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NOTICE

ZETACO, Inc. has preparea this Technical Manual for use by ZETACO

personnel and its customers to assist in the installation,

operation and maintenance of the Model DC=-295C Disk Controller.

The information contained herein is the property of ZETACO, Inc.

and shall not be reproauced in whole nor in part without prior

written approval of ZETACO, Inc.

ZETACO, Inc. makes every effort to produce quality prodgucts and

documentaticn, however, the reader must be cautioned that changes

may be made to the product not reflecteaq in tne supplied

documentation, lf you find errors or omissions, please notify

ZETACO, Inc. to remedy the problem. ZETACO, Inc. shall not de

responsible for any damages (including consequential) caused by

reliance on this material as presented.

lf installation proolems arise after you thoroughly review the

Manual, please contact the ZETACOU Customer Support Hotline at

(612) 941-9480. ;

Copyright 1986. All rights reserved.

sector Slip" ana Virtual MappingTM are tradenames of ZETACO, Inc.

Eclipse®, Nova®, and MV® are reyistered trademarks of Data

General Corporation.

FAST" is a trademark of Fairchild Camera a Instrument Corporation.



REVISION HISTORY

ECO No. Date Description Pages

9200 12/23/83 | Typo's and Re-Organization

0241 12/21/83 | Obsolete 295A, Replaced with 295C

0328 6/28/84 | New ZETACO Cover

0336 7/2/84 | Per ECO

0386 9/24/84 | Per ECO

0418 12/10/84 Per ECO

0553 2/7/86 Add disk characteristics

0579 2/28/86 Replace disk characteristics

0523 3/4/86 New Cover

0631 6/24/86 Change Table 3.1 3-11





SECTION

SECTION

SECTION

SECTION

SECTION

SECTION

TABLE OF CONTENTS

INTRODUCTION

2 SPECIFICATIONS

3 INSTALLATION

4 DIAGNOSTICS AND SOFTWARE

5 TROUBLESHOOTING

6 PROGRAM CONTROL

APPENDIX A





6.

. |

LIST OF FIGURES

Board Layout

Board Cover

Device Code Select Switch

Bank Select Switch

Port Configuration Switches

Data Channel Throttie Switch

AOS Switch Settings

Interleave, Dual Volume Switches

Release Drive Command Enable

Daisy Chaining Drives

Example for 32 Sector Disk

Format Sequencer EPROM Map

Header Formats





LIST OF TABLES

Bank and Port Configuration Single Doc

Bank and Port Configuration Double Doc

Selftest Error Codes

Read/Write Fault (DIA)

Orive Fault Table (D0D1B)





SUB-TABLE OF CONTENTS

0 INTRODUCTION

1.1 FEATURES





0 INTRODUCTION:

The Custom Systems, Inc. 295C Storage Module Disk Controller

provides a full emulation Integration of Data General

Nova/EclIipse Minicomputers, SMD Interface Disk Drives

and RDOS/AOS/MP/AOS Operating Systems. It Is fully

compatible with Data General and Data General emulating

minicompuftfers.

Advantages:

-Cost Savings to 60%

~-Faster Systems throughput

~-increased Reliablity

~- increased Capacity

~Hardware or Software Correctable ECC

~Full Two Year Warranty

2 FEATURES

~Emulation of Data General 6060, 6061, 6067, 6122, 6160,

6161 Disk Subsystem

~Simul taneous Control of up to (4) SMD Interfaced Disk Drives

.-Ilncorporates an Eleven Bit SMD Tag Bus to accommodate

full capacity of the larger Drives

~Mix Drives of differing capacities and transfer rates

On-Board 32 bit error checking and correcting of burst

errors up to Il! bits in length

~High speed Microprocessor design supports maximum

transfer rates

~On=-Board SELFTEST with error reporting and LED display

~Capable of Three Sector Buffering

-sector interleaving

~-Switch Selectable OMA Throttie Control

~-Support Overlap Seeks 1-1



-~

-Offset Positioning for Data Error Recovery

~Data Strobe Early/Late for Data Error Recovery

-Two Methods of Power Fall Detection

»Logging of the number of Data Corrections that

have occurred on a per unit basis

-Disk Drive Power Sequencing

~-Delayed Power on Pick

Mix different Drive Formats

~Extended Unit Select Address

~Header CRC Auto Re-tTry
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SPECIFICATIONS

INTERFACE

DRIVE

Electrical: Standard SMD Interface

Driver/Recelver: Differential

Cabling: One 60 Pin Ribbon Cable ("ATM" Cable) for the

first Disk Drive (Daisy Chained),

One 26 Pin Ribbon Cable ("B" Cable) for the

first Disk Drive (Radial).

NOTE: Both Cables connect to connectors on the board edge.

Multiple Drives:

Performance:

COMPUTER

Up to four Drives (CMD counts as two)

per controller. The 60 Pin "A®TM Cable,

Daisy Chains from Drive to Drive, with

the last Drive in the chain receiving

an "A" Cable terminator. The 26 Pin

"EB" Cable connects radially to each

Drive. (No Terminators required).

Reference Figure 3.8.

The controller is compatible with any Model DG Nova

or Eclipse computer interface. Data transfer occurs

Over the standard or high-speed data channel.

2-]



+5 VDOC @ 6.6 Amps

Dimensions: 15 inches by 15 inches by 1/2 Inch

Shipping Weight: 10 Pounds (3.7 kg.) includes cables,

diagnostics and documentation.

Cables: 60 Pin Ribbon "A" Cable - 15 feet

26 Pin Ribbon "B" Cable - 15 feet

2.2 POWER

2.3 PHYS ICAL

2.4 ENVIRONMENTAL

Operating Temperature: 0 to 55 degrees C

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

Exceeds all Nova/Eclipse temperature and humidity

specifications.

2-2



3.0 INSTALLATION

3.1

3.2

SUB-TABLE OF CONTENTS

UNPACKING AND INSPECTION

CONFIGURING THE 295C CONTROLLER

BOARD

|

~2

6

SWITCH LOCATION F2 (REFERENCE FIGURE 3.2)

SWITCH LOCATION Al - BANK SELECT

(REFERENCE FIGURE 3.3)

PORT CONFIGURATION SWITCH SELECTION

SWITCH LOCATION G5 (REFERENCE FIGURE 3.5)

SWITCH LOCATION H5 (REFERENCE FIGURE 3.7)

RELEASE DRIVE COMMAND ENABLE/DISABLE

INSERTION

PRIORITY SELECTION

POWER FAIL PROTECTION

CABLING

3.6. | SYSTEM GROUNDING

DRIVE PICK=HOLD

POWERING UP

3.8. 1 SPECIAL CONSIDERATIONS FOR FUJITSU 2351
SECTOR SELECTION ~ .

3.8.2 SPECIAL CONSIDERATIONS FOR CDC 9457 (LARK 11)

SYSGEN





53.0 INSTALLATION

It Is suggested that the Disk Drive Manufacturer's

Manual be referenced for correct switch settings of the

Disk Drive. Please read the following 295C Installation

Section carefully.

UNPACKING AND INSPECTION

All parts comprising of the Model 295C are shipped in

one container consisting of:

a) Controller

b) Controller to Disk Drive Cabling (Optional)

c) Diagnostic Software

d) Technical Manual

On receipt of the Model 295C from the carrier, inspect

the shipping carton immediately for any evidence of

damage or mishandling in transif.

lf the shipping carton is water stained or damaged,

contact the carrier and shipper immediately, specify

the nature and extent of the damage and request that

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

Custom Systems! warranty does not cover shipping damage.

For repair or replacement of any Custom Systems product

damaged in shipment, call Custom Systems to obtain

return authorization instructions.
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CONFIGURING THE 295C CONTROLLER

The configuration of the 295C is eased by having all

options switch selectable. This section discusses each

option switch and the meaning of each Switch's On and Off

position. At the completion of Section 3.2 The

configuration of the 295C will be completed. Refer to

Figure 3.1 for the location of all referenced Switches

and Port Connector Assignments. Insure the Disk Drive

you are installing has the Index and Sectoring signals

on the A Cable. If these signals are on the B Cable

only, the controller board will not install correctly.

SWITCH LOCATION F2 (REFERENCE FIGURE 3.2)

Switch Positions 1 thru 6 control the Device Code

selection of the controller. Any of the 77 (octal) possible

Device Codes are selectable with the standard Device

Codes being 27 (octal) Primary and 67 (octal) Secondary.

Establish the desired Device Code.

Switch Position 7 is used to control looping on the

controller's Selftest Feature. With the switch in the

On position the Selftest feature will operate continuously.

With the switch In the Off position the Selftest wil

occur once on Power Up. This switch must be jin the

OFF position.
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Make certain the 2 arrows

match (Pin 1 to Pin 1) to

insure correct Disk Drive
operation.

CPU CHASSIS

PORT 1

"B" CABLE

LU

CABLE "A"

PORT 0

"B" CABLE

BOARD DIAGRAM

FIGURE 3.1.1
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Switch Position 8 controls the Mixed Drive Format feature.

When Switch 8 Is ON (Alternate Format Disabled) all four

Ports will use the same disk format (reference Figure 3.2).

Normally Switch 8 Is ON. With Switch 8 ON, when set to

Bank 1-5, (reference Tables 3.1/3.2) you receive CSI

format on all 4 Ports (0-3). <A Port Indicates a connection

point (B Cable) for the Disk Drive. With Switch 8 ON,

when set to Bank 6, you receive DG format on all 4 Ports

(0-3). With Switch 8 ON, when set to Bank 7, you receive

Alternate 1 format for all 4 Ports (0-3). In each case

all 4 Ports (0-3) are the same format. If a disk format

is required on Ports 0 and 1 and a different disk format

is required on Ports 2 and 3, set Switch 8 to the OFF

position. When Switch 8 is OFF you enable the Alternate.

format. Refer to Tables 3.1/3.2 for Alternate Format

Bank Selection. For a detailed description of the Disk

formats reference Section 3.8 and 6.5. Remember Switch 8

is normally ON.
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— —- XS

Mm’ | — _ bev set o (MsB)

[M2 )— oev sev ’

Ms) — onev set 2

C M+) — ogy sev 3

LS) nev sev
C MS) — ogy set 5 (ts8)
M7 | — ~~ maintenance Switch (OFF=Disabled)

[ WS |— = Alternate Format (ON=Disabled)

. Refer to Section 3.2.1

<q —
SLIDE SWITCH

Location F2

Figure shows Device Code 2795

Maintenance Switch Off,

Alternate Format Disabled.

Device

Code $1 S2 $3 $4 $5 S6

F

1X ON

OFF

OFF

ON

ON ON

ON ON

DEVICE CODE SELECT SWITCH

Figure 3.2
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3.2.2 SWITCH LOCATION Al = BANK SELECT (REFERENCE FIGURE 3.3)

Switch Position 1 is reserved and must be in the ON

position. Switch Position 2 thru 4 select one of the

seven possible Bank Selects (reference Tables 3.1/3.2).

Two Tables reference to Bank and Port Configuration.

Table 3.1 is the Single DOC Mode (see Section 6.2.35 for

DOC explanation) for 6060, 6061 and 6067 emulations of

32 sectors or less. When you have RDOS 6.7 or less you

must choose Table 3.1. When Dual Volumes of 32 sectors

or less are needed use the Single DOC Mode. Tabie 3.2

is the Double DOC Mode for 6160, 6161 and 6122 emulations of

more than 32 sectors. Dual 35 sectoring requires Double DOC.

In Tables 3.1/3.2 the Bank Select numbers are on the

horizontal (X) axis and the Select Configuration

numbers are on the vertical (Y) axis. First decide

which format will be used (CSI, DG or ALT 1). The CSI

format has an extra Sync Bit for error checks.

NOTE: Refer to Section 3.2.1 for the correct position

of Switch 8 at Location F2. This switch affects

the format.

Under each Bank Select is a list of Disk Drives. Locate

which drives will be used, insuring they all come from

within the same Bank. When this process is done the

Bank Select can be made. Remember, only one Bank can be

chosen.
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<Q

—- xO
(I |—_siReserved (Normally ON)

("HI 2|— Bank set 2

M13 |— Bank SEL 1

(+i — sank seLo

—

SLIDE SW/TCH

Location Al

Figure shows bank two selected.

SW2 SW3 sw4 BANK SELECTED

ON ON ON 0

ON ON OFF

ON OFF ON 2

ON OFF OFF 3

OFF ON ON 4

OFF | ON OFF 5

OFF OFF ON 6

OFF OFF OFF 7

BANK SELECT SWITCH

Figure 3.3
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5 2.2 PORT CONFIGURATION SWITCH SELECTION

Switch Locations BiA - Port 0 (Reference
Figure 3.4)

(Select Configuration) BiB - Port |

| B2A - Port 2

B2B - Port 3

Referencing back to Section 3.2.2, a Disk Format was

chosen as well as what Disk Drives would be attached.

Decide which Disk type will be attached to a respective

Port. Set each Switch Bay In Figure 3.4 to the Select

Configuration number that corresponds to the Drive type

that will be attached to that particular port. Refer to

Tables 3.1/3.2 first and Figure 3.4 second.

For example, it is desired to have CS! format on all

Ports and the following Disk Drives connected to -

Port 0 COC 9762 (Select Configuration 0)

BANK 14 Port 1 COC 9766 (Select Configuration 1)

Port 2 Ampex Capricorn 330 (Select Configuration 7)

Tables 3.1/3.2 indicates that these drives are all under

Bank Select 1. Therefore, set the Bank Select Switch

(location Al) to Bank 1 (see Figure 3.3). Set Port 0

Switch (location BIA) to Select Configuration 0, Port |

to Select Configuration 1 and Port 2 to Select

Configuration 7 (see Figure 3.4).
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Ce

me
[| Ml 3

Lz 4 | — select Configuration 0

— Select Configuration 3

— Select Configuration 2

—— Select Configuration 1

—<z a

SL/DE SW/TCH

Location BIA

Location BIB

Location B2A

Location B2B

Port 0

Port |

Port 2

Port 3

select Configuration 0 shown.

SW Sw2 | SW3 sw4 | Select Configuration

ON ON ON ON 0

ON ON ON OFF

ON ON OFF ON 2

ON ON OFF OFF 3

ON OFF |. ON ON 4

ON OFF | ON OFF 5

ON OFF | OFF ON 6

ON OFF | OFF OFF 7

OFF ON ON ON 8

OFF ON ON OFF 9

OFF ON OFF ON 10

OFF ON OFF OFF i

OFF OFF | ON ON 12

OFF OFF | ON OFF 13

OFF OFF | OFF ON 14

OFF OFF | OFF OFF 15

PORT CONFIGURATION SWITCHES

Figure 3.4

Of f=One

On=Zero



—eF ©

=

| m2
[ Ml 3

[ a +

<< >

SLIDE SWITCH

Location BIA

Location B1B

Location B2A

Location B2B

Configuration 0 shown.

Port 0

Port |

Port 2

Port 3

Port Configuration 3

Port Configuration 2

Port Configuration 1

Port Configuration 0

sw sw2 | $W3 | SW4 | PORT CONFIGURATION
SELECT

ON ON | ON ON 0

ON oN | ON OFF

| ON ON | OFF ON 2

| ON ON OFF | ~—sOOFF 3

ON OFF ‘ON ON | 4

ON OFF ' ON ! OFF 5

ON OFF | OFF | ON | 6

ON OFF OFF _| OFF 7

OFF | ON = ON | ON | 8

—orF | ON ON | OFF 9

"ore | on ofr | oN 10

OFF | ON OFF | OFF W

ofr | OFF | ON | ON q 12

OFF | OFF | ON OFF 13

OFF | off | OFF | oN | 14

OFF OFF / OFF | OFF : 15
PORT CONFIGURATION SWITCHES

Figure 3.4

.

