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NOTICE

ZETACO, lInc. has preparea this Technical Manual for use by ZETACO
personnel and its customers to assist in the installation,
operation and maintenance of the dodel 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 fo produce quality proaucts and
documentaticn, however, the reader must bpe cautioned that changes
may be made to the product not reflectea in the supplied
documentation. If you find errors or omissions, please notify
ZETACO, Inc. to remedy the problem. ZETACO, lInc. shall not bpe
responsible for any damages (including consequential) caused by
reliance on this material as presented.

If installation proolems arise after you thoroughly review the

manual, please contact the ZETACU Customer Support Hotline at
(612) 941-94350. :

Copyright 1986. All rights reserved.

Sector Slip"™ ana Virtual Mapping™ are tradenames of ZETACO, lInc.

Eclipse®, Nova®, and MV® are reyistered trademarks of Data
General Corporation.

FAST"™ is a tragemark of Faircnild Camera o Instrument Corporation.
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INTRODUCTION

The Custom Systems, Inc. 295C Storage Module Disk Controller
provides a'full emulation integration of Data General
Nova/Ecllpse Minicomputers, SMD Interface Disk Drives

and RDOS/AQS/MP/AOS Operating Systems. It Is fully
compatible with Data General and Data General emulating

minicomputers.

Advantages:
.Cost Savings to 60%
.Faster Systems throughput
.lncreased Reliablity
.lncreased Capacity
.Hardware or Software Correctable ECC

.Full Two Year Warranty

FEATURES

.Emulation of Data General 6060, 6061, 6067, 6122, 6160,
6161 Disk Subsystem

.Simul taneous Control of up tfo (4) SMD Interfaced Disk Drives

.lncorporates an Eleven Bit SMD Tag Bus to accommodate
full capacity of the larger Drives

.Mix Drives of differing capacities and transfer rates

.0On-Board 32 bit error checking and correcting of burst
errors up to 11 bits in length

.High speed Microprocessor design supports maximum
transfer rates

.On=-Board SELFTEST with error reporting and LED display
.Capable of Three Sector Buffering

.Sector Interleaving

.Swiftch Selectable DMA Throttle Control

.Support Overlap Seeks 1-1



.0ffset 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-tfry
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2.0 SPECIFICATIONS

2.1 INTERFACE

2.1.1 DRIVE

Electrical: Standard SMD Interface
Driver/Receiver: Differential

Cabling: One 60 Pin Ribbon Cable ("A"™ 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: Up to four Drives (CMD counts as two)
per controller. The 60 Pin "A"™ Cable,
Daisy Chains from Drive to Drive, with
the last Drive in the chain receiving
an "A" Cable terminator. The 26 Pin
"8B" Cable connects radially to each
Drive. (No Terminators required).
Reference Figure 3.8.

Performance:

2.1.2 COMPUTER

The controller is compatible with any Model DG Nova
or Eclipse computer interface. Data fransfer occurs

over the standard or high-speed data channel.
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+5 VDC @ 6.6 Amps
-5 vVDC @ 0.7 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 908 (non-condensing)
Exceeds all Nova/Eclipse temperature and humidity

specifications.
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3.0

INSTALLATION

It Is suggested that the Disk Drive Manufacturer's
Manual be referenced for correct switch seftings 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 transift.

If the shipping carton is water stained or damaged,
contact the carrier and shipper immediately, specify
the nature and extent of the damage and request thaft

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 fo obtain

return authorization instructions.
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3.2

CONFIGURING THE 295C CONTROLLER

The configuration of the 295C Is eased by having all
options swffch selectable. This section discusses each
optlion switch and the meaning of each Switch's On and Off
}oslfion. 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 correctiy.

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) possibl

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 fthe
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 will
occur once on Power Up. This switch must be in the

OFF position.

e
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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

(

I‘ / J'l

L,
CABLE "A"
PORT O
"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 CS|

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 Porfts
(0-3). With Swiftch 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 formaft

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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I 4
(IS
Il ¢
7
Il 8

Location F2

T
SLIDE SWITCH

DEV SEL 0 (MSB)
DEV SEL
DEV SEL 2
DEV SEL 3

DEV SEL 4

DEV SEL 5 (LSB)

Maintenance Switch (OFF=Disabled)
Alternate Format (ON=Disabled)
Refer to Section 3.2.1

Figure shows Device Code 278,

Maintenance Switch Off,

Alternate Format Disabled.

Device

Code S1 S2 S3 S4 S5 S6
0X QFF | QFF | OFF
1X OFF | OFF | ON
2X OFF | ON QFF
3X OFF | ON ON
4x ON OFF | OFF
5X ON OFF | ON
6X ON ON QOFF
7X - | ON ON ON
X0 OFF | OFF | OFF
X1 OFF | OFF | ON
X2 OFF t ON OFF
X3 QFF | ON ON
X4 ON QFF | OFF
X5 ON QFF | ON
X6 ON ON OFF
X7 ON ON ON

DEVICE CODE SELECT SWITCH

Figure 3.2
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3.2.2

SWITCH LOCATION A1 - BANK SELECT (REFERENCE FIGURE 3.3)

Switch Position | 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 6.2.3 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. Table 3.2
is the Double DOC Mode for 6160, 6161 énd 6122 emulations of
more than 32 sectors. Dual 35 sectoring requires Double DOC.
In Tables 3.1/3.2 the Bank Select numbefs 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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Ci ;) | —  Reserved (Normally ON)

(W2 |— kst
B ]3|— Bank SEL 1
(4| — Bank SEL O

- "

SL/IDE ~$' W/ITCH

Location Al

Figure shows bank two selected.

SW2 SW3 SW4 BANK SELECTED
ON ON ON 0
ON ON OFF 1
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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3

2.3

PORT CONFIGURATION SWITCH SELECTION

Port 0 (Reference
Figure 3.4)

Switch Locations B1A

(Select Conflguration) B1B - Port |

' B2A - Port 2

B2B - Porf.S

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 CSI| format on all

Ports and the following Disk Drives connected to -

Port 0 COC 9762 (Select Configuration 0)

BANK 14 Port 1 CDC 9766 (Select Configuration 1)

Port 2

Tables 3.1/3.2 indicates that these drives are all under
Bank Select 1. Therefore, set the Bank Select Switch
(location A1) to Bank 1 (see Figure 3.3). Set Port 0
Switch (location B1A) to Select Configuration 0, Port 1
to Select Configuration 1 and Port 2 to Select

Configuration 7 (see Figure 3.4).

Ampex Capricorn 330 (Select Configuration 7)
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— X0

/

2
[ 3| — select Configura‘iion ]
:- 4| — select Configuration 0 |

— Select Configuration 3 )

— Select Configuration 2

"

-

SL/IOE SWITCH

Location BIA
Location B1B
Location B2A
Location B2B

Port 0
Port 1
Port 2
Port 3

Select Configuration 0 shown.

SW1 sw2 | su3 SW4 | Select Configuration
ON ON ON ON 0
ON ON ON OFF 1
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 n
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

>Off=0ne

On=Zero
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C I/
-
[ I3
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-
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SL/IOE SWITCH

Location BIA
Location B1B
Location B2A
Location B2B

Port
Port
Port
Port

— Port Configuration 3
— Port Configuration 2

— Port Configura%ion 1

Port Configuration 0

0
1
2
3

Configuration 0 shown.

( SW1 SW2 | SW3 SW4 PORT CONFIGURATION
! SELECT

"o ON ON ON 0
ON ON ON OFF 1

L ON ON OFF ON 2
ON ON OFF OFF 3
ON OFF ' ON oN | 4

- ON OFF ' ON é OFF | 5

. ON OFF : OFF ? ON f 6

;ﬁ ON OFF . OFF i OFF ? 7

? OFF ON ON E ON § 8
OFF ON N | OFF - 9

" orF ON OFF ON 10
OFF ON OFF |  OFF 1
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
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BANE { PORT CONFIGURATION TABLE 3./
(6oxx EMuULATION)

] A
fzwcr
1 2 kg
PORT
b 4 ¢S? PoRT 0-3 CS! PORT 0-3 ¢S! ARoRT 0-3
SELECT ALT 1 PORT 2,3 ALT ] PORT 2,3 ALT I PORT 2,3
“COC 9762, RSO, 9730-80-¢ D T2 | - COC N4&8-32 WEC 2230
FUNTSY 2280 KEMNEDY £380,7380 | - AMPEX OFR 932 « KEMNEDY 7340
O |-ameEX am380, SCoRAD - ( REMOMBLE : O | F1XED +/) |
TECSTOR 85 MEGAARTES (809471, " s etz Y1
<COC 9766 - MEMOREX §77-30 |€COC Y448 - 32 .COC 2448-64
- CENTURY IS, T306 AMPEX OFR 932 “AMPEX OFR- G4
! | recsroe 300 (REMOVRBLE + 1, f/xto-qz | (REMOVABLE <0, FIXED #
[0 /g5 ot/ ad
COC 9730 - /60 - REWWEGY 5316C |- COC Y455 -/% LARK” “COC 2448 -64
-COC.F3O - TECSTOR - 165 (REMOYABLE <0 , FIXED* -AMPEX DFR-C4
2 |Fwitsy 2284 | (AEMOVABLE =/ ,mr:o:o;
cAMPEX CAPRICORN - /65 I/‘o Myg: ) feas Vs
COC Me8 . ‘COC 9455-/6 ‘LARK" “COC 9775
3 < AMPEX OFP 93 e PEMOVABLE 3/, FIXED=O)
2 S { {
(REMOVRALE * O, /7 X4 f‘w— aangs 2 unirs ry; Vs
“COC 3448 . . T
4 | ey %{;‘; resea APAM 3450 AMPEX OM KO
AMOVABLE </, s ‘
i 705 $48/ 35 [omas
5 (B orir o il -TECSTOR 200 -COC F30 108
AmMcooym~E 7//0
_ k7Y foorsr s a5
<COC 9455 -48 LARK" . . )
6 | leemovaaie s, rixEde0) MEMOREX 67770 Nec 22a¢
AMCOOYVE 7/70 y
A s Boc s [2%%ss
FUNTSY 2294 . ‘vEC D222
7 |-amPEx casmrcorn 330 MEGAMULT /G vEc p2220
JoMY s $Me 325 [B"% 524
-COC 94/0 -32 - MEGAVAULT 48
8 FINCH © - AMPEX SCORP/O =50 *PRIAM 33830
FEr3,s [, s 3N s
FUNITSY 2312 - o I -
o | Memoeés s MEGAVALT 116 .Priam 7050
s [%%7 5 70Mb/ZSS
FUNITSU 231/ -CENTURY (2043 :
/O |-memorex ux (AEMOVABLE = 3 | FIXED= () -Priam 3450
@2y 34Mb/23S
. Aes - CENTURY C2048
// PRIAM  6650/67 ( REMOVABLE </ |, FIXED»0) .CDC WINDSOR
Vs sk 70Mb/ 354
-PRIAM /S450 COC ¥4/10-8
/R | 23Teov 2600 EINCH”
[“5%%,s M2 235
sg | #ene sas -COC 9440 - 24 en
EEZN 215
.Coc 1762, RSD, 9730- 80
4| MPEX 84D ;:’.:!rxrsu azsg-xswmrasgfo,fsm
| 9 CORP/O ~
!ée\i‘ -m{;,_' '5 -ncsro?n"us-g&uvm;? :JPFW/;Z';
/5 *MEGAVAULT 212
ey, o

NOTE : BAMK O RESERVED FOR SELFTEST
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ieer ==
BARVE { PORT CONFISURATION TRBLE ./
(¢0xx EMULATION)

RT
SELECF ‘ 5 c ,
AT ! RORTO-3 ALT ! PORT 0-3 0.G. PORT 0-3

~COC 9762, 9730 -80, RSD-¢o T22
FUJITSY 3280 + KEMNEDY 5380, 5580

COC 248 -32
"AMPEX

C0C 9762, £SO, 9770 - 80 - C& 7‘5’0
3

OFR 812 :Ml?l/ 2280 - KENNEDY £
O |-amacy am 0. scarpo P%z__ (PEMOVANLE “:0, F12ED = 1) . ,,,,,J,‘?;’}"?.‘;‘:j}'%"};
TECSTOR 85 MEAIRL 85 2T (AR 1y s [(0omasiaes 1o 2ckeq) [o%4 s
-COC 9766 ~MEMOPEX 677 -30 -COC 9448 -32 . “COC 9766 -MEMOREX 67730
CENTURY 315, TT06 < AMPEY DFR 932 CENTURY 3/5, 7306
! |-7ecsTor Yoo (REMOVABLE =1, FIXED + TECSTOR 300
paom /¢ RATL s s (DOWNSIZED TO Zeam)  [P#E),
“COC 730-/60 TECSTOR /65 |- COC 24S5-/6 "LaRN” -COC 3762 RSD, 9790 . <O T2
2 [t lae | Kl T R b e
. 8 , ¢ -
‘REINED! £3/60 MY s /8M/, 5 | TECSTOR 85 mechvauLT am‘
COC 448 COC 2S5 -/6 “LARK® COC 3766 - MEMOREX 677-30
J  |AmPEx pFe % ) ( CEMOVRBLLY! |, FIXED <0) ‘CENTURY 3/8, TI06
(A’E'MOVAML[’O, F/I[ﬂ-{‘% s m”?‘\’ra’ Joo W
COC 2448 < PRIAM “COC 3730 -/60 - FUIITSY 2284
4 L, o - G I
*/, y ﬁT | CAMPEX CAPOICOON / |
L Fe%8, 55| - kEniiaoy 53,60 PoRT7g ]
- COC 9455 -48 LARK T (COC 3455+/6 “LARK"®
5 |(eemomait~o, Finese)) €csToR 200 PEMOVABLE =0, F1XED +/)
AMCOOYNE 7110 m W m
“COC MSS-48  Laek’ . - <COC Y4SS-/6 ARk
& |reemovasic:s , Fixen+o) MENOREX 67770 (REMOMABLE =1, FINED +O
fmcopyma 7o o] o T ss | [T s
FUIITSY 2294 .
7 |-ampex camercoen 130 MEGAMULT /6
[P s a7/ s
-COC 94/0-32 MEGAVAULT 48
8 FINCH” ~AMPEX SCORPIO - 50
T s Y g
CFWITSU 2312 .
g |-memaeex 2e MEGAMULT /6
ey 7
FUNITSY 2311 + CENTURY (2048
/O | -MEMOREX 213 (REMOVABLE 20 , FIXED /)
i 48 M’/HJ' r/ﬂz%:
PRIAM CES0/ET CENTURY C2048
// / ( REMOVABLE </, FIXED +0)
l“ M%IJ 472 /ZJ‘
<PRIAM /5450 <COC 94/0-8 i
/2 TDSLTRSN L.&20 = | FNCH 7
a7 B 155
" < COC 9410 ~24
/J - 20w s0a | EINCH*
AT Fi49,, s
- CDCT762, 7730 - 80O. R
/4 | 2MPEN $60 . ;%:;u z'zsof’ui‘i.‘ifsm, 7380
r—-————-" DOMP80,5CORPIO- |
fead W& |TECSTOR is-M’tavnu&r;g 084 o
/5 . CDC FSD 97] 5 . MléﬁVﬂUl.f 2/2
340Mb/ 35 5]

NOTE . BAMK O RESERVED FOR SELFTEST

3-9

_oawN 37 V¥



— O

B/ |— theottie 0
Bl 12| — Throttle d
C 3| — Throttle 2
-j 4| — Reserved
Bl 5| — Reserved
Bl 16| — Reserved
.j 71— Reserved
C I8 |—  Ekccenable

- -
SLIOE SWITCH

Location G5

Throttle Setting of 16, Maintenance Switch
0ff, and ECC Enabled Shown.

