTA - SKIP IF DONE FLIP-FLOP IS

DOA = SEND COMMAND

DOAF AC,MTA

0 12 3 4 5 6 7 8 9 10 11

(command {fs

is met the next

instruction ts

CLEAR.

SET.

CLEAR.

SET.

12 15 14 #2215

lo 1 1] acfo 1 o| fF DEVICE CODE

AC

01234 5 6 7 8 9

NOT USED | STREAMER | EDIT] DENSITY|RESERVED] EVEN

MODE MODE | SELECT PARIT

10 11 12 13 14 15

COMMAND (0-7) UNIT SELECT (0-7)

UNIT SELECT: USED TO

SELECT ONE OF A POSSIBLE

EIGHT TAPE DRIVES

READ

REWIND

NOT USED

SPACE FORWARD

SPACE REVERSE

WRITE

WRITE END OF FILE

ERASE aSOU BWP — © i
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The command and unit select will default to read and unit
zero after a clear pulse or IORESET.

The Coupler may address up to eight tape drives but only

one command can be done at a time with the exception of

rewlnd.

STREAMER MODE SELECT BIT 5 = 0

5 6 7 8 9

0 EDIT DEN | RES | EVEN

EDIT MODE (BIT 6) Use to re-write records within

blocks. This bit is an option.

It Is generally not necessary

unless the tape unit Is a primary

storage device or key to tape

applications.

DENSITY SEL (BIT 7) Used when controller is connected

to a dual formatter board.

Selects PE if one, NRZI if

zero. The formatted drive must

accommodate this feature as well.

(BIT 8) Reserved

EVEN PARITY (BIT 9) Maintenance Use Only

STREAMER MODE SELECT BIT 5 = 1

5 6 7 8 9

1 LIMIT LIMIT | HIGH DYNAMIC

1 0 SPEED GAP

Applicable to streamers only. NOTE: It is not necessary

to re-issue streamer mode select If the same configuration

is desired for successive commands. A start pulse is not

required to select the streamer mode.
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HIGH SPEED (BIT 8) - If set to a one, select high speed

tape motion (100 IPS). If this

bit Is zero, low speed will be

selected.

DYNAMIC GAP (BIT 9) - If set to a one, write dynamic
inter-record written. This increases

the re-Instruct period. It should

be noted that a loss of usable data

media may result with this command.

lf this bit Is zero, nominal inter-

record gap Is selected.

NOTE: If the Cipher F880 Microstreamer Is selected, the

gap will dynamically be lengthened depending upon

the next command Is issued. The Kennedy 6809

Streamer wlll lengthen the gap by an additional .6

inch, thereby Increasing the re-instruct period by

6 millisec.

lf a Cipher Streamer is used, gap length limits (Bits 6

and 7) can be established by the controller. This may

be useful if there Is long time intervals occasionally

before the next write command is issued (between 1 and 4

seconds). The time limits could prevent outrageously long

record gaps. If the selected limit Is not met, The unit

will simply reposition back to a nominal gap length.

The following table indicates the re-instruct limits.

BIT 6 BIT 7

LIMIT 1 LIMIT O LIMIT (MS = MILLISEC.)

0 0 75 MS

0 1 150 MS

1 0 300 MS

1 1 RESERVED

LIMIT TABLE

These modes, high speed and dynamic gap, will remain as

selected until another DOA with streamer mode select

(BIT 5) = 1 Is Issued again. The default condition Is normal

gap and low speed. Default is established on power on or

[ORESET switch depressed.
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DOB - LOAD STARTING MEMORY ADDRESS
fe A ERR Nl at bs "2 et A eR WE tr 2 Neate OO mee

DOBF AC,MTA

0 1 2 3 4 5 6 7 8 9 10 441 #12 13 #14 «15

o 1 14{1acl1 0o0l F DEVICE CODE |

AC

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

0 CONTENTS OF SELECTED ACCUMULATOR

The contents of Selected Accumulator will be loaded Into

The controllers address counter. This will become the

starting address for the next command that requires the

data channel (READ or WRITE).

DOC - LOAD WORD COUNT

DOCF AC,MTA

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

O 1 1 AC 1 1 0 | F DEVICE CODE

AC

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

EXT. REC. CONTENTS OF SELECTED ACCUMULATOR

LENGTH OPT. |

Program must place two's complement of desired word count

into selected accumulator before this [Instruction Is

executed.

Spacing Forward/Reverse - Place two's complement of the

maximum number of records to

be spaced.
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7.5 DIA - READ STATUS

DIAF AC,MTA

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

O 1 1 AC 0 O 1 F | DEVICE CODE

AC

0 1 2 3 4 5 6 7

ERROR] DATA RE- IL- [evs'] agar END OF; FILE
FLAG }LATE | WINDING] LEGAL TY ERROR TAPE | MARK

8 9 | 10 11 12 13 | 14 15

LOAD | TRK | BAD 1D soreeer fuser | ODD jue
POINT TAPE ISTATUS|ED ERRORJLOCK ;REC READ} READY

Bits 11 and 12 are for phase encoded only.

STATUS BITS:

QO ERROR FLAG =- A condition was detected by the controller

board that may require attention. If

Bit 1, 3, 5, 6, 7, 8, 10 or 14 are a

one, the error flag will be set to a one.

1 DATA LATE - Data Channel requests were not honored

in time to keep up with device, resulting

in one or more lost data words. This

condition will not occur until the FIFO

buffer overflows.

2 REWINDING - Selected unit Is rewinding.
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3 ILLEGAL

4 DENSITY

5 PARITY

ERROR

6 END OF

TAPE

7 FILE MARK

8 LOAD POINT

- A start function fis asserted under one
of the following cases:

1) Write protect is on (no write ring

installed and the command that was

issued prior to the start was a write,

erase or write file mark.

2) Space reverse command was issued and

unit is at load point.

53) Unit is not ready.

NOTE: No tape motion will take place

and done will set. Only clear

function or IORESET will clear

illegal. :

Always a one [n a standard configuration.

May be optionally used to differentiate

between PE mode (one) or NRZI mode (zero)

if controller [is connected to a dual

embedded formatter.

One of two conditions possibly occurred.

Even vertical parity was detected by the

controller or a corrected error occurred

during a write command.

The selected unit is at or beyond the EOT

mark. A space reverse or rewind command:

will clear this bit.

Will be set to a one when the unit detects

the presence of a file mark during a write

file mark command (READ AFTER WRITE) or

when a read or spacing command passes

over a previously written file mark.

selected unit senses a load point

marker (BOT).
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9 9 TRACK - Always a one,

10 BAD TAPE - Set to a one by the occurrence of one of
: the following cases:

1) PE only, did not detect an ID burst

when reading from load point.

2) PE only, tape was in a runaway condition

(reading an erased tape).

3) PE only, multi-track dropout.

4) PE only, uncorrectable parity error.

5) PE only, non-zero character In

postamble.

6) Excessive skew.

7) PE only, loss of data envelope prior

to postamble detection.

8) Vertical parity on cable fn error.

9) NRZ only, vertical parity error on

data character.

10) NRZ only, longitudinal parity error.

11) NRZ only, CRCC parity error.

12) NRZ only, improper record format.

13) NRZ only, CRC error.

*RETRIES MAY CORRECT THE ABOVE PROBLEMS *
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11 ID BURST - PE only, set to one If the unit detects
an identification burst on a forward

motion command from load point.

lf detected during a READ command, the

tape media was written by a phase-

encoded transport.

A write command (write or write file

mark) issued at load point will cause

the unit to automatically write an ID

Burst.

12 CORRECTED - PE only, If this bit Is a one after a

PAR ERRROR write command, the parity error flag

will also be set to a one and the

software should backspace and re-write

the record.

lf it occurs after a READ command, it is

not necessary to re-read the record, the

error is probably caused by the media

itself (such as dust, slightly damaged

tape or it was poorly written), and the

data has been corrected.

135. WRITE - A write ring was not installed on the

PROTECT tape reel.

14 ODD RECORD -=- An odd number of characters were read

READ within the record.

15 READY -~ The selected tape unit Is ready. The

following conditions must be satisfied

before this bit Is a one:

1) Unit is online.

2) Not rewinding.

35) Controller is not busy.

4) Ready line from unit must be received.

5) Selftest is done.
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DIB - READ CURRENT MEMORY ADDRESS

DIBF AC,MTA

0 12 3 4 5 67 8 9 10 1 12 13 14 «245

o 114] actlod1 4 F DEVICE CODE

AC

O i 2 3 4 5 6 7 8 9 10 11 12 +13 ~=«14 ~=«15

0 CURRENT CONTENTS OF THE ADDRESS COUNTER |

The seleted accumulator will contain the current contents

of the address counter after the execution of this

instruction.

READ WRITE RECORD - Contains the memory address to

where the next data word transfer

will take place. The memory

address counter is incremented

by one after each data channel

transfer.

SPACING FORWARD/REVERSE - The address counter becomes

a record counter on a space

forward or reverse command. The

difference between the contents

of the counter before and after

the space command will indicate

the number of records spaced over.

DIC - READ CHECK CHARACTERS (MAINTENANCE USE ONLY)

DICF AC,MTA

0 1 2 3 4 5 6 7 8 9 10 41 #12 13 #14 «215

O 1 1 AC 1 oO 1 F DEVICE CODE

AC

CRCC LRCC



This command is useful for testing to make sure that a
NRZ drive Is generating the proper check characters. The
check characters will be available (NRZ Only) after every
read record command. This command will only be necessary
for diagnostic purposes. Since a phase encoded drive does
use check characters, a DIC will simply transfer the last
two characters read from a record [nto the selected
accumulator,

COMMAND DESCRIPTIONS

READ

DOA Command is read and a start pulse was Issued.

Start sets busy, coupler then sends a read forward command
to the tape unit. Tape unit will ramp up to speed and

transfer data to the coupler when it reaches the data

field. Every two bytes sent by the unit will be transferred
to the mini'ts memory as one complete word. After the
transfer the address and word counter will increase by one.

Tape motion will continue until a record GAP Is reached

(unless "ON THE FLY" Is achieved). Word transfer to the

mint continues until the word count limit is met or the

last word of the record is sent via the data channel.

If the record is a file mark, tape motion will cease and

no data transfers on the data channel will take place.

Done will set when the command is finished or an error

has occurred.

Possible Errors:

1) Selected unit is not ready (rewinding, off line

coupler busy or drive not In system,

2) Hard or corrected error,

3) Data Late.





8.0 TAPE COUPLER GUIDELINES, UTILITIES
(STREAMER DRIVES ONLY)

RE-INSTRUCT PERIOD

The most important [issue when referring to streaming, is
the term "RE-INSTRUCT PERIOD". This is the amount of

time the specific mag tape drive gives the controller to

assert the next command before tape motion stops. If

the next command issued (provided It is of the same type

and direction) is met, tape motion will continue at the

same rate for the next record. This is normally referred

to as "ON THE FLY" operations. If "ON THE FLY" fis not

established, then it is referred to as start/stop action

(Tape motion ceases within record gaps). With vacuum

column or tension arm mag tape drives, start/stop times

are rather fast in the order of about 8 millisec.

However, with streamer drives, the high cost mechanisms

necessary for fast start/stop ramp times are eliminated.

Hence, start/stop times may take more than one second. If

the next command [Is not issued during the re-instruct period

with a streamer drive, it will then enter what is called

a repositioning cycle. This cycle is necessary because

the streamer cannot stop within the nominal Inter-record

gap length (approximately .6 inches). Therefore, after it

decelerates forward it must accelerate In reverse, and

finally decelerate in reverse. The repositioning cycle

is longer the faster the tape speed, therefore, most

streamers offer a low speed (25 IPS or 12.5 IPS) along

with the high speed (100 IPS).

if the program that is controlling the data transfers to

the mag tape does not issue commands during the normal

re-instruct period, repositioning takes place. Options

are avallable to remedy this situation to extend the

re-instruct perflod. One option would be to use a lower

speed. Another would be to lengthen the record gap after

awrite command, but this would sacrifice media (which

may prove to be useful providing the gaps are not too long).

8-]



~1. RE- INSTRUCT TABLE

CIPHER RE-INSTRUCT TIMES:

SPEED GAP LENGTH RE- INSTRUCT TIME_

25 IPS NORMAL (.6") 16 MS

100 IPS NORMAL (.6") 4 MS

25 IPS VAR. LENGTH UP TO 4 SEC.

100 IPS VAR. LENGTH UP TO 4 SEC.

KENNEDY RE= INSTRUCT TIMES:

SPEED GAP LENGTH RE- INSTRUCT TIME

12.5 IPS NORMAL (.6") START/STOP ONLY

100 IPS NORMAL (.6") 4.5 MS

100 IPS LONG GAP (1.2") 10.5 MS

STREAMING MODE UTILITIES

Zetaco provides utility programs which can help optimize

the performance of streaming tape drives. These utilities

are supplied on the 400-294-00 tape from Zetaco. Please

refer to Section 4.1.2 for Information on loading these

programs onto your disk. For Cache or Start/Stop drives,

these utilities are not useful and you should skip the

rest of this section unless you have a streaming tape drive.

To decide how and when you want the streaming mode set,

you should refer to the Performance Chart at the end of

This section, 8.2.4. For a particular System Tape Routine

and your drive speed, the Chart shows the most efficient

set of parameters to select. The programs described

in the remainder of this section will set the tape

speed and Inter-record gap to pre-defined values. The

default settings are low speed and nominal gap. Be aware

that resetting the CPU will cause any tape settings to

be lost. Thus any time the CPU is reset it is inittally

set for low speed and nominal gap.



8.2.1

8.2.2

RDOS EXECUTABLE UTILITIES

There are five RDOS utility programs for streamer drives.

The programs will set the tape drive as follows:

LNG = Low Speed, Nominal Gap

LDG75 = Low Speed, Dynamic Gap 75 MS, Min Gap Nominal

HNG = High: Speed, Nominal Gap :

HDG75 = High Speed, Dynamic Gap 75 MS, Min Gap Nominal

HMG90 = High Speed, Dynamic Gap 300 MS, Min Gap 90 MS

There are three files associated with each of these programs:

Executable Program File (-.SV), a Text File (=-.TX) which

describes the most recent configuration, and a Command

Line File (=.MC) which runs the program and displays the

configuration.

You must first load these programs from the 400-294-00 tape

onto your disk. After determining which program you want

to run, just enter the program name,

AOS EXECUTABLE UTILITIES

There is one general purpose AOS utility for streaming mag

tapes; STREAMER. The purpose of this program Is to Improve

the performance of the You can set the drive(s)

for dynamic gap(s) using this program.

to this program follow the AOS style.

for high/low speed and

Switches and arguments

tape drive.

The general format for executing STREAMER Iss

STREAMERL/g |obal switches ] device-codel/switches] device-
code[/switches] ...o-

For more Information on operating STREAMER,

the filles on 400-294-00 tape from file 12.

you should load

This load will

Include STREAMER.PR and STREAMER.CLI. Operational HELP will

display if you enter: STREAMER/H.

The CRT will display:

STREAMER: ZETACO utility to configure a streamer mag tape

a for high/low speed and dynamic/nominal gaps. For

use on ZETACO controllers only.

FORMAT: Streamer[/Global switches ][DevL/switches]jLDevL/
switches]]...

20 and 76.)

GLOBAL SWITCHES: /H display help on operating streamer.

: Overrides other switches.

/V verify after configuring.

(Dev Is octal device-code between

SWITCHES:

oo : /H set for high speed. If this switch is not

present, it will be set for low speed.

8=3



8.2.5

/D set for dynamic gaps. If this switch [fs not

present, it will be set for nominal gaps.

/U set upper limit for gaps to 75 ms. /D must be

True. :

/U=N where N=75, 150, 300 or 4. Set upper limit for
gaps to N ms. (or 4 secs). /D must be true. If

both /U= and /L= are present, /L is Ignored.

/L set lower limit for gaps to 30 ms. /D must be

True. :

/L=N where N=30, 60, 90 or 120. Set lower limit for
gaps to Nms. /D must be true. If both /U= and

/L= are present, /L is Ignored. |

Possible gaps are:

Upper Limit Lower Limit

75 ms. Nominal This Is the default

150 ms. Nominal

300 ms. Nominal

4 secs. Nominal

75 ms. 30 ms.

150 ms. 60 ms.

300 ms. 90 ms.

4 secs, 120 ms.

Please refer to Section 8.2.4 for suggested values for

various tasks. STREAMER can be called from a CLI file

with arguments passed to the program. A backup macro might

include:

STREAMER 22/D/U 62/D/U - sets both drives to dynamic upper
limit gaps of 75 ms.

BACKUP using DUMP (To 22 and 62)

STREAMER 22 62 resets both drives to nominal

STAND-ALONE UTILITY

TAPEMODE is a stand-alone utility which will configure

the Coupler without having to use an Operating System,

This is useful prior to running DG stand=-alones, such

as PCOPY. TAPEMODE will configure the ZDF~ 1 Tape Coupler

to any desired configuration.

To use TAPEMODE, load the program from 400-294-00 Tape or

disk (see Section 4.1.2). First you must answer the questions

to configure the Coupler as desired. After the tape has

been configured, TAPEMODE asks for the device code for

re-booting. The auto-boot function is provided to prevent

the operator from inadvertently cancelling the configuration

(RESET switch).



RDOS

RDOS

RDOS

RDOS

RDOS

BURST

AOS

AOS

AOS

PCOPY

PERFORMANCE CHART

MDABS

MDSAVE

ETC.