/

Of f=One

On=Zero
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BANK { PORT CONFIGURATION TABLE F./

(60xx EMULATION)

cr

1 2 3

PORT
CSL PORT 0-3 CSI PORT 0-3 CSI PORT 0-3

SELECT ALT 1 PORT 2,3 ALT 1 PORT 2,3 ALT L PORT 2,3

COC 9762, PSO, 9730-80-CO T22| COC 948-32 ‘WEC 2230
“FUIITSY 2280 ‘KENNEDY 5380, 7380 | -AMPEX DFR 932 “KENNEDY 7340

O |. AmPEX BM 980, SCORFIO - | (REMOVABLE + 0 AXED +1)
TECSTOR 8S MECAVARTES \8°"E/s) « 6714s (S872;

COC 9% 6» MEMOREX 677-30 |:COC 9448 - 32 COC 9448-64
CENTURY IF , TIO6 ‘AMPEX OFR 932 ‘AMPEX OFR- 64

/ |. 7ee370R 300 | (REMOVABLE #1, FINED * | (REMOVABLE #0, FIXED # |
[S20 Jes t/t AG). “0 |

CDC 9750-160 -MEIMWELY 53160 |- COL 9455-16 "LARK" COC 9448 -64 |
2 [1606 F80 5 TeesTOR - 165 (REMOVABLE 20, FIXED #/ - AMPEX DFR-C4

FUITSU 2284 | | (REMOVABLE = / , F/KED 20
*AMPEX CAPRICORN -/65 |/60 MU, 8/6 Mey, , m;
“COC 348 "COC 9455-16 "LARK" COC 9775"

3 I AMPEX OF 36 , REMOVABLE #/, F/XED=0)
# s ,

COC 9448

‘AMPEX DFR 96 PHAM 3450 AMPEX OM G0
4 | (AMOVABLE :/,,1XEL:0)

3258

_ i ta8T 55 | feo may

5 (AERO 2, nea*/) *TECSTOR 200 "COC FSO 108

pm “Yas | Poomey s pO *S 5
C (aenoraase \, Sueno) + MEMOREX 677-70 "NEC 2246 |

pret s Pos 92 35 | [2*%ss

7 AMEX CAPRICORN 230 * MEGAVAULTI6 NEC 02220
330 Yas onl 325 RrYaes

‘COC 94/0 -F2 , *MEGAVAULT 48
8 FINCH * “AMPEX SCORPIO -50 -PRIAM 3380

Pees s | [Fema s | [39°25]
5 | ers ‘MEGAVALT 116 .Priam 7050

Pas | Fas | POMD/9 36
/O MEMOREX 21S (eemovassi= 0, 4IXED= 1) -Priam 3450 |

[PFs | ; 34Mb/ 4.4.

y) | PRIM 6680/67 COEMOVABLE #1 EDO) .CDC WINDSOR
(rma Tras | ayy 70Mb/ 456

Je | Sees 600 oe OS NCH
(“3“Yaas *E7 95 |

“COC 94/0 -24
/3 (Pk aya £96 “FINCH”

a
44" Yeas

-COC 9762, RSD 7730-30

/4\ 2MPEX ES) ‘FUSITSU 22.80 -KEMNEDY 5380/7380
"AMPEX 014980, SCORPIO ~ 9D

4 oO) 48s 4 TECSTOR ES -MEGAVAULT 93 OMi2g

*“MEGAVAULT 212

19

212 Me, |

NOTE : BANK O RESERVED FOR SELF TEST
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BANK { PORT CONFIGURATION JABLE F./

(60xx EMULATION)

PORT

SELECF 4 5 6 7

ALT L PORT O-S3 ALT { PORT O-3 0.G PORT 0-3
RESERVE,06. PORT 2,5 0G. PORT 2,3 CST PORT 23 0

* ° . ° ° "COS 9762, ASO, 9770-80-50 7A“Coe rbd 30 Sooty Bo. Sen ney re aa FUMTISE 2240 + KENNEDY F580, 7980U , < ; , Y dA9 980 , SCORPIO ~ 40O -AMPEX OM BO | wares BET (PEMOVAGLE 70, 41XEO 3 /) * PECSTOR-85 AMLGAVAAP OS |
‘TECSTOR OF MECAVAUTES |BME/,, Ve (b M8); 25 |(0OWMS/RLD 7) £LAMA) [508 as
‘COC 976CE -MEMOPEX 677-30 ‘COC 9448-32. COC IIE -MEMOREX 677-30
‘CENTURY 3/18, T3706 -AMPEX LER 972 ‘CENTURY 3/5, TIO6

/ |-7€¢ST0R 300 | (REMOVABLE 21, FIXED = | TECSTOR $00 |
OOM 7. MMI s DOWNSIEED TO ZEBRA) [EME

; 730- -TECSTOR | COC 9A55-/6 "LARK ‘COC 9762. PSO, 97I0 6D 72
2 Po TG / SITSO 3284 6s (REMOVABLE +O, //XLD=/) MLTSU 2280 KENNEDY SEO, 7580

-AMPEX CAPRICORN (6S | | AMPEX ; - |

‘COC 9448 “COC 9455 -/6 “LARK " "COC 9766 + MEMOREX 677-30
Z “aMrer LfR ene (REMOVABLE! , #1XL0+0) ‘CENTUR) Y xe 7306

REMOVABLE =O, INED =/ C (
(hraeras- (e/a mt, < [30m sy 5

"COC 2448 . COC} 9750 -/60 -SUITSU 2284

4 Metals, moe | un aA eaeREMOVABLE #/, FIXED * | A XY Chae/ |

( ‘ 6/80 M6, m 1235 *KENIVE OY 52160 0 ‘223
“COC 9455-48 "LARK" . | COC) IAS S=/6 “LARK ®

5 ( PEMOVABLE °0, F/XED*/) TECSTOR 200 (PEMOVABLE #0, FIXED +/)
AMCOOYNE FiO 424m al paamay | VERY,

COC MSS-48 "LARK" . 27-70 "COC IAS S-/6 “LARK "
G | (PEMOVABLE+/ , FIXED +0) MOEN 67? (REMOWABLE*!, FED #0

AMCODYNVA 7//0 Pazera) re Vrs

FUIITSU 2294 »MECAVAULT /
7 | AMPEX CAPRICORN 230 EGAVAULT /6

[740"4/ 95 WPT
"COC 94/0 ~ $2 «MEGAVAULT4EE

8 ‘FINCH “AMPEX SCORPIO -50

EME), 9 5 [94/,,
“FWITSU 23/2

g | -memarex 2/6 MEGAANLT 116

Tas Tas
FULNTSU 23/1 “CENTURY C2ZO4E

JO. |“ MEMOREX. 2/3 (REMOVABLE * 0 , FIXED 31)

\¢ 8 W423 9 (6/44 86)

. ‘CENTURY C2048
// PRIA 6650/67 ( REMOVABLE =/ , FIXED #0)

(ee me yy, a 5 " pea mig/, ;

ja | PRIAM 1/5450 "COE 9410-6 FINCH”
2 $n7 ES 8.620 | |

3snd), BMS,
noe COC 94/0 ~24

/§ | Ot so4 “INCH *
9 “a Reg Bend) ,

- COC 962 7730-80. 250 -/4 ‘ 9MPIN 559 Fusi 7 Su 3280. Kenwaby 5390, 7380
erent * AMIPEX OMI BO, SCORPIO? |

oa MEL | TECSTOR 85*-MEGAVAULT BS | 8OMBS, §

- MEG i.yg | CDC FSO 9715 WHAT 288
340M }OMD/ 356 "EZ,

NOTE - BANK O RESERVED FOR SELF TCST
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—~ wz

ma | /|— _ Throttle 0
Me }2)— = Throttle 1

(_HB3)— = Throttle 2

| il 4|— _— Reserved

ma | 51— Reserved

Me 16 )]— ~ Reserved

M17) — Reserved

C MS |— cc Enable

<q =

SLIDE SW/TCH

Location G5

Throttle Setting of 16, Maintenance Switch

Off, and ECC Enabled Shown.

THROTTLE SETTINGS

SW] sw2 SW3 NUMBER OF WORDS

ON ON ON 2

OFF ON ON 4

ON OFF ON 8

OFF OFF ON 16

ON ON OFF 32

OFF ON OFF 64

ON OFF OFF 128

OFF OFF OFF 256

DATA CHANNEL THROTTLE SWITCH

Figure 3.5





BANK €§ PORT CONFIGURATION
COSC §$ TARALE 20/1 60XK EWM LATION
CIoOC SINGLE 060 MOOE

BANK SELECT & / 2 ? d

SECECT CSIFCYT O-3F CS/ PORT O-2?| CS PORT O-2? | CSL E PORTG-3(BES
COMEIGUOMTION LG £C-7 2,3 0G PORT 2,7? 06 PORT 2,7 CET £ORT 2,?
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3.2.4 SWITCH LOCATION G5 (REFERENCE FIGURE 5.5)

Switch Positions 1, 2 and 3 control the DMA Throttie

Setting (i.e. the number of words that will be transferred

per a Data Channe! Access). Throttie adjustment is.

dependent on the type of system configuration the controller

is installed into. Too low of a throttie setting could

result in slow disk performance and too high of a setting

could cause a data late on another data channel device.

Set the desired throttle setting (normally set to 16).

Switch Positions 4, 5, 6 and 7 are used for identification

bits to inform the system of subsystem type under AQS.

(See Figure 5.6).

NOTE: These switches do not apply to RDOS. For RDOS

Switch Positions 4, 5, 6 and 7 should be ON. (See

Figure 3.6).

Switch Position 8 is the ECC Enable Switch. When the ECC

switch is On, on-board error correction and Data Strobe

Early/Late is enabled. 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 the switch Off, ECC corrections must be

handled by the software. The hardware switch overrides

the software enabled/disabled command. (To use the

software commands, the switch must be In the On position.)

When changing the switch from an Off to an On position,

IORESET Switch or Power Off/On must be depressed.

Switch 8 is normally ON.
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Figure 3.5
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SWITCH LOCATION H5 (REFERENCE FIGURE 3.7)

Switch Position 1 and 2 should be ON in all cases (AOS

and RDOS). Switch 3 enables looping on any subsection

of selftest that is failing. In the OFF position you

receive a short selftest. Switch 3 Is normally OFF.

With Switch 3 on you receive sector slip (requires

special software to be written).

Switch 4 and 5 are used to inform the Microprocessor

that the Dual Unit* is attached (Dual Unit* indicates

two volumes, fixed and removable). Examples of two

Unit Drives are the Lark | (9455-16), Lark II (9457),

Amcodyne 7110 and CDC CMD (9448 Series). Dual: units*

(fixed/removable) are marked on Tables 3.1 and 3.2

with one asterisk (*).,

lf a Dual Unit is to be connected, the Drive(s) unit

number plug must be an even number. A Dual Unit ts

treated as two logical units, so a maximum of two Dual

Units, or one Dual Unit and two other Drives can be

connected. The Sector Switch Setting within the Disk

Drive Is shown-in the System Sector Block in the lower

right hand corner of Tables 3.1/3.2. See Section 3.8.2

for special considerations for the CDC 9457 Lark ||.



The terms "Dual"TM** and "Virtual" are used in Tables 3.1

and 3.2. "Dual"** is identified with two asterisks (**)

on Tables 3.1 and 3.2. These terms refer to the way a

disk drive sectors are accessed to make more efficent use

of particular disk drives under AOS and RDOS. A dual

select configuration port splits a disk drive's physical

number of sectors in half and either doubles the units

seen Dy the system or doubles the number of cylinders seen

by the system. As an illustration, let C = number of

physical cylinders, S = number of physical sectors, H =

number of physical heads, and U = number of physical units

of the characteristics of a disk drive. If the CMD switch.

(H5 SW.4 or 5) is on then the system will see number of

cylinders = C, number of sectors = (1/2)S, number of heads

= H, and number of units = 2U. If the CMD switch Is off

then the system will see number of cylinders = 2C, number

of sectors = (1/2)S, number of heads = H, and number of

units = U.

A dual configuration is exemplified by the Fujitsu 2351

(Reference to table 3.1 Bank Select 4, Configuration Select

7). The 2351's physical characteristics are 842 cylinders,

48 sectors, 20 heads. Under the dual configuration the

2351 could be seen in two ways by the system. First, if

the CMD switch (H5#4 or #5) Is on, the system will see two

identical units under RDOS each with 842 cylinders, 20 heads,

and 24 sectors. Second, if the CMD switch Is off, the

system will see one unit with 1684 cylinders, 20 heads,

and 24 sectors under RDOS. (Use Bank Select 4 Configuration

Select 6 for AOS. You may use 2 logical units only for AOS.)
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HDS CYL SEC

Actual Drive 20 842 48 "DUAL"

Characteristics

sample of Fujitsu

CMD, OFF 20 1684 24 2351 (RDOS)

1 logical unit

CMD, ON 20 842 24

2 logical units

20 842 24

Actual Drive 40 843 35 "VIRTUAL"

Characteristics

Configuration CDC

CMD, OFF 20 1686 35 9775 (RDOS only)

1 logical unit

CMD, ON 20 843 35

2 logical units

20 843 35

A virtual select configuration port splits a disk drive's.

physical number of heads in half and either doubles the

number of units or doubles the number of cylinders seen

by the sy stem depending again on the CMD switch (H5#4 or #5).

Referring to Table 3.2, Bank select 3, configuration select

5- presently the CDC 9775 has "virtual" capabilities under

RDOS. The 9775 has physical characteristics of 843

cylinders, 40 heads, and 35 sectors. lf the CMD switch

(H5#4 or #5) is on, then the system will see two identical

units each having 843 cylinders, 20 heads, and 35 sectors

under RDOS. lf the CMD switch (H5#4 or #5) Is off, then the

system will see one unit having 1686 cylinders, 20 heads,

and 35 sectors under RDOS.

NOTE: When the CMD switch is ON you must format 2 units.



Switch Pos.

NOTE:

ID SWITCH SETTINGS FOR 61XX AND 60XX EMULATIONS UNDER AQS

For RDOS all Switches should be ON.

(SWITCH IS LOCATED AT BOARD COORDINATES G5. AND H5)

LOCATION G5

FIGURE 3.6
AOS SWITCH SETTINGS

7 | 5 4
| ON = 6214

OFF = ; ID 0 ID 1] ON = 616X

FIXED OFF=73MB |OFF=73MBjOFF = 6122

DISK ON=147MB |ON=147MB

6160 OFF OFF OFF ON

616] OFF ON ON ON

6122 ON ON ON OFF

, BOE ON ON ON ON

RDOS ON j ON ON ‘ON

6160 - 35 Sectors 6060 -

5 Heads

823 Cylinders

73 Mega Bytes Formatted

6161 - 35 Sectors 6061 -

10 Heads

823 Cylinders

147 Mega Bytes Formatted

6122 - 35 Sectors 6067 -

19 Heads

815 Cylinders

2/7 Mega Bytes Formatted

24

19

41]

96

24

19

815

190

24

9

815

90

LOCATION H5

2 M1

[D0 |

ON=6161 (ON=6161

OFF=6214 OFF=2614

ON ON

ON ON

ON ON

t
+ ON ON

ON ON

Sectors

Heads

Cylinders

Mega Bytes Formatted

Sectors

Heads

Cylinders

Mega Bytes Formatted

Sectors

Heads

Cylinders

Mega Bytes Formatted
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Switch 1] and 2

— 600 IDI \ Normally ON for RDC

__ I.D. Bits for AQS

600 100 (See Figure 3.6)
— Sector Slip and Maintenance Switch

(Normally OFF)
— Dual Volume Unit 0,1

— Dual Volume Unit 2,3

——- DOC Mode (See Section 3.2.5)
OFF for Double DOC

— Maintenance Switch (Normally ON)

— Interleave (Normally OFF)

SLIDE SWITCH

Location H5

I.D. Bits, Maintenance Switch OFF, No CMD's, Double DOC

Enabled, Maintenance Switch ON, Interleave OFF :

INTERLEAVE, CMD, SECTOR VERIFY SWITCHES

Figure 3. /
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lf a Dual Volume Drive has logic plug 0 Installed then

Switch 4 must be ON and Switch 5 OFF. If a Dual Volume

Orive has logic piug 2 Installed then Switch 4 must be OFF

and Switch. 5 ON. lf there are not any Dual Volume Drives,

then both Switch 4 and 5 must be OFF.

Switch 6 is for the Single DOC or Double DOC Mode. Single

DOC applies to 32 sectors or less (when in a single volume).

RDOS Revision 6.7 or less Is used for Single DOC. Double

DOC appiies to 33 to 64 sectors. Double DOC Mode requires

RDOS Revision 7.0 or greater. The 295C Is factory set for

Double DOC unless otherwise specified. See Tables 3.1/3.2 ©

to identify your Drive and [ts DOC Mode setting. Remember

when using RDOS 6.7 or less you must choose Single DOC.

lf this switch is ON then you are in the Single DOC Mode.

lf this switch is OFF then you are in the Double DOC Mode

(see *NOTE).

AQS

Single DOC is 6060, 6061, 6067

Double DOC [fs 6160, 6161, 6122

*NOTE: Single DOC Mode requires W6-1 and W6-2 be removed.
Double DOC requires W6-2 be in and W6-1i should

still be removed. W6=-1 and W6=-2 are located by

F2 on the controller board.
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Switch 7 controls the run time of Selftest. When the

switch is On, the short verison of the RAM test is run.

When the switch Is Off the long version of the RAM test

Is run. Normally Switch 7 is ON.

Switch 8 enables the sector Interleaving feature. When

Switch 8 is ON it enables sector interleaving by a factor

of 3. See Figure 3.9 for 32 sector example. This

interleave factor eliminates the need for surface spiral

and is restricted to operation with the number of sectors

that meets the following equation:

(X + 1)/3 = 0 Remainder

Where X = The desired number of sectors on the drive.

Interleaving may be desired to fine tune a systems performance.

This is to avoid going a full revolution on the disk

when the CPU cannot respond fast enough to catch the

next sector. Only the drive at Bank 4, Select Configuration

O utilizes the interleave. Insure Swtich 8 is on when

using Bank 4, Select Configuration Q.

When Switch 8 is in the OFF position the sector inter-

leaving feature is disabled. Normally Switch 8 Is OFF.
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~2. RELEASE DRIVE COMMAND ENABLE/DISABLE

The "Release Drive" command Is used In dual processor

applications to direct the controller -to clear the reserved

condition of the specified drive. The standard configuration

Of the controller is to Ignore this command to maintain.

fast response to unit selection for high speed processors.

lf the controller is to be used with a dual-port drive in

dual processor applications, the Release function must be

enabled as follows:

To enable Release Drive command:

Locate the IC (74LS367) at coordinates G10 on the PC

board. Locate pin 4 of the IC (Figure 3.7.1). Using a

cutter plier, snip pin 4 of the G10 near the bottom of -

The pin and bend it up, disconnecting It from the PC board.

G
L_}

ou oD
cd S$ DO £4 Locarion G/0

q 7 OD
PINS 4 ——p ert in (CU

q & p

Go 4 Dp

F A ()
C a

RELEASE DRIVE COMMAND ENABLE

Figure 3.7.1]
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3.3 BOARD INSERTION

The 295C SMD Is to be Installed only after Inspection

and switch settings are verified. Carefully guide

the controller board into the desired slot by allowing

the edges of the board to follow the guides evenly.

Use the lock tabs on the two outside corners to provide

leverage when the board meets the connector. Use equal

pressure on Doth lock tabs until the board seats firmly

into the backplane connectors.

PRIORITY SELECTION

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 In the

vacant slot(s) to obtain priority continuity between

controllers. To jumper across unused slots, connect A93

(data channel priority out) to A94 (data channel priority

in) and A95 Cinterrupt out) to A96 (interrupt priority

in). Reference your Data General Manual for additional

information If needed.
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a) POWER FAIL PROTECTION

The 295C Disk Controller contains a double protection

power fall scheme. The Data Genera! CPU outputs a

signal called "Power Fail" which gives an early warning

of power loss. This is used on the 295C to disable the

drives write circuitry through the open cable detect line.

To enable this power fail protection connect A47 of the

295C backplane slot to Pin A5 of a Nova 3 CPU backplane

slot or A9 on a Nova 4 power supply slot.