THROTTLE SETTINGS

SW1 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 (ONEIGURATION

295 C ¢ TRBLE 2.7/ SEOXX EMLLATION
296 C SINGLE 06C MOOE
BANK SELECT» | 2 32 P,
seceer CS) ACPT 0-3 €S/ P0RT0-2| CS/ PORT O-2 | 05 € PoRro-3(fise)
CONFIGULATION 06 PC- T 2,3 06 pPolT 2,2 06 POk 2,3 Q5D FoRT 2,2
( Poer) 1
* 0
/

000 75T /4

2 /PEMOVABLE -2, “rx €2 1)
7r1€7 & ’M! 22< i
P00 vdEer -4 M
3 (PEMOVABLL |, IXE070) |
> 67/ 7m8 325
|'PF4 = 2o
4 |
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302.4

SWITCH LOCATION G5 (REFERENCE FIGURE 3.5)

Switch Positions 1, 2 and 3 control the DMA Throttle
Setting (i.e. the number of words that will be transferred
per a Data Channel Access). Throttle adjustment is
dependent oﬁ the type of system configuration the controller
is installed into. Too low of a throttle setting could
result in slow disk performance and too high of a setting
could cause a data late on another data chénnel 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 AOQS.

(See Figure 3.6).

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). WIith 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 0ff/On must be depressed.

Switch 8 is normally ON.
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SLIOE SWITCH

Location GS

Throttle Setting of 16,
RDOS ON, .ECC Enabled

THROTTLE SETTINGS

Throttle 0
Throttle 1

Throttle 2
61XX Select )

ID1 $

IDO

Fixed Disk ID

Normally ON
for RDOS.

For AOS see
Figure 3.6.

ECC Enable (Normally ON)

SW1 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



3.2.5

SWITCH LOCATION H5 (REFERENCE FIGURE 3.7)

Switch Position 1 and 2 should be ON in all cases (A0S
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 sofftfware 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.fwo
Unit Drives are the Lark | (9455-16), Lark |l (9457),
Amcodyne 7110 and CDC CMD (9448 Series). Dual units#*
(fixed/removable) are marked on Tables 3.1 and 3.2

with one asterisk (%),

If a Dual Unit is to be connected, the Drive(s) unijt
number plug must be an even number. A Dual Unit is
treated as two logical units, so a maximum of two Dual
Units, or one Dual Unit and two other Drives can be
connected. Thé 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 |1.



The terms "Dual"** and "Virtual"™ are used in Tables 3.1
and 3.2. "Dual"** |s jidentified 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 parficuiar 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 by 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 loglical unit

CMD, ON 20 842 24
2 loglical 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 8453 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 system depending again on the CMD switch (H5#4 or #5).
Referring to Table 3.2, Bank select 3, configuration select
3- presently the CDC 9775 has "virtual" capabilities under
RDOS. The 9775 has physical characteristics of 843
cylinders, 40 heads, and 35 sectors. |f 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. If 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.



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

NOTE: For RDOS all Switches should be ON.
(SWITCH IS LOCATED AT BOARD COORDINATES G5 AND HS)

LOCATION G5 - LOCATION H5
Switch Pos. 716 5 4 2 B
E ON = 6214
OFF = | IDO ID 1 ON = 616X IDO
FIXED OFF=73MB |0OFF=73MB [OFF = 6122 ON=6161 [|ON=6161
DISK ON=147MB |ON=147MB OFF=6214 PFF=2614
6160 OFF OFF OFF ON | ON ON
6161 OFF ON ON ON ON ON
6122 | ON ON ON OFF L ON ON
. ! —_
A ON ' '
2381 ON ON 1ON ON
RDOS j ON | ON ON 'ON ON ON
6160 - 35 Sectors 6060 - 24 Sectors
5 Heads 19 Heads
823 Cylinders 411 Cylinders
73 Mega Bytes Formatted 96 Mega Bytes Formatted
6161 - 35 Sectors 6061 - 24 Sectors
10 Heads 19 Heads
823 Cylinders 815 Cylinders
147 Mega Bytes Formatted 190 Mega Bytes Formatted
6122 - 35 Sectors 6067 - 24 Sectors
19 Heads 5 Heads
815 Cylinders 815 Cylinders
277 Mega Bytes Formatted 50 Mega Bytes Formatted
FIGURE 3.6 3-20
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N === Switch 1 and 2
~ C B /| — 00 101 Normally ON for RDC
0 2| — } I.D. Bits for AOS
A 600 1D0 (oo Hoore 5.6)

U-:j 3 | —  Sector Slip and Maintenance Switch
(Normally OFF)

I ] 4| — Oual Volume Unit 0,

Y .
SHE15|— Doual volume Unit 2,3
I ] é | — DoC Mode (See Section 3.2.5)
OFF for Double DOC
.:JE:- 7 | — Maintenance Switch (Normally ON)
G
*T)"-___—l 8 | — Interleave (Normally OFF)
- —

SLIDE SWITCH
Location H5

I.D. Bits, Maintenance Switch OFF, No CMD's, Double DOC
Enabled, Maintenance Switch ON, Interleave OFF i

INTERLEAVE, CMD, SECTOR VERIFY SWITCHES

Figure 3.7
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|f a Dual Volume Drive has |ogic plug 0 lnsf;lled then
Switch 4 must be ON and Switch 5 OFF. |If a Dual Volume
Drive has logic plug 2 Installied then Switch 4 must be OFF
and Switch. 5 ON. |f 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 applies 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 Its DOC Mode setting. Remember
when using RDOS 6.7 or less you must choose Single DOC.

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

If this switch ig OFF then you are in the Double DOC Mode

(see *NOTE).

A0S
Single DOC is 6060, 6061, 6067

Double DOC is 6160, 6161, 6122
*NOTE: Single DOC Mode requires W6-1 and W6-2 be removed.
Double DOC requires W6-2 be in and W6-1 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 shdrf 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 ftune 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

0 utilizes the interleave. Insure Swtich 8 is on when

using Bank 4, Select Configuration 0.

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

leaving feature is disabled. Normally Switch 8 Is OFF.
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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 mainfaln'
fast response to unit selection for high speed processors.
If the controller iIs 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.

4
-

IC LOCAT/ION G/O

M
L9£swmslj
guouguagouugo

0

RELEASE DRIVE COMMAND ENABLE

Figure 3.7.1
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3.3

BOARD INSERTION

The 295C SMD is to be Iinstalled only after Iinspection
and swlfch.sefflngs 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 both |ock tabs until the board seats firmly

into the backplane connectors.

PRIORITY SELECTION

The controller must receive ftwo priority signals from

the Data General minicomputer backplane, data channel
priority in (Pin A94) and interrupt priority in (Pin A96).
If 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 (interrupt out) to A96 (interrupt priority
in). Reference your Data General Manual for additional

information If needed.
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POWER FAIL PROTECTION

3.6

The 295C Disk Controller contains a double protection
power fail scheme. ,The Data General CPU outputs a
signal callgd "Power Fall" 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 fall circuitry to
further protect drive data integrity in the event the

slot where the board s installed loses hower.

CABL ING

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 To0IT1Z2T3
erm.
A1 AlB Al alB Al AlB] AT A l,e;
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.

3.6.1 SYSTEM GROUNDING

Because the power system safety ground does not
necessarily satisfy all system grounding réquiremenfs,
additional connections are required to earth ground,
referred to as system ground. The controller and ifts
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

of the computer cabinet.

3.7 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 Seé?lon 5.0. Once a good test Is indicated,
format your Disk. We recommend using the CS| 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
Relilability 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 Reliablify. Under AOS run Diagnosfics first
and Reliablity second. Refer to Diagnostics Section 4.1
The final step involves the use of CSDKINIT for RDOS or
DFMTR for AOS. Before you load any RDOS or AOS onto a
Model 295C disk you must initialize the disk by ruﬁning
CSDKINIT (RDOS) or DFMTR (AOS). For CSDKINIT refer to

Section 4.4. For DFMTR refer to Data General's Manual.
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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 Eagls should

be set to 48. With the Fujitsu Eagle set at 48 your
characteristics with the CS| 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 Iis
only true for the Fujitsu 2351 Eagle. When setting up
the sector switch settings within a Disk Drive use the
sector indicated in the small Block in the lower right
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 CDC 9457 (LARK 11)

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? ("0"=NO, "1"=YES)

4, Number of Devices for Controllier #1 (1-4)

5. Number of other types of Moving Head Disk
Controliers (0-2)

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

NOTE: On line 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 diagnostics; On=-board Selftest,
System Diagnostics and System Reliability Programs,
Included In the 295C package is a Master M248 tape
confalnlng.fhese diagnostics and other CSI| supplied

software.

To load a program from the tape you should:
Mount 400-284-00 tape on drive.

Set console switches to 100022 or 100062.
?ress 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 Dilagnostic
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

ECC Programs in Dump Format:
RDOSECC.SV - for RDOS
AOSECC.PR = for A0S

@

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 +.,SY +.PR +.TX/C (for AO0S)
o . . . . . 4=1



DISK DIAGNOSTIC

ThTs dlagnogélc program Is provided to find fallures
Thaf 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 (AQ0S):
C.Sele..DISK DIAGNOSTIC REV. XX
STARTING ADDRESSES:

200=-DIAGNOSTIC (INITIALIZE)
201=-DIRECT ODT ENTRY
202-RANDOM SEEK EXERCISERS
SEEK EXER 1 IS A SINGLE DRIVE EXERCISER
SEEK EXER 2 IS A TWO DRIVE EXERClSER WITH SEEK OVERL At
500- DIAGNOSTIC (RESTART) '

ENTER DEVICE CODE (27):

ANT DUAL VOLUME UNITS? ENTER 1

ENTER UNIT NUMBERS (6,1,2;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 I.D BIT==" ‘ '

biB BIT 7= 0 -

-=6160, 6161 &
ALT1 DIB BIT
ALT1 DIB BIT
ALT1 DIB BIT
ALT1 DIB BIT
ALT1 DIB BIT
UNIT HDS

214 |.D. BITS==

6

NOWN —-

1
1
1
1
0
0 .
CYLS SEC/TRK FORMAT

0 5 823 35 C.S.l.
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 detalils. 4=-2



4.2

DISK FORMATTER

The Disk Formatter Program Is a utility designed program
to format and check Disk Packs to be used on the Dlsk

Systems.

The following Is a sample dialogue:
C.S.l...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 TO FORMAT COMPLETION? - 6
CONTROLLER ECC CORRECTION IS ENABLED

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

UNIT TYPE HDS CyLs SEC/TRK FORMAT
0 0 5 823 32 D.G.
2 1 5 815 24 D.G.

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

ENTER TYPE OF DISK: O

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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4.3

DISK RELIABILITY

The DliIsk Rellablllfytprogram Is a maintenance program
designed to exercise and test the Disk System. The

pfogram will test from one to four drives.

The following Is a sample dialogue:
C.S.!l...DISK RELIABILITY REV. XX
STARTING ADDRESSES:
500-RELIABILITY TEST
501-RELIABILITY TEST WITH OPTIONS
502-DI1SK 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 IS ENABLED

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

UNIT TYPE HDS CYLS SEC/TRK FORMAT
0 0 5 823 32 0.G.
2 1 5 815 24 D.G.

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

ENTER TYPE OF DISK: 0

UNIT: 2

ENTER TYPE OF DISK: 1
TESTING UNIT 0,2

See Rellability Text at the end of Manual for further detalls.
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4.4

CSDKINIT - 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 afl 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 CSDKINIT will work correctly for
Mode!l 295C disks. |f you are building 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. CSDKINIT 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) If loading from disk: (CSDKINIT.SV must have been
previously loaded onto the disk.
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Mount the disk pack which contains CSDKINT.
Set console switches to correct device code.
Press RESET and LOAD swlitches.
PROGRAM DISPLAYS :
FILENAME?
YOU RESPOND:
CSDKINIT 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.Il. Disk
Support=-REV. 1
DISK DRIVE MODEL NUMBER?
YOU RESPOND:
6XXX
NOTE: Enter the X's as shown above.
A) |If the disk type is not valid=-
PROGRAM DISPLAYS:
ILLEGAL DISK TYPE
Step 2 will be repeated until your response is acceptable.
B) if the disk type is valid -
PROGRAM DISPLAYS: ‘

6XXX (CSI| Emulation) Drive Type

STEP 3 - DISK UNIT
PROGRAM DISPLAYS:
DISK UNIT?
YOU RESPOND:
DZx, where x Iindicates drive number: 0, 1, ..., 7.

A) If the disk unit iIs not vallid -
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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 DIQPLAYS:

# HEADS # SEC/TRK # CYLINDERS MGB/BLK

99 99 999 Megabytes If
disk >4000 blks.

Blocks [f dlsk
<4000 blks.

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 probléms 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
CSDKINIT :
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
CSDKINIT
NO To leave ECC correction disabled while

running CSDKINIT

STEP 5 - COMMANDS AND SUBSEQUENT OUTPUT
The commands which can be selected are identical to those

of DKINIT.