XFER

DUMP

LOAD

F DUMP

FLOAD

DUMP

LOAD

COPY

DUMP

LOAD

Be in as EE RE aS dt AR ite,

25/100 TAPE

Low Speed

Nominal Gap

Low Speed

Dynamic Gap

75 MS

Low Speed

Dynamic Gap

75 MS

Low Speed

Nominal Gap

High Speed

Dynamic Gap

75 MS

Low Speed

Nominal Gap

Low Speed

Dynamic Gap

75 MS

High Speed

Nominal Gap

12.5/100 TAPE

Low Speed

Nominal Gap

Low Speed

Nominal Gap

Low Speed

Nominal Gap

Low Speed

Nominal Gap

High Speed

Dynamic Gap

75 MS

Low Speed

Nominal Gap

Low Speed

Nominal Gap

High Speed

Nominal Gap
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8 3 USER-WRITTEN STREAMING CONTROL

lf the streaming control utilities included on the M294

tape cannot be used due to software iIncompatability, It

may be necessary to write utilities or modify the driver

or software to achieve proper streaming control. If so,

section 7.2, DOA=Send Command, should be referenced for

details on conf iguring/re=-configuring the tape coupler's

streaming mode. Also, review sections 7.8.1 and 7.8.2

for Read and Write Command descriptions and section 8.1,

Re- Instruct period. Read look-ahead should normally be

enabled at controller configuration (Section 3.10.2.3) for

streaming drives.

lf the drive cannot be kept streaming (drive reposi tions

occur) then the following adjustments could be made:

For streaming on writing = Increase gap dynamically

For streaming on read - [Increase minimum gap length when

writing

lf In high speed - switch to low speed

NOTE: Increasing the gap length will use additional tape.



(B)

(C)

BOOTING

CABLING

INDEX

400-294-00 TAPE cece cece ee ee eee eee cee se ee te 4m

ATTACHING CABLES TO PADDLEBOARDS...ccccccessd@I0

EXTERNAL DISK CABLING. ccc ccc eevee cere cee e ee tml 4

EXTERNAL FAPE CABLING. ccc ccc ccc cccccveeseeed

FCC=COMPATIBLE INTERNAL CABLES......0e00e005TM

FCC=COMPATIBLE EXTERNAL CABLES. .ccceceneseerdTM

FLAT RIBBON CABLING. ccc cen ccc ccc ccc creereeesdTM

MULTIPLE TAPE DRIVES. cece ccc ccc nce cece eeed

PADDL EBOARD INSTALLATION. #eeese#2ees#s8eee#ee#e#ees se 3

SYSTEM GROUNDING. cecccccnvnesecsecesecevsevsed

CHARACTERISTICS

COMMAND

COMMAND

ENV IRONMENTAL @eseeeseeec@sesese0e@eseseesteeeeeeesee7#estst ¢€ ee 8 2713

FUNCTIONAL ccc cc ere cere cree eect cree cece eee ee ln

PHYS ICAL eeeceseeeetes3sseeeeestketeeseeseeeeeetseee#esnete te @ @ 6 @ 2713

DESCRIPTIONS = DISK

EXAMINE RAM ceccccvecccccecesccesrcccesvess07Ze

FORMAT waccccccccesnccrescccccscccereccees e020

OFFSET FORWARD ecu cccccnvccvcsccveccesesseOMZl

OFFSET REVERSE .eccccccccccrcnncccecvesccess07Ze

READ BUFFERS cece e eee e cece cence eee e eee se ee 00M LU

READ DATA cece cee rere eee reece cece cece cece eo sOMt”

RECAL IBRATE wccccccvccccccccernccescccsesessOMel

RELEASE DRIVE cence ccccccccecrnccsvccssseeess0TMsd

SEEK covcccccccccccrscccrersscecessecsescssessOnms i

SET ALT. MODE 1 wcccccccccevrecccccccccesss 2028

SET ALT. MODE 2 wevcanccccceeervescscseseee e028

STOP DISK wcacccccenccccccccsrcccceceseseees0msd

TRESPASS wecccccccsccncccccsscccesseesesessOMe

VERIFY ceccccccccccsccccscsesssccsscscessss07Z2U

WRITE DATA cwacccnccenccvcccesscccccsssveeeeOMl”

DESCRIPTIONS = TAPE

ERASE wove ccccecccnccccccscssessesvesesecesi mi 4

READ wecccccccccrevcscccerecssvscsvesseseesimi |

REWIND covcccccccncsscscccscsesvsssessessesImid

SPACE FORWARD .occccccccccccreescneceveseeel Ido

SPACE REVERSE ..csccccccccccrevsscescvssvseseimi4

WRITE weoccccncccccrccccscescssessssesseessstImil

WRITE END OF FILE wecccccccseccvesvvevssesssi lo

CONFIGURATOR PROGRAM cece ec ccc ccc cece ee ee eee tec e se eh

ZDKINIT = RDOS DISK INITIAL IZER coc ccc ccc ccccce ss eh

ZDSKED - RDOS STANDALONE DISK EDITOR coc cccccc eee efRI1Z

CUSTOMER SERVICE ccc ccc ec eee eee cee tt ete e eee ete ee ee m4



(D)

7 pn CONNECTORS Corer ce ere onceereeecerese reece neese elt

DATA CHANNEL OPERATION (TAPE ) coerce cece c cc cccccces I M14

DIAGNOSTICS PROGRAM

‘DISK Corer cece cece eee e eee reece reese eee nce ee 49

TAPE CoC CeCe ee reece eee eee eee cece cee sense ee 4

DISK CONTROLLER CONFIGURATION

DEVICE CODE: Cece ccc r cece eccccesecece en eseeelTM 235

DRIVE TYPES Comer reer cece eeereeceseeeceeeselTM 25

ERROR CORRECTION ENABLE/DISABLE coecccccc eee 74

INTERLEAVE FACTOR Cor ccccce src ccccce ccc cece em 4

MEDIA FORMATS Cece c er rc cece eee ccceescce seem Z4

SYNC BYTE Coe creer cere eer errr eeeeeeeee eee eee

THROTTLE BURST RATE Coe re sree cresccrcccc ese este

DISK DRIVE PREPARATION

SECTORS PER TRACK SELECTION cocccc ccc eee e es Iw LU

UNIT NUMBER Cece eee cece cece erence cee rece nee MLM

DISK SYSGEN CC c cece reece rec rene c cece eee reser e eres send

DISK TESTING AND INTIALIZATION ec cc ere crcc reece eee ee ITMZO

(E)

ECC COUNTER UTILITIES Cocos esrecerec cece ence eee ee ee Het

EEPROM WRITE DISABLE JUMPER cece ere ere cc cere eee eee elm

ERROR CORRECTION CODE Coc c eres eee ce cree cee reece see sOMZgG

(F)

FEATURES Cece cere e cree cere rece ener cree ee cece se se eeti@ae

FORMATTER PROGRAM Coc ccc rcrecesrcccecc reece c cere eee e478

(1)

INDICATORS

DISK Cece reece err e cece cere ee erence cece e seco lm

TAPE Cee e ere cre rere cere sce reece nse ccccce sce c el 74



INSTALLATION

CABLING CeCe reer rer reerrre rere ee ercesn cence eel ZO

CHASSIS PREPARATION eo ccccecrccccceccceee ee elm 4h

CONFIGURING THE: CONTROLLER Coc eccc ccc cece eee Ite

CONTROLLER INSERTION. ceccvccccccccveceeseee t=O

CONTROLLER PREPARATION woe ce cere cece eeeeeeelITMD

DEVICE CODE UPON POWER=UP coerce ccccce cece seme

DISK DRIVE PREPARATION coerce serecee es eee see tel

DISK TESTING/ INITIALIZATION wacccccccceveesdTM2e

POWER*UP' . ccc ccc ccc ccc esc c ccc c cece eee e ese sme

SYSGEN CONSIDERATIONS co ccccccccccreccce cere M2g

TAPE COUPLER TESTING: cc ccccccccvcccvcvcsees cml

TAPE DRIVE PREPARATION eo ccccec ccc ccc cece sel TMZ

UNPACK I NG eee e cece cece rece eee sree ccs necese ese

INSTRUCTION DESCRIPTIONS = DISK ALT. MODE 1

" ‘DIA= READ CURRENT MEMORY ADDR. eoccccccce eee O16

DIB READ EXT. SURF., SECT., COUNT eocccecee e076

INSTRUCTION DESCRIPTIONS = DISK ALT. MODE 2

‘DIA=READ ECC REMAINDER LOWER .cccccsecveceseO-l/

DIB- READ ECC REMAINDER UPPER ecccccsccvcceeO@l/

INSTRUCTION DESCRIPTIONS = DISK NON=ALT. MODE

‘DIA=READ TRANSFER STATUS wccccsccvvvccscevsOTM/

DIB-READ DRIVE STATUS: wc ccccccccccccsseeeeeOmII

DIC=READ SURF., SECT.~, COUNT wrccccevecevee e015

DOA-SPECIFY COMMAND: DRIVE ec ec cree ccc ccee se eOTMD

DOB=-LOAD STARTING MEM, ADDR. corer ecco sr ee ee ORD

DOC=SPECIFY CYLINDER ADDR. cwevcvevsccvvees 20D

DOCI=SPECIFY EXT., SURF., SECT., COUNT ....6~6

DOC2—SPECIFY SURF., SECT. , COUNT eocesees ec e076

INSTRUCTION DESCRIPTIONS = TAPE

‘DIA@READ STATUS: ccc cccccvcccccsvccesccesessl@O

DIB=READ CURRENT MEMORY ADDR. cescccccevvee 10

D|]C=-READ CHECK CHARACTERS CccccvcccvcceveeveI@I0

DOA=SEND COMMAND cece cece cece ccc cee occes eel Mas

DOB=-LOAD STARTING MEM. ADDR. coccccccceseee/@9

DOC-LOAD WORD: COUNT coe c cece ccc ccc ccc cece ee IMO

INSTRUCTION FORMAT

‘DISK: peer cece cere cere renee rece ren neeeeeseeOTM 1

TAPE corer cee ccc r cree reece eee en cence eeeeelTM 1

INTERFACE

" COMPUTER Coc errr re reece cece cece cece ce eee see lO

DISK DRIVE comer ere c cee n sce cccecceseesecce ean

TAPE DRIVE Cece cree recor ere c eres ecece ene ee ln



(L)

(P )

(R)

(S)

LOADING 400-294-00 TAPE ONTO DISK coco crc cece eee ee 45

PADDLEBOARD INSTALLATION Cece c cece e ese creer eee eee ee ZO

POWER FAIL PROTECTION ee cc ccc ccc ccc ccc cece cece eee e es ZO

POWER REQUIREMENTS ee cc ccc reece cece cece ence eccecee snl

POWER=UP CeCe cer rccr reese ce reer reer cree nce ese eee elma

PRIORITY = DISK VS TAPE eC cc crc c ccc nc cece cece eee c eset mel

PRIORITY JUMPERS wee c cere rence eer ere rece een cece sees ee ZO

PRODUCT DESCRIPTION eee cece cece reece eee see cec cece ee I!

PRODUCT RETURN poe cece ere c cere ere eee e ence cere sce eee mh

PROGRAM CONTROL

DISK poe cece rece rere cece eee ene e ere ecceeseeOTM!

TAPE Cece creer ere e reece reece eee eee sne ees eessel@i

READ LOOK-AHEAD (TAPE ) Coc er cc ccc cc ccc cence cccccesee IMI

RELIABILITY PROGRAM

DISK poe rere rercccr rere cee nce cee r ees e cece ee 4m IQ

TAPE Come rere ccc c cere reece eee eee ee cecc eee ce 046

SELFTEST Come ere reece nec c eres cere cere ee cere r ee esncee tm |

SLOT SELECTION Cece ree cce sree reece ecco r cece cece eee enh

SOFTWARE SUPPORT PACKAGE cee c ccc ec ce ccc cece ces ec ee 4TM|

SPECIFICATIONS Coe ere rere r rere ere e eee ence ercceeseeeLTM|

STREAMING

STREAMING

STREAMING

STREAMING

STREAMING

CONTROL USER“WRITTEN coccccscccccececees eSTM6

GUIDELINES veeceeececeeceeeeeeeeeeeeeese e841

MODE UTILITIES cece cc rnc rcv enveccveseeseeBmd

PERFORMANCE CHART wcccccccccceccevevseesed@O

RE=INSTRUCT PERIOD ec c cee eee cececeeseseee eon



(T)

TAPE COUPLER CONFIGURATION

READ LOOK~AHEAD ENABLE coerce ccccccceee eee eM LO

TAPE DEVICE CODE woe c rr ccc cccceccee cece eee ce IM ZLO

TAPE EMULATION ,evcvcccccccccccesesvescese ed @Z6

TAPE COUPLER TESTING coerce c cree sec ec rece ccce cece eet TZ

TAPE DRIVE PREPARATION

" DENSITY Cece r erence cree ence cere cee cece reer eMail

DRIVE: ADDRESS Cec c ere r eer ec cee cesece cece eee uel

PARITY Coc e ere c cece cece reece eee ser ee reece eeu i

TAPE SYSGEN Corer c cece rr cccc cece cree ee eee ee eee eee ees twed

TAPEMODE UTILITY Corer cece c cece rece rece cece cn cece eee Ou 4





9961 LOG7 j§ ROS ASSEPRLEK RLY 64. 2v 16:04:53 OS 20/4

a1 i

@2 i

@ j

04 ER rnerrrerrererecerie

6 ;

06 ; DESCRIPTION: STREAMER MAG TAPE CONFIGURATOR (PRE-DEFINED)
67 j

68 i |

@9 ; PRODUCT OF ZETACO, 1964
410 7 SHR oienccecideneinedcdigeiccccts;

44 id PROGRAM NAME: LDG7S. SR

12 i

13 i2 REVISION HISTORY:

14 j

45 j REY. DATE

16 j 82 14/43/84

17 REV @L@ 5083/27/84 ZETACO

18 3. REQUIREMENTS :

SYSTEM EXECUTATABLE

4. SUMMARY :

THIS PROGRAM IS PROVIDED TO CONFIGURE A STREAMER MAG TAPE, FOR

HIGH SPEED AND DYNAMIC GAP.

CONFIGURATION BITS OF DOR WITH BIT 5 = 1:

16 MINIMUM GAPs

19 j

2 i

21 i

22 j

23 j

24 j

Zo ;

26 j 9 DYNARIC GRP

av j 8 HIGH SPEED

28 j 6-7 LIMITS

2g i 9 STREAMER MODE SELECT

8 j -

31 j LIMITS:

$2 i 6 ? 16 MAX MIN

33 j 6 6 B 7S NOMINAL

34 i 6 1 6 150mS NOMINAL

Ks: i 16 86 SBMS NOMINAL

36 i 1 1 6 4SEC NOMINAL

3? j 6 6 6 7S SMS

38 j 6 iii 1565 6OMS

39 ; 1 6 f SOORS SOS

49 j 411i 4SEC 12005

41 j

42 j *NOTE: MIMIMUM GAP IS ONLY TRUE IF DRIVE IS STREAMING IF

43 j REPOSITIONING OCCURS GRP IS OF NOMINAL LENGTHCNOMINAL IS 6 IN)

.TITL) =LDG7S

45 . NREL

46 Q000’028426 LOAD: LDA 8, Cé2 i PRIMARY TAPE

47 ?DEBL i; ENABLE +. SYSTM (RDOS)

48 G0003’ OOB461 JP +4 iNO ERROR >. DEBL

49 GeBb4‘ a28424 LDA 6, CHORD i CONFIGURATION WORD

36 90085 ‘861822 DOR 8, 22 i CONFIGURE PRIMARY MT

D1 8086’ 620428 LDA g, C22

Je DIS i. SYSTM (RDOS)

53 66611’ 688481 J-P +4 3. DDIS

34 66012°620415 LDA 8, C62

30 DEBL i. SYSTM (RDOS)

36 88615 ’ aBB461, JP +1 ;. DEBL

D¢ 08816’ 820442 LDA 6, CHORD

38 00017 '861062 DOA 6, 62 3 CONFIGURE SECONDARY

09 08828’ 620487 LDA 6, C62

68 MOIS 3. SYSTM (RDOS>



Wee LO)

@1 @0823’ 080401 JW? + 3. DOIS

2 PRETURN i. SYSTM (RDQS)

@3 eago6’eeee2 C22: 2 | i;. RTN

@4 gpR27/aReB62 C62: 62 :

@5 60038/002100 CWORD: 2188 ; 75MS MAX GAP, MIN NOMINAL GAP, LOW SPEED,

06 ; AND STREAMER SELECT MODE.

67 .END = LORD

090008 TOTAL ERRORS, 98008 FIRST PASS ERRORS



RL

CRESSBRRAFEISKRR
Ph fh pe pe peONHMN a

SSEFSESBNKRARUVKHERBBSNRREREBORRSG
45

46 80000’ 620426

4/7

48 GB083 ‘000401

49 G0B04 ‘620424

36 8805 ‘061822

Ji GBBB6 ‘628420
Ss? .