In addition, the 295C contains power fail circuitry to

further protect drive data integrity in the event the

slot where the board is installed loses power.

CABLING
ee eee

Reference Figure 3.8 for proper cable connection and

Figure 3.1 for Header Orientation.

BE SURE TO OBSERVE THE ARROWS ON THE HEADERS AND PLUGS

FOR PROPER ORIENTATION (see Figure 3.1.1). AS shown in

Figure 3.8, the 60 Pin "A" Cable connects between J1 and

the first drive and continues from drive to drive in a

daisy chain fashion. The last drive in the chain must

have a terminator installed in place of the daisy chain

cable.

Each drive must have a 26 Pin "B" Cable connected between

the drive and the controller (J2-J5) in a radial fashion.
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CPU

295C DISK

CONTROLLER

A {|Oflj2]3

| i |

iT 4Ts] B [aly Als pa Ta Te}

| DRIVE DRIVE | DRIVE | DRIVE |

SYSTEM

GROUND

DAISY-CHAINING DRIVES

Figure 3.8
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Insure that the port configuration switches match the

corresponding drive type plugged into its port.

Refer to the Drive Manufacturer's Manual for proper

subsystem grounding If required.

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 ifs

attached drive(s) must be connected to a single-

point ground system. Ground connections are made via

ground braids that pass from drive to drive, drive

to computer chassis and computer chassis to earth ground. .

WARNING = To ensure proper ground return to earth,

each component in the system must be connected using

a daisy chain ground system. Both the AC and DC grounds

within each drive must be joined (consult drive manual).

The drives must then be joined by a daisy chain grounding

braid and connected to the grounding post at the rear

3.6.1 SYSTEM GROUNDING

of the computer cabinet.

3./] DRIVE PICK=-HOLD

On Initial power up, the controller will delay activating

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

eases the Initial current demand on the AC power source.
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EXAMPLE FOR 32 SECTOR DISK

Figure 3.9
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3.8 POWERING UP

Turn System power ON. The 295C will perform an Initial

"Selftest" by briefly lighting a red LED. A good test

is Indicated by the LED turning OFF. For more details

refer to Section 5.0. Once a good test is Indicated,

format your Disk. We recommend using the CSI format

due to its added features of; more error checks on

header, conforms to necessary drive characteristics and

does not require patching. For CS! Disk Formatter refer

to Section 4.0, 4.2 and Appendix A. For the next

instaliation step (RDOS) we recommend running Disk

Reliability in order to exercise and test the disk

system. Refer to Section 4.3 and Appendix A. If you

are using AOS we recommend you run Diagnostics in

addition to Reliablity. Under AQS run Diagnostics first

and Reliablity second. Refer to Diagnostics Section 4.1.

The final step involves the use of CSDKINIT for RDOS or

DFMTR for AQS. Before you load any RDOS or AQS onto a

Model 295C disk you must initialize the disk by running

CSDKINIT (RDOS) or DFMTR (AOS). For CSDKINIT refer to

Section 4.4. For DFMTR refer to Data General's Manual.
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5.8.1 SPECIAL CONSIDERATIONS FOR FUJITSU 2351 SECTOR SELECTION

When setting up the sector switch settings within the

Fujitsu 2351 Eagle add one sector to the system sector

block In Table 3.1/3.2. For Example, Bank 4, Select

Configuration 0 (see Table 3.2) Indicates 47 sectors. The

sector switch setting within the Fujitsu Eag!is should

be set to 48. With the Fujitsu Eagle set at 48 your

characteristics with the CSI format will indicate 20 heads,

842 cylinders and 47 sectors.

For Bank 4, Select Configuration 6, 7 and 8 you should

also have one sector added when configuring the sector

setting within the Fujitsu Eagle. Adding one sector Is

only true for the Fujitsu 2351 Eagie. When setting up

the sector switch settings within a Disk Drive use the

sector indicated in the small Block in the lower righf

hand corner of each Bank and Select Configuration (Port)

shown on Tables 3.1/3.2. When Dual emulations or Dual

volumes are used add the two sectors together. For

example, (Table 3.2) Bank 4, Select Configuration 11

the APS sector switch setting would be 70.

SPECIAL CONSIDERATIONS FOR COC 9457 (LARK 1/1)

Insure options W=-4 and W-8 are installed.
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SYSGEN

Listed below Is an example of part of the RDOS System

Generator.

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

Controllers (0-2)

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

3. Controller #1 6160/6161 Type? ("O0"=NO, "I"=YES)

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

5. Number of other types of Moving Head Disk

Controllers (0-2)

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

NOTE: On I|ine 3 answer NO when using RDOS. When you

answer NO you allow up to four Disk Drives (6160 or

6161) to be connected to the 295C. If you answer

YES you allow only two Disk Drives (6160 or 6161)

to be connected.
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4.0 DIAGNOSTICS AND SOFTWARE

There are three levels of dlagnostics; On-board Selftest,

System Diagnostics and System Rellability Programs,

Included In the 295C package is a Master M248 tape

containing these dlagnostics and other CS! supplied

software,

To Jjoad a program from the tape you should:

Mount 400-284-00 tape on drive.

set console switches to 100022 or 100062.

Press RESET and then LOAD switches.

(See Appendix A for specific Program Load Procedures)

The 400-284-00 tape menu will be displayed:

FILE # PROGRAM

2 Disk Diagnostic

3 Disk Formatter

4 Disk Reliability

5 CSDKINIT = Disk Initializer

6 CSDSKED - stand-alone Disk Editor

7 | Previous "SV" and "TX" Files In Dump Format

8 ECC Programs In Dump Format: | |
RDOSECC.SV = for RDOS:

AOSECC.PR = for AQS:

File # (CR):

You should enter the file number of the program you wish

to execute for files 2, 3, 4, 5 or 6.

To load files from file 7 or 8, use the standard CLI

commands:

LOAD/R/V MTO:N (for RDOS)

X RDOS LOAD/V @MTAO:N +.SV +.PR +.TX/C (for AOS)
oy . . , . ; 4=]



DISK DIAGNOSTIC

This diagnostic program is provided to find failures

that are related to the basic operations of the

Disk Controller. The ID Bits (AOS) shown In the sample

below will ald In checking the switch settings. Switch

settings for AOS are described in the Installation

Section, Figure 3.6.

Load the program from the tape provided. (See 400-284-00 tape

loading In Section 4.0).

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

C.Se1..e-DISK DIAGNOSTIC REV. XX

STARTING ADDRESSES:

ZOO“DIAGNOSTIC CINITIALIZE)

Z01-DIRECT ODT ENTRY

ZOZ=-RANDOM SEEK EXERCISERS

SEEK EXER 1 IS A SINGLE DRIVE EXERCISER

SEEK EXER 2 IS A TWO DRIVE EXERCISER WITH SEEK OVERLAt

500- “DIAGNOSTIC (RESTART) )

ENTER DEVICE CODE (27):

ANY DUAL VOLUME UNITS? ENTER 1

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

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

TESTING UNIT 0 .

MAX # OF SECTORS/TRACK WITH THIS CONTROLLER IS 64.

--6122 1.D. BIT=--" :

DIB BIT 7 = Q

~-6160,; 6161 &
ALT1 DIB BIT

ALT1 DIB BIT

ALT1 DIB BIT

ALT1 DIB BIT

ALT1 DIB BIT

UNIT | HDS

NO 4 1.0. BITS--

ndtkuak ton~) OS WER —
1

1

1

1

0

0 ,
CYLS SEC/TRK FORMAT

0 5 823 35 C.S.1.

These are the units and characteristics found, do you

want to loop on reading them? Enter 1. See Diagnostic

Text at the end of the Manual for further details. 4=2



4.2 DISK FORMATTER

The Disk Formatter Program ts a utility designed program

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

Systems.

The following is a sample dialogue:

C.S.1...DISK FORMATTER REV. XX

STARTING ADDRESSES:

500-FORMATTER/CHECK PROGRAM

501-CHECK PROGRAM ONLY

502-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 TQ FORMAT COMPLETION? = 6

CONTROLLER ECC CORRECTION IS ENABLED

DO YOU WANT TQ SOFTWARE DISABLE (YES/NO)? YES

UNIT TYPE HDS CYLS SEC/TRK FORMAT

0 0 5 825 32 D.G.

2 1 5 815 24 D.G.

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

UNIT: 0

ENTER TYPE OF DISK: 0

UNIT: 2

ENTER TYPE OF DISK: 1

FORMATTING UNIT 0,2

See Formatter Text at end of Manual for further detalls.
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4.5 DISK RELIABILITY

The Disk Rellabliity program Is a maintenance program

designed to exercise and test the Disk System. The

program will test from one to four drives.

The following Is a sample dlalogue:

C.S.1...DISK RELIABILITY REV. XX

STARTING ADDRESSES:

500-RELIABILITY TEST

501-RELIABILITY TEST WITH OPTIONS

502-DISK ADDRESS TEST

503-COMMAND STRING INTERPRETER

504-FORMAT ONLY

505-RUN ALL TESTS

506-SEEK EXERCISER

507-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

NOVA 3 TOTAL OF 1K'S = 64

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

ANY DUAL VOLUME UNITS (YES/NO)? NO

CONTROLLER ECC CORRECTION |S ENABLED

DO YOU WANT TO SOFTWARE DISABLE (YES/NO)? NO

UNIT TYPE HDS CYLS SEC/TRK FORMAT

0 0 3 825 32 D.G.

2 | 3 815 24 D.G.

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

UNIT: 0

ENTER TYPE OF DISK: 0

UNIT: 2

ENTER TYPE OF DISK: 1

TESTING UNIT 0,2

See Reliability Text at the end of Manual for further details.
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4.4 CSDOKINIT = RDOS DISK INITIALIZER

Initiallzing a Model 295C Disk -

Before you load any RDOS system onto a Model 295C disk,

you must Initialize the disk by running CSDKINIT. 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 initialization.

Remember that only CSOKINIT will work correctly for

Model 295C disks. If you are bullding your system from

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

after running CSDKINIT. Data General's DKINIT cannot

be run on a Model 295C disk. CSOKINIT can, however, be

used to initialize any DG supported disk.

STEP 1 - LOADING

A) If loading from a M248 tape:

Perform the steps described for loading M248 tape In

Section 4.0.

YOU RESPOND:

5

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

previously loaded onto the disk.
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Mount the disk pack which contains CSDOKINT.

Set console switches to correct device code.

Press RESET and LOAD switches.

PROGRAM DISPLAYS:

FILENAME?

YOU RESPOND:

CSOKINIT or (DIR:CSDKINT, If the program file Is

located in directory, DIR, other than the

master).

STEP 2 = DISK TYPE

PROGRAM DISPLAYS:

DISK INITIALIZER = REV. NN.NN/with C.S.1/. 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 (CSI Emulation) Drive Type

STEP 3 = DISK UNIT

PROGRAM DISPLAYS:

DISK UNIT?

YOU RESPOND:

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

A) lf the disk unit [s not valid =
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PROGRAM DISPLAYS:

ILLEGAL DISK UNIT DECLARATION

Step 3 will be repeated until your response is acceptable.

B) If the disk unit Is valid -

PROGRAM DISPLAYS:

# HEADS # SEC/TRK # CYLINDERS MGB/BLK

99 99 999 Megabytes If

disk >4000 blks.

Blocks if dIsk

<4000 biks.

STEP 4 = ECC CORRECTION

CSDKINIT will allow you to disable/enable ECC correction

on the controller, if It Is currently enabled/disabled

via software. If ECC correction Is disabled In the

hardware, this cannot be changed.

For most situations it is recommended that you software

disable ECC correction while running CSDKINIT. This

will allow the [Initializer to flag those bad blocks which

are potential problems even though they mighT be

correctable at the time of running CSDKINIT. However,

it is also possible to run with ECC correction enabled

in cases where there is a need for using marginal media.
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The three possible dialogues are:

A) PROGRAM DISPLAYS:

CONTROLLER ECC CORRECTION IS HARDWARE DISABLED.

YOU RESPOND:

NONE

B) PROGRAM DISPLAYS:

CONTROLLER ECC CORRECTION IS ENABLED.

DO YOU WANT TO SOFTWARE DISABLE? (YES/NO)

YOU RESPOND:

YES To disable ECC correction while running

CSDK INIT :

NO To leave ECC correction enabled while

running CSOKINIT

C) PROGRAM DISPLAYS:

ECC CORRECTION IS SOFTWARE DISABLE.

DO YOU WANT TO ENABLE? (YES/NO)

YOU RESPOND:

YES To enable ECC correction while running

CSOKINIT

NO To leave ECC correction disabled while

running CSOKINIT

STEP 5 = COMMANDS AND SUBSEQUENT OUTPUT

The commands which can be selected are identical to Those

of DKINIT.

From this polfnt on CSDKINIT will perform exactly as OKINIT.
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4.5 CSDSKED = RDOS STANDALONE DISK EDITOR

CSDSKED provides the same functions for the 295C 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 CSDSKED.

STEP 1 = LOADING

A) lf loading from a 400-284-00 Tape:

Perform the steps described for loading 400-284-00 tape In

Section 4.0.

YOU RESPOND:

5

B) If loading from disk: (CSDSKED.SV must have been
previously loaded onto the

disk).

Mount the disk pack which contains CSDSKED.

set console switches to correct device code.

Press RESET and LOAD switches,

PROGRAM DISPLAYS:

FILENAME? |

YOU RESPOND:

CSDSKED or (DIR:CSDSKED, if the program file Is

located in directory, DIR, other than

the master). :



STEP 2 = DISK TYPE

PROGRAM DISPLAYS:

DISK EDIT = REV NN.NN WITH C.S.1. DISK SUPPORT =- REV. 1

DISK DRIVE MODEL NUMBER?

YOU RESPOND:

6XXX

NOTE: Enter the X's as shown above.

A) Jf the disk type [s not valid -

PROGRAM DISPLAYS:

ILLEGAL DISK TYPE

Step 2 will be repeated until your response is acceptable.

B) tf the disk type Is valid -

PROGRAM DISPLAYS:

6XXX (CSI Emulation) Drive Type

STEP 3 = DISK UNIT

PROGRAM DISPLAYS:

DISK UNIT?

YOU RESPOND:

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

A) lf the disk unit [Ts not valid -

PROGRAM DISPLAYS:

ILLEGAL DISK UNIT DECLARATION

Step 3 will be repeated until your response is acceptable.

B) If the disk unit Is valid -

PROGRAM DISPLAYS:

# HEADS # SEC/TRK # CYLINDERS MGB/BLK

99 99 999 Megabytes if disk

>4000 biks.

Blocks If disk

<4000 bdbiks.
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STEP 4 = ECC CORRECTION

CSDSKED will allow you to disable/enable ECC correction

on the controller, If It Is currently enabled/disabled

via software. tif ECC correction Is disabled [In The

hardware, this cannot be changed.

The three possible dialogues are:

A) PROGRAM DISPLAYS:

CONTROLLER EC CORRECTION IS HARDWARE DISABLED

YOU RESPOND:

NONE

B) PROGRAM DISPLAYS:

CONTROLLER ECC CORRECTION 1S ENABLED

DO YOU WANT TO SOFTWARE DISABLE? (YES/NO)

YOU RESPOND:

YES To disable ECC correction while running

CSDSKED

NO To leave ECC correction enabled while

running CSOSKED

C) PROGRAM DISPLAYS:

ECC CORRECTION IS SOFTWARE DISABLED

DO YOU WANT TO ENABLED? (YES/NO)

YOU RESPOND:

YES To enable ECC correction while running

CSDSKED

NO To leave ECC correction disabled while

running CSDSKED

STEP 5 = COMMANDS AND SUBSEQUENT OUTPUT

The commands which can be selected are identical to those

of DSKED. From this point on CSOSKED will perform

exactly as DSKED.



4.6 ECC - ECC ERROR CORRECTIONS COUNTER FUNCTIONS

The Model 295C controller maintains a counter of ECC

corrections for each drive connected to the board(s).

These are the corrections performed by the firmware and

are therefore Invisible to the system except through

these counters. The counters are automatically cleared

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

is powered down.

The CSI supplied ECC program (RDOSECC.SV for RDOS and,

AOSECC.PR for AOS) allows you to monitor the media by

displaying or modifying the counters. Some installations

may decide to reset the counters to zero on some regular

basis: dally, weekly, monthly or whatever.

STEP 1 = EXECUTING THE PROGRAM UNDER CLI

A) RDOS Version

ENTER: RDOSECC

B) AQS Version

ENTER: X AQSECC
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STEP 2 = MAIN MENU

CUSTOM SYSTEMS = ECC FUNCTIONS

1 - DISPLAY CONTROLLER ECC CORRECTIONS

2 - RESET CONTROLLER ECC CORRECTIONS

3 = STOP

NOTE: - SELECT ONLY THOSE DRIVES WITH CS! CONTROLLER BOARDS.

RESULTS ARE UNPREDICTABLE ON OTHER BOARDS!

ENTER SELECTION |

YOU RESPOND:

1) To display the ECC corrections counter(s)

2) To modify the ECC corrections counter(s)

3) To terminate the program and return to the CLI

STEP 3 = ENTERING THE UNIT

lf you selected 1 or 2,

PROGRAM DISPLAYS:

ENTER UNIT:

YOU RESPOND:

OZn (n = 0, 1, «.., 7) for RDOS

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

Carriage return or new line 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

carriage return or new line.



STEP 4 - MODIFYING THE COUNTER

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

another message after Step 3:

ENTER NEW VALUE:

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

the counter set. The number must be between 0 and 65,555

This step will be repeated until! you enter a carriage

return or new line which will return you to Step 5.
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5.0 TROUBLESHOOTING

Selftest checks out all the Internal! functions of the

controller board once for every time power [s applied to

the board. If short RAM test Is enabled the test takes

approximately 300 MS. If long RAM test Is selected (See

Section 3.4.2 for switch setting) the test takes one minute.

lf Selftest passed, the red LED will go out. If a

fallure was detected, the LED will blink a repetitious

code Indicating the subtest and corresponding circuiT,

that failed.