From this point on CSODKINIT will perform exactly as DKINIT.
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4.5

CSDSKED - RDOS STAND-ALONE DISK EDITOR

CSDSKED provides the same functions for the 295C disk
as Data General's DSKED does for standard DG disks.,

I+ can also be usea'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; If loading from a 400-284-00 Tape:
Perform the steps described for locading 400-284-00 tape
Section 4.0.
§OU RESPOND:
5
B) If loading from disk: (CSDSKED.SV must ha?e been
previously loaded onto the
disk).
Mount the disk pack which contains CSDSKED.
Set console switches to correct deviéé.éode.
Press RESET and LOAD switches.
PROGRAM bISPLAYS:
FILENAME? |
YOU RESPOND:
CSDSKED or (DIR:CSDSKED, if the program file Is

located in directory, DIR, other than
the master). '

In



STEP 2 - DISK TYPE
PROGRAM DISPLAYS:
DISK EDIT - REV NN.NN WITH C.S.Il. DISK SUPPORT - REV.
DISK DRIVE MODEL NUMBER?
YOU RESPOND:
6 XXX
NOTE: Enter the X's as shown above.
A) |f the disk type Is not valid =
PROGRAM DJSPLAYS:
ILLEGAL DISK TYPE
Step 2 will be repeated until your response Is accep?able.r
B) |f the disk type Is valid =
PROGRAM DISPLAYS:

6XXX (CS| Emulation) Drive Type

STEP 3 - DISK UNIT

PROGRAM DISPLAYS:

DISK UNIT?
YOU RESPOND:

DZx, where x Indicates drive number: 0, 1, ...., 7
A) |f the disk unit is not valid =
PROGRAM DISPLAYS:

ILLEGAL DISK UNIT DECLARATION
Step 3 will be repeated until your response is acceptable.
B) If the disk unit is valid =
PROGRAM DISPLAYS:

# HEADS # SEC/TRK # CYLINDERS MGB/BLK

99 99 999 Megabytes if disk
>4000 blks.
Blocks If disk
<4000 blks.
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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. |If 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 IS 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 CSDSKED
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 Sre identical to those
of DSKED. From this point on CSDSKED will perform

exactly as DSKED.
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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 CS| 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) AOS Version

ENTER: X AOSECC
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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
If you selected 1 or 2,
PROGRAM DISPLAYS:

ENTER UNIT:

YOU RESPOND:

DZn (n 0, 1, «o., 7) for RDOS
DPFN (n o, 1, 2, 3, 10, 11, 12, 13) for AOS
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 |ine.
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STEP 4 - MODIFYING THE COUNTER
If your response to the Main Menu was 2 - there will be
another meésage after Step 3:

ENTER NEW VALUE:
?ou respond with the (decimal) value to which you want
the counter set. The number must be between 0 and 65,535.
This step will be repeated until you enter a carriage

return or new line which will return you to Step 3.
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5.0

TROUBLESHOOTING

Selftest checks out all the internal functions of the
controller board once for every time power Is applied to
the board. |If short RAM test Is enabled the test fakes

approximately 300 MS. |f long RAM test Is selected (See

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

If Selftest passed, the red LED will go out. If a
faillure was detected, the LED will blink a repetitious
code Indicating the subtest and corresponding circuit,

that falled.

Looping on error can be achieved by setting SW1 at H5
(See Section 3.4.2) and depressing the |/0 reset switch
which causes the microprocessor to loop on that

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 Selftest Error Codes.
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CODE TEST POSSIBLE FAILURE

1 REGISTER TEST The data In reglister F
did not compare with register
Q. 2901 or 2902 may be bad.

2 RAM TEST Data read from RAM did
: not compare with data
written. 2114, PBUS or

RAM data bus may be bad.

3 2940 ADDRESS Data read from 2940's
GENERATOR TEST did not compare with
data written. 2940 may
be bad.
4 CONDITION FF, BIT TEST The state of the condition

AND 32 BIT SHIFT TEST 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 mechanlism
may have failed. (2901)

5 SEQUENCE ERROR TEST A forced sequence error
did not occur within a
specified amount of time.
Format sequencer may be
bad. (No Clock)

6 SYNC DETECT TEST 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 fterminate
FF may be bad.

7 ECC TEST The generated ECC pattern
did not compare with the
expected pattern. The
shift registers, ECC
logic, or multiplexers
may be bad.

If 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 quallity of materials and workmanship
in our products. {|f malfunction does occur, our service
personnel will assist in any way possible. |f the difficulty
cannot be eliminated by use of the following service
instructions and technical advise Is required, please phone
Custom Systems glving 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.

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

what in particular is wrong with the controller. The tests
applicable to this board are listed on the next page of the
manual. Please run the test sequence BEFORE considering

product return.

Returned Material Authorization.

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 avolid unnecessary delays.

Returned Material Information.

Information concerning the probiem description, system
configuration, diagnostic program name, revision level and
results, i.e., error program counter number should be included
with the returning material. A form is provided for this
information on the next page of the manual.

Packaging.
To safeguard your materials during shipment, please use
packaging that is adequate to protect it from damage. Mark

the box "Dellcate Instrument" and indicate the RMA number(s)
on the shipping label.
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(include with returning material)

MATERIAL RETURN INFORMATION

All possible effort to test a suspected malfunctioning controller
should be made before returning the controller to 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. (lnclude error program counter numbers and accumulator
contents If applicable).

FUNCTION TEST RESULT
SMD Selftest
Diagnostics
Reliabillity

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?
(1f yes, explain).

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

3. Describe the system configuration (i.e. peripherals, 1/0
controllers, model of computer, etc.)

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

To be filled out by CUSTOMER:

Model #:
Serial #:
RMA #:

Returned by:
(company name)
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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)

1/0 instructions:

poc, DIA, DIB, DIC

- Resets Busy and Done flags to zero,

aborts all data fransfer commands,

and clears data tftransfer status (DIA)
fault bits 6, 7, 8, 9, 10, 11, 12, 13,
14 & 15. Also clears RD/WRT and drive

attention flags and interrupt request.

Sets busy flag, clears done and Initiates
one of the followiné 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 I/0 INSTRUCTION

o 1t 2 3 4 5 6 7 8 9 10 11 12 13 14 15
01 |1 AC OP CODE | FUNC DEVICE CODE
INTERRUPT MASK BIT 7

MSKO AC

Execution of the Mask Instruction with Bit 7 equal to a

one in the selected accumulator will set the Iinterrupft

mask within the controller board. This will Inhibit any

further interrupt requests by the controller until the
interrupt mask is cleared, either by an IORST instruction
or execution of the mask instruction with accumulator

Bit 7 equal to a zero.

IORESET INSTRUCTION

IORST

Execution of an IORST instruction serves as a master
reset to the co;froller board. Upon completion of an
IORST the controller will attempt to select unit zero and

default the command register to a read operation.



IOSKIP

Used to poll

INSTRUCTION

I's done or busy).

the state of the controller board (command

If the skip condition is met the next

Instruction is skipped, else the next Instruction Is

IF BUSY FLIP=-FLOP IS
IF BUSY FLIP=-FLOP 1§
IF DONE FLIP=-FLOP IS

IF DONE FLIP=-FLOP 1§

executed.
SKPBZ DSKP - SKIP
SKPBN DSKP =~ SKIP
SKPDZ DSKP - SKIP
SKPDN DSKP = SKIP
6.2 ACCUMULATOR FORMATS
6.2.1 DOA - SPECIFY COMMAND AND DRIVE

DOAF AC, DSKP

CLEAR.
SET.
CLEAR.

SET.

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15
: ; ‘ e e e
1 0 ' AC /0 1 01 F DEVICE CODE |
Accumul ator
0 2 3 4 5 6 7 8 9 10 11 12 13 14 15
| R/W| CLR SEEK |
DN DONE COMMAND | DRIVE NOT USED
BIT POSITION
0 - Clear Read/Write Done if it is a one
1 - Clear Seek Done Attention Flag for Drive Unit O
if I+ 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 - 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
0111 RELEASE DRIVE PULSE
1000 TRESPASS ‘ © PULSE
1001 SET ALT MODE 1 NONE

1010 SET ALT MODE 2 NONE

1011 EXAMINE RAM PULSE
1100 DATA VERIFY START
1101 READ BUFFERS START
1110 WRITE START
1111 FORMAT START

NOTE: See Section 6.3 for detailed command description
9 - 10 Orive Selection

00 - Drive Unit O

01 = Drive Unit 1

10 - Drive Unit 2

11 - Drive Unit 3

DOA wlill reserve a previously unreserved drive

Bit Poslition 9 Is not used if 616X

11=-15 Reserved for future consideration



address for a command that requires a data channel fransfer

6.2.2 DOB - LOAD STARTING MEMORY ADDRESS
DOBF AC, DSKP
0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
o |11 AC 1 0 O F DEVICE CODE
Accumulator
o 1t 2 3 4 5 6 7 8 9 10 11 12 13 14 15

; MEMORY ADDRESS BITS

A
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 15

, T i T
o1 1] AC |1l o P DEVICE CODE

Accumulator (if previous DOA specified a Seek)

o 1t 2 3 4 5 6 7 8 9 10 11 12 13 14 15

NOT USED CYL INDER 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)

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

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 MOQODE)
ot 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SURFACE ADDR SECTOR ADDR COUNT
0 - Not Used
1 -5 Starting Surface Address
6 - 10 Starting Sector Address
11=-15 Two's complement of number of sectors to be
transferred
6.2.4 READ STATUS - NON ALTERNATE MODE
6.2.4.1 DIAR - READ DATA TRANSFER STATUS

DIAF, AC, DSKP

ot 2 3 4 5 6 7 8 9 10 1t 12 13 14 15

o 11| ac lojol1 | F DEVICE CODE
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Accumulator

i°§'l213 4;5!6|7i8 9ilo?n 12113 | 1a |15

0o - Control Full
1 - R/W Done

2 - Unit 0 Atten Done

3 - Unit 1 Atten Done
*4 - Unit 2 Atten Done
*5 - Unit 3 Atten Done

6 - Bus Error

7 - Illegal Sector Adr

8 - ECC Error

9 - Bad Sector Flag
10 - Cyl Addr Error
11 - Surf/Sect Addr Error
12 - Verify Error
13 = R/W Timeout
14 - Data Late
15 = Read/Write Fault

*¥Bit Poslitions 4 and 5 are not defined if 616X Emulation



0

CONTROL FuLL

R/W DONE

UNIT ATTEN
DONE
(UNITS 0-3)

BUS ERROR

ILLEGAL
SECTOR ADDR

Will be a one when the controller
recelves a pulse function. Will

be a zero once the controllier
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 da*a'
transfer command.

A one indicates that the respective
drive completed a successful

seek or recallibrate operation.

If the drive was unsuccessful

in its attempt to seek, a
positioner fault status will be
indicated. A recalibrate operation
will clear the faulft.

An incorrect number of memory
transfers resulted on the data
channel when set to a ons.

The Sfarfing sector address (DOC)
exceeded the capacity of the

drive if set to a one. Done

sets immediately.



8 ECC 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.

9 : BAD SECTOR The controller detected the bad

FLAG
sector flag set to a one within
the sectors address header. (Done
will set immediately). This implies
that the format program originally
determined fhaf the surface within
this sector could not support
errorless data.

10 CYL INDER The Cylinder Address contained

ADDRESS ERROR
within the Sectors Header did
not match the requested cyl 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 will

be terminated immediately.



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 matfch

the current contents of the
controller's Surface/Sector
Register (initiated by a DQOC).

2) The CRC polynomial did not ed.
correlate with the Header Address.
3) The Data Sync on a Read Command
could not be detected. |
The Read/Write operation will be

terminated Immediately.

Data in memory did not agree with
the data on the disk. (See

Verify Command).

A Read or Write type of operation
did not complete within one second.
Not implemented.

A one indicates that at l|east 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

CYL INDER
ADDRESS
ERROR

SURF/
SECTOR
ADDRESS
ERROR

VERIFY
ERROR

READ/
WRITE
TIMEOUT

STATUS BIT

POSITION

10

11

12

13

READ/WRITE FAULTS

CONTROLLLER
ACTION

Sets done
immediately

Sets done
immediately

Sets done aft
the end of
sector
fransfer

Sets done
immediately

Sets done
immediately

Sets done
immediately

Sets done at
the end of
the sector
transfer

Sets done
immediately

TABLE 6.1

(DIA)

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 it agrees

with drive type.

New command. Re=-tfries
with servo offset may
correct the data. | f
this error [Is detected
on a surface analysis,
the bad sector flag
should be setT.

New command. This sector
should be lignored.

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, DSKP

01t 2 3 4 5 6 7 8 9 10 11 12 13 14 15
o1 |1 ]| AC |01 |1 F " DEVICE CODE
Accumulator

0 1]z is 4156|7189 10|11 ]12113]14]15

*Q - Invalid Status

*1 - Drive Reserved

*2 - Trespassed

3 - Ready

4 - Busy

*5 - Positioner Offset

6 - Write Disabled

*7 - ID

*8 - Il Sur/Cyl Addr

*9 - Illegal Command
*10 - DC Vol tage Fault
*11 - Pack Unsafe

12 - Posltloper Fault
*13 - Servo Clock Fault
*14 - Write Fault

15 = Drive Faulft

*These Bits are undefined

If 616X
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INVALID STATUS

DRIVE
RESERVED

TRESPASSED

READY

BUSY

POSITIONER
OFFSET

WRITE DISABLED

ILLEGAL

. SURFACE OR
CYL INDER
ADDRESS

A one indicates that Status Bits

1 through 15 should be lIgnored

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 speciflied by a pre%ious
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 requesféd surface or cflinder
address exceeds the capacity of
the drive. Read/Write operation

will terminate Immediately.
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10

11

12

13

ILLEGAL
COMMAND

DC VOLTAGE
FAULT

PACK UNSAFE

POSITIONER
FAULT

SERVO CLOCK
FAULT

The contftroller 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 bift
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 time.



6.2.4.3

This flag would seft [f the format
on the disk did not agree with
what the controller expected.
Check the switch settings to

make sure the proper format

was selected

14 WRITE FAULT An abnormal condition was detected
by the drive during a write
tfype of operation.

15 DRIVE FAULT 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.

DIC - READ SURFACE, SECTOR AND COUNT

6

2.5

DICF AC, DSKP

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

011 1 AC 1 10 |1 F DEVICE CODE

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
NU CURRENT | CURRENT | TWO'S COMPLEMENT OF |
SURFACE ADDR SECTOR ADDR | NUMBER OF SECTORS

REMA I N ING

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

6.2.5'2

DIAF AC, DSKP

Accumul ator

o 1t 2 3 4 5 6 7 8 9 10 11 12 13 14 15

EXT CURRENT MEMORY ADDRESS

s o —— e e+ o -

After the execution of this Instruction the value of
the accumulator will contain the memory address fo
where the next data word fransfer will take place. The
memory address counter Is Incremented by one after each

data channel transfer.

DIB - READ EXTENDED MEMORY ADDRESS

6'2.5'3

DIBF AC, DSKP
Accumulator

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

i WD | sEc CNT]| |
l jMSBJMSB} MSB |
The AC will contain the current most Significant Bits

for the Surface (Bit 4), Sector Address (Bit 5) and
Two's Complement Count (Bit 10). These Bits will allow

the System to reference up to 64 heads or sectors.