03 GBO11’ 000461

34 OBB12’ 820415

nD

36 68815‘ 000401

S? 06816’ 820412

38 08817’ 061062

59 68820‘ 620487

68

PRS POSRTLER KEY Of. cv

;

;

10D) OS CO OF

eerie tc bed d-dh

eke

; DESCRIPTION: STREAMER MAG TAPE CONFIGURATOR (PRE-DEFINED)

; PRODUCT OF ZETACO, 1984
7 ROO OOR OG odeaesoicoaninapinoneenicisicinicianinrarnnissnegininicirictciias:;

it PROGRAM NAME: HDG75. SR

ie REVISION HISTORY:

i REY. DATE

j 8 11/13/81

REY 610 5083/27/84 ZETACO

id. REQUIREMENTS:

i SYSTEM EXECUTATABLE

54. SUMMARY :

j THIS PROGRAM IS PROVIDED TO CONFIGURE A STREAMER MAG TAPE, FOR

i HIGH SPEED AND DYNAMIC GAP.

j CONFIGURATION BITS OF DOR WITH BIT 5 = 1:

j 16 MINIMUM GAPs

j 9 DYNAMIC GAP

i 8 HIGH SPEED

j 6-7 LIMITS

j 3 STREAMER MODE SELECT

j LIMITS:

i 6 7? 416 MAX MIN

; 6 6 8B 7S NOMINAL

j 61 86 156 NOM NAL

j 1 6 86 SOOMS NOMINAL

j 441 8 4SEC NOMINAL

j 6 8 B@ (ot SOS

j 6 t if 15@5 ben

j 416 ft SOONS Fons

j 1 iit 45SEC 1200S

j 45)TE: MIMIMUM GAP IS ONLY TRUE IF DRIVE IS STREAMING IF

i REPOSITIONING OCCURS GAP IS OF NOMINAL LENGTHCNOMINAL IS .6 IND

.TITL =HDG7S

. NREL

LORD: LDA 8, C22 i PRIMARY TAPE

DEBL i ENABLE +. SYSTEM (RDOS)

JP _ +4 iNO ERROR i. DEBL

LDA 6, CHORD i CONFIGURATION WORD

DOA 8, 22 i; CONFIGURE PRIMARY MT

LDA @, C22

DOS 3. SYSTM (RDOS)

JeP +1 3. DIS

LDA @, L62

?DEBL >. SYSTM (RDOS)

JMP +1 i}. DEBL

LDA 6, CWORD

DOA 8, 62 i; CONFIGURE SECONDARY

LDA 8, C62

D015 i. SYSTM (RDQS)

"vweeereeerree



8882 HDG

@1 98822’ 90048: ne +t ;. DOIS
a2 ORETURN : | 5. SYSTM (RDOS)
@3 eaaz6’anee22 (22: 22 ;.RTN

@4 epe27’eERR62 (62: 62

@5 @8832’082200 CHORD: 2380 ;75MS MAX GAP, MIN NOMINAL GAP, HIGH SPEED,

% ;AND STREAMER SELECT MODE.

a7 BD LORD
#090000 TOTAL ERRORS, @8088 FIRST PASS ERRORS



SSE SIBLE GEAR ES REN RAE RESO SNR EGRESS BSRIPSR RS
49

46 G0008°020426

47

48 GO883 ‘000401

49 68804 ‘020424

08 GB885’ 061822

Ji 08086 ’ 620428

2

J3 @@611’ 600401

34 06812’ 620415

a)

36 BBB15’ 608401

o¢ 6BB16’ 28412

38 68017 ' 061862

59 BB828' 820407

68

FAD MOODLE RLY 40.0. 3h Gort GOUT

; PRODUCT OF ZETACO, 1964

jE roo ded SSSI

PROGRAM NAME: HNG. SR

eve. eee ee ee

iL

ie REVISION HISTORY:

i REY. DATE

i 68 11/13/81

REV 6.8 ;63/27/84 ZETACO

i3. REQUIREMENTS:

j SYSTEM EXECUTATABLE

34 " SUMMARY -

; THIS PROGRAM IS PROVIDED TO CONFIGURE A STREAMER MAG TAPE, FOR

i HIGH SPEED AND DYNAMIC GAP.

j CONFIGURATION BITS OF DOA WITH BIT 5 = 1:

i 146 MINIMUM GAP

j 9 DYNAMIC GAP

i 8 HIGH SPEED

i 6-7 ~—LIMITS

j 9 STREAMER MODE SELECT

i LIMITS:

j 6 7¢ 10 MAX MIN

j 6 6 6 rots NOMINAL

i 6 1 86 1500S NOMINAL

j 1 6 86 SOGRS NOMINAL

i 1 i 6 4SEC NOMINAL

i 6 6 6 7S Ses

j 6 1 it 15@MS 60NS

j 1 6 i 386M Sens

i 1 1 1 4S&C 1200S

i *NOTE: MIMIMUM GAP IS ONLY TRUE IF DRIVE IS STREAMING IF

i REPOSITIONING OCCURS GAP IS OF NOMINAL LENGTHCNOMINAL IS 6 IN)

.TITL NG

-, NREL

LOAD: LDA 6, C22 ;PRIMARY TAPE

?DEBL ; ENABLE 3. SYSTM (RDOS)

JP _ +4 i NO ERROR 3. DEBL

LDA @, CHORD ; CONFIGURATION WORD

DOR 6, 22 i CONFIGURE PRIMARY MT

LDA 6, C22

IS i. SYSTM CRDOS)

JP _ +4 i. DDIS

LDA @, C62

?DEBL 3. SYSTM (RDOS)

JP +1 i. DEBL

LDA 6, CWORD

DOA B, 62 3; CONFIGURE SECONDARY

LDA 6, Co2

DIS 3. SYSTM (RDOS)



6862 HNG

ei 99a?’ aa04e4 ww Oo , DOI
2 RETURN ;© omen tn | STH (0S)

a4 90827'000862 (62: 62 :
5 00038082200 CHORD: 2288 , SPEED, AND STREAMERa |NOMINAL GAP, HIGH SPEED, AND SELECT MODE.

#900000 TOTAL ERRORS, G88@8 FIRST PRSS ERRORS
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DESCRIPTION: ZETACO DISK CONTROLLER DIAGNOSTIC

Product of ZETACO, 1986
sholaheakehaehelehehehebeiabetleReiteelaehalebeleholehaleholeheleleheiehelelehalehehelelelileielebelehebebebbeisilswe we We we WH We Ww
Fg -TATL: DASKD ee

/DUSR X=! |

»~NOMAC X

; 1.0 PROGRAM NAME: DISKO. SR

2.0 REVISION HISTORY:

: REV. DATE
00 02/17/83 :
01 09/07/83 ; ANOTHER RDY UNIT WARNING,1 HD

; ;ERR°C22, AOS BOOTSTRAP(400'S),

;NO OFFSET TESTS FOR CMD'S ~

02 03/28/84 ;2°5C,296 AND BMX TESTS:
; ;DEV ICE CODE CHANGE ROUTINE

03 06/12/84 ;ZDF1 CHANGES, A5 TESTS 17-76

; 04 08/21/85 ;DISABLE VIRTUAL, WEL=RECAL,
; 

;DISK SIM PARMS

; 05 11/20/86 3297, 6214, HELP, DMA PTR, IORST

3.0 MACHINE REQUIREMENTS:

NOVA/ECLIPSE/MVY FAMILY CENTRAL PROCESSOR
MINIMUM of 16K READ/WRITE MEMORY a

ZETACO DISK CONTROLLER €ZEBRA TYPE)

O-3 DISK DRIVES:

TELETYPE or CRT and CONTROLwe We Wo We We We
>; 4.0 TEST REQUIREMENTS: N/A

5.0 SUMMARY;

The ZETACO DISK CONTROLLER DIAGNOSTIC PROGRAM

[Is a HARDWARE DIAGNOSTIC for the ZETACO DISK

CONTROLLERS and DRIVES. The Device Code may be 20-76

OCTAL with the Default being 27.we we We We We
6.0 RESTRICTIONS:

This Program has no Restrictions as 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

sy stem,we We We We We We
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7.0 PROGRAM DESCRIPTION/ THEORY OF OPERATION:

7.

~~

~~

~J

BUSY, OONE,

DISK SELECT LOGIC,

1 "A" TESTS CHECK:

[/O BUS SELECT LOGIC

.2 "B" TESTS CHECK:

START, BUSY,

RECALIBRATE,

That SEEKS to CYL'S 0,

CLEAR LOGIC

CONTROLLER RAM

ATTN, INTERRUPT LOGIC

INTERRUPT DISABLE, INTA LOGIC

1/2 CYL MAX, and CYL MAX
can af jeast be EXECUTED and SET DRIVE BUSY.
READY/ SELECT LOGIC :

> "C"TM TESTS CHECK:

That the CA REGISTER

VIA DCH or BMC REQUESTS

That a WRITE can be EXECUTED

SELD, CLEAR LOGIC

That SEEK/WRITE Operations can be EXECUTED
WRITES to Different HDS, SECTORS

MUL TI-SECTOR WRITES

The INCREMENT HEAD LOGIC

ILLEGAL SECTOR, SURFACE, CYLINDER Conditions

4 “"E" TESTS CHECK :

That a READ may be EXECUTED

8 SECTOR WRITE/READ OPERATIONS (9 Different

Data Patterns) at CYL'S 0;1/2 CYL MAX and CYL MAX

with Full Core Compare

Data VERIFY Function (Normal

OFFSET MODES:

ILLEGAL COMMAND TRAPS

- WRITE CYL# to HEAD 0,SECTOR 0 of All Cyl

WRITE HEAD # to SECTOR O-of All|

WRITE SECTOR

Each of the above Operations

INCREMENTS properly

and with Forced Errors)

inders

Heads on CYL 0O

# to All Sectors of Head 0,CYL O

[s followed Dy

a Corresponding READ/CHECK Operation to Verify

Disk Acdressing Logic.

o> "RF" TESTS CHECK:

The Format Logic on CYL 0,HEAD 0,SECTOR O,

A SET BAD SECTOR FLAG given and TESTED.

The FORMAT Is: set to Normal

Of these Tests.

-6 "S" TESTS ARE SEEK EXERCISERS

Performs RANDOM SEEKING.

by a Read to Head 0,Sector 0

Each SEEK

after Completion

[s Followed

Performs RANDOM OVERLAPPED SEEKING to TWO ORIVES,
Each SEEK is Followed by a Read to Head 0,Sector 0,

1 is the the Primary Unit under Test and U2

is the next Drive found in a 1 ,2,5,0 ETC.

lf only 1 Drive, Test Is Bypassed. Test

after a Pass is Achieved on All Drives.

search.

is only run
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0 OPERATING MOLES/SWilld SEI TINGS:

SWITCH SETTINGS

Location "SWREG"

Location will

the Operator.

using one of the commands given in Sec. 8.3,

SWITCH OPTIONS

Di¢tferent Dits and their

"SwREG"

BIT

10(A)

11(0B)

12(C)

16(G)

SWITCH COMMANDS

is used to select the program options.

be set according To The answers supplied Dy

The Options can be changed or verified Dy

is as follows:

OCTAL

VALUE

40000

000000

20000

000000

10090

000000

02000

000000

01000

000000

00400

000000

00200

000000

00100

000000

00040

000000

00020

000000

00010

000000

00000

100000

BINARY

VALUE

Q

1

onl

—= OO —-—
— ©

This

interpretation at |ocation

INTERPRETATION

LOOP on ERROR

SKIP LOOPING on ERROR

PRINT to CONSOLE

ABORT PRINT OUT to CONSOLE

‘DO NOT PRINT % FAILURE
PRINT $ FAILURE

DO NOT PRINT on the LINE PRINTER

PRINT’ on the BYTE I/O LINE PRINTER(OC17)

DO NOT HALT on ERROR

HALT on ERROR

N/A
DISABLE FORMATTING HD O, CYL O, SEC 0O

N/A

RECALIBRATE auring SCOPE LOOP

N/A |
t SECOND DELAY during SCOPE LOOP

N/A

PRINT TEST #'S and FIRMWARE REVISIONS

N/A

PROGRAM will EXIT to ODT when not in

TESTS FieF3 SWwT Is Set to 0 upon EXIT

SKIP LONG RAM TEST :

LONG CONTROLLER RAM TEST

DO NOT PRINT on the DMA LINE PRINTER

PRINT:on the DMA LINE PRINTER(DC 17)

Once the Program starts executing the state of any of

the Bits can be changed by Hitting KEYS 1*9, A=Z., The

Program will Continue Running after Updating the Options.

Each Key will Complement the state of the Bit affiliat-

ed with it, thus BIt 4 can be Altered by Hitting Key 4.

setting of any Bit of Location "SWREG" will set Bit 0.

(Default Mode Is defined as al! Bits of SWREG Set to Q)
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NCR" A "RETURN" can be typed to Continue the Program

after its |ocked in a Switch Modificatican Mode

°D This Command given at any time will reset "SWREG"

to Default Mogae and Restart the Program.

OR This Command given at any time will Restart the

Program. Switches are left with the vaiues they

had before the Command was issued,

°C This Command given at any time will cause the

Program Control to go to ODT,

M This Command given at any time will print the

Current Operating Modes.

0 This Command given at any time will lock the

Program Into Switch Modification Mode where

more than 1 Bit can be changed.

9.0 OPERATING PROCEEDURE/OPERATOR INPUT:

9.1 Load the Program

9.2 STARTING ADDRESSES

— 200=To TDENTIFY DISK TYPE (INITIALIZE)

PROGRAM then PROCEEDS to 500.

201-QDT DIRECT ENTRY ONLY

ZO0Z2-RANDOM SEEK EXERCISERS. (1 PASS of DIAG FIRST)

SEEK EXER {1 is a SINGLE DRIVE EXERCISER

SEEK EXER 2 Is TWO ORIVE EXERCISER with SEEK OVERLAP

500- “DIAGNOSTIC (RESTART)

9.5 The Program Prints"PASS" followIng each

Complete Pass through the Tests. Random

seek Exerciser performs 1000 seeks

per "PASS" Message.

9.4 Device Code of Controller is Requested (27 is Default)

9.5 Unit Numbers to be Tested are Requested to which the

Operator Enters the Unit Numbers to be Tested, Separating

The Individual #'s by a <,> or <Space>.

9.6 Operator Is Requested to Enter 1, If Unit Characteristics

Displayed are INCORRECT, and Wants to LOOP on Reading them.
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When an ERROR is Detected tne Program Prints tne ERROR

PC, AC'S 0,1,and 2 at the point of ERROR, tne Program tnen

goes into a Scope Loop between the Entries to .SETUP ang

»~LOOP allowing the Operator to Set SWPAK, In General the

ERROR PC will point to a Call ERROR,

The Printout will be of one of the following Formats:

A. STANDALONE CONTROLLER TEST FAILURES-

B. STATUS ERRORS

MODE UNIT # DATA

CYL $ HEAD # SECTOR #

ACi( STATUS) SHOULD =ACO :

DESCRIPTIONS of FAILING STATUS BITS

C. MEMORY/DISK ADDRESS ERROR

MODE UNIT # DATA

CYL # HEAD # SECTOR #

ENDING MEMORY/DISK ADDRESS ERROR

ACI (MA/DA) SHOULD =ACO |

C. INTERRUPT TIMEOUT

MODE UNIT # DATA

CYL # HEAD # SECTOR #

INTERRUPT TIMEOUT | :

Additional Test Significance can be found In the Program

Listing, although It Is hoped that a need for the Listing

wEll be Minimal. SWPACK(SWREG) will provide all Control —
over Test Loop Options and Printouts,

Data Errors will result in the 1st 3 Good/Bad pairs and

thelr Addresses being Printed along with the Total Count.

lf an ECC Error is Detected, the Cali EHECC will

Acknowledge the Fact and Return to the Main Test for

the Data Compare. Printouts result on the 1st Error Pass

only. As the Check Routine Checks the entire Read Buffer,

any Error accompanied by an ECC Error,terminating the

Read, may cause all Data in succeeding Sectors to appear Baa.

Tests that perform a Recalibrate have a 2 SEC. Delay built

Into the Scope Loop. Set SWPAK 9 = 1 to Introduce an

additionai 1 Second Delay during the Scope Loop.

In General each successive Test Assumes all Previous Tests
work, Bypassing Errors can result in confusing situations

in the setup of more Complex Tests.
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? 11. DEBUG HELP:

SOCTAL DEBUGGER (ODT)
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This Diagnostic is equipped with @ bullt in ODT which can be

accessed Dy hitting CONTROL O at any time during the execution

of the Program (after Setting the Parameters). On entering ODT

the Address of the Location having the next instruction to pve
executed will be typed-out.

The following Conventions are used by the ODT:

? Pressing any JIilegal key causes the ODT to respond
with a "2", :

@ ODT [Ss ready and at your service.

An ODT Command has the following Format:

L ARGUMENTJE COMMAND |
An Argument may be one of the following:

"EXP" An OCTAL Expression consisting of OCTAL Numbers

separated by Plus (+) or Minus (=) signs. Leading

Zeros need not be typed.

"ADR" An Address is the same as an Expression except

that Bit 0 Is neglected.

A Command is a single teletype character

The Locations that can be EXAMINED and MODIFIED by the user

are called CELLS. These CELLS are of two Types: Internal CPU

Ceils and Memory Locations. The Command to OPEN one of the

Internal Registers is of the: form "nA" where n Is any OCTAL

Expression between O and 7, :

0-3 For ACCUMULATORS 0-3

4 For PC of the next Instruction to be Executed In the

event of a "P"TM Command,

5 CPU and TTO Status

BIT INTERPRETATION

15° Status of TTO DONE FLAG

14 status of INTERRUPTS (ION FLAG)

13 Status of CARRY BIT

6 Address of the Location having the BREAK POINT (lf any)

7 Instruction at the BREAK POINT Location

Other Commands to OPEN Cells are:

"ADR"/ Qpen the Cell and Print its contents

of Open the Cell currentiy pointed to by the Pointer ana
Print its contents.

et"ADR"/ Add "ADR" to the Pointer, Open the Cell and Print its
contents.

eM ADRN/ Subtract "ADR" from the Pointer, Open the Cell and

Print Its contents.