Looping on error can be achieved by setting SW1 at H5

(See Section 3.4.2) and depressing the 1/0 reset switch

which causes the microprocessor to loop on fhat

particular subtest.

Looping on Selftest can be achieved by setting SW7 on F2

(See Section 3.2.1) which causes the microprocessor to

continuously loop on the entire Selftest unless an error

occurs. The LED will pulsate on each pass.

Reference Table 5.1 for Seiftest Error Codes.
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CODE TEST

REGISTER TEST

RAM TEST

2940 ADDRESS

GENERATOR TEST

CONDITION FF, BIT TEST

AND 32 BIT SHIFT TEST

SEQUENCE ERROR TEST

SYNC DETECT TEST

ECC TEST

POSSIBLE FAILURE

The data In register F

did not compare with register

Q. 2901 or 2902 may be bad.

Data read from RAM did

not compare with data

written. 2114, PBUS or

RAM data bus may be bad.

Data read from 2940's

did not compare with

data written. 2940 may

be bad.

The state of the condition

flip flops were not correct.

Command Full, Busy, Done,

Controt Full, Overflow

(2901), DCHDN (2940) may

be bad.

The bit testing logic may

have failed.

The bit shifting mechanism

may have failed. (2901)

A forced sequence error

did not occur within a

specified amount of Time.

Format sequencer may be

bad. (No Clock)

A sync detect was not

made in a 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.

The generated ECC pattern

did not compare with the

expected pattern. The

shift registers, ECC

logic, or multiplexers

may be bad.

lf the Selftest LED does not blink or go out, then the

2925 clock circuitry or the 2910 might be bad.

SELFTEST ERROR CODES

TABLE 5.1
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CUSTOMER SERVICE

Our warranty attests the quality of materials and workmanship
In our products. Jf 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

Custom Systems 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 [Ss wrong with the controller. The tests

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

manual. Please run the test sequence BEFORE considering

product return.

Returned Material Authorization.

Before returning a product the Custom Systems for repair, please

ask for a "Returned Material Authorization" number. Each

product returned requires a separate RMA number. Use of This

number is 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.@., 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 possibile effort to test a suspected maifunctioning controller

should be made before returning the controller to Custom Systems,

Inc. 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

295C SMD Controller should be obtained by performing the following

tests. (Include error program counter numbers and accumulator

contents If applicable).

FUNCTION TEST RESULT

SMD selftest

Diagnostics

Reliability

Other test performed:

Please allow our service department to do the best job possible

by answering the following questions thoroughly and returning

this sheet with the malfunctioning board.

1. Does the problem appear to be intermittent or heat sensitive?

(lf yes, explain).

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

DDOS, DTOS).

3. Describe the system configuration (i.e. peripherais, 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)
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6.0 PROGRAM CONTROL

INSTRUCTION FORMAT

symbolic form for

DXXF AC,

DXX = DOA,

F = Function:

C (Clear)

S (Start)

P (Pulse)

1/O Instructions:

DOC, DIA, DIB, DIC

- 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 8 15. Also clears RD/WRT and drive

attention flags and interrupt request.

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 & 15.

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 by switches)

BINARY REPRESENTATION OF AN 1/0 INSTRUCTION

Oo 12 3 4 5 6 7 8 9 10 41 #12 135 #14 = «15

oi1{/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 JORST instruction

Or execution of the mask instruction with accumulator

Bit 7 equal to a zero.

lORESET INSTRUCTION

IORST

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.



lOSKIP 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 1S CLEAR.

SKPBN OSKP - SKIP IF BUSY FLIP-FLOP (SS SET.

SKPDZ DSKP = SKIP IF DONE FLIP=FLOP 1S CLEAR.

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

6.2 ACCUMULATOR FORMATS

6.2.1 DOA = SPECIFY COMMAND AND DRIVE

DOAF AC, DSKP

Oo 1 2 3 4 5 6 7 8 9 10 4 #%¢2 13 #14 «2215

/oj}1i1] ac

—- ee et

01 0: F DEVICE CODE |

Accumulator

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

| R/W| CLR SEEK i

eee a

DN | DONE COMMAND | DRIVE NOT USED

BIT POSITION

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

1 - Ciear Seek Done Attention Fiag for Drive Unit 0

if It is a ONE

2- Clear Seek Done Attention Flag for Drive Unit 1

if it Is a ONE

3 - 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
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FUNCTION REQUIRED

TO INITIATE

0000 READ START

0001 RECAL IBRATE PULSE

0010 SEEK PULSE

0011 STOP DISC PULSE

0100 OFFSET FORWARD PULSE

0101 OFFSET REVERSE PULSE

0110 WRITE DISABLE PULSE

O11 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

1141 FORMAT START

NOTE: See Section 6.3 for detailed command description

9 - 10 Drive Selection

00 = Drive Unit 0

O1 = Drive Unit 1

10 = Drive Unit 2

11 - Drive Unit 3

DOA will reserve a previously unreserved drive

Bit Position 9 Is not used if 616X

11-15 Reserved for future consideraTfion



address for a command that requires a data channel transfer

6.2.2 DOB - LOAD STARTING MEMORY ADDRESS

DOBF AC, DSKP

O 1 2 3 46 5 6 7 8 Y 10 1 #12 13 #14 «215

Oj ;1] 1 AC 1 O QO F DEVICE CODE

Accumulator

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

| MEMORY ADDRESS BITS

/\

L—- 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

operation.

6.2.3 DOC = LOAD DRIVE ADDRESS

6.2.3.1 DOC - SPECIFY CYLINDER

DOCF AC, DSKP

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

7 |
o;l1j1}] ac fait | pF DEVICE CODE

Accumulator (if previous DOA specified a Seek)

O12 3 4 5 6 7 8 9 10 11 #12 135 #14 #15

NOT USED CYLINDER ADDRESS



6.2.3.2 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)

Oo 1 2 3 4 5 6 7 8 9 10 44 #1742 #15 #14 =«215

HD {SEC CNT

MSB |MSB 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)

Oo 1 2 3 4 5 6 7 8 9 10 41 1412 13 #14 «215

SURFACE ADOR SECTOR ADDR COUNT

Q- 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, OSKP

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

Oj1}1] ac lo jol1 |] F DEVICE CODE
4

a
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Accumulator

011/243 -4.5 16/47/18] 9
{ tt

12/13} 14) 15

#4

* 5

10

11

12

13

14

15

*Bit Positions 4 and 5 are

Control Full

R/W Done

Unit 0 Atten Done

Unit 1 Atten Done

Unit 2 Atten Done

Unit 3 Atten Done

Bus Error

lllegal Sector Adr

ECC Error

Bad Sector Flag

Cy! Addr Error

Surf/Sect Addr Error

Verify Error

R/W Timeout

Data Late

Read/Write Fault

not defined if 616X Emulation



CONTROL FULL

R/W DONE

UNIT ATTEN

DONE

(UNITS 0-3) —

BUS ERROR

ILLEGAL

SECTOR ADDR

Will be a one when the controller

receives a pulse function. Wil

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.



10

ECC ERROR

BAD SECTOR

FLAG

CYLINDER

ADDRESS ERROR

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

erroriless data.

The Cylinder Address contained

within the Sectors Header did

not match the requested cy! inder

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 wil |

be terminated immediately.
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11

12

13

14

15

Refer to Table 6.1

SURFACE/

SECTOR )

ADDRESS ERROR

VERIFY ERROR

READ/WRITE

TIMEOUT

DATA LATE

READ/WRITE

FAULT FLAG

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 DQC).

2) The CRC polynomial did not ed.

correlate with the Header Address.

3) The Data Syne 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 af least one

bit is set in bit positions 6

through 14 or a drive fault

occurred during a Read/Write

transfer operation.

for detailed description.



BUS

ERROR

ILLEGAL

SECTOR

ADDRESS

ECC

ERROR

BAD

SECTOR

FLAG

CYLINDER

ADDRESS

ERROR

SURF /

SECTOR

ADDRESS

ERROR

VERIFY

ERROR

READ/

WRITE

TIMEOUT

STATUS BIT CONTROLLLER

POSITION ACTION

6 Sets done

10

11

12

13

Immediately

Sets done

immediately

Sets done aft

the end of

sector

Transfer

Sets done

immediately

Sets done

immediately

Sets done

immediately

Sets done aft

the end of

The sector

transfer

Sets done

immediately

READ/WRITE FAULTS (DIA)

TABLE 6.1

ERROR RECOVERY

New command re-try

Read/Write Transfer. May

correct the problem.

New command If error re-

occurs. Check the drive

characteristic switches to

make sure if agrees

with 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 faulfT.

New command. Bad sector

flag should be set if

surface analysis.

New command. Check ECC

error also to determine

if the error occurred

due to a flaw in the media.

New command.



6.2.4.2 DIB - READ DRIVE STATUS

DIB AC, OSKP

11812 #13 «+14 15

O11 AC |/o/1/1 F DEVICE CODE

¥Q - Invalid Status

*1] = Drive Reserved

*¥2 - Trespassed

3 - Ready

4 - Busy

#5 - Positioner Offset

6 - Write Disabled

*7 - 1D

*8 <= lll Sur/Cyl Addr

#9 - ll! legal Command

*10 - DC Voltage Fault

*il- Pack Unsafe

12 - Positioner Fault

*13 - servo Clock Fault

*14 - Write Fault

15 - Drive Fault

*These Bits are undefined [f 616X



INVALID STATUS

DRIVE

RESERVED

TRES PASSED

READY

BUSY

POS |ITIONER

OFFSET

WRITE DISABLED

ILLEGAL

SURFACE OR

CYLINDER

ADDRESS

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 [Is not

on cylinder.

The selected Read/Write head was

moved from on cylinder dead

center as was specified by an

offset forward or reverse command.

Status from the drive indicates

that a write type of command

cannot be executed.

This Bit Is a one if 6122 is

selected, a zero for all other

emulations.

The requested surface or cylinder

address exceeds the capacity of

Read/Write operationthe drive.

will terminate Immediately.
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10

11

12

13

ILLEGAL

COMMA ND

DC VOLTAGE

FAULT

PACK UNSAFE

POSITIONER

FAULT

SERVO CLOCK

FAULT

The controller was requested to

perform a write type of command

while servo Is offset or write

disabled is active.

Not Implemented.

Conditions exists within the

drive which may impair the

safety of the media. This bit

will be a one if a fault status

is received directly from the

drive Interface.

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 field. The system

should send a recal command to

recover from this error.

A clock synchronization failure

occurred between the serial data.

being read and the reference

clock coming from the disk drive.

In most cases this means that the

header or data sync was not

encountered within a specified

amount of fime.



14

15

WRITE FAULT

DRIVE FAULT

This flag would set If the format

on the disk did not agree with

what the controller expected.

Check the switch settings fo

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 more detailed description.

6.2.4.3 DIC = READ SURFACE, SECTOR AND COUNT

DICF AC, DSKP

8 9 10 41 #12 #13 14 #215

1} ac ft fo F DEVICE CODE
oe ee me eee — mn ae ee

8 9 10 11 #12 13 14 «15

NU CURRENT

SURFACE ADDR

ae ee. 6 eee a 
—_— ee

CURRENT | TWO'S COMPLEMENT OF |
SECTOR ADDR | NUMBER OF SECTORS

REMAINING

6.2.5 READ STATUS - ALTERNATE MODE ONE

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.



6.2.5.1 DIA - READ CURRENT MEMORY ADDRESS

DIAF AC, DOSKP

Accumulator

Oo 1 2 3 46 5 6 7 8 9 10 44 #12 135 14 =#=15

EXT CURRENT MEMORY ADDRESS _ |

After the execution of this Instruction the value of

the accumulator will contain the memory address fo

where the next data word transfer will take place. The

memory address counter Is incremented by one after each

data channel transfer.

6.2.5.2 DIB - READ EXTENDED MEMORY ADDRESS

DIBF AC, DSKP

Accumulator

Oo 1 2 3 4 5 6 7 8 9 10 4 %12 15 #14 «215
<r es meme ee ee ee oe, es - we meee ——- ow ewes os - ~ + + ee ee CTE © OF CEES

mp |

‘HD | SEC CNT! |
/MSB; MSBI 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.

6.2.5.3 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 6.2.6.5.
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6.2.6.1

6.2.6.2

6.2.6.3

DIA - READ ECC REMAINDER UPPER

DIAF AC, DSKP

Accumulator

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

1X7 3029) 28, 27| 26) 25| 24 25, 24 21| 20) 19/ 18) 17) 16 |
Xk IX | ||X X x X

DIB - READ ECC REMAINDER LOWER

DIBF AC, DSKP

Accumulator

N15) 14) 13:

DIC = NOT CURRENTLY IMPLEMENTED

6.3 DETAILED COMMAND DESCRIPTIONS

6.3.1

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

is basically broken up into three groups:

1. Data Transfer Command

2. Drive Commands

3. Alternate Mode Commands

The Command fs 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.
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Read/Write Initialization Steps:

1.

D

Control full and Orive status must be tested for

proper state before commencing with a Read/Write

Command.

Send the Starting Surface and Sector Address along

with the two's complement of the number of sectors

transferred. (See DOC)

Send the Starting Memory Address of where the data

Should be stored or retrieved. (See DOB)

Send the Command type and the desired Drive Unit

Number. (See DOA)

lssue a Start Pulse.

Read/Write Termination Possibilities (Done Set):

1.

2.

All the sectors Implied by the two's complement

sector count were transferred.

A Drive or Read/Write Error was encountered.

DIC command should be issued to determine which

sector the error occurred aft.

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 COMMAND

When busy sets, the controller will walt 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

[s read and compared with the starting sector address,

starting surface address and stored cylinder address

to insure that the proper sector has been physically

located. Before the data can be accepted the header

must match the specified address, the header CRC must

be good and no bad sector flags encountered. If the

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

the appropriate status bit and done flag is set immediately.

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

serial data is sent to the SMD interface formed into

parallel words by the controller and transferred to the

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

the ECC Code appended in the data is checked to insure

proper data by reading the results of the remainder. A

data error occurred If the remainder is not equal to

zero. In the case of an error the controller wil|

transfer the data into memory and then set ECC

Error Flag and Done. If the ECC Enable switch was

closed (refer to switch settings), the controiler wil!

attempt to correct the data within its own buffer prior

to transferring it to memory.
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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 [ft

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

to be transferred, the controller will begin searching

for the next sector while the data from the previous

sector is transferred to memory.

WRITE COMMAND

When busy sets, the controller will wait for the

positioner to be on cylinder If the selected drive

is still In the process of seeking. Upon the completion

of the previous seek operation, the controller will

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

The starting address of memory was specified by the

previous DOB Instruction. The controller searches

for the desired sector and performs a head verification

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

the surface of the disk. Once the correct sector Is

found, the controller will select the sector buffer

previously written by the data channel control. The

contents of this buffer is then written on to the disk

surface proceeded by a gap and data sync. The controller

incorporates two sector buffers. Therefore, the

data channel logic can write into one buffer while data

is transferred to the disk from the other.
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6.3.1.3 VERIFY

When busy sets, the controller initially starts out as

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

verify header etc). Once a full sector is transferred

from the disk to a controller buffer a comparison is

made against system memory. This is accomplished by

reading a word from memory starting from the previous

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

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

Done will set.

6.3.1.4 FORMAT

The objective of the format command is to write the

header information (surface, sector and cylinder

address) on a sector. Up to 64 contiguous sectors

may be formatted per command. Data that was contained

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

Refer to Figure 6.2 for format details. Format is also

used to set the bad sector flag.

6.3.1.5 READ BUFFERS

Reads the contents of the currently used buffer and

transfers all 256 words to memory specifled by the

starting address. Primarily used for diagnostic

purposes.

6.3.2 DRIVE COMMANDS

|IOPULSE (sets control full) Initiates any one of the

following commands: Recallibrate, Seek, Stop, Offset,

Write Disable, Release, Examine Ram and Trespass.
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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 QO.

This command moves the heads more slowly than a seek to

0, so It should not be used for data acquisition.

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 [s 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.

6.3.2.1 RECALIBRATE

6.3.2.2 SEEK

6.5.2.5 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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6.3.2.4 OFFSET REVERSE

6.5.2.5

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 forwared or reverse

may be used as an attempt to recover data that cannot

be corrected by the error correction algorithm.

WRITE DISABLE

6.5.2.6

6.5.2./

Not implemented.

RELEASE DRIVE

When enabled, this command clears the reserved condition

of the specified drive which the processor had previously

reserved. When disabled, the controller ignores this

command, thereby allowing the controller to be used with

very high speed processors requiring fast response to unit

selection.

lf dual processor operation is required, this command must

be enabled per the instructions in Section 3.2.6.

TRES PASS

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 timout feature times out.
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6.5.2.8 STOP DISK

6.5.2.9

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.

EXAMINE RAM COMMAND

This command gives the system the capability of reading

from or writing to the 295C controllers memory. This command

must be proceeded by a DOC containing the address of the

desired RAM location,

ln 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 = QO),

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

reliability programs.

Db. Number of ECC corrections by the controller (each

unit has a separate count).

Cc. Maintenance testing.

d. Features that may be considered in the future.
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DETAILED DESCRIPTIONS OF USER RAM LOCATIONS

OCTAL ADDRESS NAME

1422 DISABLE

CORRECTION

1460-1462 SELECTED

DRIVE

CHARACTERISTICS

1500-1503 UNIT

CORRECTION

COUNTS

DESCRIPTION

The least significant bit

is used to [ndicate If

controller self corrections |

are permitted. This bit

will be Initialized on a

power on or an IORESET

Switch. lf the ECC

Switch (G5 SW Position 8)

is on it will be initialized

To a zero, if it is off

it will be initialized to

a one. lf one is written

into this bit, correction

will be software disabled.

Correction cannot be

software enabled if the

ECC Enable switch ts off.

These locations will be

updated whenever a new

drive is selected.

1460 - Maximum sector

address

1461 - Maximum surface

address

1462 - Maximum cylinder

address

Allow invalid status to

go away before a reference

is made. Avoid writing

to these locations.