DIC = NOT CURRENTLY IMPLEMENTED

6.2.6

READ STATUS - ALTERNATE MODE TWO

See detailed description of Alternate Mode Two
Command. Previous DOA specified ALT Mode Two for

Sections 6.2.6.1 through 6.2.6.3.
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6.2.6.1 DIA - READ ECC REMAINDER UPPER
DIAF AC, DSKP
Accumul ator
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
. 31' 30" 29’ 28i 27‘ 26| 25| 24 23! Zﬂ 21| 20| 19) 18] 17 16‘
xR ox X x xo X ix x e x ix X X (X (X
6.2.6.2 DIB - READ ECC REMAINDER LOWER
DIBF AC, DSKP
Accumul ator
0 1 2 3 4 5 6 7 8 9 10 1t 12 13 14 15
i RN e
15/ 14 13} 120 11] 10{ 9 8| 7| 6| 5| 4| 3| 2 |
X Ix [x Ix o Ix Ixoixoixoixo x| x [ x |X xlx X
6.2.6.3 DIC = NOT CURRENTLY IMPLEMENTED
6.3 DETAILED COMMAND DESCRIPTIONS
The command set (16 in all) provided by the controller
is basically broken up intfo three groups:
1. Data Transfer Command
2. Drive Commands
3. Alternate Mode Commands
The Command is stored in the controller via a DOA
instruction. Before any Command is initiated, the selected
Unit must have vallid status and be ready.
6.3.1 DATA TRANSFER COMMANDS

Start (Set Busy) will Iinitiate 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. Control full and Drive status must be tested for
proper state before commencing with a Read/Write
Command.

2. Send the Starting Surface and Sector Address ajong
with the two's complement of the number of sectors
transferred. (See DOC)

3. Send the Starting Memory Address of whére the data
should be stored or retrieved. (See DOB)

4. Send the Command type and the desired Drive Unift
Number. (See DOA)

5. Ilssue a Start Pulse.

Read/Write Termination Possibilities (Done Set):

1. All the sectors impllied by the two's complement
sector count were transferred.

2. A Drive or Read/Write Error was encountered.
DIC command should be issued to determine which
sector the error occurred at.

3. Busy was cleared by an IORESET instruction or a clear
pulse was Issued to the controller during the

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



6.3.1.1

READ COMMAND

When busy sets, the controller will wait for on cylinder
If the pre?lous seek command has not been completed yet.
It will then search for the starting sector address
;pecified by the previous DOC instruction. The header
Is read and compared with the starting sector address,
starting surface address and stored cylinder address

to Insure that the proper sector has been physically
located. Before the data can be accepted the header
must match the specified address, the header CRC must

be good and no bad sector flags encountered. |f the
header is in error or the bad sector flag Is a one,

the appropriate status bit and done flag is set immediately.
When the drives RD/WRT head reaches the data field the
serial data is sent fo 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 rehalnder s not equal to
zero. |In the case of an error the controller will
transfer the data into memory and then set ECC

Error Flag and Done. |f the ECC Enable switch was
closed (refer to switch settings), the controller will
attempt to correct the data within its own buffer prior

to transferring it to memory.
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If 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. |f the data Is still not correctable, then [t
will set ECC Error Flag and Done. |f more secfors are
to be transferred, the controller will begin searching
for the next sector while the data from the previous

sector Is transferred to memory.

6.3.1.2 WRITE COMMAND

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 specif!e& 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 contfrol. The
contents of this buffer is then written on to the dlisk
surface proceeded by a gap and data sync. The controller
incorporates two sector buffers. Therefore, the

data channel logic can write intfo one buffer while data

is transferred to the dlsk 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 dlék 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 fto 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 fthe conteﬁfs of the currently used buffer and
transfers all 256 words to memory specified by the
starting address. Primarily used for diagnostic
purposes.

6.3.2 DRIVE COMMANDS

IOPULSE (sets control full) Initiates any one of the
following commands: Recallibrate, Seek, Stop, Offseft,

Write Disable, Release, Examine Ram and Trespass.
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Moves the heads fto cyllinder 0, selects Head 0, and

Issues a fault clear to the drive.

An IORESET switch will automatically cause a recallibrate

command to be Issued to Unit 0.

This command moves the heads more slowly than a seek to

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

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 éeeklng
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
6.3.2.3 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

6.3.2.5

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

6.3.2‘6

Not implemented.

RELEASE DRIVE

6.3.2.7

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 fto be used with
very high speed processors requiring fast response to unit

selection.

If 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.

6-24



6.3.2.8 STOP DISK

All drives connected that are selected for remote
operation will unload the heads and spin down via the
pick-hold line. A console reset, IORESET instruction,

or another command will spin the disk back up.

6.3.2.9 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 |ocation.

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

the DOC address, and the data to be written is sent via
the DOB. If a read RAM is implied (DOC Bit 0 = 0),

the contents of the DIC will contain the RAM data after

control full clears,

This feature is used for obtaining the following

information:

a. Drive characteristics for the formatter and
reliability programs.

b. Number of ECC corrections by the controller (each
unit has a separate count).

C. Maintenance testing.

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

OCTAL ADDRESS NAME DESCRIPTION
1422 DISABLE The least significant bit
CORRECTION is used to indicate if

controller self corrections
are permitted. This bit
will be Initialized on a
power on or an I|ORESET
switch. If 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, If one is written
into this bit, correction
will be software disabled.
Correction cannot be
software enabled if the

ECC Enable switch is off.

1460-1462 SELECTED These locations willl be
DRIVE updated whenever a new
CHARACTERISTICS drive Is selected.
‘ 1460 - Maximum sector

address

1461 - Maximum surface
address

1462 - Maximum cylinder
address

Allow invalid status to

go away before a reference
is made. Avold writing

to these locations.

1500~-1503 UNIT These locations will be
CORRECT ION incremented each time
COUNTS 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 |ORESET 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

01 2 3 45 6 7 8 9 10 11 12 13 14 15

ojlo0j0|ofjofojo0jo0 REVISION LEVEL

EXAMPLE: Revision Level 6 EPROMS

Location 1776-8 = 000006-8

1777-8 PROM ID/REV

DIC ACCUMULATOR

o 1t 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 IDENTIFICATION REVISION LEVEL

|
|

vm 0

EXAMPLE: Identification 80 (Hex) Revision Level 6

Location 1777-8 = 100006

NOTE: Avoid referencing any locations that are not
defined here.

EXAM RAM EXAMPLE
READ Contents of Loc 1500 Octal (Unit 0 corrections)

Accumulator Set up:

A0 = 002600 (NOP Command Unit 0)

Al = 001500 (RAM Address for DOC)

DOC 1, DSKP ; Send RAM Address

DOAP 0, DSKP ; Send NOP Command and |OPULSE
DIA 0, DSKP ; Wait for Control Full

MovzL# 0,0,SZC ; To be zero

JMP .=2

DIC 2, DSKP ; 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:

A0 = 002600 (NOP Command Unit 0)

Al = 101500 (RAM Address for DOC)

A2 = 000000 (RAM Data)

DOC 1, DSKP Send RAM Address

H
DOB 2, DSKP ; Send RAM Data
DOAP 0, DSKP ; Send NOP Command and [OPULSE

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 |ORESET 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 in
order to determine whether the data error within the

sector read Iis correctable or not.

6.4 ERROR CORRECTION CODE (ECC)

When a write command Is specified the ECC hardware divides
the data field within the sector by a fixed *generator
polynomial and appends the resulting checkword to the

data field.

*Generator Polynomial
X=32 + X=23 + X=21 + X=11 + X=2 + 1
6-28



When a read command s specified the ECC hardware divides
the data field and the appended checkword within the
sector by a *factored version of the same generator
polynomial. |If a data error occurs, the resul ting
remainder is non-zero, and the data transfer status (DIA)
bit position 8 Is set (bit 8 will not set If the contfroller
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) (X=21 + 1)

The ECC feature detects all error bursts contained within
21 or less contiguous bits in a sector and allows correction

of all error bursts up to 11 contiguous bifts.
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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
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6.5 FORMAT SEQUENCER

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 dlgk 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 is switch selectable for the format
bank desired. Each bank consists of half READ/WRITE/
FORMAT CODE and the other half drive characteristics.

See Figure 6.1.

6.5.1 READ/WRITE FORMATS

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

supported and Tables 3.1/3.2.

6.5.2 DRIVE CHARACTERISTICS

The drive characteristics section consists of 16 separate

blocks of drive characteristics configurable for each port.

Thé following is Information necessary fo 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) Sync Byfte
6-32



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 BPIl.setting matches the
tape you received.

Program Load - The method of program locad varies for
different processors. Some of the possiblilities are
described here.

If your system does not have a program load opfldn,
consult your processor manual.

I'f your system has front panel switches, set them to
100022 for the Primary Tape Drive, or 100062 for the
Secondary Drive. Then press program load swiftch.

For the S140 virtual console, set 11A to 100022 for
the Primary Tape Drive, or 100062 for the Secondary
Drive. Then enter 100022L (or 100062L).

For the S120 virtual console, enter 22H for the
Primary Tape Drive or 62H for the Secondary DOrive.

For the Polint 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 |ast 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

Step 2

While the System Is running, mount the tape and put the
Drive On=-line. Be sure that you have correct BPl.setting.

For an RDOS System enter the commands:

INIT MTO
LOAD/R/V MTO:X
RELEASE MTO

For an AQS System enter the commands:

SUPERUSER ON

DIR :

X RDOS LOAD/V @MTAO:X
REWIND @MTAOQ
SUPERUSER OFF

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

response to filename? or pathname?).
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@981 DISKD  AOS RSSEMBLER REY 4. 20 11.55.43 86/22/84
(" H

"4 ;

a3 i

84 5 PR R Rk

5] ;

06 ;

87 ; DESCRIPTION: ZETACO 90 DISK CONTROLLER DIAGNOSTIC

a8 ;

a9 ;

18 ; PRODUCT OF ZETACO, 1984

1 ,~ aai

TITL OI%D

13 200681 DUSR 4=t

14 90001 NOMC X

15 ; 1 ® PROGRAM NAME: DIKD. R

16

17 i 2.8 REVISION HISTORY:

18 ;

19 ; REY. DATE

p.) ; @ 82/17/83 ;
2 ; o #9/07/83 ANOTHER RDY UNIT WARNING 1 HD ERR (22,
2 ; ; HOS BOOTSTRAP(488°S), NO OFFSET TESTS
3 ; iFOR CMD’S
24 . 82 93,2384 ; 295C, 296 AND BMX TESTS
5 ; , DEYICE CODE CHANGE ROUTINE
% ; B3 #1254 : DFL CHANGES, RS TESTS 17-76
v ;
8
39 , 3.9 MACHINE REGUIREMENTS:
8 ; HOYA R ECLIPSE FAMILY CENTRAL PROCESSOR
3 ; MINIMUM OF 16K READ-WRITE PEMORY
32 ; TETRCO 5D DISK CONTROLLER
33 -3 DISK DRIYES

34 TELETYPE OR CRT AMD CONTROL
% , 4.8 TEST REGUIREMENTS: N

20

38 , 5.8 SUMMRRY

by ; THIS PROGRAM [5 A HARDWARE DIAGNOSTIC FOR THE
49 ; ZETRCO M0 DISK CONTROLLER AHD DRIYES.
41 ; THE CEYICE CODE MAY BE 28-76 OCTAL WITH THE
42 ; DEFAULT BEING 27
43

4
45 i 6.8 RESTRICTIONS:
46 ; THIS PROGRAM HRS NO RESTRICTIONS FS TO SINGLE (R

47 ; DUAL PROCESSOR HARDWARE CONFIGURATION. HOWEVER, THE
48 ; DIAGNOSTIC MAY BE RUN ON ONLY ONE CPU AT A TIME FND
49 ; MUST BE THE ONLY PROGRAM BEING RUN WITHIN THE DISK

TLVLREAKLABHEE

SYSTEM

7.8 PROGRAM DESCRIPTION/THEURY OF OPERATION:

7.1 "R" TESTS CHECK:

- BUSY, DONE, /0 BUS SELECT LOGIC
- DISK SELECT LOGIC, CONTROLLER RAM

7.2 "B" TESTS CHECK:
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; - START, BUSY, CLEAR LOGIC

i - RECALIBRATE, ATTN, INTERRUPT LOGIC

; - INTERRUPT DISABLE, INTAR LOGIC

i - THAT SEEKS TO CYL’S 8, 1/2 CYL MAX AND CYL MAX CAN AT
i LERST BE EXECUTED AND SET DRIVE BUSY.

; - READY/SELECT LOGIC

j 7.3 *C" TESTS CHECX:

; - THAT THE CA REGISTER INCREMENTS PROPERLY

i YIA DCH (R BMC REQUESTS

; - THAT A WRITE CAN BE EXECUTED

j - S5ELD, CLEAR LOGIC

i - THAT SEEK/WRITE OPERATIONS CAN BE EXECUTED

; - WRITES TO DIFFERENT HDS, SECTORS

) - MLTI-SECTOR WRITES

i - THE INCREMENT HERD LOGIC

i - ILLEGAL SECTOR, SURFACE, CYLINDER CONDITIONS

T4 "E" TESTS CHECK:

- THAT A REFD MAY BE EXECUTED _
; - 3 SECTOR WRITE/READ UPERATIONS (9 DIFFERENT
) DHTA PRTTERNS) AT CYL'5 8, 1/2 CYL MAX AND CYL MAX WITH FULL
; [CORE COMPHRE
- DATH YERIFY FUNCTION (NORMAL AND WITH FORCED ERRCRS)
- JFFSET MODES
~ ILLEGAL CIMWND TRAFS
; - WRITE CYL# TO HERD 9, SECTOR @ OF ALL CYLINDERS
- WRITE HERD # TO SECTOR 8 OF ALL HERDS ON CYL 9
- WRITE SECTOR % TO ALL SECTORS OF HEAD @, (L @
; - ERCH OF THE ABOYE OPERATIONS IS FOLLOWED
. BY A CORRESPUNDING RERD/CHECK OPERRTION TO VERIFY
DISK RODRESSING LOGIC.