"CORA The Return Key [fs used to Close the Open Celi with or
without Modification,

"LRM Line Feed Is used to Close the Open Cell with or without

: Modification and to Open the succeeding Cell.
CTRL Close the Open Cell with or without Modification and

: Open the preceeding Cell.

/ Close the Open Cell without Modification, and Open the

Cell pointed to by Its contents.

+"ADR"/ Close the Open Cell without Modification, and Open the

Cell pointed to by Its contents + "ADDR",

“"ADR"/ Close the Open Cell without Modification, and Open the

Cell pointed to by its contents = "ADR",
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Mocification of @ vel:

Once a Cell nas been cpened its contents can be Modified by

typing the New Value the Cell IS TO Contain in tne form of

an OCTAL Expression followed Dy "CR" or "LEY, |f at or = js
typed'as the first character of tne Expression then the Value
of the Expression Is Aaqded to or Subdtractegdg from tne Ola

contents of the Ceil. The Address itself or an Expression

relative TO The Address can be Deposited by typing a "." or

:,+/-OCTAL Expression", A Rubout Command given right after

opening a Cell allows the Modification of its contents as if

they were Typed in just before the Command was issued.

Other ODT Commands:

RUBOUT This Key is used to Delete ERRONEOUSLY typed digits.

' Each time the Key is pressed the right most digit is

Deleted and Echoed on the Terminal. If the Rubout

Key Is pressed right after: opening a Cell then it

Deletes the right most digit of the Cells contents.

This allows the Modification of the Cell as If Its

: contents were typed in just before the Key was pressed.

"AOR"B Insert a BREAK POINT at Location "ADR",

Only one Break Point can be inserted and any entry to

ODT after Executing a Break Point will cause It to be

Deleted,

D Delete the Break Point If any.

pP Restart the Execution of the program at CURRENT Location

"ADR"R Start Executing the program at "ADR" after an IORST.

K Kill the String typed so far, The ODT responds with a

| "2" and the Open Cell Is ciosed without Modification.

= Print the OCTAL Value of the INPUT only.

This will Close any Open Celis without Modification and

wlil not Open a Cel |

NOTE: In Programs which RELOCATE THEMSELVES the

user should place Break Points ONLY In the

ORIGINAL PROGRAM AREA, If a Break Point Is

placed outside this area the results will

be unpredictable.
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12.

13.

SPECIAL NOTES/ SPECIAL FEATURES:

12.1 If the Disk Pack has BAD SECTOR FLAGS Set on Cylinder
0, or on the First 8 Sectors of Head 0 of any Cylinder,

Error Printouts will result when tne Flags are Encountered,

12.2 Tests Fi-F3 alter the Format on CYL 0,HD 0,SEC 0 for
purpases of Checking the FORMAT Logic and BAD SECTOR Logic.
SWPAK7 should be Set to 1' in order to stop Program from

executing the Format,

12.3 Some Scope Loops will require a Recalibrate To

Initialize the Disk Drive following a failure. Set

SWPAK 8 = 1 to Introduce the Recalibrate to the Unit

under Test.

12.4 DISK PACKS

Only use Disk Packs Formatted by the DISKF Pack Formatter
Program. The Diagnostic Program will Write over most of

the Disk Surface.

RUN TIME:

The Run Time for a PASS Is approximately: 3 MIN.
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DESCRIPTION: ZETACO DISK CONTROLLER RELIABILITY PROGRAM

Proguct of ZETACO, 1986
RRR RRR RHEE EEA E EERE RRRRRRERERERERES EEE EERERERR RRR RE RE RANEEES

er STATE: DASKR- = > es

~DUSR X= 1

-NOMAC X
31.0 PROGRAM NAME: DISKR.SR

we we Ce we We we Wwe we we We
32.0 REVISION HISTORY:

: REV. DATE
; 00 02/09/83 3

; 01 09/07/83 38120 # SKP TOGETHER, STACK AND

; ;AQOS BOOTSTRAP AT 400, NO VERIFY
; sW/RANDOM DATA TEST 502 SwT 10:

; 02 03/28/84 sADD RELEASE: COMMAND TO RC:

; 3FOR DUAL PORT, DAISY:'CHAIN

; ;D1ISK SECTOR PULSE COUNTER

; sDEVICE CODE CHANGE ROUTINE

; 502 PAT 24 SECTOR
; 03 05/30/84 sZ0F I,

; 04 08/21/85 sDISABLE VIRTUAL, UP TO 2048.

; ;CYLS, 40 HDS

; 05 11/20/ 86 ;MULTI DC 500 & 505, OMA PTR

; ;MAJOR :

~—=33.0 MACHINE REQUIREMENTS:

; NOVA/ECLIPSE/MY FAMILY CENTRAL PROCESSOR

: 16K READ/WRITE MEMORY

; ZETACO DISK CONTROLLER (ZEBRA TYPE)

: O-3 DISK DRIVES:

: TELETYPE or CRT and CONTROL

34.0 TEST REQUIREMENTS: N/A

35.0 SUMMARY:

The ZETACO DISK CONTROLLER RELIABILITY PROGRAM is a

MAINTENANCE PROGRAM designed to EXERCISE and TEST the

ZETACO SMD DISK SUB=SYSTEMS and t=-4 DISK DRIVES. +The

DISK DRIVES may be shared between TWO Computers,we wo Wo We
; The Device Code may be 20-76 OCTAL with the Default

; being 27.
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1. The DISK ORIVES may be shared between TwO Computers in

which case the following Programs m&y de running in each

Computer:

STARTING ADRESSES'S (SA) 500,501 RANDOM RELIABILITY

SA 503 COMMAND STRING (If a RELEASE Command Is included

in the Command String)

lf no Drives are to be Shared, there are no other

Restrictions as to the running of these Programs on a

Dual Processor System.

2. Any Combination of Drives may be Tested by this Program

at a single Time, |

PROGRAM DESCRIPTION/THEORY OF OPERATION:

A. RELIABILITY TEST (SA 500)

A Random Number Generator Is used to select a Disk Orive,

Cylinder,Head,Beginning Sector, and Number of consecutive

sectors. Random Data Is then Generated, Written, and Read.
The Sequence is repeated indefinately. If running Multiple
Units, Over Lapped SEEKS are employed, If the next Random

Unit is different from the current Unit under {/0 Execution.

B. RELIABILITY TEST (SA 501) with OPTIONS

same as A, Except that Operator is given Options on Data

Patterns and may choose a Constant Cylinder, Head, Sector

or # or Sectors. Any Letter response to CYL,HEAD ETC.

gets Random function for that Variable. A Carriage: Return
only gets the Random function for all Variables.

The Operator is also asked to respond to JITTER OPTION

(YES/NO). If YES, a Random Del ay(0-40,50MS) is Inserted

Into the Background Loop to create a more asynchronous

Disk 1/0 Loop.

C. INCREMENTAL DISK ADDRESS TEST (SA 502)

Operator is given Option on Data; Requested Data is first

Written (SEE SWPAK10) over the entire Pack. Then the Data

Is Read from all Sectors . This insures that'all Disk

Blocks are useable and are Formatted properly. The Test

Is then repeated for all Ready Disks, and PASS Is Printed.

The sequence Is repeated indefinitely.

#NOTE

SWPAK8=1, puts Program into Read ONLY Mode #¢# SA'S 501,502 ONLY.
lf SA 501-Data must INOTI be Random,

Ail 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.
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YU. LUMMANY SIRING INICRFREIOCR VON BUD)

As a trouble shooting aid tne service engineer may type in

their own TEST LOOP, After starting at 503, three ARGUMENTS

must be entered in response to three program questions;

"UNIT", "DATA", and "COMMAND STRING". AL{ numbers must be

entered [nf OCTAL. |

l. — UNIT: Type unit # or carriage return
TO use the previous entry

ll. DATA: RAN=RANDOM |

ALO=ALL ONES

ALZ=ALL ZEROS

PAT=155555 PATTERN

ROT=155555 PATTERN Rotated on

Successive Passes.

FLO=FLOATING ONE PATTERN

FLZ=FLOATING ZERO PATTERN

ADR=ALTERNATING CYLINDER and

HEAD, SECTOR WORDS |

VAR=Existing words entered previously as

described below

Alternatively enter a string of up to 7

OCTAL 16 bit words to be used as DATA,

The words entered are used repeatedty

TO make up a sector block. Type carriage

return to use the previous entry.

lll. COMMAND STRING:

OPTIONS 1. READ HEAD, SECTOR, #SECTORS

ar WRITE SAME.
3. SEEK CYLINDER

4. RECAL IBRATE

5. LOOP (go to beginning or LR)

6. DELAY N (N=DELAY in MS)

7. TRESPASS

8. RELEASE

9. OFF (OFFSET FORWARD)

10. OFR (OFFSET REVERSE)

li. LR (begin LOOP nere)

12, VERIFY (WRITE)

13, FORMAT CYL,HO, SECTOR

14. MEMORY ADOR,DATA( WRITE) (CONTROLLER MEMORY COMMAND)
15. Ty pe Carrtage 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 by

typing carriage return. If more

room is needed on a line, type |ine

feed to space to the next iine. The

word "SAME" used with READ, or WRITE,

will cause the previous disk address

parameters to be used,

An R typed while a string Is being executed wil

Cause the program to return to command string start,

The ESCAPE KEY will bypass UNIT and DATA prompts to
The command string prompt.

The following example would cause UNIT
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WRITE SECTGRS 2 ana 3 of HEAD 5, Then

READ it back and CHECK, Data is specified
as ALTERNATE WORDS of ZEROS then ONES,

UNIT: 1

DATA: 0,1/7/7/777

COMMAND STRING: SEEK 50 LR WRITE 5,2,2 READ SAME LOOP

The following example would WRITE 0 to

CONTROLLER MEMORY |ocation 1500 (OCTAL)

UNIT: 1

DATA: N/A

COMMAND STRING: MEMORY 101500,0

NOTE: Upper memory bit = 1 defines a WRITE

E. QUICKIE FORMATTER (SA 504)

Formats Pack and HALTS. There is NO Verify, NO Flags are

Set, and NO Error Checking. :

F. RUNALL (SA 505)

Program alternates between the Programs described In 7.B

(4 Data Patterns -PAT,RAN,FLZ,FLO) and 7.C(6 Da~ Patterns
“PAT, RAN, RAN-2,ZEROES,ONES,ALT) and 7.H, and In that order.

G. SEEK EXERCISER (SA 506)

Program provides a SEEK scan sequence converging from the

extreme Outermost Tracks [Into the adjacent track in the

center, then diverging again to the extremes.

H. RANDOM SEEK EXERCISER (SA 507)

Program provides a Random SEEK sequence

###G,H all SEEKS in G/H are followed by a1 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, :

|. ERROR COUNT/LOG RECOVERY (SA 510)

In the event a Program was stopped during a run, the Error

Logs may be recovered at this Starting Address.

F*¥*MUST De done before any Program RESTART as Program

Initialization Zeroes all Logs.

OPERATING MODES/ SWITCH SETTINGS:

SWITCH SETTINGS

Location "SWREG" Is used to select the program options.

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.

8.5 :

SWITCH OPTIONS

Different bits and thelr interpretation at location

"SWREG" js as follows:

BIT OCTAL BINARY INTERPRETATION

VALUE VALUE : co
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| 40000 0 LOGrF On ERRUR

000000 | SKIP LOOPING on ERROR

2 20000 0Q PRINT to CONSOLE

Q00000 | ABORT PRINT OUT to CONSOLE

4 04000 0 PRINT PASS

QO00000 | DO NOT PRINT PASS

2 02000 0 DO NOT PRINT on the LINE PRINTER
000000 | PRINT on the BYTE 1/0 LINE PRINTER(OC17)

6 01000 QO DO NOT EXIT to ODT on ERROR

QQ00Q000 | EXIT to ODT on ERROR

7 00400 0 NOT USED

000000 1 :

8 00200 0 N/A |

000000 1 For READ ONLY MODE (SA 501,502)

9 00100 0 N/A

000000 1 BYPASS DATA CHECK

10(A) 00040 0 N/A

000000 1 DO VERIFY After WRITE (SA 502 ONLY and

NOT RANDOM DATA)

11(B) 00020 0 N/A

000000 1 ENABLE BAD SECTOR PRINTOUTS

12(C) - 00010 O N/A

000000 1 HALT on DRIVE ERROR prior to

Recovery RECALIBRATE Operation

13(D) 00004 0 NO TRACE

| 000000 1 TRACE PRINTOUT on ERROR

16(G) 00000 0 Do NOT PRINT on the DMA LINE PRINTER

100000 1 PRINT: on the DMA LINE PRINTER(DC17)

SWITCH COMMANDS

Once the Program starts executing the state of any of

The Bits can be changed by Hitting KEYS 1-*9, A=Z. The

Program will Continue Running after Updating the Options.

Each Key will Complement the state of the Bit affilltat-

ed with It, thus Bit 4 can be Altered by Hitting Key 4.

Setting of any Bit of Location "SWREG" will Set Bit 0.

(Default Mode is defined as all Bits of SWREG Set to 0)

OTHER COMMANDS (° = CONTROL KEY)

"CR" A "RETURN" can be typed to Continue the Program

after Its locked In a Switch Modification Mogae

°D This Command given at any time will reset "SwREG"

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.
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Inis Command given at any Time wij| cause The

Program Control te go to ODT.

M This Command given at any time will privt the

Current Cperating Modes.

0 This Command given at any time will lock the

Program Into Switch Modification Mode where

more than 1 Bit can be changed,

OPERATING PROCEEODURE/OPERATOR INPUT:

A, Verify drive (s) are ready on-line

B. Load Program

C. To RUN other than TEST 505, Enter CONTROL "0"
at 9.2, Enter STARTING ADDRESS followed by an "R"

STARTING ADDRESS

200 Read Unit Characteristics and then RUN ALL TEST (505)

500 RELIABILITY TEST, ALL CYLINDERS

501 RELIABILITY TEST, (OPTIONS) ©

502 INCREMENTAL DISK ADDRESS TEST

503 COMMAND STRING INTERPRETER

504 QUICKIE FORMATTER :

505 RUN ALL

506 SEEK EXERCISER (CONVERGING, DIVERGING PATTERN)

507 SEEK EXERCISER (RANOOM PATTERN)
510 ~ ERROR COUNT/LOG RECOVERY

511 MULTIPLE DEV ICE CODE ENTRY

Operator is requested to enter DEVICE CODE of CONTROLLER

(DEFAULT 27).

STARTING ADDRESS is Displayed and Operator is requested to

SET SWPAK followed by a Carriage Return (SEE 8.3).

Operator Is requested to enter YES/NO to Exercise Maps, If

present and supported,

MONTH, DAY, YEAR (1.€. 77...), HOUR, & MINUTE (If LCR] Is

given this routine Is bypassed),

Operator is requested to enter YES/NO If any DUAL VOLUME

DRIVES (CMD! S),

Operator is requested to enter YES/NO to CONTROLLER CORRECTION,

if it is enabled.

Unit Numbers, Types, and thelr Characteristics are then

Displayed, (The Operator should Verify these values) Operator
is then requested to enter UNIT NUMBERS to be tested (0-3).

Operator Is then requested to enter TYPE Of disk ( to create a

User Defined enter 10)

A. If TYPE entered is 10, enter 0, 1, 2, or 3 to

RE-DEFINE a disk TYPE

B. # of HEADS for NEW TYPE (In DECIMAL)

C. # of CYLINDERS for NEW TYPE (In DECIMAL)
D, # of SECTORS for NEW TYPE (tn DECIMAL, CANNOT be

: DOWNSIZED) ©

E. RETURN to 9.7

## A LCR] only response to Unit Numbers, will leave Unit
Information in previous state.

## A LCR] only response to YES/NO will DEFAULT to NO,

OPERATOR INPUT CONTROLLED PRINTOUTS ARE AS FOLLOWS:

L = FIRST 100. BAD SECTORS, DATA, or ADDRESSES
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10.0

10.2

W = SEUIORS Ws rR, ERROR COUNIS, and on BOARD ECC anc
OFFSET CORRECTS |

**¥NOTE** Any Character typed will end Printouts at the next

change of Data Type,

PROGRAM OUTPUT/ERROR DESCRIPTION:

All Errors are Identified, Counted, and the Program is

routed via base to a call to CKSW. on the basis of Switch

Settings (SEE 8.2) The Program will go into a scope loop,

or proceed, depending on the SWPAK Settings.

Upon loss of Ready and a Single Drive, the Program wil

print the appropriate Error Message and wil| not proceed

until Ready Is returned. If Multiple Drives exist, The

Program will continue with the remaining Drives. If ‘the

down Drive Is placed back On-line, the Program will resume

Testing of that Drive. The above also applies to the loss

of Write enable if the Program Is In a Write Mode.

RECALIBRATE - Any unusual Status Is reported 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 20. Cylinders TO/FROM

on finding Seek Errors, mo

WRITE = Following "DONE" on a Write, Errors are checked In

The sequence shown below. Error recovery proceedure Is

Outlined for each case. If the Error Is not present the |

next Check Is made.