These locations will be

incremented each time

the controller does a

correction either by the

ECC algorithm or an

Early/Late re-try. The

maximum count per unit is

65535 (the count will

Stay at maximum if there

are any more corrections

To that unit). The counts

are initialized to zero

on either a power on or

an 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

1776-8 EPROM REVISION LEVEL

DIC ACCUMULATOR

0123 4 5 67 8 9 10 11 #12 «13 14 «15

0;';0;0;0;0{40; 0;0 REVISION LEVEL

EXAMPLE: Revision Level 6 EPROMS

Location 1776-8 = 000006-8

1777-8 PROM ID/REV

DIC ACCUMULATOR

Oo 1 2 3 4 5 6 7 8 9 10 41 #12 135 14 #15

0. IDENTIFICATION REVISION LEVEL
:
! Mmm 2D

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:

AQ = 002600 (NOP Command Unit Q)

Al = 001500 (RAM Address for DOC)

DOC 1, DSKP ; Send RAM Address

DOAP 0, DSKP s Send NOP Command and IOPULSE

DIA O, OSKP > Wait for Control Full

MOVZL# 0,0,SZC s To be zero

JMP .=2 |

DIC 2, DSKP s Put contents of RAM Location

1500 Into Accumulator 2
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WRITE To Location 1500 Octal (Clear Unit 0 Corrections)

Accumulator set up:

AO = 002600 (NOP Command Unit 0)

Al = 101500 (RAM Address for DOC)

AZ = 000000 (RAM Data)

DOC 1, OSKP ; send RAM Address

DOB 2, OSKP ; Send RAM Data

DOAP 0, DSKP ; Send NOP Command and IOQPULSE

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.

6.3.3.1 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.

6.3.3.2 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 jin

order to determine whether the data error within the

sector read [S correctable or not.

ERROR CORRECTION CODE (ECC)

When a write command [Is specified the ECC hardware divides

the data field within the sector by a fixed *generator

polynomial and appends the resulting checkword to the

data field.

*Generator Polynomial

X=-32 + X=-23 + X-21 + X-11 + X-2 + *W1

6-28



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-1 + X=-2 + 1) (X21 + 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 bifs.
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256

Reserved for

future Drives

DRIVE

CHARACTERISTICS

DRIVE TYPE 2

DRIVE TYPE 1

DRIVE TYPE 0

128

FORMAT

ALT FORMAT

READ/WRITE

64

FORMAT

MAIN FORMAT

READ/WRITE

0000

BANK 1]

FORMAT SEQUENCER EPROM MAP

Figure 6.1] 6-30
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The 295C Disk Controller features a format sequencer which

controls the disk side of the controller. The firmware

which controls this sequencer {is contained In 2716 EPROMS

allowing disk format changes to take place In the EPROMS

instead of the microprocessor firmware.

The format sequencer firmware is arranged In eight banks

of 256 words each and fs switch selectable for the format

bank desired. Each bank consists of half READ/WRITE/

FORMAT CODE and the other half drive characteristics.

The Read/Write/Format section of a given bank contains

the format choices (Main or Alternate).

The Alternate Format is selected only on Ports 2 and 3.

Therefore, two header format types could operate

simultaneously on this controller restricted only by

the port locations. See Figure 6.2 for Header Formats

6.5 FORMAT SEQUENCER

see Figure 6.1.

6.5.1 READ/WRITE FORMATS

supported and Tables 3.1/3.2.

6.5.2 DRIVE CHARACTERISTICS

The drive characteristics section consists of 16 separate

blocks of drive characterlistics configurable for each port.

The following Is Information necessary to format size

and communicate precisely with a given disk drive.

1) Maximum Surface, Sector and Cylinder Address

2) Two Volume (CMD, Lark, etc.) and Dual Volume

3) Syne Byte
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Booting

Step 1

Step 2

APPENDIX A

DIAGNOSTIC SUPPORT PACKAGE
GENERAL INFORMATION

Diagnostics from Magnetic Tape.

Mount the tape on the Tape Drive and put the Drive

On-line. Be sure that your BPI. setting matches the

tape you received.

Program Load - The method of program load varies for

different processors. Some of the possibilities are

described here.

lf your system does not have a program load option,
consult your processor manual.

lf your system has front pane! switches, set them to

100022 for the Primary Tape Orive, or 100062 for the

Secondary Drive. Then press program load switch.

For the $140 virtual console, set 11A to 100022 for

the Primary Tape Drive, or 100062 for the Secondary

Drive. Then enter 100022L (or 100062L).

For the $120 virtual console, enter 22H for the

Primary Tape Drive or 62H for the Secondary Orive.

For the Point 4 virtual console, enter P22 for the

Primary Tape Drive or P62 for the Secondary Drive.



LOADING DIAGNOSTICS FROM TAPE TO YOUR SYSTEM DISK

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

is a DUMP Format copy of the previous files. This allows

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

Step 1 While the System Is running, mount the tape and put the

Drive On-line. Be sure that you have correct BPI. setting.

Step 2 For an RDQS System enter the commands:

INIT MTO

LOAD/R/V MTO:X

RELEASE MTO

For an AOS System enter the commands:

SUPERUSER ON

DIR :

X RDOS LOAD/V @MTAO:X

REWIND @MTAO

SUPERUSER OFF

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

response to filename? or pathname?).



ZETIA

Please give us your comments.

Please use tNis form to send us your comments regarding

trnis Tecnnical Manual. Your input Is greatly appreciated!

Proplems will de promptiy addressed and action raken as

necessary. iff you wisn a written reply, piease furnisn

your name and mailing agoress. Thank you.

Date

Name Title www ee ee

Firm ee ee ee ee ee e+

Aaggress$S_ow we ne en ee eee

City/State/Zip ee ee eee ee ee

TECHNICAL MANUAL TITLE. ee

DOCUMENT NUMBER__U_ REVISION

ERRORS IN MANUAL:

SUGGESTIONS FOR IMPROVING EITHER THE MANUAL OR THe PROOUCT:



NO POSTAGE

STAMP

NECESSARY
IF MAILED IN

UNITED STATES

Business Reply Mail
FIRST CLASS PERMIT NO. 339 HOPKINS, MN §5343

POSTAGE WILL SE PAID BY AOORESSEE

ZETA <>.
6850 Shady Oak Road

Eden Prairie. MN 55344 AA



e@e1 DISKD

ESSSCRRPARA

45

SSSIVRARAGRFSSEERS

ROS ASSEMBLER REY 64. cu 11:55:43 86/22/84

ww ‘wee Nee ws wwe =.

JERE OEE EERE rh et

DESCRIPTION: ZETACO SMD DISK CONTROLLER DIAGNOSTIC

PRODUCT OF 2ETACO, 1984
bo heck od . o. 8k kk shes Bo ho aha cde «be chins fe «= Rowdies Aen elmore « Benecdin ache «dete cf hhheaiesiesic «be he trvie =i te Acie te he hit hs de de che de cis he de de ke ch Me ke ht ike bh hk Ke

TTL OISkD

DUSR A=1

NOMA OK

1 @ PRUGRAM NAME ; DISKD. SR

é. @ REVISION HISTORY:

REY. DATE

) 62/17/83 j

441 w9/87,’83 » ANOTHER RDY UNIT WARNING, 4 HD ERR C22,
iOS BOUTSTRAP(400’S), NO OFFSET TESTS

i FOR CMD‘S

dd B50 23034 1» 2990, 296 AND BMX TESTS

» DEVICE CODE CHANGE ROUTINE

HS bie’ Le/'34 »cDFL CHANGES, AS TESTS 17-76

5. @ MACHINE REQUIREMENTS:

NOVA OR ECLIPSE FAMILY CENTRAL PROCESSOR

MINIMUM OF 16K READ. WRITE MENG

TETACU SMO DISK CONTROLLER

B-3 DISK DRIVES

TELETYPE OR CRT AND CONTROL

4.6 TEST REQUIREMENTS: N/A

2. @ SUMMARY

THIS PROGRAM 15 A HARDWARE DIAGNOSTIC FOR THE

cETHCO SMD DISK CONTROLLER AND DRI'ES.

TRE CEVICE CODE MAY BE <@-/6 OCTAL WITH THE

DEFAULT BEING <7

6. @ RESTRICTIONS:

THIS PROGRAM HAS NO RESTRICTIONS HS TO SINGLE OR

DUAL PROCESSOR HARDWARE CONFIGURATION. HOWEVER, THE

DIAGNOSTIC MAY BE RUN ON ONL’? ONE CPU AT A TIME AND

MUST BE THE ONLY PROGRAM BEING RUN WITHIN THE DISK

SYSTEM.

’. @ PROGRAM DESCRIPTION’ THEORY OF OPERATION:

¢.1 "A" TESTS CHECK:

- BUSY, DONE, 1/0 BUS SELECT LOGIC

- DISK SELECT LOGIC, CONTROLLER RAM

(2 "B" TESTS CHECK:
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; ~ START. BUSY, CLEAR LOGIC

i - RECALIBRATE. ATTN, INTERRUPT LOGIC

- INTERRUPT DISABLE, INTA LOGIC

i ~ THAT SEEKS TO CYL’S @,4/2 CYL MAX AND CYL MAK CAN AT

i LEAST BE EXECUTED AND SET DRIVE BUSY.

- READY/SELECT LOGIC

7.3 "C* TESTS CHECK:

i - THAT THE CA REGISTER INCREMENTS PROPERLY

*IA OCH OR BAC REQUESTS

THAT A WRITE CAN BE EXECUTED

SELD, CLEAR LOGIC

THAT SEEK WRITE OPERATIONS CAN BE EXECUTED

~ WRITES TO DIFFERENT HDS, SECTORS

- MULTI-SECTOR WRITES

- THE INCREMENT HEAD LOGIC

- TLLEGAL SECTOR, SURFACE. CYLINDER CONDITIONS‘es ~ - ~~ Nee ‘es e. ‘ee —.
74 "E" TESTS CHECK:

- THAT A READ MAY GE EXECUTED |

; 3 SECTOR WRITE RERD UPERATIONS ¢9 DIFFERENT

, DATA PATTERNS) AT CYL’S @ 1/2 CYL PRX AND CYL MAX WITH FULL

; CORE COMPARE

DHTA YERIFY FUNCTIGN (NORMAL AND WITH FORCED ERRORS)

- OFFSET MODES

~ TLLEGRL COMMAND TRAPS

j - WRITE C'YL# TO HEAD &, SECTOR @ OF ALL CYLINDERS

: - WRITE HEAD # TO SECTOR 8 CF ALL HEADS ON CYL &

~ WRITE SECTOR # TO ALL SECTORS OF HEAD & CYL o

- ERCH UF THE BOWE OPERATIONS 15 FOLLOWED

BY A CORRESPUNDING RERL.’CHECK OPERATION TO VERIFY

DISK HODRESSING LOGIC.

) ro "F" TESTS CHECK:

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

A BHD SET FLAG [5 SET AND TESTED

THE FORMAT 15 SET TO NORMAL ARTER COMPLETION oF

THESE TESTS.

) #8 SEE SWPRK 7? OPTION

i ?.6 "S" TESTS ARE SEEK EXERCISERS

Nee - PERFORMS RANDOM SEEKING EACH SEEK 15 FOLLOWED BY A

READ TO HEAD &, SECTOR o

~ PERFORMS RANDOM OVERLAPPED SEEKING TO TWO DRIVES.

EACH SEEK IS FOLLOWED BY A READ TD HEAD @, SECTOR @.

U2 15 THE THE PRIMARY UNIT UNDER TEST AND U2

15 THE NEAT DRI'E FOUND IN A 12,3, ETC. SEARCH.

, TF ONLY 1 DRIVE, TEST [5 BYPASSED. TEST IS ONLY RUN

i HFTER A PASS IS ACHIEVED ON ALL DRIVES.

‘. ee ~~. we.
~-

' 3.6 OPERATING MODESSWITCH SETTINGS:

58.1 SWITCH SETTINGS

LOCATION "SWREG" IS USED TO SELECT THE PROGRAM OPTIONS
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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. 3

SHITCH OPTIONS

DIFFERENT BITS AND THEIR INTERPRETATION HT LOCATION

“SWREG" IS RS FOLLOWS:

BIT GOTAL «BINARY INTERPRETHTION

YHLUE = 'FALUE

1 ¥ LOOP ON ERROK

iad ob SKIP LOOPING ON ERROR

2 H PRINT TO CONSOLE

hs HBORT PRINT GUT TO CONSOLE

~ J O) NOT PRINT « FAILURE

Lom PRINT «2 FAILURE

a 4 (4) NOT PRINT ON THE LINE PRINTER

Heb i PRINT ON THE LINE PRINTER

5 4 GU NOT HALT ON ERROR

Mae L HALT ON ERRUR

. 4 MA

Hid 1 DISHBLE FORMATTING HEAD &. CYLINDES 9, SECTOR #

##5EF Le. cH.

W Ne A

Ady It RECALIBRHTE CURING SCOPE LOOP

3 ’ aa

aay 1 L SECOND DELRAY CURING SCOPE LOOP

LORS a WA

mast PROGRAM WILL PRINT TEST #°5 AND FIRMWARE REVISION

i166: 8 N'A

wwe iL PROGRAM WILL EXIT TO 007 WHEN

NOT IN TESTS Fi- ##SEE 7. SiH

SWITCH IS SET TO @ UPON EXIT

12¢0) 6 SKIP LONG RAM TEST

eee =f LUNG CONTROLLER RAM TEST

SWITCH COMMENDS

NCE THE PRUGRAM STARTS CSECUTING THE STATE OF ANY OF

THE BITS CAN SE CHANGED 6 HITTING KEYS 1-3, ARF. 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 GF LOCRTION “SWREG" WILL SET BIT @.

(DEFAULT MODE 15 DEFINED AS ALL BITS OF SWREG 5ET TO @)

UTHER COMMANDS (7 = CONTROL KEY)

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

THIS COMMAND GIVEN AT ANY TIME WILL RESET "SWREG*
TO DEFAULT MODE AND RESTART THE PROGRAM.

THIS COMMAND GIVEN AT ANY TIME WILL RESTART THE

PROGRAM. SWITCHES ARE LEFT WITH THE VALUES THEY

HAD BEFORE THE COMMAND WAS ISSUED.

THIS COMMAND GIVEN AT ANY TIME WILL CAUSE THE

PROGRAM CONTROL TO GO TO ODT <NOTE: THIS [5 AN

OPTIONAL COMMAND AND [5 AYAILBLE ONLY IF

UDTPK iS PRESENT)

THIS COMMAND GIVEN AT ANY TIME WILL PRINT THE

CURRENT OPERATING MODES.

THIS COMMAND GIVEN AT ANY TIME WILL LOCK THE

PROGRAM INTU SWITCH MODIFICATION MODE WHERE

MORE THAN 1 BIT CAN BE CHANGED.

» 3.6 OPERATING PROCEEDURETPERATOR INPUT:

1 LORD USING THE BINARY LOADER

_¢ STARTING ADDRESSES

eOO-TU IDENTIF'? CISK TYPE (INITIALIZE)

PROGRAM THEN PROCEEDS 10 Sow,

e@1-O0T DIRECT ENTRY? ONLY

cHe-RANOGM SEEK EXERLISERS. 61 PASS OF DIAG FOR EARLY UNIT FIRST?

SEEK EXER 1 15 A SINGLE DRIVE EXERCISER

SEEK EXER 2 15 TWO ORIVE EXERCISER WITH SEEK GYERLAP

THA-DLAGNUSTIC RESTART)

43 THE PROGRAM PRINTS “PRSS" FOLLOWING EACH

COMPLETE FHSS THROUGH THE TE5TS. RANDOM

SEEK EXERCISER PERFORMS i680 SEEKS

PER “PASS” MESSAGE.

7.4 DEVICE CODE OF CONTROLLER IS REQUESTED (2? 15 DEFAULT)

4aa

Kg

_5 UNIT NUMBERS TO BE TESTEL ARE REQUESTED TO WHICH THE OPERATOR
ENTERS THE UNIT NUMBERS TO BE TESTED, SEPARATING

THE INDIVIDUAL #°5 BY A <> UR SPACED.

6 UPERATOR 1S REQUESTED TU ENTER 4, IF UNIT CHARACTERISTICS

DISPLHYED ARE INCORRECT. AND WANTS TO LOOP ON READING THEM

i 16. PROGRHA GUTPUT ERROR DESCRIPTION:

WHEN AN ERROR IS CETECTED THE PROGRAM PRINTS THE ERROR

PL, AC’S 8,4, AND 2 AT THE POINT OF ERROR, THE FRUGRAM THEN.

OES INTO A SCOPE LUGP BETWEEN THE ENTRIES TO

J SETUP AND . LOOP ALLOWING THE GPERRTOR TO SET SWPAK.

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

THE PRINTOUT WILL BE OF ONE GF THE FOLLOWING FORMATS:

H. STANDALONE CONTROLLER TEST FRILURES-



4oo Fyom, CR ye bt ps‘

wee 01SKD

; B. STATUS ERRORS

i MODE «6=CsCN'Ts8 DATA

; CYL f HERD ot SECTOR #

; ACA(STRTUS) SHOULD =ACE

; DESCRIPTIONS OF FAILING STATUS BITS

C. MEMORY/DISK ADDRESS ERRORSBSURAPARR
{1 MOLE UNIT $ DATA

12 ; UrL # HEAD $ SECTUR &

i | ENDING NEMORY. DISK ADURES3 ERROR

14 j ACLOMAYOH: SHOULD =HUY

Le. U. INTERRUPT TIMEOUT

MODE ‘Shel? $ CATA

1o ' OL # HEAL # SEL TOR &

wt INTERRUPT TIME

ee AVGU TIONAL TEST si GNIFICANCE LAH BE FOUND IN THE PROGRAM

25 VSTING. SLOUGH TT TS HUPED THAT A NEED FOR THE

at LISTING WILL SE MINIMAL. IWATE SwREG) WILL PROVIDE

a ALL LUNTROL GYek CEST LOR OPTIONS AND PRINTOUTS.

a OATH ERRURS will -ESULT IN TRE L2T 3 a000-BAD

<3 PRIRS AND THE: S0DRESSE: cE IND PRINTED ALONG BITH THE

Lid TSE COUNT. fF an ECD eFROR [5 DETECTED. THE CALL

mt ; SHED WiLL ALENOWLEDGe THE FACT FNC: RETURN TI THE

MAIN TES) UR THE OATH LOMPHRE = INTOUTS RESULT

UA THE LST ERROR PRES ONL AS THE CHECK ROUTINE

CAEN: FHE cNTIRE READ BUFFES. AY ERROR ACCOMPANIED

EY AN ELL cerOk. TERMINATING THE READ, MAY CAUSE ALL

VATA iN SUCCEEDING SELTORS 1G APSEAR GAL

-c TESTS THAT -ESSURM A ORECALTERATE HAVE A oS CEC.