] 75 “F" TESTS CHECK:
THE FIORMAT LOGIC ON CYL 8, HERD 8, SECTOR &,

, A BAD 5ET FLAG IS 5ET AND TESTED
THE FORMAT 15 SET TO NORMAL AFTER COMPLETION OF

THESE TESTS.
) #8 SEE SWPAK 7 DPTION M
; 7.6 "5" TESTS ARE SEEK EXERCISERS
; - PERFORMS RANDOM SEEKING EACH SEEK 15 FOLLUWED BY A
j READ TO HEAD @, SECTOR &

; - PERFORMS RANDOM OVERLAPPED SEEKING TO TWQ DRIVES,

i EACH SEEK IS FOLLUWED BY A READ TO HEAD @, SECTIR 8,
j UL 15 THE THE PRIMARY UNIT UNDER TEST AND U2

i IS THE NEXT DRIYE FOUND IN A 1,2 3,8 ETC. SEARCH.

i , IF ONLY 1 DRIVE, TEST 5 BYPASSED. TEST IS5 ONLY RN
i AFTER A PASS IS ACHIEYED ON ALL DRIVES,

i 3.8 OPERATING MODES/SWITCH SETTINGS:
»8.1  SHITCH SETTINGS

;

i LOCATION "SWREG® IS USED TO SELECT THE PROGRAM OPTIONS
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THIS LOCATION WILL BE SET ACCORDING TO THE ANSMERS
SUPPLIED BY THE OPERATOR THE OPTIONS CAN BE CHANGED
OR VERIFIED BY USING ONE OF THE COMMANDS GIVEN IN SEC.
8.3

SWITCH OPTIONS
DIFFERENT BITS AND THEIR INTERPRETRTION AT LUCATION
“SWREG" 1S RS FOLLOWS:

BIT WCTAL  BINARY INTERFRETHTION

VLE  YALLE
1 9 LOOP ON ERROR
oo 1 KIP LOOPING (N ERROR
: 8 BRINT TO CONSOLE
8 1 RBORT PRINT GUT TO CONSOLE
- 8 00 NOT FRINT 2 FRILURE
Lo 1 FRINT % FRILURE
5 3 00 NOT FRINT N THE LINE PRINTER
w1 FRINT ON THE LINE FRINTER
5 3 [0 NOT HALT ON ERROR
M 1L LT N ERRIR
- 4 WA
a1 DISFELE FORMATTING HERD 0, CYLINDES 3, SECTOR @
WA 12 M
8 "
Wz RECALIBRHTE DURING SCOPE LOGP
3 8 R
e | L SECOND DELAY (ARING SCOPE LOGP
197R R A
e 1 FROGRAM NILL FRINT TEST 45 A FIRMMARE REVISION
10g 9 NA

decy 1 PROGRAM WILL EXIT TO [OT WHEN
NOT IN TESTS F1i- #5EE 7 SH
SHITCH IS SET TO 8 UPON EXIT

12¢0 é KIP LONG &AM TEST
goete 1 LONG CONTROLLER kA TEST

SHITER COMMANDS

JNCE THE PROGRAM STARTS EXECUTING THE STATE OF ANY OF
THE BITS CAN EE CHANGED BY HITTING KEYS 1-%, A-F THE
PROGRAM WILL CONTINUE RUNNING AFTER UPDATING THE OPTIONS.
EACH KEY WILL CCHPLEMENT THE STRTE OF THE BIT AFFILIAT-
ED WITH IT, THUS BIT 4 CAN BE ALTERED BY HITTING KEY 4.
SETTING OF ANY BIT OF LOCATION “SWREG® WILL SET BIT 8.
(DEFAULT MODE [5 DEFINED RS ALL BITS OF SWREG 5ET T0 @)

OTHER COMMANDS (" = CONTROL KEY)

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

THIS COMMAND GIVEN AT ANY TIME WILL RESET "SWREG®
TO DEFALLT MODE AND RESTART THE PROGRAM

THIS COMMND GIVEN AT ANY TIME WILL RESTART THE
PROGRAM. SWITCHES ARE LEFT WITH THE VALUES THEY
HRD BEFORE THE COMFHD RFS 1SSUED.

THIS COMMAND GIVEN AT ANY TIME WILL CAUSE THE
PROGRAM CONTROL TO GO TO 0DT (NOTE: THIS IS AN
JPTIONAL COMMAND AND [5 RVAILBLE ONLY [F
UDTPK 1S PRESENT)

THIS COMMAND GIYEN AT ANY TIME WILL PRINT THE
CURRENT OPERATING MODES.

THIS COMMAND GIVEN AT ANY TIME WILL LOCK THE
PROGRFAM INTU SWITCH MODIFICATION MODE WHERE
MORE THAN 1 BIT CAN BE CHANGED.

+ 3.9 OPERATING PROCEEDURE. PERATIR TNPUT:

3 1 LOAD USING THE BIMARY LURCER

-

3.2 STRRTING ADDRESSES

<88-T0 ICENTIFY DISK TYPE CINITIALIZE)
FROGRAM THEN PROCEEDS T0 Sow.
<B1-00T DIRECT ENTRY ONLY

cHe-RANDOM SEEK ERERCISERS. 1 PRSS OF DIAG FOR EACY UNIT FIRST)

SEEK E¥ER ! IS A SINGLE DRIVE EXERCISER

SEEK EXER 2 15 TWO DRIYE EXERCISER WITH SEEK OVERLAP

A-DIAGNDSTIC (RESTART)

3.5 THE PROGRAM PRINTS “PRS5* FOLLOWING EACH

4

(ye]

o

COMPLETE PHSS THROUGH THE TESTS. RANDOM
SEEK EXERCISER PERFORMS 1690 SLEKS
FEF “PRZS" MESSAGE.

54 LRYICE CUDE OF CONTRULLER IS5 REQUESTED (27 15 DEFAULT)

.5 UNIT NUMBERS T0 BE TESTEL ARE REGUESTED TO WHICH THE DPERATIR
ENTERS THE UNIT NUMBERS TO BE TESTED, SEPFRATING
THE INDIVIDUAL #/5 BY A 40 OR <ZPRCE

.6 OPERATOR 1S REQUESTED TO ENTER L IF UNIT CHARACTERISTICS
DISPLAYED ARE INCORRECT, AND WANTS TO LOOP ON READING THEM

i 18, FROGRAR OUTPUTERROR DESCRIPTION:

WHEN AN ERROR [S CETECTEL THE PROGRAM PRINTS THE ERROR

PC, AC'S @ L, AND 2 AT THE POINT OF ERROR, THE FROGRAM THEN.
0E5 INTO A SCOPE L3OP BETWEEN THE ENTRIES TO

CSETUP AND . LOOP ALLOWING THE OPERATOR TO SET  SWPAK.

IN GEMERFAL THE ERRUR PC WILL FUINT TO A CALL ERROR.

THE PRINTOUT WILL BE OF ONE OF THE FOLLOWING FORMATS:

A STANDALONE CONTROLLER TEST FRILURES-
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B. STATUS ERFORS

MODE WNIT & DATA

o $ HERD & SECTOR #
ACL(STRTUS) SHOWLD =ACB

DESCRIPTIONS OF FRILING STATUS BITS

C. MEMORY.DISK ADDRESS ERROR

moCE  WNIT # DHTR

oL L] HERD % SECTOR &
ENDIMG MEMORY.DIZK ADUDRESS ERROR
ACLMACDHY SHOULD =AlB

C. INTERRUPT TIMEQUT

MIUE T $ OATA
NN * HEAL: # SECTOR &
INTERRUPT TIMEQLT

ACITIONAL TEST SIONIFICANCE 5N BE FOUND IN THE PROGRAM
CISTING ALTAOUGH 1T 15 HOPED THRT A NEED FIR THE
LISTING WILL BE MINIMAL. ZWPRCE(SWREG) WILL PROVIDE

ALL CONTROL oWeR TEST LOOP OPTIONS AND PRINTOUTS.

OATA ERRURT WILL ESULT 1N THE 137 3 S000-EBRD

FRIFS OND THE:® A[DRESZE: cEINL PRINTEL ALUMG WITH THE
TUTAL COUNT. IF K cPROk 15 DETECTED. THE CALL
CHECD WiILL 4CKNOWLELGE THE FRCT AN RETURN T THE
MRIN TEST Z0F THE DATA LOMPRRE. =% INTOUTS PEZILT

ON THE 15T ERFOR PHES ONLY. H5 THE CHECK ROUTINE
CAECKE THE cNTIRE READ EUFFER. ANY EPROR ACCOMPANIED
Y AN CECL ZRPOR TERMINATING THE RERD, MRY CHUSE ALL
UATA N SUCCEEDING SECTORS 70 APCERF EAD.

TESTS THAT ECFORM A RECALIERATE HAVE A 2 ZEC
DELAY BLUILT INTO THE SCOPE LODF  SET SWPAK 2 =1
T0 IHTROLAUCE AN AOCITIONAL & SECOND CELAY OURING
THE SCOPE LTiF

IN GENERAL EACH SUCCESSIVE TEZT ASTUMES ALL
FREYIOUS TESTS WORK.  BYPASSING ERRUKS

CAN RESULT [N CONFUSING SITUATIONS

IN THE SETUF OF MORE COMPLEX TESTS.

11 CEBUG HELP:

070D 11B

1 SPECIAL NOTES/SPECIAL FERTURES:

121 IF THE UIZK FACK HAS BHD SECTOR FLAGS SET ON CYLINDER
8 OR ON THE FIRST & SECTORS UF HERD 9 OF ANY CTYLINDER,
ERROR FRINTULTS WILL REZULT WHEN THE FLAGS ARE
ENCOUNTEREL:

122 TESTS FA-FX ALTER THE FCRMAT (N
CvL &, HD 1, SEC @ FOR PURPUSES OF
CHECKING THE FURMAT LOGIC FND BAD SECTOR LOGIC.
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a1 ; SWPAK? SHOULD BE SET TO 1 IN ORDER TO STOP PROGRAM
] i FROM EXECUTING THE FORMAT.

a3

4 ; 12 3 SOME SCOPE LOOPS WILL REQUIRE R RECALIBRATE
5] ; TO INITIALIZE THE DISK DRIVE FOLLOWING fi FAILURE.
26 j SET SWPRK 8 = 1 TO INTRODUCE THE RECALIBRATE TO THE
@7 i UNIT UNDER TEST.

%3

; 12 ¢ DISK PRCKS

; ONLY USE DISK PACKS FORMATTED BY THE DISKF

FHCK FORMATTER PROGRAM. THE DIAGNOSTIC PRIGRAM
WILL WRITE J¥ER MOST UF THE DISK SURFRCE

KEs

< 15 RGN TIME:
) THE RUN TIME FOR R PRSS 15 AFPRUSIMATELY. 3 MIN

[
0 e bed
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. DESCRIPTION: ZETACD SMD DISK CONTROLLER FURPHTTER PROGRAM

'

. PROCUCT OF ZETRCD, 1964

RERRLA THE T T NIV EY T R TROIVIFEFFRE ¥ T W T I

L

M
o

S
]

!'0‘3

L DIEF
DR R
FRUGRFM MARE:  DISKF Sk

FEYIZION HISTiRY-

- ERFORS, ME SOR BRD SECTOR LG
EYILE COUE THANGE wLUTIMNE

SUEYILE
95 ET Rt CELC OGN WRITE ZDFL

ARCHINE REGIREMENT

AUYHCECLIFSE FHMILY CENTRAL FROCEZSOR
iek READCWRITE MEMOR'Y

TELETWRE R ORT DIZFLY

{: 012K COMTROLLER

SRIVES

TRET mrilIREMENTS NeA

SRR

THE cETRLU SME BISK CONTRGLLER FORMATTEF
FROGRAM 15 A PROGRAM DESIGNEL T FORMAT AL
SHECK DIZK PHCKS T BE USED ON DISK ZYSTEMS
THE FROGRAM 15 'NOT' A MAINTEHANLE FROGRAM

AND HSSUMES THE HARDWARE 10 EE IN WORKIMG URCER.
THE PROGRAM WILL HALT ON ANY NON-URTH RELATED
ERRORS. HLTHOUGH PRESSING CONTINUE WILL ALLOW
THE PROGRAM TO PROCEED. [T 15 NOT RECOMMENDED
THAT THE PROGRAM BE RUN UNDER THESE CONDITIONS.
IT IS ALS) RECOMMENDED THAT ON-BUFARD ECC BE
SOFTWARE R CONFIGURED DISABLED WHEN FURMATT ING.

THE CONTROL CAN BE PNY LEVICE 28-7% OCTAL
THE DEFRULT IS 27 ## SEE 3.
RESTRICTIONS: WA

FROGRAM DESCRIPTION/THECRY OF UFERHTION:

A FORMATTER PROGRAM (STARTING ADORESS (SR> 508)
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THE DIK IS FIRST FORMATTED AFTER WHICH R FORMAT

DONE MESSAGE [5 PRINTED. THEN A 55555 PATTERN

I5 WRITTEN TO THE ENTIRE PACK AND RERD BACK 2 TIMES,

A RANDOM SEEK TEST IS PERFORMED, AND PRSS IS PRINTED.
THE DATA PATTERN IS THEN ROTATED

1 BIT AND THE WRITE/READ/READ/SEEK FROCESS 1S #EPEATEL.
AT THE COMPLETION OF THE NUMBER OF PHSSEZ ENTEREL

BY THE OPERATOR, A.LOG IS FRINTED AND THE DRIVES

ARE RELEPSED.

_____ Kok b ko

IT IS RECOMMENCED THAT AT LERST I PRSSES W/R/R75), WiTH
ON-BUARD: tli =OFTWARE CISABLEL, EE RLLUWED TO INSURE PHCK
WMLITY. IF TIME PERMITS, CONGER RUNS WILL FURTHER INSURE
RELIABILITY.

L AR

A AR ACA AR A b b A T3

ANY HARD UATR R ADORESS cRRORS WILL RESULT IN THE

SAD SECTOR FinG BEING SET IN THAT SECTOR. ANY

“{»FT DRTR" K "ADORESS ERROR® AOCRESS SMCOUNTERED

TWICE ZAUSE THE BAD SECTOR FLAG 10 BE ZET. ANY OTHER
:.-Fl_lk WILL CRUSE THE PROGRAM 70 FRINT THE FRILURE TO

THE TTY WD THE PROGRAR WILL HALT. $RTHIZ AROCRSM 15 DT
INTENCED TO BB A RELIAEILITY PROGKMM FOR THE CISK SYSTEM
ANDY TN GENERML ASSUMES "HE CONTROL ANG ORIVE T2 %€ IN
WOFK M LRLERR.

i Bkl AUURESS EPROR IS DEFINED =3 SUCK AFTER TWC

m"'EHFT ARVE cEEfJ MRCE STH RESLTING IN AN AGDRESS
HOERRCE 1T DEFINES AS SUCH AFTER

! ‘W&E '.IF 14 MPITE.—’?‘EHU RETRY-S HAYE EEEN

HEILLSIERL

= JHECE PROGRAM ONLY (3R Sad)
'-:‘v- <z if :Uﬂ E"«'EEFT THAT [HITIAL ~RCE CORMAT

L. STATIETICS

TYRE L FOR LST 89 UGk AULDRESSES OF BRD SECTORT,
CHTG AN HD(‘F'E:: erRORS, FLUS A STATISTIC TRELE OF
OVERALL ERRGES

wkNOTEx« -NY CHARRCTER TYPED WHILE EXEZUTING

Trls oo wine EHDOIT AT THE MEXT CHAMGE OF
vhiA YPE.

b. LOG RECOVERY (SR =623
USE TO RECOWER LOG IF PROGRAM WRS STOPFED BEFORE
05 PRINTOUT.