Drive Status (DIB) is Checked Ist for both Read and write

before any DIA Checks are made.

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

DATA VERIFY, or any DRIVE FAULTS= Increment the appropriate

Error Count, Print tne Illegal ‘Status and do an Error Return.

Any Drive Fault will cause a Recalibrate to be performed by

the Error Handler.

2. ADDRESS ERROR= Repeat the Write, If Test Passes the

second time, increment the Soft Address'‘Error Count and do

@ Normal Return; otherwise Increment the Hard Address Error

count and do an Error Return.

lf 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 20. Address Errors will have thelr Addresses Logged.

3. BAD SECTOR= Log the Disk Address (1st 100.) and do a Normal
Return, No'Printout will result unless SWI1=1, although the

1/0 Operation was prematurely terminated. A "SOFT" Error will
be Recorded If the Sector under Test Passes at Least 1 of 4

Retrys. The Log denotes SOFT Errors by a count greater than 0,

representing the Error Count tallied. ***SEE 10.34,

4. ENDING MEMORY ADDRESS = Increment the Memory Address Error

Count, Print the Error Message, Check for a Disk Address Error
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5. ENDING DISK ADDRESS = Increment the Disk Address Error
Count, Print the Error Message, @nd do an Error Return,

READ - All Read Errors with the exception of Data related

Errors are hand|jed the same as described tor the Write

Operations.

DATA ERRORS - Data Is REREAD 3 X (4X if ECC UNDETECTED) lf

Program is In Write/Read Mode and Data ia Baa all! 4 tries,

A Hard Error Count is incremented and an Error Return is

taken, If Data is Good on any of Four tries, a Soft Error

Count is incremented and a Normal Return js taken.

lf the Program is in a Read ONLY Mode (IE, Read Mode for any

502 Program or when 505 is running a 502 Program), the Data

willl be REREAD an additional 4 times [n both Offset Forward

and Offset Reverse Modes before the Probijem i[s classed as a

Hard Error.

Thus Total retries for a Hard ECC Detected Error in a Read
ONLY Mode is 12 (13 for ECC UNDETECTED), and 4 if ina

Write/Read Mode (5 If ECC UNDETECTED). ***SEE 10.3A

Any Successful REREAODS while In an Offset Mode will be

Printed and Logged. The Disk Addresses of all Data problems

willl be Printed and the First 100. will be Logged. The First

Three Good/Bad word pairs and respective Addresses will’ be

Printed,

lf SWPAK9=1 (Bypass Data Check) Hard or Soft Data Errors

will be determined by ECC Status.

ECC (ERROR CORRECTION CODE) ANALYSIS

All Read Passes [Including retries will have the ECC resuits

Logged as per the following 4 Categories:

1. ECC CORRECTED -The ECC detected and successful ly
corrected the DATA’ERROR,

2. NON=CORRECTABLE ECC =-The ECC detected and CORRECTLY

diagnosed the Error Pattern as UNCORRECTABLE.

5. ECC UNDETECTED -The ECC Failed to detect a Data Error.

This may be’ a Malfunction of the ECC Logic, but it Is
more |ikely one of the following problems:

A Fallure of the Drive to Write a Sector.

*NOTE= A Check should be made in the Bad Sector Log to see

whether a Write Operation may have encountered a Soft or

Faulty Bad Sector Indication, which would have terminated
The Write.

A 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 ECC Words.

lf such an Error {is 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
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Sample). lf a Significantly Higner Percentage of tnis
Error results, Tnen an ECC FProbiem would pe Indicated.

lf the ECC aoes not point to the two Appended write ECC

Words, then an ECC Failed message (Ist Pass only) will

result and tne Actual ECC words Read from the Controller
will be printed.

4B. An ECC Error was detected, but the ECC either Falied

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

(lst 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

belleves to be the Write Data (A Write Error will cause

this Assumption to be False), and represents what the

Program belleves 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 ECC Logic on the Read Data

in Memory, and represent what the Program bel leves

should be Read from the Controller as the two ECC

Words. The Actual Read ECC Words are those two Words

as Read'from the Disk Controller.

ERRORS= Error Status Is printed whenever encountered

as follows:

'"MODE' UNIT: ‘NI

CYL=- 'N! HEAD '!N! SECT '!N! #SECT '!N!

DIA/OIB STATUS= 'NI 'DESCRIPTIVE MESSAGE!

Where CYL,HEAD, SECT refer to the final Disk Address at

the point of Error, and #SECT refers to the Number of

sectors already done in the Multiple Sector Transfer.

When Data Errors are found, only THREE are printed per

encounter plus the Total Number of Errors.(See PARA 5)

lf the Data Error Its ECC UNDETECTED and the System is

Mapped, the Map, Physical tK Address, and the OCH

Logical Addresses are also printed.

When Looping Is [Involved (Retried or for Scoping)

Status ts printed on the Ist Pass only.

STATISTICS -

Type a W during random testing to get a Report of the

Number of Sectors Written(and/or)Read, plus Error Counts

in Decimal. Also Listed Is a Count for Controller

Corrects/Unit (on Board ECC Correction and Offset Corrects)

Type L for First 100. Disk Addresses of Bad Sectors and
Data Errors, and First 20. of Address Errors and Seek

Errors (Seek Path). If Error Addresses are encountered
more than once (ist 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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This Rellability is equipped with @ bujlt in ODT which can be

accessed Dy hitting CONTROL O at any time during the execution
of the Program (after Setting the Parameters). On entering ODT

the Address of the Location having the next instruction to pe

executed will be typed-out.

The following Conventions are used by the ODT:
? Pressing any illegal key causes the ODT to respond

with a "7M, :

@ ODT is ready and at your service,

An ODT Command has the following Format:

LARGUMENTJL COMMAND]
An Argument may be one of the following:

NEXP" An OCTAL Expression consisting of OCTAL Numbers

separated by Plus (+) or Minus (=) signs. Leading

Zeros need not be typed.

"ADR" An Address is the same as an Expression except

that Bit 0 is neglected,

A Command Is a single teletype character

The Locations that can be EXAMINED and MODIFIED by the user

are called CELLS. These CELLS are of two Types: Internal CPU

Cells and Memory Locations. The Command to OPEN one of the

Internal Registers is of the'form "nA" where n is any OCTAL

Expression between 0 and 7. :

Q=3 For ACCUMULATORS 03

4 For PC of the next Instruction to be Executed In the

event of a "P" Command,

5 CPU and TTO Status

BIT INTERPRETATION

15- Status of TTO DONE FLAG

14 Status of INTERRUPTS (TION FLAG)

13 Status of CARRY BIT

6 Address of the Location having the BREAK POINT (lf any)

7 Instruction at the BREAK POINT Location

Other Commands to OPEN Cells are:

"ADR"/ Open the Cell and Print its contents

of Open the Cell currently pointed to by the Pointer and

Print its contents.

ot"ADR"/ Add "ADR" to the Pointer, Open the Cell and Print Its

contents.

eo MADRN/ Subtract "ADR" from the Pointer, Open the Cell and

Print Its contents.

"CR" The Return Key [Is used to Close the Open Cell with or

without Modification,

"LRN Line Feed Is used to Close the Open Cel! with or without
: Modification and to Open the succeeding Cell.

CTRL Close the Open Cell with or without Modification and

Open the preceeding Cell.

/ Close the Open Cell without Modification, and Open the

Cell pointed to by Its contents.

+"ADR"/ Close the Open Cell without Modification, and Open the

Cell pointed to by Its contents + "ADDR",
“"ADR"/ Close the Open Cell without Modification, and Open the

Cell pointed to by its contents = "ADR",
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Once a Cell has been opened its contents can de Modified by

typing the New Value the Cell iS to Contain In the form of
an OCTAL Expression followed Dy "CR" or "LE", |f a+ or = jis

typed as the first character of The Expression then the Value

of the Expression js Added to or Subtractea from the Old

contents of the Cel]. The Address itself or an Expression

relative to the Address can be Deposited by typing a "." or

:,t/-OCTAL Expression", A Rubout Command given right after

opening a Cell allows the Modification of its contents as If

they were Typed In just before the Command was issued.

Other ODT Commands:

RUBOUT This Key Is used to Delete ERRONEOUSLY typed digits.

' Each time the Key [fs pressed the right most digit Is

Deleted and Echoed on the Terminal. If the Rubout

Key Is pressed right after:‘opening a Cell then It

Deletes the right most digit of the Cells contents,

This allows the Modification of the Cell as If its
contents were typed In just before the Key was pressed,

"AOR"B Insert a BREAK POINT at Location "ADR",

Only one Break Point can be inserted anu any entry to

OOT after Executing a Break Point will cause It to be

Deleted.

D Delete the Break Point If any.

Po Restart the Execution of the program at CURRENT Location

"ADR"R Start Executing the program at "ADR" after an IORST.

K Kill the String typed so far. The ODT responds with a

: "?" and the Open Cell is closed without Modification.

= Print the OCTAL Value of the INPUT only.

This will Close any Open Cells without Modification and

will not Open a Cel |

NOTE: In Programs which RELOCATE THEMSELVES the

user should place Break Points ONLY in the

ORIGINAL PROGRAM AREA. If. a Break Point Is

placed outside this area the results will

be unpredictable.
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In addition to the previously J|isted ODT Commands, there

is available @ Command Set that allow Map Translations for

Debugging purposes,

Map Command Format

The Letter "M" js used to specify a Map Command and Is

used [n conjuction with the Set of Characters that form

the Map Command Group, A Map Command Is thus formed Dy

using the Letter "M" and following It with the desired

Command Letter (Such as "MT", "MA", ETC.)

Map Command Errors

lf a Map Command Is entered and the Error Message "No Map"

appears, then either:

A) A Map was not found

B) The Program does not support Mapped ODT.

Map Commands

Note: All Map Commands must be preceeded by an "M" to

indicate that they are Map Commands.

aN Enable User "A" Map Translations

mB Enable User "B" Map Translations

myn Enable Map Transiations with the last "User"

myn Disable Mapping

men Map Supervisor Last Block

"en Print Single Map Entry

ny" Print Map Entry Table
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1. A CR only response to Unit Numbers, ETC will leave

information In Previous State.

Z2. The Program wlli Account for up to a MAX. of 2**31 Sectors

Written or Read, Special Test runs exceeding this’ facility

will require an OPERATOR'S TEST LOG to augment software

accounting. 2**3] Sectors = Approx. 2* 10**9 Words.

4. SWPAK/=1, Program halts after write with Read Verification

allowing operator to change packs. SWPAK8=1, Puts Program into

Read only mode ## SA'S 501,502 Only. If SA 501-Data must INOT!

be Variable. Start at the above selected Address. :

5. All Numbers entered in 7.0 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 Rellability

Test with Options. .

6. At times the ECC may attempt to Correct a Non-Correctable

Data Error and the Simulated ECC and Actual ECC will Match

even though an ECC Fallure will have been Printed. This Is

Due to a Fallure of the ECC Polynomial itself to Distinguish

between two different Error Patterns. One Correctable and one

Uncorrectable. This Is INOT! 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 to 32K using 4 Buffers in the Random Reliability

Tests. |

Runtime is defined as Time from Start to a "PASS" Message.

Typical runtime for a Read only or Write only Pass of SA

502 (incremental Disk Address Test) is Approx. 3 and 1/2

Minutes with a Nova 800 (or Faster CPU) with at least 24K

Of Memory, and 96 Megabyte. |
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DESCRIPTION: ZETACO DISK CONTROLLER FORMATTER PROGRAM

Product of ZETACO, 1986
HARE RARER EET H RR EE EER ERXER EERE ERE REREREEEEERER EEE SREEE EE EE ESS

SG STATE CO DASKP Ot

» DUSR X=1

. NOMAC X
1.0 PROGRAM NAME: DISKF.SR

:2.0 REVISION HISTORY:
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REV. DATE
00 02/09/83 ;

01 08/23/83 ;ADUB FOR ALTI (STTD), AOS BSTRAP
(4001'S) a ;

02 03/28/84 ;01SK PULSE COUNTER, ERROR LOGS,
;200. ERRORS, MSB FOR BAD SECTOR

jLOG, DEVICE CODE CHANGE ROUTINE

03 05/30/84 ECC ON WRITE, ZDFt

04 08/21/85 ;DISABLE VIRTUAL, UP TO 2048. CYLS

05 11/20/86 3297, 40 HDS, DMA PTR, WELLEX,

s1ORST

35.0 MACHINE REQUIREMENTS:
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NOVA/ECLIPSE/MV FAMILY CENTRAL PROCESSOR

16K READ/WRITE MEMORY :

ZETACO DISK CONTROLLER (ZEBRA TYPE)

O-3 DISK DRIVES :

TELETYPE or CRT and CONTROL

4.0 TEST REQUIREMENTS: N/A

5.0 SUMMARY :

The ZETACO DISK CONTROLLER FORMATTER PROGRAM

ls designed to FORMAT and CHECK DISK PACKS and

MEDIA to be used In DISK SYSTEMS. The PROGRAM is

INOT! A MAINTENANCE PROGRAM and ASSUMES the HARDWARE

To be In WORKING ORDER. The PROGRAM wilil HALT on

any NON-DATA retated ERRORS. It Is also recommended

that ON-BOARD ECC be SOFTWARE or CONFIGURED DISABLED

when FORMATTING. The Device Code may be 20-76 OCTAL

with the Default being 27.

Or @ © RESTRICTIONS:

This Program has no Restrictions as to Single or

Oual Processor Hardware Configuration, However, the

Formatter may be run on ONLY ONE CPU at a time and

must be the only Program being run within the Disk

system.
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PROGRAM DESCRIPTION/TREORY CF OPERATION:

A. FORMATTER PROGRAM (STARTING ADDRESS <SA> 500)

The disk is first formatted after which a "FORMAT DONE"

message Is printed, Then a 055555 pattern js 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 |] pit and the WRITE/READ/READ/SEEK process

is repeated. At the completion of the number of passes

entered Dy the operator, A log IS avallable to be printed

and the drives are released.
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it- is’ Recommended that at’ LEAST 3° PASSES°(wWw/R/R/S),with
On-Board ECC DISABLED, be allowed to Insure Pack Quality.

lf time permits, longer runs will further insure

Reliability.
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Any -HARD-DATA-or- ABDDRESS- ERRORS witt-resutt- in’ the-BAD

SECTOR FLAG being set In that sector, Any "SOFT DATA" or

"ADDRESS ERROR" ADDRESS encountered TWICE cause the BAD

SECTOR FLAG to be set. Any other error will cause the

program to print the failure and halt.

A HARD ADDRESS ERROR is defined as such after 2 ATTEMPTS

have been made BOTH resulting In an ADDRESS ERROR. A HARD

DATA ERROR Is defined as such after 2 or MORE of 10 |

WRITE/READ RETRY'S have been unsuccessful.

B. CHECK PROGRAM ONLY (SA 501)

same as SA 500 except that Initial pack format operation Is

bypassed,

C. STATISTICS

Type'L' for 1ST 200. disk addresses of BAD SECTORS, DATA and

ADDRESS ERRORS, plus a statistic table of overall errors:

**¥NOTE** Any character typed while executing this log wtll

end It°at the next change of data type.

D. LOG RECOVERY (SA 502)

Use to recover log of program after it has stopped to get a

LOG PRINTOUT.

E. COMMAND STRING INTERPRETER (SA 503)

As a trouble shooting aid the service engineer may type in

their own TEST LOOP. After starting at 503, three ARGUMENTS

must be entered in response to three program questions;

"UNIT", "DATA", and "COMMAND STRING". AILl numbers must be

entered In OCTAL. oo

l. UNIT: Type unit # or carriage return

: to use the previous entry

rl. DATA: RAN=RANDOM

oO ALO=ALL ONES

ALZ=ALL ZEROS

PAT=110110 PATTERN

FLO=FLOATING ONE PATTERN

FLZ=FLOATING ZERO PATTERN

ADR=ALTERNATING CYLINDER and

HEAD, SECTOR WORDS

VAR=Existing words entered previously as

described below

Alternatively enter a string of up to 7
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TO make up a sector block, Type carriage

return to use The previous entry.

bil. COMMAND STRING:

OPTIONS 1. READ HEAD, SECTOR, FSECTORS
. Z. WRITE SAME. |

3. SEEK CYLINDER

4, RECAL IBRATE

2. LOOP (go to beginning or LR)

6. DELAY N (N=DELAY in MS)

7. TRESPASS
8. RELEASE

9. OFF (OFFSET FORWARD)

1 OFR (OFFSET REVERSE)

1 LR (begin’ LOOP here)

1 VERIFY (WRITE)

1 FORMAT CYL,HD, SECTOR

1 BAD (BAD SECTOR) CYL,HD, SECTOR

1 MEMORY ADDR,DATA( WRITE) (CONTROLLER MEMORY COMMAND)
16. Type Carriage Return:'to use the

Previous COMMAND STRING.

AUP Un=Oo-
Note that either SPACES or a COMMA

may be used as an argument delimiter.

Each response Is terminated by

typing carriage return, lf more

room is needed on a |ine, type l|ine

feed to space to the next Iine. The

word "SAME" used with READ, or WRITE,

will cause the previous disk address

parameters to be used,

An R typed while a string Is being executed wil]

cause the program to return to command string start.

The ESCAPE KEY will bypass UNIT and DATA prompts to

the command string prompt.