3 DELAY SUILT INTO THE SCUPE LUOF SET SWPRK SG = 1

Si , TO INTRODUCE AN ADCITIGNAL 2 SECUND CELAY QURING

<1 i THE SCUPE OiF

4° ; iN GENERAL EACH SUCCESSIVE TEST ASSUMES ALL

4 PREVIOUS TESTS WORK. S8YPASSING ERRORS

i CAN RESULT IN CONFUSING SITUATIONS

+h IN THE SETUP OF MORE COMPLEX TESTS.

i it CEBUG HELP:+ be
oe

rere |
3 O°DTD 14

is

1 * Te SPECTHL NOTES. SPECIAL FEATURES:

= 12.4 IF THE ClSe. PACK HAS BAD SECTOR FLAGS SET ON CYLINDER
+ MB» UR ON THE FIRST o SECTORS UF HEAD 0 OF ANY CTLINDER,an

ERROR PRINTOUTS WILL RESULT WHEN THE FLAGS ARE

ENCOUNTEREL:.

af SJ) at a t22 TESTS Fi-FS ALTER THE FORMAT ON

CrL @, HO 4, SEC d FOR PURPUSES OF

CHECKING THE FORMAT LOGIC AND BAD SECTOR LOGIC.

n

etvn
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ae DIKD

BreStSsBSRaABRSRA
i SMPRK? SHOULD BE SET TO 1 IN ORDER TO STOP PROGRAM

FROM EXECUTING THE FORMAT.

i 123 SOME SCOPE LOOPS WILL REQUIRE A RECALIBRATE

; TO INITIALIZE THE DISK DRIVE FOLLOWING A FAILURE.

SET SWPAK 8 = 1 TO INTRODUCE THE RECALIGRATE TO THE

UNIT UNDER TEST.

; 12.4 DISK PACKS

ONLY USE DISK PACKS FORMATTED BY THE DISKF

PHCK FURMATTER PROGRAM. THE DIAGNOSTIC PRUGRHM

WILL WRITE J¥ER MOST UF THE DI5k SURFACE

{ » 43. RUN TIME:
THE RUN TIME FOR A PRSS 15 HRPROAIMATELY: 3 MIN
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‘1 PROGRAM NAPE OOSKP. ok

eM OWEMISTON ALSTURY:

wey. UATE

Hit oy = BS: Ss '

id roe foes /ADUG FUR ALTL OSTTDO. AOS SSTRAP die
We dar 28. 84 HtCLSR PULSE COUNTER, ERROR Lot, a

SERRURS MS FOR BRD SECTOR Log

ree YICe COCE TARNGE LUTIYE

do fini 4 SELL UM WRITE. CORY

ood ABCHINE ROGUTREMEN TS

ALVA ELLIPSE FAMILY CeNTeAL PROCES SOF

tee READ WRITE MEMOR'S

TELETRE Ge OCKT CiSriRy

ETA at DISK CONTROLER

Me-= < ui af. ORL VES

ai TES) ROGUITREMENTS N'A

tod UNH R

THE cErrlU SMO DISK CONTROLLER FORMATTEP

PROGRAM 1S a PROGRAM DESTONED Ti) FORMAT HM

WELK DISK PROKS TO BE LEED ON DISK SYSTEMS.

THE PROGRAM TS ‘NOT! A MAINTENANCE PROGRAM

; AND HOSUMES THE HARDWARE 7 GE IN WORKING URDER.

THE PROGRAM WILL HALT ON HAY NGN-DATH RELATED

CRRORS. ALTHOUGH PRESSING CONTINUE WILL SLL

THE PROGRAM TO PROCEED. [7 15 NOT RECOMMENDED:

THAT THE PROGRAM BE RUN UNDER THESE CONDITIONS.

IT 15 ALSO RECOMMENDED THAT ON-BOARD ECC BE

SUPTWARE JR CONPTGUPED DISABLED WHEN FORMATTING.

THE CONTROL CAN BE ANY DEVICE 2te76 OCTAL

THE DEFAULT 15 2? Hb SEE 3

(6 RESTRICTIONS: = N/A

9 PROGRAM DESCRIPTION/THEGR' OF UPERATION:

a FORMATTER PROGRHM (STARTING ADDRESS <SA> 586)



THE DISK IS FIRST FORMATTED AFTER WHICH A FORMAT

DONE MESSAGE IS PRINTED. THEN A SOOSS PATTERN

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

RA RANDOM SEEK TEST IS PERFORMED, AND PASS [5 PRINTED.

THE DATA PATTERN IS THEN ROTATED

£ BIT AND THE WRITE/READ/READ/SEEK PROCESS [5 sEPEATED.

AT THE COMPLETION GF THE NUMBER OF PASSE: ENTERED

BY THE OPERATOR, A.LOG IS PRINTED HNO THE OF IVES

ARE RELEASED.
atric te tee he hehe oe oie “le dete <de de dete de dete —TOOROCT TOT OUVe RO £0 Hh Kb AM

nv Yr Ye
a pep “ye “yey yey eT eee ee ee

IT 1S RECOMMENDED THAT AT LERET 2 PASSES tle Re RS), wITH

ON-BORRC eli SOFTWARE CISRBLED, GE ALLOWED TU INSURE FHUK

AMAL IT'. TF TIPE PERMITE, LOMDER RUNS WILL FURTHER INSURE
RELIABILITY.

(PRCA HCH ICHCHCR EAC ACA EACH AREA ACR AACA CAC ACN AACA MAAR

ANY HARD OHTA CR ADDRESS ERRORS WILL RESULT IN THE

SHO SECTOR FLAG BEING 2ET IN THAT SECTOR. ANY

aT DATA” UR "ADDRESS ERROR" ADDRESS ENCOUNTERED

iWiLk JBuSe THE SAD SECTOR FLAG 70 GE SET. ANY CTHER

SRR WILL CAUSE THE PROGRAM TO PRINT THE FS'LURE TO
TRE (T'! AND THE FRUGRHA WiLL HALT. ##THIS PROGRAM [5 NOT

INTENGED TO SEH RELIABILITY PRoGeHM EGR THE SISK SYSTEM

ANC IN GENERKL ASSUMES "HE TNTROL ANG: OF TVE To SE IN
WORKING Leber.

H HARE ALURES: ERROR 12 COP INED HS SUCK RPTER Tu

niTEMP TS 4RVE CEEN MROE cOTH RESULTING IN AN ADDRESS

SRR OR BRO CATA ERS TS OEPINES AS SUCH APTER

2 Ue URE OF 16 WRITESREMD RETRY S HAYE BEEN
AMES SP UL,

JRELE PROGRAM ONLY OSA Sad)

coffe sz cA TU ESLEPT THAT INTT IAL MACK COR MAT

SPErRT iON iS cPRSSED.

". STRAT iST hes

TYRE 2 SOR 157 S84. LIEK ADDRESSES GF BAD SECTORS,

OATS “4p AUREL ES = RROR, MLUS A STATISTIC [RELE oF
JeERALL ERRT:

ANTE «© -Hd CHARACTER TYPED WHILE EXECUTING

“eis Cub wilh END IT AT "HE NEXT CHANGE OF

CHT TYPE.

D. Lita RECOVERY (SA Sa)

USe T RECOVER LOG IF PROGRAM WAS STOPPED BEFORE

US PRINTOUT.

E COMMAND STRING INTERPRETER (SA SHS)

HS 4 TRIUBLE SHOUTING HID THE SERVICE

EnGINEER MAY TYPE IN HIS OWN TEST LOOP
METER STRRTING AT S@3, THREE ARGUMENTS

MUST BE ENTERED IN RESPONSE 7 THREE

PRUGRAM QUESTIONS, "UNIT". "DATA". AND

“COMMAND STRING" ALL NUMBERS MUST ENTERED:

IN OLTAL,

is UNIT: = TYPE UNIT # OR CARRIAGE TO

SE THE PREYIOUS ENTRY

IT. DATA: == RAN=RANDOM
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RLO=ALL ONES

ALZ=ALL ZERUS

PAT=140118 PATTERN

FLO=FLOATING ONE PATTERN

FLZ=FLOATING ZERO PATTERN

RORSALTERNATING CYLINDER HAD

HEAD, SECTOR WORDS

YARTEXISTING WORDS ENTERED PRE'TOUSLY AS

DESCRIBED GELCH

ALTEPNATIVEL' ENTER @ STRING OF UP TO 7

CCTAL 16 ELT WORDS TL GE

USED #S DATA THE WORDS

ENTERED ARE USED REPERTEDLY

TO MAKE UP OA SECTOR BLOCK.

TYPE CARRIAGE TO USE THE

PREVIOUS ENTR'?.

ial. COPMANG STRING:

aeOPT TONS READ HEAD, SECTOR, #560 TORS

2 WRU E SAME

2. SEEK CYLINDER

4 RECALIBRATE

5 LHP G0) TO SEG INNING Oe LP

= DELAY NM ONSDELAY IN MS:

ViSABLE (WRITE GISA6LE>

&, TRESPASS

3 STOP O15k

‘a. RELEASE

it WFR CORP SCT FOR RRL: |

ie. LPR GOPPSET “EVERSE >

Le. LR BEGIN LOGF HERE:

if VERIFY (WRITE)

ia =ORMAT CYL. 40, SECTOR

br, SAG CSAC SECTORS rl, HO. SECT ok

i MEMORY ADDR. DHTAGWRITE: .CONTSOLLER MEMORY COMMAND

L5. TPE CARRIAGE RETURN TO SE THE

PREY ICUS COMMAND STP iG.

More CART cITHEY SPACES OR A COPIMA

MAY ce USED AS AN ARGUMENT CELIMITER.

CHUH RESPONSE IS TERMINATED 641

TYPING CARRIAGE RETURN. IF MORE

ROOM [5 NEEDED ON H LINE, TYPE

LINE FEED TQ SPACE TO THE NEXT LINE.

THE WORD “SAME” USED WITH REAC. OR WRITE.

WILL CAUSE THE PREVIGUIS DISK

RODRESS PARAMETERS Th BE USED

HAR TYPED WHILE 4 STRING [5 SEING ESECUTED WILL

LAUSE CHE PROGRAM TO RETURN TO COPPAND STRING START.

THE ESCAPE KEY WILL BYPASS UNIT AND CATA PROMPTS 70

THE CURMAND STRING PROMPT.

TE FOLLOWING EXAMPLE WOULD CAUSE UNIT

1 10 SEEK CYLINDER S@, THEN REPEATEDL'?

WRITE SECTORS 2 AND 3 GF HEAD 5,

THEN READ IT BACK AND CHECK. DATA IS SPECIFIED

H> ALTERNATE WORDS UF ZEROS THEN ONES.
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UNIT: 1

CATA: WAP re

COMMAND STRING: SEEK 54 LR WRITE 5,22 READ SAME LOGP

THE FOLLOWING EXAMPLE WOULD WRITE ZERO 10

CONTROLLER MEMORY LOCATION 154 <OCTAL)

WIT: 1

CATH: N'A

COMMAND STRING. MEMORY LoaSii, 3

NOTE. UPPER MEMORY BIT = £ DEFINES A WRITE

STH UPT IONS

ATEPESENT BITS ANG THEIR: INTERPRETATION AT LOCSTISN

‘upEs" 15 8S FOLLOWS

217 UTA BINARY INTERPRETATION |

VALLE | WALAE

i 3 WWD SH EReOR

=i SKIP LODPING oh cPROF

a rf “Ga Tl CONSOLE

a) REWeT POINT GUT TO CONSOLE

= J wo NOT CRINT SM CHE LINE PRINTER

Beth kL Peitsr OM THE LINE PRINTER

ii be 4 Ny

HiWed 1 CHHIELE CAD SECTIIR PRINTOUT

eorni itd PRO CEOURE GPERATOR [MFT

n fERIFY ORIVE CORIVES) ARE READY ON-LINE

€ LIAL POOGRFM USING BINARY LUADER

DTG SUN LTHER THAN TEST S88. ENTER CONTROL "0"

AT 3 2, ENTER STARTING ACLRESS FOLLOWED EY AN "R”

STARTING AODRESS ¢SAD

Hy PEMD UNIT CHARACTER I 7.02 AND TKEN RUN FORMATTER «isn:

mala FORPIRTTER.“CHECK PROGREP

ait CHECK PROGRAM ONL

ie ERROR LOG RECOVERY SEE 7 B. BAD

53 CLARIRND STRING INTERPRETER

OPERATOR [5 REQUESTED TO ENTER CEVIZE COGE OF

COMTRULLER “DEFAULT 27)

OPERATOR 15 REQUESTED TO SET SWPAK FOLLOWED

EY’ # CARRIAGE RETURN (SEE 3 3)

MUNTH, DAY. ‘EAR CIE fr, HOUR, &% MIN

“TF CCR] 15 GIVEN THIS ROUTINE [5 BYPRSSED)

ENTER @ GF PASSES FOR TEST COMLETION CIF CCR) IS

GI¥EN THIS ROUTINE 15 BYPASSED)

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

UNIT NUMBERS, TYPES, AND THEIR CHARACTERISTICS

ARE THEN DISPLAYED, “PLEASE VERIFY"

OPERATOR [S THEN REQUESTED TO ENTER

UNIT NUMBERS TO BE TESTED(@-3)

OPERATOR [S THEN REQUESTED TO ENTER

TYPE OF DISK (USER DEFINED ENTER 16)

R. [F TYPE ENTERED DID NOT MATCH, ENTER ¥

1 2 OR 3 TO RE-DEFINE A DISK TPE

B. # OF HEADS FOR NEW TYPE ‘IN DECIMAL:

U. $F CYLINDERS FOR NEW TYPE CIN DECIMAL

D. # OF SECTORS FOR NEW TYPE (IN DECIMAL. HNNOT BE COWNS IZED)

E RETURN TU 3

GPERATOR INPUT CONTROLLED PRINTOUTS ARE AS FOLLOWS;

L = FIRST 208. BRO SECTORS, DATA, OR ADDRESSES

ALSO LISTED 15 A COUNT FOR CONTROLLEF |

JGRRECTSUNIT CON BOARD ECC CORRECTION AND OFFSET CORRECTS)

PROGRAM OUTPUT. ERROR DESCRIFTION:

2. ERRURS- ERRUR STATUS [5 PRINTED

WHENEVER ENCOUNTERED WHEN DATA ERRORS

HRE FOUND ONLY THREE ARE PRINTED PER

ENCUUNTER. .SEE PHRHGRHPH ty 2)

2 oiP cPRURS ARE ENCCUNTERED MORE THAN ONCE,

HOCOUNT wILL FE PECORDED AND A BAD CECTOR FLAG SET.

ALL AQOWESS INP WILL GE PRINTED IN GCTAL.

ERROR SESORTING AND RECOMERY

ALL ERRORS ARE IDENTIFIED, AND THE

FRCGRAM 15 ROWTED YIH BASE TO A CALL TG Ch Si.

WITH TRE ESCEPTION GF ROORESS AND DATA ERRGPS

ORE TRIGRHP WILL THEN LOOP FOR OPERATOR INTERVENTION,

UN THE EHEIS OF SWPAK (SEE 3. 3

RECALIERRTE ~- ANY? UNUSUAL STATUS [5 PERORTELD

IMMEDIATELY ANG HN ERROR RETURN EXECUTED.

SEEK - POSITIONER FAULT STATUS RESULTS

IN STATUS PRINTOUT AND ERROR RETURN.

WRITE - FULLGWING "DONE" GN A WRITE, ERRORS ARE

CHECKED IN THE SEQUENCE SHOWN GELOW ERROR

RECOVERY PROCEDURE 15 OUTLINED FOR EACH CASE.

[F THE ERROR [5 NOT PRESENT THE NEXT CHECK [5 MADE.

DRIVE STATUS <G1B) 15 CHECKED 1ST FOR BOTH READ ANC

WRITE BEFORE ANY DIA CHECKS HRE MADE

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

ELC(ORTA GK), OR ANY DRIVE FAULT- PRINT THE ILLEGAL

STATUS HND DO AN ERROR RETURN.

7. ADDRESS ERROR- REPEAT THE WRITE, IF TEST PHSSES

THE SECOND TIME, 00 A NORMAL RETURN; OTHERWISE

FLAG AS HARD, 5ET THE BAD SECTOR FLAG FOR THAT SECTOR
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RND DU AN ERROR RETURN.

IF A HARD CYLINDER ADDRESS ERROR OCCURS, A READ
ON AN ADJACENT HEAD WILL BE ATTEMPTED TO DETERMINE

WHETHER THE FAULT SHOULD BE CLASSED AS A SEEK ERROR

OR AN ADDRESS ERROR THE FIRST 38. HARD ADDRESS

ERRORS WILL HAVE THEIR ADDRESSES LOGGED.

6. ENDING MEMORY ADORESS -PRINT THE ERROR MESSAGE,
CHECK FOR A DISK ADDRESS AND D0 AN ERROR RETURN

7 ENDING 015K ADORESS -PRINT THE ERROR MESSAGE AND

CO AN ERROR RETURN

READ - 4LL rEHD CRRORS WITH THE EXCEPTION UF DATA RELATED

ERRORS ARE aHHOLED THE SAME AS DESCRIBED FOR THE WRITE

JPERAT IONS

OATH ERRORS - OATH [5 PERERO 9 TIMES.