E. COMMAND STRING IWTERFRETER SA S@2:

RS A TRIUBLE SHOOTING RID THE SERYICE
beL’&.EP ARY TYFE IN HIS OMWM TEST LOOP
SFTER STARTING AT 583, THREE ARGUMENTS
MUST BE ENTERED IN RESFUNSE T THREE
PROGRAM GUESTIONS, "UNIT". “DATA*. AND
"COMAND STRING"  ALL NUMBERS MUST ENTEREL
IN OCTAL.

L UNIT:  TYPE UNIT # OR CARRIAGE TD
USE THE PREYIDUS ENTRY

IL DATA:  RAN=RANDON
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ALO=ALL ONES

PAT=118110 PATTERN

FLO=FLORTING ONE PRTTERN

FLZ=FLOATING JERO PATTERN
ADR=ALTERNATING ("LINDER AND

HERD, SECTOR WORDS

YAR=EXISTING WORDS ENTERED PREYIOUSLY RS
DESCRIBED EELOW

ALTERNATIVEL' ENTER A STRING OF UF 7O 7
CCTAL 16 BIT WRDS 70 BE

USEL ®S DATH.  THE WORDS

ENTERED ARE USED REPERTEDLY

T MAKE UF A SECTOR BLICK.

TYPE CHRRIAGE TG USE THE

PREYIOUS ENTRY.

ik LOMMANG STRING:

JPTLONS

-

READ HERD, SECTOR. #5ECTIRS
< WKITE SHME :
- SEEK ZYLINCER
) RECALIBRATE
S COO0F G0 TT cEGIMNING R LR
& DELAY M N=DELAY N M55
U1SAELE WRITE DISAELED
3 TRESPAES
3 STOP DISK
A FELERSE
i1 OFF COFFSET FORMARL
Lz OFR COFFSET EVERSE:
i LR (BEGIN LUGP HERE:
4 YERIFY (WRITED
i3 SIRMAT CYL. D) SECTIOR
1r TR BRD SESTORY SYL DL selicR
17 MEMORY ADUR, DRTACWRITE {TROLLEF MEMORY COMMARG
i T'YPE CHRRIAGE FETURN T3 UZE THE
PREVIOUS COMRAHD STRING.

NLITZ THAT CITHER TPRCES R A CDMMA

URY BE USED AS AN ARGUMENT CELIMITER.
CHCH RESPONSE IS TERMINATED BY

TYPING CARRIAGE RETURN.  IF MORE

ROM IS NEEDED (M A LINE, TYPE

LINE FEED TO SPRACE T THE MEST LINE.

THE WORD “SAME" USED WITH READ. TR WRITE.
WILL CRUSE THE PREVIAS D5

ADDRESS PRRAMETENS T BE LISED

BN ® TYPED WHILE A STRING 15 BEING EGECUTED WiLL
CRUSE THE PROGRAM TO RETURN TO COMMAND STRING STRART.
THE EZCHPE KEY WILL BYPHSS UNIT AND [HTA PROMETS T0
THE COMMAND STRING FROMPT.

TrE FOLLOWING EXAMFLE WOULD CRUSE UNIT

1 70 SEEK CYLINOER S8, THEN REPERTELLY

WRITE SECTURS 2 AND 3 OF HEAD 5,

THEN REFD [T BACK AND CHECK. DHTA IS SPECIFIED
A5 ALTERNATE WORDS OF ZEROS THEN OMNES.
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UNIT: &
UATR: 8, 177777

COMAND STRING: SEEK 56 LR WRITE 5,2 2 READ SHME LOOP

THE FOLLOWING EXAMPLE WOULD WRITE ZERO TO
CONTROLLER MEMORY LOCATION 1589 (OCTAL)

INIT: 1
[HTA:  NAR

COMMAHD STRING. MEMORY 161509, 3
NCTE. UPFER MEMCGRY EIT = | [EFINES A WRITE

Y UETHL
vRLUE

i

2

SO
WLk

ST

v f‘ENT BL7> ANU THEIR INTERFRETATION
TWhES" I3 AS FIOLLGS

BINAR'Y INTERFRETHTION

YRLUE
3
¢
'S

o

[y

JIOF M SRR
SKIP LOGRING N

GTyT

HEGET FCINT (T TO COMSOLE

w3 NGT PRINT 0N THE LINE FRINTVER
PRINT O THE LINE FRINTER

NH

CHABLE CRO SECTOR FRINTOUT

T NSOLE

FIRALING PRCEELIRESGPERATOR [P

Ao ERIEY GRIVE

T~ CTHER THAN TEST Sow. ENTER CONTROL "0
AT 3.2, ENTER STRRTING AUORESS FOLLOWED & A "R"

AT LOCATION

ZFROF

(ORIVES) ARE READY ON-LINE
¢ LAl FROGRRM USING EINARY LURDER

STARTING FCORESS (SR)
299 FERD UNIT CHARACTERIZT
b FORPRTTERCHECK FRUGRAM
Sl CHECK PROGRAM DMLY
o2 ERROR LOO RECOVERY <3EE T B.BR)
S LIRAND STRING INTERFRETER

L5 AN THEN RUN FORMATTER - =2

(PERRTCR IS REQUESTED TO ENTER CEVICE CODE OF

CONTROLLER CDEFAULT 27)

PEFATOR 15 REQUESTED
BY & CARRIAGE RETURN (:EE 3 3)

MINTH, DAY, YERR (I.E

ENTER # (F PRSSES FOR TEST COMLETION (IF [CR] IS

-
[

TO SET SWPAK FOLLOWED

HOUE, % MIN
“IF (LR 15 GIYEN THIS FOUTINE IS BYPRSSED)

OIYEN THI5 ROUTINE 15 BYPRSSED)

UPERATOR 15 REGUESTED TO ENTER YES/NO TO CONTROLLER
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CORRECTION, IF IT IS ENRBLED

UNIT NUMBERS, TYPES, AND THEIR CHARACTERISTICS

ARE THEN DISPLAVED, *PLERSE VERIFY"

OPERATOR IS THEN REQUESTED TO ENTER

UNIT NUMBERS TO BE TESTED(8-3)

OPERATOR IS THEN REQUESTED TO ENTER

TYPE OF DISK (USER DEFINED ENTER 18)

R IF TYPE ENTERED DID NOT MATCH, ENTER 9
1 2 0R 3 TO RE-DEFINE A DIK TYPE

B. # OF HEADS FOR NEW TYPE (N CECIMAL)

L $ OF CYLINDERS FIR NEW TYPE (IN [ECIMAL.

D, # UF SECTORS FIR NEW TYPE CIN DECIMAL. CANNOT BE COWNSIZED)
E RETURN TO 3.7

(PERATOR INPUT CONTROLLED FRINTOUTS ARE AS FOLLOWS:

L = FIRST 289 BADC SECTORS, DATA, IR RODRESSES
ALSG LISTED IS A COUNT FIR CONTROLLER
JURRECTZ/UNIT (ON BOARD ECC CORRECTION AMND OFFSET COPRECTS:

FRUGRAM TPUT-ERROR DESCRIFTION:

L ERKORS- ERROR STRTUS IS PRINTED
WHENEVER ENCOUNTEREL.  WHEN DATA ERRIRS
RRE FOIND ONLY THREE ARE FRINTED FER
ENCOUNTER.  .SEE FHRAGRAPH 19 2)

& IF kiR ARE EMCTUNTERED MORE THAN ONCE.
ROCINT WILL BB SECORDED AND A BRAD ZECTOR FLAG SET.
AL ADDRERS THRT WILL BE PRINTED M GCTAL.

T ERROR RESORTING AND FECIMERY

ALL EFRORZ ARE IDENTIFIED, AND THE

FROCRAM [S ROUTED YIA BASE TO A CALL TO Ch3M

WITH THE EXCEFTION OF ADDRESS AND [ATA ERROFS

TRE FRORHM WILL THEN LOOP FOR OPERATOR I[NTEFWENTIIN.
ON O THE EHZIS OF SWPRK (SEE 3.

RFECALIERRTE - ANY UNUSUAL STATUS [5 PEFIRTED
IMMEDTATELY ANU BN SRROR RETURN EXECUTED.

SEEK - POSITIONER FAULT STATUS RESILTS
IN STATUS PRINTOUT AND ERROR RETURN.

WRITE - FOLLOWING "DONE™ ON A WRITE, ERRIRS ARE
CHECKED IN THE SEQUENCE SHOWN BELDW.  ERRUR
RECOVERY PROCEDURE [S OUTLIMED FOR EACH CASE.

[F THE ERRCR [5 NOT PRESENT THE NEXT CHECK [5 MAOE.

URTYE STATUS <U1B) I5 CHECKED 1ST FOR BOTH RERD ANC
WRITE BEFCRE AMY DIA CHECKS ARE MAOE

4. REFD/WRITE TIMEQUTS, OHTA LATE, I[LLEGAL SECTOR,
ECC(DATA OK), OR ANY DRIYE FRULT- FRINT THE ILLEGAL
STATUS HND DO AN EKROR RETURN.

3. HDDRESS ERROR- REPEAT THE WRITE, IF TEST PHSSES
THE SECOND TIME, DO A NORMAL KETURN; OTHERNISE
FLAG AS HARD, SET THE BAD SECTOR FLAG FOR THAT SECTOR
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AND DO AN ERROR RETURN.

IF A HRD CYLINDER ADDRESS ERROR OCCURS, A RERD
ON AN ADJACENT HERD WILL BE ATTEMPTED TO DETERMINE
WHETHER THE FAULT SHOULD BE CLASSED S A SEEK ERROR
OR AN ADDRESS ERROR. THE FIRST 38, HARD FADDRESS
ERRORS WILL HAVE THEIR FODRESSES LOGGED.

6. ENDING MEMORY ADORESS ~FRINT THE ERROR MESSAGE,
CHECK FIR A DISK ADDRESS AND DO AN ERRUR RETURN

T ENDING Ui%K ADDRESS -PRINT THE ERROR MEZIAGE AND
(G AN ERRUR =ETUEN

READ - ALL READ ERRORS WITH THE EXCEPTION OF DATA RELATED

ERRORS ARE ARNDLED THE SHIME RS DESCRIBED FOR THE WRITE
JFERATIONS

OHTH ERROPS - DATH IS PERERD 2 TIMES.

IF CATR 15 B0 ON 2 Ok MORE OF

18 TRIEL, A HARD ERFOR COUNT 15 INCREMENTED.

THE BR[ SELTOR FLAG [5 SET IN THAT SECTOR. AND AN
CRROE RETURN IS THKEN IF DATA I5 GO0D ON ALL RETRIES,
TE cREOR 13 LONSIDERED ST ANG A NORMAL PETIRM [5
TAKEN,

THE 15T 283 ORTR EFRORS (HARD R SOFT: ARE _ONGGEL:
OEBMG HEL®

SO i

SFECIAL NOTESCIPECIAL FEATURES:

L THE FROGEAM IS 'NOT' A PRINTENANCE FROGRAM
S SZIUMES THE ARRCWARE TO BE IN WORKIMG CROER.
THE FROGRYM WILL HALT ON ANY NON-DRTA RELATED
ZPOIRT SLTHOLGH FRESSING CONTINUE WILL ALLOW
THE =POGRSM TO PROCEED, IT IS NOT RECOMMENCED
THRT THE SRUGRAM BE RUN UMDER THESE CONDITIONS.

= i1 15 RECOMMENDED THAT AT LERST 3 PRSZES (W/R./R/%)
BE ALLOMED (SEE BELOMW) TO INSURE PACK SURLITY.

IF TIME FERMITS, LONGER RUNS WILL FURTHER

[NSURE GUALITY.

FROGRAF RUNTIME:

FROGRAM RUNTIMES ARE SUBSTANTIALLY REDUCED WITH
AERCRIES OF 24K O LARGER. RUNTIMES ARE ALSO
CRFENDRNT N CPU TYFE, CRIVE SIZE AND DRIVE TYPE

5 PASZES AFTER FORMAT ARE RECOMMENDED FOR
SUPFACE YERIFICATION.

RERD: WRITE AND SEEK OPERATIONS ARE TIMED
&7 SPECIAL ROUTINES. WHEN THE PROGRAM 1S
FIRST STARTED, THE TIMING ROUTINE WILL TEST
FOR THE PRESENCE OF R REAL TIME CLOCK (RTC)
TO CERIVE TIMING FROM IT.
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; FEERRE Rk

; DESCRIFTION: ZETACO D DISK CONTROLLER RELIABILITY PROGRFH

; PRODUCT OF ZETACO, 1984

CTITL UK
CDUSR #=t
NOMAC X
19 FROGRAM NAE.  DISKR. 3K
;e REVISION HISTORY
; REY. URTE
; 9 S R ;
) 33,9783 15129 # SKP TOGETHER, STACK AND
+ROS BOOTSTRAP AT 408, MO YERIFY
(WITH RANCOM DATA TEST SBc SWT 1@
ae 9502854 , DD FELEASE COMMRNG TO RC
JFOR TUAL PIRT, DHISZY CHAIN
; DISK SECTOR PULSE COUNTER
‘DEYICE TOLE CHANGE ROUTINE
; . TH2 FRT 24 SECTIR
) a3 95.78/54 s ZUFL
c3d FRCHINE RESUIREMENTS
p NOYRAECLIFSE FAMILY CENTRAL FROCESSIR
. 1ok FEADWRITE MEMOEY
TELETWCE R AT LISPLAY
CETRCD SMD DISE CONTROLLER
B3 DIk CRIVES
44 TEST FEGUIFEMENTS: N'A
=4 SUMMERY
j THE ZETACU DISK CONTROLLER RELIABILITY
; PROGRAM [S A MAINTENANCE PROGRAM DESIGNED TO
; ERERCISE AND TEST THE ZETRCO SMD DISK ZUB-SYSTEMS
; AND 1-4 DISK DRIYES. THE DISK DRIVES MAY BE
j SHARED EETWEEN TWO COMPUTERS IN WHICH CHSE
; THE FOLLOWING PRUGRAMS MAY EE RUNNING IN EACH
; COMPUTER :
STHETING ADRESSES S (SR 569, 591 RANDUM RELIABILITY
SR 395 COMMAND STRING C(IF A RELERSE COMMAND IS
INCLUCED IN THE COMMAND STRING)
; THE CONTROL CAN BE ANY DEVICE COOE 28-76 OCTAL.
; THE DEFAULT IS 27 -SEE 3.1 FOR OTHER SETTINGS
;6.8 RESTRICTIONS:

1 THE DI5K DRIVES MY BE
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SHARED BETWEEN TWO COMPUTERS [N WHICH CRSE
THE FOLLOWING PROGRAMS MRY BE RUNNING IN EACH
COMPUTER:

STARTING ADRESSES’S (5A) 508, 581 RANDOM RELIABILITY
SA 583 COMHD STRING (IF A RELEASE COMND IS
INCLUDED IN THE COMMAND STRING)

IF N0 DRIVES ARE TO BE SHARED, THERE ARE NO OTHER
RESTRICTIONS RS T0 THE RUNNING OF THESE PROGRAMS ON
A CURL FROLESSIR SYSTEM

2. ANY COMBINATION OF [RIVES
WY BE TESTED BY THIS PROGRAM AT A SINGLE TIME.

FROGRF#M DESCRIFTION THEORY OF OPERRTION:
A RELIRBILITY TEST (5H 0@

A RANDOM NUMBER GENERATOR 15 USED TO SELECT A
GISK CRIVE, CYLINUER, HERD. BEGINNING SECTOR,

FHD NUMBER CF CONSECUTIVE SECTORS.  RANDOM

UHTR 15 THEN GENERFTED. WRITTEN, AND RERD.