The following example would cause UNIT

1 to SEEK CYLINDER 50, then repeatedly

WRITE SECTORS 2 and 3 of HEAD 5, then

READ it back and CHECK. Data is specified

as ALTERNATE WORDS of ZEROS then ONES.

UNIT: 1

DATA: 0,177777

COMMAND STRING: SEEK 50 LR WRITE 5,2,2 READ SAME LOOP

The following example would WRITE 0 to

CONTROLLER MEMORY location 1500 (OCTAL)

UNIT: 1

DATA: N/A

COMMAND STRING: MEMORY 101500,0

NOTE: Upper memory bit = 1 defines a WRITE
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OPERATING MOCES/ SWITCH SETTINGS:

SWITCH SETTINGS

Location "SWREG" [s used to select the program options.

This Location will be set according to the answers

supplied Dy The Operator. The Options can be changed

or verified by using one of the commands given In Sec.

8.35

SWITCH OPTIONS |

Different DITS and their Interpretation at |ocation

"SWREG" is as follows:

BIT OCTAL BINARY INTERPRETATION

: VALUE VALUE : os

! 40000 0 LOOP on ERROR

000000 1 SKIP LOOPING on ERROR

2 20000 0 PRINT to CONSOLE

000000 1 ABORT PRINT OUT to CONSOLE

5 02000 0 DO NOT PRINT on the LINE PRINTER

oo0000)— 1 PRINT>on the BYTE I/O LINE PRINTER(0C17)

11(B) 00020 0 N/A
000000 1 ENABLE BAD SECTOR PRINTOUT

16(G) 00000. =o DO NOT PRINT on DMA LINE PRINTER
100000. 1 PRINT° on OMA LINE PRINTER(0C17)

SWITCH COMMANDS

Once the Program starts executing the state of any of

the Bits can be changed by Hitting KEYS 1-9, A-Z. The

Program willl Continue Running after Updating the Options.

Each Key will Complement the state of the Bit affllliat-

ed with it, thus Bit 4 can be Altered by Hitting Key 4.

setting of any Bit of Location "SWREG" will Set Bit 0.

(Default Mode Is defined as all Bits of SWREG Set to 0)

OTHER COMMANDS (° = CONTROL KEY)

"CR" A "RETURN" can be typed to Continue the Program

after its locked in a Switch Modification Mode

°D This Command given at any time will reset "SWREG"

: 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 go to ODT.

M This Command given at any time wlll print the

Current Operating Modes.

0 This Command glven at any time will lock the

Program into Switch Modification Mode where

more than 1 Bit can be changed.
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OPERAI ING FPRULELCUURC/UFERAIUN INFUTL.

A.

B.

C.

Verify drive (s) are ready on-line

Load Program

To RUN Otner than TEST 500,

at 9.2,

Enter CONTROL "0"

Enter STARTING ADDRESS followed by an "R"

START ING ADDRESS (SA)

200

500

50 1

502

503

Operator

Read Unit Characteristics and then Run FORMATTER (500)

FORMATTER/ CHECK PROGRAM

CHECK PROGRAM ONLY

ERROR LOG RECOVERY

COMMAND STRING INTERPRETER

Is requested to enter DEV ICE CODE of CONTROLLER

(DEFAULT 27)

Operator is requested to SET SW PAK followed by a Carriage

Return (SEE 8.3)

MONTH, DAY, YEAR (1.&. 77...), HOUR, & MIN (If LCR] Is

given this routine Is bypassed)

Enter # of Passes for Test Completion (If LCR] Is given

this routine Is bypassed)

Operator

| f

Is requested to enter YES/NO to CONTROLLER CORRECTION,

is enabled

Unit Numbers, Types, and thelr Characteristics are then

Displayed, (The Operator should Verify these values) Operator

ls then requested to enter UNIT NUMBERS to be tested(0=3)

Operator

User Defined enter 10)

A,

B.

C.

D,

E.

OPERATOR

L

is then requested to enter TYPE of disk ( to create a

lf TYPE entered [Is 10,

RE=-DEFINE a disk TYPE

#F of HEADS for NEW TYPE (in DECIMAL)

# of CYLINDERS for NEW TYPE (tn DECIMAL) |

# of SECTORS for NEW TYPE (In DECIMAL, CANNOT be

DOWNS IZED) : oe

Return to 9.7

enter 0, 1, 2, or 3 to

INPUT CONTROLLED PRINTOUTS ARE AS FOLLOWS:

= First 200. BAD SECTORS, DATA, or ADDRESSES
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PROGRAM OUTPUT/ERROR DESCRIFTION:

1. ERRORS=- Error status is printed whenever encountered,

When Data Errors are found ONLY THREE are printed per
encounter. (see paragraph 10.3)

2. If Errors are encountered more than once, a count

will be recorded and a BAD SECTOR FLAG SET. All address

information will be printed in OCTAL.

3. ERROR REPORTING AND RECOVERY

All Errors are identified, and the program Is routed

via base to a cail to CKSW. with the exception of

ADDRESS and DATA ERRORS. The program wiil then Ioop

for operator Intervention; on the basis of SWPAK (see 8.)

RECALIBRATE = Any unusual Status Is reported immediately

and an Error return executed.

SEEK = Positioner Fault Status results In Status Printout

and Error return, :

WRITE - Following "DONE" on a WRITE, Errors are checked

In the sequence shown below. Error recovery procedure

[Is outlined for each case. If the Error Its not present

the next check is made,

DRIVE STATUS (DIB) is checked Ist for both Read and Write

before any DIA checks are made.

4. READ/WRITE TIMEOUTS, DATA LATE, ILLEGAL SECTOR,
ECC(DATA OK), or any- DRIVE: FAUL T= Print the Tiltegal Status
and do an Error return,

2. ADDRESS ERROR= Repeat the Write, If Test passes the

second time, do a Normal return; Otherwise fiag as Hard, Set

the BAD SECTOR FLAG for that Sector and do an Error return,

lf a HARD Cylinder Address Error occurs, a Read on an

adjacent Head wlll be attempted to determine whether the

Fault should be classed as a Seek Error or an Address

Error. The First 30. Hard Address Errors will have their

Addresses Logged,

6. ENDING MEMORY ADORESS -Print the Error Message,
Check for a DISK ADDRESS and do an Error return,

7. ENDING DISK ADDRESS -Print the Error Message and
do an Error return,

READ = All Read Errors with the exception of Data related

Errors are handled the same as described for the write
operations,

DATA ERRORS = Data Is reread 9 times. If Data ts BAD on

2 or more of 10 tries, a «ARD Error Count Is Incremented,

the BAD SECTOR FLAG is set In that Sector, and an Error

return is taken. If Data is good on all retries, the

Error Its considered SOFT and a normal return Is taken.

The ist 200. Data Errors (HARD or SOFT) are Logged,
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11.0 DEBUG HELP:

JCTAL DEBUGGER (ODT)

This Formatter Is equipped with a buIIlt in ODT which can be

accessed by hitting CONTROL O at any time during the execution
of the Program (after Setting the Parameters), On entering OOT

the Address of the Location having the next instruction to be

executed will b@ tTyped-=out,

The following Conventions are used by the ODT:
? Pressing any Illegal key causes the ODT to respond

with a "7", :

@ ODT ls ready and at your service.

An ODT Command has the followtsng Format:

LARGUMENT JL COMMAND J
An Argument may be one of the following:

"EXP" An OCTAL Expression consisting of OCTAL Numbers

separated by Plus (+) or Minus (=) signs. Leading

Zeros need not be typed.

"ADR" An Address is the same as an Expression except

that Bit 0 Is neglected,

A Command is a single teletype character

The Locations that can be EXAMINED and MODIFIED by the user

are called CELLS. These CELLS are of two Types: Internal CPU

Cells and Memory Locations. The Command to OPEN one of the

Internal Registers Is of the’'form "nA" where nis any OCTAL

Expression between 0 and 7.

0-3 For ACCUMULATORS 03

4 For PC of the next Instruction to be Executed In the

event of a "P" Command.

5 CPU and TTO Status

Bit INTERPRETATION

15° Status of TTO DONE FLAG

14 Status of INTERRUPTS ({tON FLAG)

13 Status of CARRY BIT

6 Address of the Location having the BREAK POINT (lf any)

7 Instruction at the BREAK POINT Location

Other Commands to OPEN Cells are:

"ADR"/ OQpen the Cell and Print Its contents

of Open the Cell currently pointed to by the Poltnter and

Print Its contents.

et+"ADR"/ Add "ADR" to the Pointer, Open the Celi and Print Its

: contents.

-"ADR"/ Subtract "ADR" from the Pointer, Open the Cell and

Print Its contents.

"CR" The Return Key Is used to Close the Open Cell with or

without Modification.

"LRM Line Feed Is used to Close the Open Cell with or without

: Modification and to Open the succeeding Cell.
CTRL Close the Open Cell with or without Modification and

: Open the preceeding Cell. |

/ Close the Open Cell without Modification, and Open the

Cell pointed to by Its contents.

t"NADR"/ Close the Open Cell without Modification, and Open the
Cell pointed to by its contents + "ADDR",

~“"AOR"/ Close the Open Cell without Modification, and Open the

: Cell pointed to by Its contents = "ADR",
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Modification of a Cell:

Once a Cell has been opened Its contents can pe Modified by

typing the New Value the Cell Is TO Contain [In the form of

an OCTAL Expression followed Dy "CR" or "LFY, [ft at or = fs

typed as the first character of the Expression then the Value

of the Expression Is Added to or Subtracted from the Ola

contents of the Celi. Tne Address itself or an Expression

rejative to the Address can be Deposited by typing a "." or
:,¢/-OCTAL Expression", A Rubout Command given right after

opening’ a Cell allows the Modification of its contents as if

they were Typed In just before the Command was Issued,

Other ODOT Commands:

RUBOUT This Key Is used to Delete ERRONEOUSLY typed digits.

' Each time the Key Is pressed the right most digit is

Deleted and Echoed on the Terminal. If the Rubout

Key Is pressed right after'opening a Cell then it

Deletes the right most digit of the CellS Contents.

This allows the Modification of the Cell as if its
contents were typed In just before the Key was pressed.

"AOR"B Insert a BREAK POINT at Location "ADR",

| Only one Break Polnt can be Inserted and any entry to

ODT after Executing a Break Point will cause it to be

Deleted,

D Delete the Break Point If any.

P | Restart the Execution of the program at CURRENT Location

"ADR"R Start Executing the program at "ADR" after an IORST.

K Kill the String typed so far. The ODT responds with a

: "7" and the Open Cell Is closed without Modification.

= Print the OCTAL Value of the INPUT only.

This will Close any Open Cells without Modification and

will not Open a Cell

NOTE: [In Programs which RELOCATE THEMSELVES the

user should place Break Points ONLY In the

ORIGINAL PROGRAM AREA. If a Break Point is

placed outside this area the results will

be unpredictable. |

SPECIAL NOTES/ SPECIAL FEATURES:

1. The Program Is INOT! a Maintenance Program and assumes
The HARDWARE to be In'working order. The Program wlll

HALT on any NON=DATA related Errors, -

2. It Is recommended that at Least 3 Passes (W/R/R/S) be

allowed (see below) to insure pack quality. If time

permits, longer runs will further Insure quality.

PROGRAM RUNTIME:

Program runtimes are substantially reduced with memories
Of 24K or larger. Runtimes are also dependant on CPU

Type, Orive Size and Drive Type.

» EOT
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DESCRIPTION: FORMATTED MAG TAPE COUPLER DIAGNOSTIC
FOR MTA/MTC UNITS. EMULATION 6821 OR 6125.

"~

PRODUCT OF CETACO 1964
bp cheraieattaate od, kehke ook

SC ww

Tm MTAFD
.DUSR K=1

.NOMRC Xx

.TXTMm @

PROGRAM NAME: ATAFD. SR

REVISION HISTORY:

REY. DATE

a 63/24/81

61 6/27/81

G2 12/18/81

83 83/25/82

04 06/28/83

(PREL > 6. 68 88/83

86 9/83

DISK BOOTABLE

ALLOW FOR STATUS OF OTHER

DRIVES

KSS

GET RID OF AUTO INC STUFF

“UPGRADE TO USE DTOS REV 6.

SOME TESTS RUN DIFFERENTLY.

(BUILT FROM MT11@D PROGRAM)

-ID BURST NO LONGER REQUIRED

ON PE NOR EXCLUDED ON NON-PE.

“MODS FOR 6125 EMULATION(430A) :

BIT 14 (ID BURST) MUST = @

DOB/DIB «TEST A4) USES ALL 16

BITS.

INCLUDE TEST NUMBER AND SUBTEST

CHARACTER FOR ALL TESTS. USED

TO DISPLAY CURRENT TEST NUMBER

AND TO SUGGEST INSTALLATIONAL

OR OPERATIONAL CAUSES FOR SOME

ERRORS. (SEE RIN SUGJEST. >

FIXED BUGS:

- WAIT EXPECTS THE IN-LINE PARM

TO BE DIRECT NOT INDIRECT.

- MODIFY ALL . MTA INSTRUCTIONS

WAS NOT DOING SO TO THE LAST

FEW INSTRUCTIONS.

- SOFT SW 1 ON SHOULD NOT FORCE

ERROR DISPLAY ON EACH ROUND.

- REVISED CAL?B CIN DLIB) TO

ALLOW FOR ANY OF 3 CLOCKS:

CLOCK L20R 3. THIS PROGRAM

USING CLOCK 1 (18 HERTZ).

- MOVED MOST DATA TO END OF

LISTING SO THAT THE MODIFY

DEVICE CODE ROUTINE NOT DOING

STUFF TO DATA FIELDS.
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7 03/22/84

138 TO 133 AND PROPER DEVICE

CODE CHANGE ROUTINE

88 6/4/84 BY PAN - COSMETICS:

CHANGE 133 TO FORMATTED TAPE

COUPLER (ALSO RUNS ON ZDF1

BOARD. )

PROGRAM NAME FROM MT133D TO

MT APD.

MACHINE REQUIREMENTS

3.4 NOVA OR ECLIPSE FAMILY CPU‘S.

3.2 MINIMUM OF 16K MEMORY.

3.3 ZETACO FORMATTED (6@241 OR 6425) MAG TAPE COUPLER BOARD,

WITH A FORMATTED TAPE DRIVE.

3. 4 TELETYPE OR CRT AND CONTROLLER

TEST REQUIREMENTS

WA

SUMMPR'Y

THIS PROGRAM IS A HARDWARE DIAGNOSTIC FOR THE ZETACO FORMATTED

(6821 OR 6125) TAPE CONTROLLER THE DEVICE CODE CAN BE 28 THRU

76. ONLY ONE READY, WRITE ENABLED DRIVE CAN BE ON LINE AT A TIME.

RESTRICTIONS

ONLY ONEC1) DRIVE CAN BE ONLINE AT ANY TIME. THE DEVICE

CODE MUST BE 28 THRU 76. ALL RESPONSES TO PROGRAM REQUESTS

MUST BE ANSWERED PROPERLY TO CONTINUE THE SEQUENTIAL

TESTING GF THE TAPE DRIVE

PROGRAM DESCRIPTION/THEORY OF OPERATION

7.4 INITIALIZATION

7.41 1/0 MODULE INITIALIZED

7.42 TEST SELB LINE SET, IF LINE SET IR-

RECOVERABLE ERROR. PROGRAM HALTS AT

BHALT.

1 SELECT UNIT NUMBER

2 DEVICE CODE CHANGE

5. SET SOFT SWITCH REGISTER

f.2 PRELIMINARY TESTS

7.24 TEST AL - TEST SYSTEM SELD LINE

(.22 TESTS R2 AND AS - TEST CONTROLLER BUSY

AND DONE STATUS.

7.23 TESTS A4 THRU AB - TEST FOR UNIT SELECT

BY LOADING RAND TESTING THE MEMORY

ADDRESS REGISTER

24 TESTS AS THRU AL4 - TEST FOR SETTING AND

RESETTING OF BUSY AND DONE BY START

COMMAND.

“3 FIRST TAPE MOTION

7.3.1 TESTS ALS AND R16 - TEST REWIND AND

ERASE OPERATION AND STATUS.

¢.4 FIRST DATA TRANSFER

7.4.4 TESTS A2@ AND R24 - TEST FOR TOTAL DATA

DATA WRITE WITH INTERRUPT.

7.4.3 TEST A22 - TEST WRITE OOD PARITY.

(9 STATUS BIT TESTS

7.9.41 TEST A24 AND A2S - TEST FOR ILLEGAL

COMMAND STATUS BIT SETTING
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7.6

7.8

7.9.2 TEST R26 - TEST FOR EOF STATUS BIT

SETTING

7.9.4 TESTS A28, AGB, ABL AS2- TEST STATUS BITS

RAND MEMORY ADDRESS REGISTER DURING BACK

AND FORWARD SPACING

DATA TRANSFER TESTS

7.61 TEST A33 - TEST WRITE AND READ ODD PARITY.

7.6.2 TESTS ASS AND AS6 - TEST WRITE AND READ

WITH DIFFERENT WORD COUNTS.

7.6.4 TESTS ASS THRU Add - TEST EOF WRITE AND

READ.

?.6.6 TESTS AS@ THRU AS3 - TEST FOR SPACING

ERRORS BY GENERATING NOISE WITH 1/0

COMMANDS.

WRITE LOCK TEST

THIS TEST DETERMINES IF WRITE RING OUT

WILL DISABLE THE WRITE. THIS TEST IS ONLY

PERFORMED DURING THE FIRST PASS AND CAN BE DE-

LETED BY SETTING SOFT SWITCH REGISTER BIT 15.