IF CATH 1S CHO ON 2 OR MORE UF

th TS lES, A AARD ERROR COUNT 15 INCREMENTED.

THE oRD SECTOR FLAG 12 SeT IN THAT SECTOR, AND AN

CRRIM RETURN 15 TRHKEN IF DATA 15 GOOD GN ALL RETRIES,

rae cRRUPF GS SUNS TDERED SOFT ANG A NORMAL RETURN [5

TAKEN.

THE 157 Oi) SATA ERRORS «HARD OR SOFT? ARE LOGGED

DEBUG HELE:
fy 44

OTD Gt

sr Ei AL NOTES. SPECTAL FEATURES |

b. TRE FRUGRAM 15 'NOT' A ARINTENANCE PROGRAM

GNU S5sJMES THE RROWARE TO BE IN WORKING ORDER.

THE PROGRAM WTLL HALT ON ANY NON-DATA RELATED

ahh > ALIAUUIGH PRESSING CONTINUE WILL ALLOW

"HE S@ROM To PROCEED, IT 1S NOT RECOMMENDED

“HAT THE COUGRAM Be RUN UNDER THESE CONDITIONS.

= it IS RECOMMENDED THAT AT LERST 3 PASSES Ch’ R RS:

EE ALLOWED (SEE BELOW) TO INSURE PACK SUALIT'.

[F TIME PERMITS, LONGER RUNS WILL FURTHER

INSURE QUALITY.

PROGRAM RUNT IPE:

PROGRAM RUNTIMES ARE SUBSTANTIALLY REDUCED WITH

MEACRICS UP 4k UR LARGER. RUNTIMES ARE ALSO

VEFENDHNT CN CPU TYRE. ORIVE SIZE AND ORIVE TYPE.

> PASZE> HETER FORMAT ARE RECOMMENDED FOR

SURFAVE YERIFICATION.

READ. WRITE AND SEEK OPERATIONS ARE TIMED

cv SPECIAL ROUTINES. WHEN THE PROGRAM 15

FIRST STARTED, THE TIMING ROUTINE WILL TEST

FOR THE PRESENCE OF A REAL TIME CLOCK (RTC)

TO OERIVE TIMING FROM IT.
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2 DESCRIFTION: ZETACO SMD DISK CONTROLLER RELIABILITY PROGRAM
}

j

; PRODUCT OF ZETRCO, 1984
bende dee he hehe ACA AEA MMM ANA AMAA AGS MARA A AAAS GAS M SRS NAMA NAAN SE

TITL CURR

13 200001 DUSR &=t
14 pane NOMA x
15 (1.9 PROGRAM NAME. DISKR. 5R

EFBSEDKRKEARR
Lr i249 REVISION HISTORY

3 ' REY. UATE

cA A We BSS ;

“ft : tt 49.00 OS 5426 # SKF TOGETHER, STACK AND

eo ; »ROS BOOTSTRAP AT 400, NO VERIFY

23 ; (WITH RANDOM DATA TEST Sdz SWT La
ag ae" 05,834 » ROO RELEASE COMMANG TO PC

on ; (FOR CUAL PORT, CRIS CHAIN

ck. i DISK SECTOR PULSE COUNTER

ar , DEYITE TOGE CHANGE RDLITINE

a ; W2 PRT 24 SECTOR

ad ; Ws Woe S0'S4 i cP i,

ot fg MACHINE REQUIREMENTS

te MOVAYECULPSe FAMILY CENTRAL FROCES SOR

74 lok READ. WRITE MEMO

ws . TELETSCE Gh OFT GLSPLAY

ao CETACU SID CSE CONTROLLER

ar . Wee OTK CRIVES

23 44 TEST PEGULREMENTS : Nv’

dy

41 nn TUR

4d:

42 ; THE ZETACU DISK CONTROLLER KELIABILITY

44 i PROGRAM IS A MAINTENANCE PROGRAM DESIGNED TO

45 EXERCISE AND TEST THE ZETACO SMD DISK SUB-SYSTEMS

$6," AND i-4 DISK DRIVES. THE DISK DRIVES MAY GE

47 i SHARED GETWEEN TWO COMPUTERS IN WHICH CASE

48 j THE FOLLOWING PRUGRAMS MAY GE RUNNING IN EACH

; COMPUTER :ts ve) ‘

STARTING ADRESSES’ 5 (SA) 508, 5041 RANDOM RELIABILITY

OA S03 CUMMAND STRING (IF RELERSE COMPIAND [5

INCLUDED IN THE COMMAND STRING)

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

THE DEFAULT [S 27 -SEE 3.1 FOR OTHER SETTINGS

10.0 RESTRICTIONS:SE SseaPosee 1 THE DISK DRIVES MAY BE



weed

LER ROURRENMESSREKRRSRRiobh

DISKR

~~: we ~~, we. ~.

SHARED BETWEEN TWO COMPUTERS IN WHICH CRSE

THE FOLLOWING PROGRAMS MAY BE RUNNING IN ERCH

COMPUTER:

STARTING RORESSES’S (SA) S@@, 561 RANDOM RELIABILITY

SA 503 COMMAND STRING CIF A RELEASE COMMAND IS

INCLUDED IN THE COMMAND STRING)

IF NO ORIVES ARE TO GE SHARED, THERE ARE NO OTHER
RESTRICTIONS AS 70 THE RUNNING OF THESE PROGRAMS ON

A SUAL PROCESSOR SYSTEM

<. RNY COMBINATION OF CRIVES

MAY BE TESTED BY THIS PROGRAM AT A SINGLE TIME.

PROGRAM DESCRIPTION THEGRY OF GRERAT ION:

A RELIABILITY TEST (SA Thm

A RANDOM NUMBER GENERATOR [5 USED TO SELECT A

CISK CRIVE. CYLINGER, HEAD. BEGINNING SECTOR,

ra NUMBER OF CUNSECUTIVE SECTORS. RANDOM

CATA LS THEN GENERATED. WRITTEN, AND READ.

THE SEQUENCE [2 REPEATED INDEFINITELY.

TF ORUMBING MULTIPLE UNITS, OVER LAPPED SEEKS ARE

ENFLUYED IF THE NEST RANDOM UNIT 15 DIFFERENT FROM

THE CURSENT UNIT UMDER 1.0 EXECUTION

S. RELIABILITY TEST (SA Sed) WITH OPTIONS

SANE AS AL EXCEPT THAT OPERATOR [5 GIVEN

UPTIONS UN CATA PATTERNS (SEE 7D IL)

AND MAY CAUSE 4 CONSTANT CYLINDER, HEAD, SECTOR

DR # CF DECTORS. ANY LETTER RESPONSE TO CYL. HEAD ETC.

aG)> RANDOM FUNCTION FOR THAT VARIABLE. A CARRIAGE

PETURN UNL SETS THE RANDOM FUNCTION FOR ALL ‘ARIABLES.

THE SPCrATIR [2 ALSO ASKED TO RESPOND TU

siTrer SPT LONCTES.NO>. IF YES. A RANDOM DELAY H-46, Sais)

l= INSERTED INTO THE BACKGROUND LOOP TO CREATE

HOMDRE = MCHRONGUS O15K- 1.0 LOOP.

L. INCREMENTHL DISK ADDRESS TEST (SA Su)

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

REQUESTED DATA IS FIRST WRITTEN (SEE SWPAK1G) OVER

THE ENTIRE PACK. THEN THE CATA IS READ FROM

ALL SECTORS . THIS INSURES THAT ALL DISK

PACK BLOCKS ARE “ICEABLE AND ARE FORMATTED

PROPERLY. THE TEST 15 THEN REPEATED FOR ALL

READY CISCS, AND PASS IS PRINTED. THE

SEQUENCE [5 REPEATED INDEFINITELY.

#NOTE

SWPAK?=1, PROGRAM WAITS AFTER WRITE WITH READ

VERIFICATION ALLOWING OPERATOR TO CHANGE PACKS.

WPHKE=L PUTS PROGRAM INTO READ ONLY MODE

#8 SAS SOL Sez ONLY. IF 5A S@L-DATA MUST ‘NOT! BE

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

ANY NON-OCTAL INPUT IS TREATED AS A LETTER

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

SECTORS GETS RANDOM FUNCTION IN THE RELIABILITY

TEST WITH OPTIONS.

D. COMMAND STRING INTERPRETER (SA 583)

AS A TROUBLE SHOOTING AID THE SERVICE

ENGINEER NAT TYPE IN HIS GWN TEST LOOP.

AFTER STARTING AT S83, THREE ARGUMENTS

MUST BE ENTERED IN RESPONSE TO THREE

PROGRAM GUESTIONS; "UNIT". “ORTAY. HAD

"COMMAND STRING". ALL NUMBERS MUST ENTERED

IN OCTAL.

I. UNIT: «TYPE UNIT # OR CARRIAGE TO

USE THE PREVIOUS ENTRY

[T. OHTH: = RAN=KHAC

ALUSALL ONES

ALZ=HLL CERO

PHT=L55555 PATTERN

ROT=155555 PATTERN ROTATED ON

SUCTESSTIVE FASSES

ALT=S2525 PHTTERN

PLO=FLUATING OHE PATTERN

FLO=FLORTING CEST PATTERN

ROR=ALTERNATING CYLINDER AND

AERO. <ECTOR WORES

PRR=ERTSTING WORT S ENTERED PRES IGUSLY AS

DESCRIBED BELCH

ALTERNATIVELY ENTER A STRING OF UP TG 7

SCTAL 16 BIT WOROS TO bE

J5ED HS ORTH. THE WORDS

CNTERED HRE USED REPEATEDLY

Ti) MARE UP A SECTOR BLOCK.

TYPE CARRIAGE TO USE THE

YIOUS ENTRY.

IT. COMMAND STRING:

UPTIONS 1. READ HEHD, SECTOR. #5EC TORS

c. WRITE SANE

. SEEK CYLINDER

4. RECALIBRHTE

“ LUDP .60 TO BEGINNING OR LR)

B. DELAY NoCN= DELAY IN MS)

r. DISABLE <WRITE DISABLE)

8. TRESPFSS

3. STOP DISK

18. RELEASE

ii. GFP GFFSET FORWARD)

é. OFR (OFFSET REVERSE)

43. LR <BEGIN LUOP HERE?

14. VERIFY (WRITE)

15. MEMORY ADDR, DATA (WRITE) (CONTROLLER MEMORY COMMAND)
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16. TYPE CARRIAGE RETURN TO USE THE

PREVIOUS COMMAND STRING.

NOTE THAT EITHER SPACES OR A COMMA

MAY BE USED AS AN ARGUMENT DELIMITER

ERCH RESPONSE IS TERMINATED BY

TYPING CARRIAGE RETURN. IF MORE

ROOM 1S NEEDED ON A LINE, TYPE

LINE FEED TO SPACE TO THE NEXT LINE

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

WILL CAUSE THE PREVIOUS DISK

HOCRESS PARAMETERS 10 BE USED.

AN R TYPED WHILE A STRING 15 BEING EXECUTED

WILL CAUSE THE PROGRAM TO RETURN TO THE

COMMAND STRING START. THE ESCAPE KEY WILL

SPHSS THE UNIT AND DATA PROMPTS TO THE

COMMAND: = TRING PROMPT.

THE FOLLOWING EXHMPLE WOULD CAUSE UNIT

1 TQ SEEK CYLINDER 5@, THEN REPEATEDL'

WRITE SECTORS © AND 2 UF HEAD S,

THEN REHD 17 BACK HNO CHECK. DATA IS SPECIFIED

HS ALTERNATE WORDS UF ZEROS THEN ONES.

WNIT: 1

DATA. & errr?

COMMAND STRING: SEEK Si LR WRITE 5.2.2 READ SAE LOCP

THE FOLLOWING EARLE WOULD WRITE ZERO TO

LUNTROLLER MEM LOCATICN 1508 “OCTAL:

INIT: ot

ORTH: NVA

COMMAND STRING: MEMORY 1615200, 0

NOTE UPPER MEMORY BIT = 1 DEFINES A WRITE

E. QUICKIE FORMATTER «SA 584)

FORMATS PACK AND HALTS. THERE [5 NO VERIFY,

NO FLAGS ARE SET, AND NO ERROR CHECKING

FO ORUNALL ¢5A 55)

PROGRAM ALTERNATES BETWEEN THE PROGRAMS DESCRIBED

IN 7. B¢4 DATA PATTERNS -PAT, RAN, FLZ, FLO) AND

’.C(6 DATA PRITERNS -PAT. RAN, ADR, ALT1 ZEROES, ONES)

AND 7H) AND IN THAT ORDER.

G SEEK EXERCISER (SA 366)

PROGRAM PROVIDES A SEEK SCAN SEQUENCE

CONVERGING FROM THE EXTREME GUTERMOST TRACKS INTO THE

HOJACENT TRACK IN THE CENTER, THEN DIVERGING AGAIN TO

THE EXTREMES.

H RANDOM SEEK EXERCISER (SH 587)

PROGRAM PROVIDES A RANDOM SEEK SEQUENCE

HG, H ALL SEEKS IN GH ARE FOLLOWED BY A 1 SECTOR READ

BUT WITH NO DATA CHECK ALL SEEKS ARE TIMED

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

SEEK PATHS FOR MAX, MIN VALUES ARE ALSO LOGGED.

HEECHUTION -ECC ERRORS WILL RESULT IN SA’S 586, 587 IF
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PACK 1S NOT 1ST WRITTEN AFTER FORMATTING

I. ERROR COUNT/LOG RECOVERY (SA 518)

IN THE EVENT A PROGRAM WAS STOPPED DURING A RUN, THE

ERROR LOGS MAY BE RECOVERED AT THIS STARTING ADDRESS.

wreJST BE DONE BEFORE ANY PROGRAM RESTART RS PROGRAM

INITIALIZATION ZEROES ALL LOGS.

SWITCH SETTINGS

STDS

SWITCH OPTIONS

DIFFERENT BITS AND THEIR INTERPRETATION AT LOCATION

“SWREG" IS AS FOLLORS.

BIT QCTAL BINARY INTERPRETATION

VALUE YALUE

1 8 LOOP ON ERROR

490001 SKIP LOOPING UN ERROR

2 6 PRINT TO CONSOLE

ce = | ROORT PRINT OUT TO CONSOLE

4 a PRINT PASS

aes 00 NOT PRINT PASS

2 6 OD NOT PRINT GN THE LINE PRINTER

wen =i PRINT GN THE LINE PRINTER

5 4 DU NOT EsIT TG OCT ON ERROR

ying = 4 EXIT TO QOT ON ERROR

r 4 kk N'A

modo =f BREAK FOR FALK INTERCHANGE

3 a) seek HL’A

WHHL FUR RERD ONLY MODE (5A Sit, SZ)

3 4 NAA

Ayiod =o4 BYPASS DATA CHECK

i4(A) 8 N/A

wae4g =f OG VERIFY AFTER WRITE (SA S@2 ONL'? AND

NOT RANDOM DATA)

11(B) Q W’A

wee = i ENABLE BAD SECTOR PRINTOUTS

L200) g N'A

8418 = HALT ON DRIVE ERROR PRIOR TO

RECOVERY RECALIBRATE OPERATION

13(D) a NO TRACE

Bede4 = 1 TRACE PRINTOUT ON ERROR

OPERATING PRUCEEDURE/OPERATOR INPUT:

H VERIFY DRIVE (DRIVES) ARE READY ON-LINE

6. LOAD PROGRAM USING BINARY LOADER
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C. TO RUN OTHER THAN TEST 5@5, ENTER CONTROL “O"

i AT 3.2, ENTER STARTING ADDRESS FOLLOWED BY AN "R"

i STARTING ADORESS

i 208 READ UNIT CHARACTERISTICS AND THEN RUN ALL TEST (S@5)

i 368 RELIABILITY TEST, ALL CYLINDERS

i 361 RELIABILITY TEST, (OPTIONS)

we INCREMENTAL DISK ADDRESS TEST

33 COMMAND STRING INTERPRETER

264 QUICKIE FORMATTER

, 385 RUN ALL

, S06 SEEK EXERCISER (CONVERGING. DIVERGING PATTERN)

, SB? SEEK EXERCISER (RANDOM PATTERN?

518 ERROR COUNT/LOG RECOVERY

/3 1 OPERATOR 1S REQUESTED TO ENTER DEVICE CODE OF

CONTROLLER (DEFAULT 1S 27>

13 2 STARTING HOCRESS 1% DISPLAYED AND

; OPERATOR 15 REQUESTED TO SET SWPAK FOLLOWED

BY A CARRIAGE RETURN ©5EE 3.3)

(35 OPERATOR 15 REQUESTED TO ENTER ‘YES/NO 10

CAERCISE MAPS. IF PRESENT .

‘34 ORTE -OAY. PONTH, YERR CIE 77... ), HOUR, & MINUTE (A CCR]

RESPONSE WILL IGNORE THIS ROUTINE)

(33 OPERATOR [5 REQUESTED 7 ENTER YES-NO IF ANY

BURL OLUME CRIVES (CMD 5)

“3.5 OPERATOR IS REQUESTED TO ENTER '€5-'N0 TO CONTROLLER

: CORRECTION, IF if 15 ENABLED

(2+ UNIT NUMBERS, TYPES, AND THEIR CHARACTERISTICS

; ARE THEN DISPLAYED, "PLEASE VERIFY"

UPERATOR 15 THEN REQUESTED Ti) ENTER

NIT NUMBERS TO BE TESTED (6-3)

3 ‘PERATOR IS THEN REQUESTED TO ENTER

THRE OF DISK (USER DEFINED ENTER 10)

. A. iF TYPE ENTERED 15 18, ENTER @

) 1 2 OR 3 TU RE-DEFINE A DISK TYPE

E. # OF HEADS FOR NEW TYPE (IN DECIMAL:

L. ROOF OLINCERS FOR NEW TYPE CIN DECIMAL)

| # OF SECTORS FOR NEW TYPE CIN DECIMAL, CANNOT BE COWNSIZED)

E. RETURN 10 3?

## H CCR] ONLY RESPONSE T) UNIT NUMBERS, WILL LEAVE

UNIT INFORMATION IN PREYIGUS STATE.