THE ZEQUENCE 15 REFEATED INDEFINITELY.

IF O RUMHING MULTIFLE LNITS, OVER LAPFED SEEKS ARE
ENFLOYED [F THE NEXT FANDOM UNIT 15 DIFFERENT FROM
THE CURSENT UNIT UMDER 10 EXECUTION

& FELIABILITY TEST (SA 3e4) WITH OPTIONS

sAME HS A, EXCEFT THAT OPERATOR 15 GIVEN

JPTIONS ON CRTH PATTERNS (ZEE 7D [Id

AND TRY CHGSE A CONSTANT CYUINDER, HERD, SECTOR

OR # OF ZECTORS. ANY LETTER NESPUNSE TO CYL. HERD ETC.
oE1: RAMDOM FUNCTION FOR THAT VARIABLE. A CARRIAGE
~ETURN UNLY 3E75 THE RANDOM FUNCTION FOR ALL 'YARIABLES.

THE TFEFRTIR 15 ALSO ASKED TO RESPOND TU

SUTTER GFTIONCYESAND). TF YES. H RANDOM DELAY(i-49, SaMS)
[z INSERTED INTU THE BACKGROUND LOOP T0 CRERTE

A MCRE SSYNCHRONGUS DISK- 1.0 LOOP.

L. INCREMENTAL DISK ADDRESS TEST (SA S82)

OPERRTOR 15 GIVEN OPTION 0N DATR (SEE 7D IID
REQUESTED DATA 1S FIRST WRITTEN (SEE SWPAK16) VER
THE ENTIRE PACK. THEN THE CATA IS READ FROM

ALL SECTORS . THIS INSURES THAT ALL DISK

FHCK BLOCKS ARE 'JSEABLE AND' ARE FORMATTED
FROPERLY. THE TEST 15 THEN REPEATED FOR ALL

RERUY DISCS, AND PASS 1S PRINTED. THE

SEGUENCE [S REFEATED INDEFINITELY.

WNOTE

SWPFK7=1, PROGRAM WAITS AFTER WRITE WITH READ
VERIFICATION ALLOWING OPERATOR TO CHANGE PACKS.
SWPHKE=1, PUTS PROGRAM INTO KEFD ONLY MODE

#8 5A°5 581,562 ONLY. IF SA S@1-DATA MUST 'NOT' BE
KRNDOM (SEE 7D ID).
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ALL NUMBERS ENTERED ABOVE MUST BE IN OCTAL

ANY NON-OCTAL INPUT IS TREATED RS A LETTER

ANY LETTER INPUT FOR CYL HEFD, SECTOR, OR # OF
SECTORS GETS RANDOM FUNCTION IN THE RELIABILITY
TEST WITH OPTIONS.

D. COMMAND STRING INTERPRETER (SR 583)

RS A TROUBLE SHOOTING AID THE SERYICE
ENGINEER MAY TYFE IN HIS OWN TEST LOOP.
RFTER STARTING AT 583, THREE ARGUMENTS
MUST BE ENTERED IN RESPONSE 70O THREE
PROGRAM SUESTIONS: "UNIT". “DATR*. AND
"COMMAND STRING®. ALL NUMBERS MUST ENTERED
IN ICTAL.

L UNIT:  TYPE UNIT % Ok CRRRIAGE TO
USE THE PREVIOUS ENTRY

IL UHTA:  RAN=KANCOM

ALO=HLL (NES

ALI=HLL ZEROS

FHT=13255% PRTTERN
ROT=155555 PATTERN ROTATED ON
SULITESSIYE PRSSES

ALT=5¢325 PRTTERN
FLO=FLIATING THE FRTTERN
FLZ=FLOATIMG ZERC PATTERN
AUR=ALTERNATING L'l INDER AND
AR SECTOR WORCS
PRR=ESIETING WORCS ENTERED FREYIOUSLY RS
DESCRIBED BELUW

ALTERNRTIVELY ENTER A STRING OF UP 70 7
JCTAL 1o BIT WORDS TO BE

JSED RS DATH.  THE WORDS

CNTERED HRE USED REPEATEDLY

T MARKE P A SECTOR BLOCK.

T'rFE CARRIAGE TO USE THE

PREYIOUS ENTRY.
1998 COMMRND STRING:
UPTIONS 1. RERD HERD, SECTR. #5ECTORS
<. ARITE SAME
k3 SEEK CYLINGER
4 RECALIBRRTE
% LODF (G0 TO BEGINNING R LK)
5. DELAY N (N= ELAY IN MS)
v CISHELE “WRITE DISABLE)
8. TRESPASS
3. 5TOP DISK
18 RELEASE
11 UFF (OFF5ET FORWARD)
g, OFR (OFFSET REYERSE)
3. Lk (BEGIN LUOP HEREX
14 VERIFY (WRITE)
13. MEMORY HOOR, DATA (WRITE) (CONTROLLER MEMORY COMMAND)
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] ; 16. TYPE CARRIAGE RETURN TO USE THE
& i PREVIOUS COMAND STRING
83 j NOTE THAT EITHER SPACES OR A COMMA
27] i MAY BE USED AS AN ARGUMENT DELIMITER
a5 i ERCH RESPONSE IS TERMINATED BY
96 i TYPING CARRIAGE RETIRN.  [F MORE
o7 ; ROOM 1S5 NEEDED ON A LINE, TYPE
a8 ; LINE FEED TO SPACE TO THE NEXT LINE.
ot , THE WORD *SAE" USED WITH RERD, OR WRITE,
10 ; WILL CAUSE THE FREVIOUS DISK
1 , ADURESS PRRAMETERS TO BE USED.
12
3 i AN R TYPED WHILE A STRING I5 BEING EXECUTED
14 ; WILL CAUSE THE PROGRAM TO RETURN TO THE
15 ; LMD STRING START. THE ESCAPE KEY WILL
16 ; EYFRSS THE UNIT AND DATR PROMPTS 70 THE
17 . COMMAND STRING FROMPT.
18
19 ; THE FOLLOWING EXAMPLE WOIAD CAUSE UNIT
8 ; 1 TN 3EEK CYLINDER 58, THEN REPEATEDLY
P | ; WRITE SECTORS & AND Z OF HEAD S
2 p THEN READ 1T BRCK AWC CHECK.  DATR IS SPECIFIED
& ; HS ALTERNATE WORDS OF TEROS THEN ONES.
4
&9 . INIT: 1
<6 ) CHTR. @, 177777
& ; COmMAND STRING: SEEK S8 LR WRITE S, 2,2 RERD SH™E LOCP
)
&3 ; THE FOLLOWING EXAMPLE WOULD WRITE ZERU 70
Y] ) CUNTROLLER MEMORY LICATION 1500 (OCTAL:
|
32 . INIT 1
N ; DATH- N/R
4 y COMMAND STRING: HEMORY 191508, 9
39 : NOTE - UPPER MEMORY BIT = 1 DEFINES A WRITE
A .
37 ; E SUICKIE FIRMATTER (SA S84)
] : FORPATS PHCK FRD HALTS. THERE IS NO VERIFY,
>3 ; NO FLAGS ARE SET, AND NG ERROR CHECKING.
48 -
41 . FORIMALL (5A S49)
42 ) rROGRHA ALTERMATES BETWEEN THE PROGRAMS DESCRIBED
43 ; IN 7. B(4 [ATA FRATTERNS -PAT, RAN, FLZ, FLU) AND
44 ; 7. C(6 DATA PATTERNS -PAT. RAN, ADR, ALT1, ZEROES, DNES)
45 i AND 7.H AND IN THAT ORDER.
46
47 ; G SEEK EXERCISER (SR 566’
43 ; PROGRAM PROYIDES A SEEK 5SCAN SEGUENCE
43 ; CONVERGING FROM THE EXTREME GUTERMOST TRACKS INTO THE
i) j ADJACENT TRACK IN THE CENTER, THEN DIVERGING AGRIN T0
A ; THE EXTREMES.
52
53 ; H RANDOM SEEK EXERCISER (SH S67)
-4 ; PROGRAM PROYIDES R RANDOM SEEK SEGUENCE
B
3% j HHG H ALL SEEKS IN G/H ARE FOLLOWED BY A 1 SECTOR READ
0 ; BUT WITH NO DATA CHECK. ALL SEEKS FARE TIMED
58 ; WITH MAX, MIN, AND RVE. TIMES BEING LOGGED IN MS.
9 ; SEEK PATHS FOR MAX, MIN VALUES ARE ALSO LOGGED.
64 j HHCAUTION -ECC ERRORS WILL RESULT IN SA‘S 506, 587 IF
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™ ; PACK 1S NOT 15T WRITTEN FFTER FORMATTING

@

a3 ; I ERROR COUNT/LOG RECOVERY (SA 518)

u ; IN THE EENT A PROGRAM MRS STOPPED DURING A RUN THE
& ; ERROR LOGS MAY BE RECOVERED AT THIS STARTING ADDRESS.
% ; w+IST BE DONE BEFORE ANV PROGRAN RESTART RS PROGRAM
%7 ; INITIALIZATION ZEROES ALL LOGS.

88 ; :

8

18 8 SHITCH SETTINGS

1 : WD 3

12 (37 SWITCH OPTIONS

IR ; DIFFERENT BIT5 AND THEIR INTERPRETATION AT LOCATION
14 ,. “SHREG" 15 A5 FOLLOKS.

5 ,

I ,. BIT  OCTAL BINGY INTERPRETATION

I ,» VLUE  YALLE

18 ;

13 ; ) 9 LOOP ON ERROR

9 o 1 KIP LOOPING ON ERROR

A i

,. 9 FRINT T0 CONSOLE

- ; R I RBIRT PRINT OUT T0 CONSOLE
o3 ,

= ; 4 2 PRINT PSS

® .. Mo 1 DO NOT PRINT PFSS

= , s 8 DO NOT FRINT ON THE LINE PRINTER
z , w1 FRINT ON THE LINE FRINTER

[
[
T
[+

; 00 NOT EXIT TO 0T ON ERRCR
i - 9leos 1 EXIT TO 00T ON ERROR

24 . ; 9 wrb N

s - W 1 BREFK FOR FPRCK INTERCHANGE

8

7 ; 3 e A

3 . w1 FOR RERD ONLY MODE (A 531, 562)
" - 3 5 WA

i1 , e 1 BYPASS OATA CHECK

i , 18R 8 A

" ; w048 1 DO VERIFY AFTER WRITE (SR 562 ONLY AND
15 ; NOT RANDOM DATA)

5 ; 14(8) 9 A

2 ; w88 1 ENABLE BAD SECTOR PRINTOUTS

12007 8 NA
a1 1 HALT ON DRIVE ERROR PRIOR TO
RECVERY RECALIBRATE OPERATION

13D 8 N0 TRACE
59084 1 TRACE PRINTOUT ON ERROR

- e e e e

i9.8  OPERATING PROCEEDURE/OPERATOR INPUT:

; R VERIFY DRIVE (DRIVES) ARE READY ON-LINE
i 8. LOAD PROGRAM USING BINARY LORDER
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C. TO RUN OTHER THAN TEST 55, ENTER CONTROL *0°
AT 3.2, ENTER STARTING ADORESS FOLLOWED BY AN "R®

STARTING RDORESS

200 READ UNIT CHARACTERISTICS AND THEN RN ALL TEST (585)
508 RELIABILITY TEST, ALL CYLINDERS

Se1 RELIABILITY TEST, (OPTIONS)

32 INCREMENTAL DISK AODRESS TEST

503 COMMAND STRING INTEKFRETER

04 QUICKIE FORMATTER

85 RUN ALL

S5 SEEK EXERCISER (CONVERGING, DIVERGING FHTTERN)
o7 SEEK EXERUIZER (RFNDOM PATTERN)

519 ERROR COUNT/LOG RECOVERY

(FPERATOR 1S REQUESTED TO ENTER DEYICE CODE OF
CONTROLLER (CEFALLT 1S 27)
STARTING ACURESS IS DISPLAYED AND
JPERATOR 15 REQUESTED TO SET SWPAK FOLLOWED
BY A CARRIAGE RETURN (5EE 3. 3)
OPEFATOR 1S REGUESTED TO ENTER YES/NG T0
TRERCISE MAPS, IF PRESENT .
DATE -UAY. MONTH, YERR (1.E 77 ), HOUR, & MINUTE (A [(R]
RESPONSE WILL IGNORE THIS ROUTINE)
GFERATOR 15 REQUESTED TiJ ENTER YES/NO IF ANY
DURL “OLUME [RIVES (CMD5)
OPERATOR [S REGUESTED TO ENTER YES/ND T CONTROLLER
CORRECTION, IF IT IS ENABLED
UNIT NUMBERS, TYPES, AND THEIR CHARACTERISTICS
ARE THEN DISPLAYED, "PLERSE “ERIFY"
JFERATOR IS THEN REQUESTED T ENTER
UNIT NUMBERS TO BE TESTED (6-3)
JFERATOR IS THEN REQUESTED TG ENTER
TYFE OF DISK (USER DEFINED ENTER 18)
A, IF TYPE ENTERED 13 18, ENTER 9
12 0R 3 TO RE-DEFINE A DISK TYPE
B # OF HEADS FOR NEW TYPE (IN DECIMAL)
L ¥ OF CYLINDERS FOR NEW TYPE (IN CECIMAL)
: # OF SECTORS FOR NEW TYPE (IN DECIMAL, CANNOT BE COWNSIZED)
E RETURN T0 2.7

## A [CR] ONLY RESPONSE TO UNIT NUMBERS, WILL LERYE
URIT INFORMATION IN PREYIOUS STATE

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

OPERATOR [NPUT CONTROLLED FRINTOUTS ARE AS FOLLUKS:

L = FIRST 168 BAD SECTORS, UATA, OR ADDRESSES
5 = SEEK TIMING 5TATISTICS (506,507 UNLY)
N = SECTORS W/R, ERRUR COUNTS, AND ON BORRD ECC AND (FFSET CORRECTS

NOTE#* ANY CHARACTER TYPED WILL END PRINTQUTS AT THE
NEXT CHANGE OF DATA TYPE.