END OF TAPE TEST

THIS TEST WRITES 4K BLOCKS FROM BOT TO EOT. DUR-

ING THE TAPE WRITE ALL ERROR STATUS CONDITIONS

ARE MONITORED. WHEN THE EOT SENSOR IS DETECTED

THE WRITE OPERATION IS TERMINATED AND THE TAPE IS

COMMANDED TO REWIND. IF THE EOT SENSOR IS NOT DE-

TECTED THE WRITE WILL CONTINUE UNTIL THE TAPE

COMES OFF THE SUPPLY REEL THIS TEST CAN BE DE-

LETED BY SETTING SOFT SWITCH REGISTER BIT 14.

SOFT SWITCH REGISTER SETTINGS

S7WPD 8

8. 3 SWITCH OPTIONS

DIFFERENT SWITCH BITS AND THEIR INTERPRETATION

RT LOCATION “SWREG® ARE AS FOLLOWS:

BIT OCTAL BINARY INTERPRETATION

VALUE VALUE

14(E) (6882 6 ENABLE WRITE TO EOT TEST

1 INHIBIT WRITE TO EOT TEST

15(F) @@@eL 6 ENABLE WRITE LOCK TEST

1 INHIBIT WRITE LOCK TEST

NOTE: SWITCH BITS 14 AND 15 CAN ONLY BE

ENABLED DURING THE FIRST PRSS UF THE

DIAGNOSTIC. IF THE TESTS ARE TO BE PER-

FORMED AFTER THE FIRST PASS, THEY CAN BE

DIRECTLY ENTERED.

OPERATING PROCEDURES

3.1

9.2

9.3

PROGRAM LOAD

LOAD THE PROGRAM bY USING THE BINARY LOADER.

STARTING ADDRESSES

261 DIRECT ENTRY TO OCTAL DEBUGGER(ODT)

300 START DIAGNOSTIC

361 DIRECT ENTRY TO WRITE LOCK TEST

2 DIRECT ENTRY TO WRITE TO EOT TEST

PROGRAM OPERATION

THE DIAGNOSTIC PROGRAM IS PROVIDED TO FIND FAILURES THAT
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ARE RELATED TO THE BASIC OPERATIONS OF TAPE CONTROL THE

DIAGNOSTIC ASSUMES THAT THE TAPE MEDIA IS PERFECT AND NOT

THE CAUSE OF ANY ERROR.

YOU SHOULD LOAD THE PROGRAM FROM THE RELEASE TAPE REFER

TO THE MANUAL FOR INFORMATION ON PROGRAM LOADING ONCE THE

PROGRAM HAS LOADED THE FOLLOWING MESSAGE WILL DISPLAY:

- MTAFD RELEASE 8. @

- FORMATTED TAPE COUPLER DIAGNOSTIC

- PRODUCT OF ZETACO

- PLERSE MOUNT A WRITE-ENABLED ERROR FREE SCRATCH TAPE.

- ONLY THE DRIVE YOU ARE TESTING CAN BE ON-LINE

PRESS ANY KEY TO CONTINUE.

THE TAPE UNIT NUMBER IS REQUESTED AS FOLLONS:

- DRIVE UNIT 8:

YOU SHOULD ENTER THE NUMBER OF THE UNIT YOU WANT TO TEST.

(8 L2 OR 3)

THE NEXT REQUEST IS:

~ IF DRIVE SET FOR NRZ (888 BPI), ENTER @; OTHERWISE, ENTER 1

YOU SHOULD ENTER @ OR 1 IN ACCORDANCE WITH THE RECORDING MODE

SET FOR THE TAPE DRIVE.

YOU MUST NEXT RESPOND T0:

~ SPECIFY THE ZETACO EMULATION TYPE OF THE UNIT BEING TESTED.

(6824 EMULATION = @, 6125 EMULATION = 1)

WHEN THE ZETACO FORMATTED COUPLER EMULATES DATA GENERAL’S 6425

TAPE UNIT, IT WILL WRITE RECORD LENGTHS UP TO 77777(OCTAL) AND

ALWAYS RETURNS BITS 14 AND 12 = 6 ON DIA DEPENDING ON WHICH

EMULATION YOU ARE TESTING ENTER @ OR 1

NEXT YOU WILL NEED TO ENTER THE DEVICE CODE OF THE TAPE DRIVE.

- ENTER DEVICE CODE [22 ]

~ SET SWITCH REGISTER TO DESIRED YALUE, THEN PRESS RETURN TO

CONTINUE.

REFER TO THE SWITCH OPTIONS IN THE MTAFD PROGRAM LISTING IF
YOU WISH TO SET THEM

IF YOU ARE RUNNING THE WRITE LOCK TEST, THE FOLLOWING MESSAGE

WILL BE DISPLAYED:

~- REMOVE WRITE ENABLE RING DON’T STOP THE PROGRAM.

RESPOND BY DISMOUNTING THE TAPE, REMOVING THE WRITE RING, AND

REMOUNTING THE TAPE THE PROGRAM WILL AUTOMATICALLY CONTINUE
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VERY SHORTLY, THE PROGRAM WILL DISPLAY:

- PUT WRITE RING BACK ON TAPE.

WHEN THE LAST TEST HAS BEEN COMPLETED THE PROGRAM DISPLAYS:

- CYCLE

- PRES 1

THE PROGRAM WILL CONTINUE INDEFINITELY, ALTHOUGH THE WRITE LOCK

RAND THE EOT TEST WILL ONLY BE PERFORMED ON THE FIRST PASS.

PROGRAM ERROR DESCRIPTION

18.1 PRELIMINARY TEST ERROF:

THE FOLLOWING IS A LIST OF PRELIMINARY COH-

TROLLER AND ORIVE ERROR MESSAGES.

18.1.1 BUSY AND DONE ERRORS

“SELD LINE NOT RESET BY IORST, PC = X00"

"BUSY FLIP-FLOP NOT RESET ERROR, PC = XXKKK"

"BUSY FLIP-FLOP NOT RESET BY IORST, PC = XXXKx"

"BUSY FLIP-FLOP NOT SET ERROR, PC = XXKKK"

“DONE FLIP-FLOP NOT RESET ERROR, PC = XOOK"

“DONE FLIP-FLOP NOT SET ERROR, PC = XXXxX"

18.1.2 CONTROLLER DATA TRANSFER ERRORS

“SEND CLOCK BIT OW TOO LONG ERROR, PC = XXXxx"

"FIRST CHARACTER TIME QUT ERROR, PC = XOX"

“DATA TRANSFER TIME OUT ERROR, PC = XOX"

"NO INTERRUPT ERROR, PC = XXX"

"ILLEGAL INTERRUPT WITH MASK BIT SET, MASK = XX /

PC = XXX"

"MTU SELECT ERROR, DIB COMMAND = XXOKX, PC = XXX
"MA REGISTER NOT RESET BY IORST*

"GOOD WORD = KKK, BAD WORD = XXOOK PC = XXX"

"MA REGISTER SETTING ERROR"

"GOOD WORD = KOCK, BAD WORD = XXX, PC = XOX"
“INTA DEVICE CODE ERROR"

"DEVICE CODE = XX UNIT DEVICE CODE = XX PC = XXXXx"

18.2 SYSTEM ERRORS

THE FOLLOWING ERRORS OCCURE DURING COMBINED CON-
TROLLER AND DRIVE OPERATIONS.

18.241 DATA TRANSFER AND MA REGISTER ERRORS
“MA REGISTER COUNTING ERROR®

"GOOD VALUE = XOXXX, BAD VALUE = XXKKKK, PC = XXX"

"DATA COMPARE ERROR®

“GOOD WORD = KXKKXK, BAD WORD = XOOOK, /

MEMORY ADDRESS = KOOKX, PC = XXOX"

18.2.2 STATUS ERRORS

"EXPECTED STATUS = XXXKXK, ACTUAL STATUS = KOK, /

PC = XXX"

18.3 STATUS WORD

BIT DESCRIPTION

ANY ERROR, SET BY BITS 1, 3,5, 67,810 14

DATA LATE

REWIND ING

ILLEGAL COMMAND

HIGH DENSITY

PARITY ERROR

EOT MARK SENSED

EOF MARK SENSED

BOT HARK SENSED

>

On AON & WR
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9 9 TRACK TAPE

10 BAD TAPE

11 ID BURST (PE OMLY)

ALWAYS @ FOR 6125 EMUALTION

12 CORRECTED PARITY ERROR (PE ONLY)

ALWAYS @ FOR 6425 EMULATION

; 13 WRITE LOCKOUT

14 CRC. ERROR

15 UNIT READY

OTD tt

342 SPECIAL NOTES

i 424 MEDIA SELECTION

i IT IS IMPORTANT TO SELECT A KNOWN GOOD TAPE WHEN

i PERFORMING THE DIAGNOSTIC. ANY ERRORS CAUSED BY

; THE MEDIA WILL BE CONSIDERED A CONTROLLER AND/OR

; DRIVE FAULT.

; 12.2 SCOPE LOOPS

i WHEN A SCOPE LOOP IS BEING IMPLEMENTED 70 LOCATE

i A FAILING MODULE AND FORWARD TAPE MOTION IS

j USED, THE TAPE WILL COME OFF THE SUPPLY REEL IF

i THE LOOP IS ALLOWED TO CONTINUE WHEN THE TAPE

j APPROACHES THE EOT SENSOR, ENTER THE ODT PROGRAM

i BY TYPING A CONTROL "O" CHARACTER, MANUALLY RE-

i WIND THE DRIVE AND TYPE A “P* CHARACTER TO CON-

i TINUE.

i413. RUN TIME

i THE PROGRAM RUN TIME DEPENDS ON THE LENGTH OF THE TAPE.

j IT IS RECOMMENDED THAT A 688 FOOT REEL BE USED TO SPEED

i UP THE WRITE TO EOT SENSOR TEST.
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i i all Dire ela ee ahi aie Bien Bie ee calienca hearer tear iraliencatini caterer tite Dae a Bh Bi Bh a Be cx ore

> vTTereeaeFreOeeeee eee LT TTT rr Tree TOTO Tl ell eer

X=4

_ NOMAT x

) PROGRAM NAME : UMTR. SR4 .

.

~

i2 REVISION HISTORY:

REV. DATE

i . REV 08,8 06/87/82

i . REY OL8 ;@8/83 BYPAN FOR CSI

; TO HANDLE CSI MODEL 130A (6125 EMULATION)

; RSK FOR MODEL NUMBER.

IF 138A BIT 6 OF DOB/DIB WONT’T BE MASKED.

9/83 - FOR 130A ALLOW FOR BIGGER RECORD.

(8K WORDS)

; REY = 8285 03/22/84

138 TO 133 AND PROPER DEVICE CODE CHANGE

ROUT INE.

REY = 83,8 = 6/1/84 BY PAN

REFER TO 2DF1 BOARD, NOT JUST 133

FIX COUNT DOWN BUG IN DNWAIT

MACHINE REQUREMENTSVv

1 NOVA OR ECLIPSE FAMILY CPUS

2 MINIMUM OF 16K MEMORY

3 CETACO MAG TAPE COUPLER (CONTROLLER) BOARD

4 TELETYPE OR CRT AND CONTROLLER

2 TAPE DRIVE (5)

ST REQUIREMENTS

THE TAPE RELIABILITY PROGRAM IS A MAINTENANCE

PROGRAM INTENDED TO VERIFY THE MAGNETIC TAPE

SUB-SYTEM OPERATION.

RESTRICTIONS

we

ONLY THOSE TAPE DRIVES TO BE TESTED ARE TO

BE ONLINE ALL ONLINE DRIVES MUST BE WRITE ENABLED.

Me

we
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¢. PROGRAM DESCRIPTION/THEORY OF OPERATION

RANDOM RELIABILITY (SA 588)

THE RANDOM RELIABILITY TEST WRITES RANDOM

LENGTH FILES. EACH FILE CONSISTS UF FROM

1 TO 7 RANDOM LENGTH, RANDOM PATTERN REC-

ORDS. THE RANDOM FILES ARE WRITTEN AND

READ THE FULL LENGTH OF THE MEDIA IF

MORE THAN ONE(1) TAPE DRIVE IS AVAILABLE,

A UNIQUE RANDOM FILE WILL BE WRITTEN ON ERCH

UNIT SEQUENTIALILY. WHEN EACH UNIT’S EOT

SENSOR IS DETECTED, ITS ACCUMULATED

HISTORY IS PRINTED AND THE UNIT [5 COM-

MANDED TO REWIND. ALL WRITE ENABLED,

READY TAPE UNITS WILL BE TESTED. A UNIT

CAN BE MADE READY AND WILL BE TESTED AFTER

THE TEST HAS BEEN INITIATED. IF A UNIT

BECOMES NOT READY DURING THE TEST, ITS

HISTORY WILL BE PRINTED AND THE UNIT

WILL GE REMOVED FROM THE AVAILABLE UNITS

LIST. THE TEST WILL CONTINUE UNTIL STOPPED

BY THE OPERATOR

INTERCHANGE TEST, WRITE/READ (SA 51)

THE INTERCHANGE TEST IS USED TO VERIFY THE

INTERCHANGABLITY OF THE TAPE UNITS. THIS

TEST GENERATES 208, 2080 WORD RECORDS OF

SKEW PATTERNS FOLLOWED BY 208, 2088 WORD

RECORDS OF RANDOM DATA AFTER ALL THE

ONLINE, WRITE ENABLED UNITS HAVE BEEN

WRITTEN. THEY ARE ALL READ TO INSURE

PROPER WRITTING THE OPERATOR THEN INTER-

CHANGES THE TAPES AND PERFORMS ANOTHER

READ VERIFICATION THIS PROCEDURE IS CON-

TINUED UNTIL EACH TAPE HAS BEEN READ BY

ALL THE UNITS. APTER EACH READ, A SUMMARY

OF THE ACCUMULATED STATISTICS FOR EACH

UNIT [S PRINTED. AFTER ALL THE UNITS HAVE

BEEN READ, A TEST COMPLETE MESSAGE IS

PRINTED. IF THE OPERATOR WISHES TO CON~

TINUE THE TEST, TYPING A “P’ CHARACTER

WILL REPEAT THE ENTIRE TEST.

INTERCHANGE, READ ONLY (SA S@2)

THE READ ONLY INTERCHANGE TEST PROVIDES

A MEANS OF TESTING TAPE UNITS WITH PRE-

RECORDED TAPES. THE TAPES MUST BE RECORDED

IN THE FORMAT DESCRIBIED BY SECTION 7. 2.

THE READ OPERATION IS IDENTICAL TO

SECTION 7.2

COMMAND STRING INTERPRETER (5A 564)

THE COMMAND STRING INTERPRETER PROVIDES

A TROUBLE SHOOTING AID TO ISOLATE A

FAULT. THE OPERATOR CAN SELECT ALL P0S-

IBLE OPERATING MODES BY RESPONDING TO

CONSOLE REQUESTS. ALL NUMBERS MUST BE
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ENTERED IN OCTAL.

7.4.1 UNIT

?.4.2

7. 4.3

7.4.4

1.4.5

UNIT NUMBER AND/OR CARRIAGE

RETURN TO USE PREVIOUS COMMAND

STRING. IF ONLY A CARRIAGE

RETURN IS TYPED, NO OTHER RE-

QUESTS WILL BE MADE AND THE LAST

ENTERED COMMAND STRING WILL BE

RUN. THE ENTRY IS IN THE RANGE

OF @ 10 7. THE DEFAULT UNIT NUE

BER IS

WO (WORD COUNT)

TYPE AN OCTAL NUMBER TO SELECT

THE DATA BLOCK SIZE AND/OR A

CARRIAGE RETURN TO USE THE PRE-

YIOUS ENTRY. THE DEFAULT VALUE

IS THE MAXIMUM BLOCK SIZE THE

ENTRY IS IN THE RANGE OF 2 TO

THE MAXIMUM BLOCK SIZE

DATA

SELECT ONE OF THE FOLLOWING DATA

PATTERNS AND/OR A CARRIAGE RETURN

TO USE THE PREVIOUS ENTRY. THE

DEFAULT PATTERN IS RANDOM

RAND - RANDOM

ALLA - ALL OME’S

ALL - ALL ZERO’S

ALT@ - ALTERNATING ZEROVUNE (086377)

ALTL - ALTERNATING ONE/ZERO (177408)

FLT@ - FLOATING ZERO

FLT4 - FLOATING ONE

SKEW ~ SKEW

VARIABLE - THE VARIABLE PATTERN [5

ENTERED BY THE OPERATOR

AS OCTAL CHARACTER STRINGS.

UP TO 8 16 BIT OCTAL NUMBERS

CAN BE ENTERED. THE DATA

BUFFER IS BUILT BY REPEATING

THE ENTERED CHARACTER STRINGS,

PARITY

TYPE “EVEN’ OR ‘00D’ AND/OR
CARRIAGE RETURN TO SELECT THE

PARITY OR USE THE PREVIOUS

ENTRY. THE DEFAULT PARITY IS

00D.

COMMAND STRING

THE OPERATOR CAN SELECT THE S1B-

SYSTEM OPERATION BY TYPING THE

DESIRED COMMANDS AND/OR CARRIAGE

RETURN. ALL NCNUMBER) ENTRIES MUST
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BE IN OCTAL IF THE COMMAND STRING

EXCEEDS THE LINE LENGTH, TYPE A

LINEFEED TO CONTINUE ON THE NEXT

LINE. THE FOLLOWING IS A LIST OF

RYAILABLE SUB-SYSTEM COMPIRNDS.