#8 A CCR] ONLY RESPONSE TO YES/NO WILL

i DEFAULT TO NO

OPERATOR INPUT CONTROLLED FRINTOUTS ARE AS FOLLOWS.

L = FIRST 16@. BAD SECTORS, CATA, OR HODRESSES

5 = SEEK TIMING STATISTICS (566,507 ONLY)

W = SECTORS WAR, ERROR COUNTS, AND ON BORRD ECC AND CFFSET CORRECTS

NOTE ANY CHARACTER TYPED WILL END PRINTOUTS AT THE

NEAT CHANGE OF DATA TYPE.

D. UPERATING MODES

F 1 GF 4 DIFFERENT MEMORY/INTERRUPT MODES MAY BE IN USE

IN THIS PROGRAM AND ARE DESCRIBED AS FOLLOWS:
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1-BACKGROUND ONLY, WAIT ON INTERRUPT.

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

BY PROGRAM) OR 32 SECTORS MAX USED FOR SA’S 263, 586, 587

2-BACKGROUND/FOREGROUND MODES, 2 BUFFERS USED FOR

BOTH READ AND WRITE PURPOSES. MAX # OF SECTORS

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

FOR CONSTANT DATA PATTERNS.

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

AND 2 FOR WRITE) MAX # OF SECTORS =L/s OF RVATLABLE

CORE OR sc. MAX USED FOR YARIABLE DRTACEXPECT HDR).

4. -IF THE ECLIPSE OR NOVH-3 SAPS ARE IN THE SYSTEM,

HND MAPPING [5 REQUESTED, GONE OF TWO MAPPING SCHEMES

WILL BE 1N EFFECT

4.1 THE 157 N PHYSICAL 1K BLOCKS CONTAINING THE PROGRAM

WILL BE MAPPED TO THe 1ST N 1k LOGICAL BLOCKS IN BOTH

TRE A AND & USER MAPS. THIS ARPPING WILL REPAIN

CONSTANT. oA 2S. K PHYSICAL BLOCK WITH THE

START ik DESIGNATED EY THE PROGRAM VARIABLE MPEON

WILL BE HLLULATED TO THE OI5K I.) BUFFER AS FOLLOWS.

THE 22k i/U BUFFER [5 DIVIGED INTO 3 NON-CUNTIGUGUS

CUFFER'S, 3k UF COMMONCTO CUTH THE A AND B I.0 BLOCKS?

WRITE SUFFER WHE). Sk OF REAC GUFFER ALLOCATED 10 THE

A-T.'0 BLOCK RAD VIR THE A USER MAP. AND 3k

UF RERG BUFFER ALLOCATED TO THE 8-10 BLOCK(RB) ¥IA

THE B USER MAP THE 1K GLOCKS GF THE 3 BUFFERS ARE

[NTERLEAVED IN THE PHYSICAL SPACE IN THE FOLLOWING

PANNE R

WHEL. RAL REL WARS. RAS, REZ: WABS ETC.

+2 TRE 23k SHYSICAL 1.0 BUFFER IS MAPPED To THE

{27 2k LOGICAL iN THE DCH MAP. DISPLACEMENT YALUES

H, UEW. 2 AND HOO6R, 2 ARE ADDED TO THE USER LOGICAL

ADDRESSES WHEN LOADING THE DCH MEMORY AOORESS REGISTER.

PROGRAM QWTPUT/ERROR DESCRIPTION:

ALL ERRORS ARE IDENTIFIED, COUNTED. AND THE

PROGRAM IS ROUTED ¥IA BASE TO A CALL TO (KSd.

ON THE BASIS OF SWITCH SETTINGS (SEE 3.2) THE

PROGRAM WILL GO INTO A SCOPE LOOP, UR PROCEED,

DEPENDING GN THE SWPAK SETTINGS.

UPON LOSS OF READY HAD A SINGLE DRIVE. THE PROGRAM

WILL PRINT THE HPPROPRIATE ERROR MESSAGE AND WILL NOT

PROCEED UNTIL READY IS RETURNED. IF MULTIPLE

URI'VES EXIST, THE PROGRAM WILL CONTINUE WITH THE

REMAINING DRIVES. IF THE DOWN DRIVE IS PLACED BACK

UNLINE, 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
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IMMEDIATELY AND AN ERROR RETURN EXECUTED.

SEEK - POSITIONER FAULT STATUS INCREMENTS SEEK

ERROR COUNTER ANY ERROR STATUS RESULTS

IN STATUS PRINTOUT AND ERROR RETURN.

A RECALIBRATE WILL BE PERFORMED BY THE ERROR HANDLER.

PROGRAM WILL LOG THE FIRST 28. CYLINDERS

TO/FROM ON FINDING SEEK ERRORS

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

CHECKED IN THE SEQUENCE SHOWN BELOW. ERROR

RECOVERY FRUCEEDURE 15 OUTLINED FOR EACH CASE.

IF THE ERROR 15 NUT PRESENT THE NEXT CHECK 15 MADE

ORIYE STATUS (DIB) [S CHECKED 15T FUR BOTH READ AND

WRITE BEFORE HAY OLA CHECKS ARE AHDE

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

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

APPROPRIATE ERROR COUNT. PRINT THE ILLEGAL STATUS

AND OO RW ERROR RETURN. ANY DRIVE FAULT WILL CAUSE

A RECALIBRATE TO GE PERFORMED E' THE ERROR HANDLER.

c. AOURESS ERPOR- REPEAT THE WRITE, IF TEST PRHSSES

THE SECING TIME, INCREMENT THE SGFT ADCRESS CRROR

ZUUNT AND OD HR NORMAL RETURN; UTHEFWISE INCREMENT

THE HARD ADURESS ERROR COUNT AMD 00 GN ERROR RETURN

TF A HARO OYLINGER ADDRESS ERROR OCCURS, A PEAD

ON AN AOJACENT HERO WILL BE ATTEMPTED TO CETESMINE

AHETHER THE FAULT SHOULD GE CLASCED AS A SEEK ERROR

JROAN ACCRESS CRROR THE FIRST 2h ALLRESS

cRRCRS WILL HAVE THEIR ADORESIES COGGED.

> BRO SECTOR- LOG THE DISK ALORESS (157 106.) AND DO
A NORMAL RETURN. NO PRINTOUT WILL RESULT UNLESS cWdi=t,

ALTHOUGH THE 1.0 UPERATICN WAS PREMATUREL' TERMINATED.

A "SOFT" ERROR WILL SE RECORDED IF THE SECTOR UNDER

Toll PASSES AT LEAST 1 GF 4 RETRYS THE LoG SENOTES

TOPT cRRORS BY A COUNT SRERTER THAN W. REPRESENTING

THE ESRUR COUNT TALLIED.

keaSEE 10. SA.

4. ENDING MEMORY ADDRESS - INCREMENT THE MEMOR‘ HODRESS

ERROR COUNT, PRINT THE ERROR MESSAGE, CHECK FOR A

DISK ADDRESS ERROR AND D0 AN ERROR RETURN

J. ENDING DISK ADDRESS - INCREMENT THE DISK ADDRESS

ERROR COUNT, PRINT THE ERROR MESSAGE, AND

Ui) AN ERROR RETURN

READ - ALL READ ERRORS WITH THE EXCEPTION OF DATA RELATED

ERRORS ARE HANDLED THE SAME AS DESCRIBED FOR THE WRITE

OPERAT I GNS

CATA ERRORS - DATA 15 REREAD 3 X (4% IF ECC UNDETECTED)

[F PROGRAM 15 IN WRITE.READ MODE AND DATA 5 BAD ALL

4 TRIES, A HARD ERROR COUNT IS INCREMENTED AND AN

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

NORMAL RETURN IS TAKEN

IF THE PROGRAM IS IN A READ ONLY MODE (IE READ MODE

FOR ANY S@2 PROGRAM OR WHEN S@5 15 RUNNING A 382

PROGRAM), THE DATA WILL BE REREAD AN ADDITIONAL

4 TIMES IN BOTH OFFSET FORWARD AND OFFSET REVERSE

MODES BEFORE THE PROBLEM [S CLASSED AS A HARD ERROR

THUS TOTAL RETRIES FOR A HARD ECC DETECTED ERROR IN

A READ GNLY MOCE IS 12 (43 FOR ECC UNDETECTED), AND

4 IF IN A WRITEREAD MODE <5 IF ECC UNDETECTED).

eaecaSEE 10. 3H

ANY SUCCESSFUL REREHOS WHILE IN AN OFFSET MODE

WILL BE PRINTED AND LOGGED. THE DISK ADDRESSES

OF ALL DATA PROBLEMS WILL BE PRINTED AND THE FIRST

166. WILL BE LUGGED. THE FIRST THREE GOOD-’BAD

WORD PAIRS HND RESPECTIVE ADDRESSES WILL BE PRINTED.

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

ERRORS WILL BE DETERMINED BY ECC STATUS.

ECL vERROR CORRECTION 00E) ANALT'SIS

ALL & ESO PASSES INCLUDING RETRIES WILL HAVE THE ECC

RESULTS LUGGED AS PER THE FOLLOWING 4 CATEGORIES.

L ECC CORRECTED -THE ECC DETECTED AND SUCCESSFULLY

LURRECTED THE DATA ERROR.

=. TWIN-CORRECTRELE ECC -THE ECC DETECTED AND CORRECTLY

UIAGNOZED THE ERROR PATTERN AS UNCORRECTAELE.

» cl. UNGETECTED -THE ECC FAILED TO DETECT A DATA ERROR.

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

MORE LikELY ONE OF THE FOLLOWING PROBLEMS.

4 FAILURE OF THE DRIVE TO WRITE A SECTOR.

reeNUTE- 4 CHECK SHOULD BE MADE IN THE EAD SECTOR

LG i SEE WHETHER A WRITE UPERATION MAY HAVE

ENCOUNTERED A SOFT OR FAULTY BAD SECTOR INDICATION,

WHICH WOULD HAVE TERMINATED THE WRITE.

R FAILURE iN THE CONTROLLER OATA PATHS.

4 ECC FAILED -TWO CONDITIONS HAY FALL INTO THIS CATEGOR’.

48. AN ECC ERROR WAS DETECTED BUT WITH NO ACCOMPANYING

DATA ERROR. A CHECK [5 WADE TU SEE WHETHER THE ECC

WORDS POINT TO AN ERROR WITHIN THE TWO APPENDED

WRITE ECU WORDS. IF SUCH AN ERROR I5

DETERMINED TQ BE THE CASE, THE ERROR WILL BE LUGGED AS

CORRECTABLE AND NO ECC FAILED MESSAGE WILL RESULT.

THIS TYPE OF ERROR SHOULD REPRESENT ONLY A VERY SMALL

PERCENTAGE OF THE DATA ERRORS (<1%- LARGE SAMPLE). IF

RH SIGNIFICANTLY HIGHER PERCENTAGE OF THIS ERROR RESULTS,

THEN AN ECC PROBLEM WOULD BE INDICATED.

[IF THE ECC DOES NOT POINT TO THE TWO APPENDED WRITE ECC

WORDS, THEN AN ECC FAILED MESSAGE (1ST PASS ONLY) WILL
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RESULT AND THE ACTUAL ECC WORDS READ FROM THE CONTROLLER

WILL BE PRINTED.

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

TO CORRECT A CORRECTABLE ERROR, OR TRIED TO CORRECT AN

UNCORRECTABLE ERROR THESE CONDITIONS (POSSIBLY CAUSED

BY PROBLEMS OTHER THAN ECC) WILL RESULT IN A PRINTOUT

(4ST 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 UF A .

PROGRAM SIMULATION OF THE ECC LOGIC ON WHAT THE PROGRAM

BELIEVES TO BE THE WRITE DATA ‘A WRITE ERROR WILL CAUSE

THIS ASSUMPTION TO BE FALSE), AND REPRESENTS WHAT THE

PROGRAM BELIEVES SHOULD HAVE BEEN WRITTEN AS THE ACTUAL

TWO WRITE ECC WORDS ON THE DISK.

THE SIMULATED READ ECC WORDS ARE THE RESULT OF ANOTHER

PROGRAM SIMULATION OF THE ECC LOGIC GN THE READ DATA

IN MEMORY, AND REPRESENT WHAT THE PROGRAM BELIEVES

SHOULD BE READ FROM THE CONTROLLER AS THE TWO ECC

WORDS. THE ACTUAL RERO ECC WORDS ARE THOSE TWO WORDS

AS READ FORM THE DISK CONTROLLER.

cRRORS- ERROR STATUS [5 PRINTED WHENEVER ENCOUNTERED

HS FOLLOWS

MODE’ UNIT: NY

url= We HEAD N’ SECT “N’WSECT 'N
DIACDIB STATUS= N° “DESCRIPTIVE MESSAGE’

WHERE C'vL: HERG. SECT REFER TQ THE FINAL CISK ROGRESS AT

THE POINT (F ERROR. AND #5ECT REFERS TO THE NUMBER OF

TECTORS ALSERDY CONE IN THE MULTIPLE SECTOR TRANSFER

WHEN ORTH ERRORS ARE FOUND. ONLY THREE ARE PRINTED PER

CNUUUNTER PLUS THE TOTAL NUMBER OF ERRORS. (SEE FARA 5)

iF THE CATA crROR IS ECC UNDETECTED AND THE SYSTEM IS

PRPEED. THE AP. PHYSICAL 1K ADDRESS, AND THE OCH

LMaaUAL ADDRESSES ARE ALSO PRINTED.

WHEN LOOPING IS INVOLYED CRETRIES OR FOR SCOPING)

STATUS 15 PRINTED ON THE 15T PASS GALY.

STATISTICS - TYPE AW

DURING RANDOM TESTING TO GET A REPORT GF THE

NUMBER OF SECTORS WRITTENCAND/OR READ, PLUS

ERROR COUNTS IN DECIMAL ALSO LISTED IS A

COUNT FOR CONTROLLER CORRECTS/UNIT

(ON EORRD ECC CORRECTION AND OFFSET CORRECTS)

TPE L FOR FIRST 100. DISK ADDRESSES OF BAD SECTORS AND

DATA ERRORS, HND FIRST 28. OF ADDRESS ERRORS AND

SEEK ERRORS (SEEK PATH). IF ERROR ADDRESSES ARE

ENCOUNTERED MURE THAN ONCE (1ST PRSS), A COUNT OF UP TO

$2. WILL BE RECORDED IN THE LOG ALSO A COUNT OF UP TO

19. HARD ERRORS WILL BE RECORDED. THIS COUNT WILL BE

R SUBSET OF THE THE FIRST COUNT.
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THE ADDRESS INFORMATION WILL BE IN OCTAL WHILE THE

COUNTS WILL BE DECIMAL

TYPE S FOR SEEK TIMING STATISTICS IF RUNNING

EITHER SEEK EXERCISER

wees NOTE tee

THE PROGRAM WILL ACCOUNT FOR UP TO A MAX.

OF 26831 SECTORS WRITTEN OR READ. SPECIAL

TEST RUNS EXCEEDING THIS FACILITY WILL

REQUIRE AN CPERATOR’S TEST LOG TO AUGMENT

SOFTWARE ACCOUNTING 2**34 SECTORS =

APPRIM 5. S* Léveet1 WORDS.

DEBUG HELP:

ODTD =«il

SPECTAL NOTES/SPECIAL FEATURES :

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

UNIT CYLINDER INFORMATION IN PREVIOUS STATE.

ce. THE PROGRAM W5E5 A 16 WORD BUFFER. .

~. THE PROGRAM WILL ACCOUNT FOR UP TO A MAY.

UF 2#*51 SECTORS WRITTEN OR READ SPECIAL

TEST RUNS ESCEEDING THIS FACILITY WILL

PEDUIRE AM CPERRHTOR’S TEST LOG TO RUGRENT

SUP TWRRE ACCOUNTING 2%eit SECTORS =

APPR. 5. Se Ledertt WORDS.

4. cWPRKT=1, PROGRHM HALTS AFTER WRITE WITH READ

WERTFICATION ALLOWING OPERATOR TO CHANGE PACKS.

SWPAKS=1. PUTS PROGRAM INTO READ GAL MODE

He SASS SOL 8S ONLY IF SA SQ1-DATA MUST ‘NOT! BE

VARIABLE = START AT THE REOVE SELECTED ADDRESS.

5. ALL NUMBERS ENTERED IN 7°. @ MUST BE IN GCTAL

ANY HUN-OCTAL INPUT 15 TREATED AS A LETTER.

ANY LETTcR INFUT FOR CYL, HEAD, SECTOR, OR # OF

SECTORS. GETS RANOUM FUNCTION IN THE RELIABILITY

TEST wi TH 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 FAILURE WILL HAVE GEEN PRINTED.

THIS 15 DUE TO A FAILURE OF THE ECC POLYNOMIAL ITSELF TO

DISTINGUISH BETWEEN TWO DIFFERENT ERROR PATTERNS, ONE

CORRECTABLE AND ONE UNCORRECTHBLE. THIS [5 'NOT!' A

HARDWARE FAILURE.

PROGRAM RUNTIME:

PROGRAM RUNTIMES ARE SUBSTANTIALLY REDUCED WITH

MEMORIES OF 16K OR LARGER. PROGRAM CAN USE UP T0
e4K USING ¢ BUFFERS AND IP TO 32K USING 4 BUFFERS

IN THE RANDOM RELIABILITY TESTS. ## SEE

READ, WRITE HND SEEK OPERATIONS ARE TIMED

BY SPECIAL ROUTINES. WHEN THE PROGRAM IS

FIRST STARTED, THE TIMING ROUTINE WILL TEST



6812 DISKR

83

;

FOR THE PRESENCE OF A REAL TIME CLOCK <RTC)

TO DERIVE TIMING FROM IT.