RD N READ N RECORDS

Ri REWIND

SBN = SPACE BACK N RECORDS

SF N = SPACE FORWARD N RECORDS

WT N WRITE N RECORDS

WE WRITE END OF FILE MARK

ER ERASE 3° OF TAPE

RE READ END OF FILE MARK

LOOP LOOP BACK TO FIRST CORPMAND

* LOOP TO HERE

LOOP = LOOP 10 s

SAMPLE COMMAND STRINGS

RW WT 18 SB 18 RD 16 LOOP

THE ABOVE COPPMAND STRING WILL REWIND,

WRITE 8 RECORDS, SPACE BACK 8 RECORDS,

AND READ § RECORDS. THIS TEST WILL

CONTINUE UNTIL STOPPED BY THE OPERATOR

RW WT 18, WE * Rob SF, 10, SB, 18, RD, 18, RE,

LUOP *

THE ABOVE COMMAND STRING WILL REWIND,

WRITE 8 RECORDS, WRITE AN EOF MARK,

RAND THEN LOOP ON REWIND, SPACE FORWARD

8 RECORDS, SPACE BACK 8 RECORDS, READ

8 RECORDS AND READ EOF MARK.

NOTE: EITHER A SPACE OR COMMA CAN BE

USED AS AN ARGUEMENT DELIMITER

IF AN INCORRECT CHARACTER OR

CHARACTERS ARE TYPED, TYPE A RUB-

OUT CHARACTER TO DELETE THE PRE-

VIOUSLY TYPED CHARACTER. THE DELE-

TED CHARACTER WILL BE PRINTED.

WHILE THE COMMAND STRING IS BEING EXECUTED,

TYPE A ’R’ CHARACTER TO CAUSE THE PROGRAM

TO RETURN TO THE UNIT PROMPT. THE ESCAPE

KEY WILL CAUSE THE PROGRAM TO RETURN TO THE

COMMAND STRING ENTRY POINT.

HISTORY RECOVERY (SA 564)

IF THE PROGRAM HAS STOPPED DURING AN OPERATION,

THE ACCUMULATED ERROR AND PASS HISTORY CAN BE

RECOVERED BY THIS PROGRAM. THIS PROGRAM MUST

BE RUN BEFORE ANY OTHER PROGRAM IS RESTARTED.

TO RETRIEVE THE ACCUMULATED ERROR AND PRSS

HISTORY WHILE THE RELIABILITY TEST IS RUNNING

TYPE A SPACE. THIS WILL CAUSE THE ACCUM

ULATED HISTORIES OF ALL TESTED UNITS TO BE
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PRINTED.

MODES’ SWITCH SETTINGS:

SMITCH OPTIONS

BIT OCTAL BINARY INTERPRETATION

VALUE YALUE

2 20088 8 ENABLE PRINT ON CONSOLE

1 INHIBIT PRINT ON CONSOLE

d C2088 INHIBIT LINEPRINTER

4 ENABLE LINEPRINTER

? a ENABLE PRINT PARITY ERRORS

4 INHIBIT PRINT PARITY ERRORS

SoWPD 8

"ESC* THIS COMMAND GIVEN WHILE RUNNING THE

ENTERED COMMAND STRING WILL CAUSE THE

PROGRAM TO RESTART AT THE COMMAND STRING

ENTER PROMPT.

OPERATING PROCEDURES/OPERATOR INFUT

9.4 PROGRAM LORD

LORD THE PROGRAM BY USING THE BINARY LOADER

9.2 STARTING ADDRESSES

SA

308

1

W

PROGRAM FUNCTION

START RELIABILITY TEST

START INTERCHANGE TEST, WRITE/READ

START INTERCHANGE TEST, READ ONLY

START COMMAND STRING INTERPRETER

DIRECT ENTRY FOR ERROR LOG RECOVERY

9.3 PROGRAM OPERATION

9.3.1 INITIALIZATION

THE FOLLOWING MESSAGE IS PRINTED REQUESTING

THE SETTING OF THE SOFT SWITCH REGISTER

"SET SWITCH REGISTER TO DESIRED VALUE, THEN PRESS RETURN TO CONTINUE"

= @® = 1 2

i 6 @ WwW
md4 35 6 8 9 16 11 12 13 414 45

@ 6 6 8 6 6 6 6 6 6 Ba>

MODIFY THE SWITCH REGISTER SETTING AS

DESCRIBIED IN SECTION 8 3, FOLLOWED BY

A CARRIAGE RETURN. THE FOLLOWING MESSAGES

WILL BE PRINTED.

IF A REAL TIME CLOCK IS NOT PRESENT IN

THE SYSTEM, THE FOLLOWING MESSAGE WILL

BE PRINTED.

“TTO BAUD RATE = 7... *
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RESPOND TO THE REQUEST BY TYPING THE

CORRECT CONSOLE DEVICE BAUD RATE FOR

1/0 TIMING CALIBRATION IF THE RESPONSE

IS 118, THE FOLLOWING REQUEST MESSAGE

WILL BE PRINTED.

"18 OR 118 BITSVCHAR = 7°

RESPOND TO THE REQUEST BY TYPING 18 OR

11

"RELIABILITY TEST"

"SPECIFY THE MODEL NUMBER OF THE ZETACO COUPLER(S) BEING TESTED. "

"(110=1, 120=2, 133 (6@21)=3, 133 (6125)=4):°

YOU SHOULD RESPOND TO THIS QUESTION BY

ENTERING THE NUMBER ASSOCIATED WITH THE

CETACO MODEL NUMBER FOR THE COUPLER IN THE

TAPE UNIT(S) BEING TESTED. FOR EXAMPLE,

IF YOU ARE RUNNING WITH ZETACO COUPLER 133

(6621) ENTER "3°.

"ENTER DEVICE CODE [22 ]J:"

ANSWER THE REQUEST BY TYPING OCTAL DEVICE CODE.

IF ANY DEVICE CODE OTHER THEN 28 THRU 76 IS

SELECTED, THE DEVICE CODE ENTRY PROMPT

WILL BE PRINTED AGAIN |

"ENTER @ TO TEST CRC (NRZI ONLY). OTHERWISE, ENTER 1 "

ANSWER @ IF TAPE DRIVE IS 80 BPI NRZI OTHERWISE

ENTER 1. NEXT A REQUEST IS MADE TO DETERMINE THE ERROR RECOVERY

SEQUENCE THAT IS TO BE USED. THIS IS DETERMINED BY THE TYPE OF OPERATING

SYSTEM THE CONTROLLER WILL BE USED IN THE REQUEST IS MADE AS FOLLOWS:

"ENTER 1 IF CONTROLLER WILL BE RUN IN AN AOS SYSTEM OTHERWISE, ENTER @ °

9.3.2 PROGRAM ENTRY

WHEN ENTERING THE RELIABILITY PROGRAM,

THE FOLLOWING MESSAGE WILL BE PRINTED

“MOUNT SCRATCH TAPE(S>. PRESS RETURN TO CONTINUE *

THE OPERATOR SHOULD MAKE READY ALL TAPE

UNITS TO BE TESTED. ANY TAPE UNIT THAT

"> ONLINE WILL BE TESTED. AFTER ALL

wiITS ARE READY, ENTER CR ON THE CON-

SOLE TO CONTINUE.

9.3.3 INTERCHANGE TEST, WRITE/READ

ENTRY TO THE INTERCHANGE TEST IS IDENT-

ICAL TO THE RELIABILITY TEST WITH THE

FOLLOWING EXCEPTION
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"INTERCHANGE TEST(WRITE/READ>"

AFTER THE INITIALIZATION SECTION, THE

FOLLOWING MESSAGE IS PRINTED.

"MOUNT SCRATCH TAPE(S). PRESS RETURN TO CONTINUE °

9. 3. 4

MAKE READY ALL TAPE UNITS TO Be TESTED

AND ENTER CR TO CONTINUE

INTERCHANGE TEST, READ ONLY

ENTRY TO THE INTERCHANGE TEST [5

IDENTICAL TO THE RELIABILITY TEST

WITH THE FOLLOWING EXCEPTION.

"INTERCHANGE TEST(READ ONLY)"

AFTER THE INTIALIZATION SECTION THE

FOLLOWING MESSAGE IS PRINTED.

"MOUNT PRE-RECORDED TAPE(S), ENTER CR TO CONTINUE. *

MOUNT PRE-RECORDED TAPES ON ALL TAPE

UNITS TO BE TESTED AND ENTER CR.

3, 4 COMMAND STRING INTERPRETER

9.4.4 INITIALIZATION

ALL ERROR AND PRSS COUNTERS ARE CLEARED

AND THE FOLLOWING REQUEST MESSAGE IS

PRINTED.

"SET SWITCH REGISTER TO DESIRED YALUE, THEN PRESS RETURN TO CONTINUE. "

NOTE: THE “X" YALUE INDICATE THE UN-

KNOWN STATE OF THE COMMAND BITS.

RESPOND TO THE REQUEST BY SETTING THE

"SWREG" LOCATION AS DESCRIBED BY SECTION

8. $, FOLLOWED BY A CARRIAGE RETURN.

THE MEMORY [5 SIZED NEXT AND THE TIME

BASE IS CALIBRATED. IF A REAL TIME CLOCK

IS NOT PRESENT IN THE SYSTEM, THE FOL-

LOWING REQUEST IS PRINTED.

"TTO BAUD RATE = ?"

"# BITS/CHAR =

9. 4.2

RESPOND TO THE REQUEST BY TYPING THE

CORRECT CONSOLE DEVICE BAUD RATE. IF THE

RESPONSE IS 116, THE FOLLOWING REQUEST

MESSAGE WILL BE PRINTED.

a

RESPOND TO THE REQUEST BY TYPING 18 OR

14

PROGRAM ENTRY

THE FOLLOWING MESSAGES ARE PRINTED
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18.

INDICATING THE ENTRY TO THE COMMARD

STRING INTERPRETER

"COMMAND STRING INTERPRETER"

“MAXIMUM WORD COUNT = XXKX®

NOTE: THE MAXIMUM WORD COUNT VALUE

INDICATES THE LARGEST DATA

BUFFER AVAILABLE.

THE SUB-SYSTEM DEFAULT VALUES ARE SET

RS FOLLOWS:

UNIT 6

we SET TO MAXIMUM WORD COUNT

DATA == RANDOM PATTERN

PARITY OOD

WHEN THE "UNIT" PROMPT IS TYPED, REFER

TO SECTION 7. 4, FOR PROGRAM OPERATION

PROGRAM OUTPUT/ERROR DESCRIPTION

ALL ERRORS ARE IDENTIFIED, COUNTED AND PRINTED ON

THE BASIS OF THE SETTING OF LOCATION “SWREG".

IF A UNIT GOES NOT READY, AN APPROPRIATE ERROR

MESSAGE AND ITS ACCUMULATED STATISTICAL HISTORY

[S PRINTED. IF ONLY ONE(1) UNIT IS BEING TESTED,

RN APPROPRIATE MEESAGE WILL BE PRINTED AND THE

PROGRAM WILL WAIT FOR OPERATOR INTERVENTION IF

MORE THAN ONE UNIT IS AVAILABLE, THE TEST PROCESS

WILL CONTINUE.

ALL ERRORS ARE SOFT UNLESS SPECIFIED AS HARD OR

FATAL.

16.4 STATISTICAL HISTORY PRINTOUT

THE STATISTICAL HISTORY IS PRINTED FOR

EACH UNIT WHEN IT REACHES ITS EOT SENSOR

THE STATISTICAL HISTORY FOR ALL TESTED

UNITS CAN BE REQUESTED BY TYPING A

"SPACE" CHARACTER A SAMPLE OF THE

PRINTOUT IS AS FOLLOWS:

"UNIT = 8 i*

“PAR WR 4 g°

"PAR RD 1 1°

"PERM WR 1 8°

“PERM RD @ 9"

"WS RD 30348 1075827"

"WOS WR 31345 = 1875827"

16.2 STATUS WORD

BIT DESCRIPTION

8 ANY ERROR, SET BY BITS 13,5, 6, 7,8, 18, 14

1(E) DATA LATE

2 REWINDING
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45

OPDTD if

SPECIAL NOTES

ILLEGAL COMMAND

HIGH DENSITY

PARITY ERROR

EOT MARK SENSED

EOF MARK SENSED

BOT MARK SENSED

9 TRACK TAPE

BAD TAPE

SEND CLOCK OR ID STATUS

FIRST CHARACTER OR CORRECTED ERROR

WRITE LOCKOUT

CRC ERROR OR ODD REC READ

UNIT READY

121 MEDIA SELECTION

IT IS IMPORTANT TO SELECT KNOWN GOOD TAPES

WHEN PERFORMING THE RELIABILITY TESTS. USING

MARGINAL TAPE MEDIA WILL CAUSE SOFT AND HARD

ERRORS TO OCCURE TO VERIFIY THE SUB-SYSTEM

RELIABILITY THE TAPE MEDIA SHOULD NOT INFLUENCE

THE PASS OR FAIL CRITERIA

122 DATA ENTRY

ALL NUMBER ENTRIES MUST BE ON OCTAL ANY OTHER

ENTRY WILL Be CONSIDERED AS AN ALPHA CHARACTER

RUN TIME

THE PROGRAM RUN TIME IS DEPENDENT ON THE LENGTH OF THE

TAPE MEDIA

. EOT
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iL PROGRAM NAPE TAPEMODE SR

12 REVISION HISTORY

4

REY. DATE

i) 12/16/81

aL 83/27/84 138 TO 133 AND PROPER DEVICE

CODE ROUTINE

MACHINE REQUIREMENTS :

NOVAVECLIPSE FAMILY PROCESSOR

SK READ/WRITE MEMORY

CONSOLE DEYILE

ZETA 133 (6M24 OR 6125) MAG TAPE COUPLER BORRD,

WITH A FORMATTED STREAMER THPE DRIVE

Nee we me wee wee ws ~- twee Ly WW bv bY fb W Po~~. wee ‘ww.
4. SUMMARY

j THIS PROGRAM IS INTENDED FOR USE WITH THE M7433 COUPLER TO SET

CONFIGURATION AS DESIRED WHEN PROGRAM ASKS.

CONFIGURATION BITS OF DOR WITH BIT 5 = 1:

j 18 = =MINIMUM GAPs

*NOTE: MIMIMUM GAP IS ONLY TRUE IF DRIVE IS STREAMING IF

REPOSITIONING OCCURS GAP IS OF NOMINAL LENGTHCNOMINAL IS .6 IN)

9 DYNAMIC GAP

; 3 HIGH SPEED

; 66-7) LIMITS

j 5 STREAMER MODE SELECT

i LIMITS:

i 6 7? 10 MARX MIN

j 6 6 @ ro NOP I NAL

j 6 i @ 150nS NOMINAL

i i 6 @ 38rS NOMINAL

i 1 i @ 4Sec NOM NAL

i @ 8 8B rots SES

j @ it iif 15eHS 6aNS

; 1 6 1 SOOMS Sars

; 1 1t 4S—C 1200S
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15 i REY. DATE

16 i i] 11/13/84
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46 08080°028426 LOAD:

47

48 8083’ 080401

49 08004’ 628424

06 68085 061822

Ji 68886’ 828420
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03 @8O11 ‘008481

34 08012’ 020415
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J6 68015’ 080401

J? 8OB16’ 820412

38 08017’ 061862

99 68820’ 820407
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SYSTEM EXECUTATABLE

SUMMARY -

THIS PROGRAM IS PROVIDED TO CONFIGURE A STREAMER MAG TAPE, FOR

HIGH SPEED AND DYNAMIC GAP.

CONFIGURATION BITS OF DOR WITH BIT 5 = 1:

LIMITS:
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25853
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SESRR a" wi
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,

ere Oe | @ @® eX

MINIMUM GAP

DYNAMIC GAP

HIGH SPEED

LIMITS

STREAMER MODE SELECT

MAX MIN

rots NOMINAL

1S@rS NOP NAL

SOGRS NOMINAL

4SeC NOM NAL

HS SRS

15@nS CONS

SOG FOS

4SEC 1281S

MIMIMUM GAP IS ONLY TRUE IF DRIVE IS STREAMING IF

REPOSITIONING OCCURS GAP IS OF NOMINAL LENGTH(NOMINAL IS .6 IN)

LNG

@, C22

+1

8, CHORD

8, 22

8, C22

_ +1

@, C62

+4

4, GQAORD

@, 62

6, C62

;PRIMARY TAPE

i ENABLE 3. SYSTM (RDOS)

iNO ERROR ;. DEBL

i CONFIGURATION WORD

i CONFIGURE PRIMARY MT

3. SYSTM CROOS)

;. DOIS

>. SYSTM (RDOSD

;. DEBL

i CONFIGURE SECONDARY

3. SYSTH (ROOS)



6882 LNG

@1 60822’ 808481 JP _ +4 i. DOIS

62 ORE TURN +. SYSTM (RDOS)

Q3 aaaes’enee22 (22: i. RTN

@4 gge27’RBBB62 C62: 62

95 epaza’ancaee CWORD: 2088 ; NOMINAL GAP, LOW SPEED, AND STREAMER SELECT MODE
86 .END = LOD

#00880 TOTAL ERRORS, 68088 FIRST PRSS ERRORS