. UPERATING MODES

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

i MRX & OF SECTORS = ALL OF AVAILABLE CORE (IE NOT TAKEN
; BY PROGRAM) OR 32 SECTORS MAX USED FOR SR’S 383, 506, 587

i 2-BACKGROUND/FOREGROUND MODES, 2 BUFFERS USED FOR
i BOTH READ AND WRITE PURPOSES. MAX # OF SECTORS

i = 1/2 OF AYAILABLE CORE OR 32 SECTORS MAX USED
j FOR CONSTANT DATA PRTTERNS.

; 3. -BACKGROUND/FOREGROUND MODES, 4 BUFFERS ( 2 FOR RERD
: AND 2 FOR WRITE) MAX # OF SECTORS =13 OF RVRILABLE
CORE TR 2. MAX USED FOR YARIABLE DHTACEXPECT ADR).

TR UEERS3EIXREINRVN

; 4. -1F THE ECLIPSE OR MOYR-3 MAFS ARE IN THE SYSTEM,
; AND MAPPING [5 REGUESTED. ONE OF TWO MAPPING SCHEMES
; WILL BE IN EFFECT

18 ; 4 1 THE 15T N PHYSICAL 1K BLOCKS CONTRINING THE PROGRAM

3 ; WILL BE MAPFED TO THE 15T N 1K LOGICAL BLOCKS IN BOTH

) . THE A AND B USER MRPS. THIS MAFFING WILL REMAIN

A CONSTANT. A 25 K PHYSICAL BLOCK WITH THE

& START 1K DESIGNATED BY THE PROGRAM YARIABLE MPR7N

o ; WlLL BE ALLOCATED TO THE DISK [0 BUFFER RS FOLLOWS:

)

&9 THE 25K 1/G BUFFER [5 DIVIGED INTO 5 NON-CONTIGUOUS

26 SUFFERS, 3K OF COMMONCTO E0TH THE R AND B 10 BLOCKS)

& WRITE BUFFERWAB). 3K OF REFD BUFFER ALLOCATED T THE

23 A=1.0 BLOCKiRAS VIR THE R USER MAP. FND 3K

o3 {F REA[ BUFFER ALLOCATED TO THE B-1/0 BLOCK(RB) YIA

| THE & USER MAP  THE 1K ELOCKS OF THE 3 EUFFERS ARE

51 : INTERLEARYED IN THE FMYSICAL SPACE IN THE FOLLOWING

e MANNER

4 . WHB1. RAL. REL. WABZ. RA2, RE2, WABS ETC.

oh . 4.2 THE 9K SHYSICAL 1.0 BUFFER 5 MAPPED TGO THE

o . 157 25K LIGITAL IN THE DCH MAP. DISPLACEMENT YALUES

o2 . H OEN. 2 AHD H OBR, 2 ARE ADDED TO THE USER LOGICAL

] - ADDRESSES WHEN LUADING THE DCH MEMORY AODRESS REGISTER.

+#

il

+a 2189 PROGRAM TTPUT/ERROR DESCRIPTION:

4

14

45 ; ALL ERRORS ARE IDENTIFIEL, COUNTED, AND THE

46 ; PROGRAM 5 ROUTED VIR BASE T0O A [ALL TO CKSW.

47 i N THE BASIS OF SWITCH SETTINGS (SEE 3. &) THE

< ; FROGRAM WILL GO INTO A SCUPE LOOP, (R PROCEED,

43 ; UEPENDING ON THE SWPAK SETTINGS.

4

S . LPON LOSS OF READY AMD A SINGLE DRIVE. THE PROGRAM

5 i WILL FRINT THE APPROFRIATE ERKOR MESSAGE AND WILL NOT

53 ; PRUCEED UNTIL RERDY IS RETURNED. IF MATIPLE

4 ; ORIYES EXIST, THE FROGRAM WILL CONTIMUE WITH THE

5] ; REMAINING DRIVES. IF THE DOWN DRIVE IS PLACED BACK

% ; ONLINE, THE PROGRAM WILL RESUME TESTING OF

5 THAT DRIVE. THE ABOYE ALSO APPLIES TO THE LOSS

53 ; OF WRITE ENABLE IF THE PROGRAM IS IN A WRITE MODE.

33

69 ; RECALIBRATE - ANY UNUSUAL STATUS IS REPORTED
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5] ; IMMEDIATELY AND AN ERROR RETURN EXECUTED.

@

83 718.1  SEEK - POSITIONER FAULT STATUS INCREMENTS SEEX

84 i ERROR COUNTER.  ANY ERROR STATUS RESWLTS

o) i IN STATUS PRINTOUT AND ERROR RETURN.

2 i A RECALIBRATE WILL BE PERFORMED BY THE ERROR HANDLER.
87 ; PROGRAM WILL LOG THE FIRST 28. CYLINDERS

@8 ; TO/FROM ON FINDING SEEK ERRORS

]

18 i18.2 WRITE - FOLLOWING "DOME® ON A WRITE. ERRORS ARE

1 . THECKED N THE SEQUENCE SHOMWN BELOW.  ERROR

2 RECTVERY FRUCEEDURE 1S OUTLINED FOR EACH CASE.

13 IF THE EFROR 15 NOT PRESENT THE NEXT CHECK 135 MRDE

14

15 . DRIYE STATUS (DIBY I5 CHECKED 15T FUR BOTH READ AND
16 ; WRITE BEFIRE ANY DIA CHECKS ARE MHOE

17

13 . 1 READ WRITE TIMEOUTS, DATA LATE, ILLEGAL SECTOR,

13 ) FARITY, DATA YERIFY. OR ANY DRIYE FAULTS- INCREMENT THE
] , RPPROPRIATE ERROR COUNT. PRINT THE ILLEGAL STATUS

5 ; AND DD AN ERRCR RETURN. ANY ORIYE FALLT WILL CAUSE

o , A RECALIBRATE T0 BE PERFIRMEL EY THE EFROR HANDLER.

=4 . 2. HUDRESS ERPOR- REPERT THE WRITE. IF TEST PHSSES

&5 : THE ZECIND TIME, INCREMENT THE S0FT AUCRESS CRROR

N ; TOUNT AHD DO A NORTWHL RETURM; UTHEFWISE INCREMENT

ey THE HARD ADURESS ERROR COUNT AMD D0 4N ERROR RETURN
o : IF R HARD CYLINCER AODRESS ERROF WCURS, R FERD

A : ON PN HLJACENT HEAD WILL EE ATTEMPTED T CETERMINE
i : AHETHER THE FALT ZHOULL BE TLASIED RS A SEEK ERROR
AN ACURESS CRROR. THE FIRST 28 40CRESS

e : EFFCRT WILL HAVE THEIR AODRESSES LOGGED.

4

S : 5 BAD SECTOR- LG THE DISK ALORESS (15T 199+ AMD [0
& : A NORMAL RETURN. NO PRINTOUT WILL RESILT (MLESS SWil=1,
o . HLTHIUGH THE [0 OPERATION WAS FREMATURELY TERMINATED.
& . A 'SOFT" ERROR WILL SE RECORDED IF THE SECTIR UNDER
23 ; YEIT PRSSES AT LERST L OF 4 PETRYS, THE LIG LENOTES
Xt : SUFT ERRURS BY A COUNT GREATER THAN 9. REFREZENTING
4 : THE ZRROK COLNT TALLIED.

42 . s+43EE 19 3R

4

44 ; 4. ENDING MEMORY ADDRESS - INCREMENT THE MEMURY HODRESS
45 j ERROR COUNT, PRINT THE ERROR MESSAGE, [HELK FIR A

46 ; DISK HDDRESS ERROR AND DO AM ERRUR RETLRN

43 ; 5. ENDING DISK ADDRESS - INCREMENT THE DISK HDDRESS
43 ; ERROR COUNT, PRINT THE ERROR MESSAGE, AND

54 ; U] AN ERROR RETURN

4

S

52 +18.3  READ - ALL READ ERRORS WITH THE EXCEFTION OF DATA RELATED
4 ; ERRORS ARE HANDLED THE SAME RS DESCRIBED FOR THE WRITE
55 ) OPERATIONS

56 .

b T ; UATA ERRORS - DATA 15 REREAD I X <44 IF ECC UNDETECTED)
8 ; IF PROGRAM [5 IN WRITE/READ MODE AND DATA I5 BAD ALL
Ny ; 4 TRIES, A HARD ERROR COUNT IS INCREMENTED AND AN

59 ; ERROR RETURN IS TRKEN. IF DATA IS GOOD ON FNY OF FOUR
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TRIES, A S0FT ERROR COUNT IS INCREMENTED AKD R
NORMAL RETURN I5 TRKEN

IF THE PROGRAM IS IN A READ OWLY MODE (IE REFD MODE
FOR ANY 582 PROGRAM OR WHEN 585 15 RUNNING R 582
PROGRAM), THE DATA WILL BE REREAD AN ADDITIONAL
4 TIMES IN BOTH OFFSET FORWARD AND OFFSET REVERSE
MODES BEFORE THE PROBLEM IS CLASSED RS A HARD ERROR

THUS TOTAL RETRIES FOR A HARD ECC DETECTED ERROR IN
A RERD ONLY MOCE 15 12 (13 FOR ECC UNDETECTED), AND
4 IF IN A WRITE/RERD MODE (5 IF ECC UNDETECTED).
+*4SEE 19, 3R

ARY SUCCESSFUL RERERDS WHILE IN AN OFFSET MODE

WILL BE PRINTED AMD LOGGED. THE DISK ADDRESSES

(F ALL DATA PROBLEMS WILL BE PRINTED AHD THE FIRST
160, WILL BE LUGGED. THE FIRST THREE GOOD BAD

WORD PAIRS AND RESPECTIVE ADCRESSES WILL BE PRINTED.

[F SWFRK9=1 BYPASS DRATA CHECK) HARD R SOFT DATA
ERRORS WILL BE DETERMINED BY ECL STATUS

ECC (ERFOR CORRECTION CODE) ANALYSIS

ALL SES0 PHSSES [WCLUDING RETRIES WILL HAVE THE ECC
REZILTS LOGGED A5 PER THE FOLLOWING 4 CATEGORIES:

L ECT CORRECTED -THE ECC DETECTED AMD SUCCESSFULLY
LIRRECTED THE DRTA ERRCR.

& NON-CORRECTRELE ECC -THE ECC UETECTED AND CORRECTLY
UIMGNDZED THE ERROR FATTERN AS UNCORRECTRELE.

- &0 UNCETECTED -THE ECC FRILED T0O DETECT A UATA ERRUR.
THIS MAY 5E A MALFUNCTION OF THE ECC LOGIC, BUT IT IS
MORE LIKELY ONE OF THE FOLLOWING PROBLEMS

A FRILURE OF THE CRIYE TO WRITE A SECTOR.

+++NOTE- 4 CHECK SHOULD BE MADE IN THE BAC SECTOR
LG TO SEE WHETHER A WRITE OPERATION MAY HAVE
ENCOUNTERED A SOFT OR FAULTY BAD ZECTOR INDICATION,
WHICH WOULD HAYE TERMINRTED THE WRITE.

A FAILURE IN THE CONTROLLER OATA PATHS.
4. ECC FAILED -TWO CONDITIONS MAY FALL INTO THIS CRTEGORY

4A. AN ECC ERROR WAS DETECTED BUT WITH NO ACCOMPANYING
DATA ERROR. A CHECK IS5 MADE TO SEE WHETHER THE ECC
HORDS PUINT TO AN ERROR WITHIN THE TWO APPENDED

WRITE ECC WORDS. IF SUCH AN ERROR IS

UETERMINED T BE THE CHSE, THE ERROR WILL BE LUGGED RS
CORRECTRBLE AND NO ECC FRILED MESSHGE WILL RESULT.

THI5 TYPE OF ERROR SHOULD REPRESENT OMLY A VERY SMALL
FERCENTAGE (F THE DATR ERRORS ¢{1%- LARGE SAMPLE). IF

A SIGNIFICANTLY HIGHER PERCENTAGE OF THIS ERROR RESULTS,
THEN AN ECC PROBLEM WOULD BE INDICATED.

IF THE ECC DOES NOT PUINT TO THE TWO APPENDED WRITE ECC
WORDS, THEN AN ECC FRILED MESSAGE (1ST PRSS ONLY) WILL
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RESULT AND THE ACTUAL ECC WORDS RERD FROM THE CONTROLLER
WILL BE PRINTED.

48. AN ECC ERROR WRS DETECTED, BUT THE ECC EITHER FRILED
T0 CORRECT A CORRECTRBLE ERROR, OR TRIED TO CORRECT AN
UNCORRECTRBLE ERROR THESE CONDITIONS (POSSIBLY CAUSED
BY PROBLEMS OTHER THAN ECC) WILL RESULT IN R PRINTOUT
(45T PASS ONLY) OF THE SIMULATED WRITE AND SIMULATED
READ ECC WORDS PLUS THE ACTUAL READ ECC WORDS AS REFD
FROM THE CONTROLLER

THE SIMILATED WRITE ECC WORDS ARE THE RESWLT OF A .
FROGRAM SIMULATION OF THE ECC LOGIC ON WHAT THE PROGRAM
BELIEYES T0 BE THE WRITE DATA (A WRITE ERROR WILL CAUSE
THIS ASSUMPTION TO BE FALSE), AND REPRESENTS WHAT THE
PROGRAM BELIEVES SHOULD HAYE BEEN WRITTEN RS THE ACTUAL
TWO WRITE ECC WORDS ON THE DIK.

THE SIMJLATED READ ECC WORDS ARE THE RESULT OF ANOTHER
PROGRAM STMULATION OF THE ECC LOGIC ON THE REMD DATA
IN MEMORY, AND REFRECENT WHAT THE PROGRAM BELIEVES
SHOLD BE REHD FROM THE CONTROLLER RS THE TWO ECC
WORDS. THE ACTURL RERD ECC WORDS ARE THOSE THWO WORCS
RS READ FORM THE DISK CONTROLLER.

cRRORS- EFROR STATUS [5 PRINTED WHENEYER ENCOUNTERED
HS FILLOWS

MIDET UNIT: N
R HERD N/ SECT ‘N #3ECT N/
CIRADIB STRTUS= N ‘DESCRIPTIVE MESSAGE”

WHERE CYL. HEF(, SECT REFER TO THE FINAL DISK ROCRESS AT
THE FOINT F ERKOR, AND #5ECT REFERS TO THE NUMBER OF
SECTORS ALYEADY UONE IN THE MULTIPLE SECTOR TRANSFER

WHEN [RTH ZRRORS ARE FOUND. OMLY THREE ARE FRINTED PER
CNCUUNTER PLUS THE TOTAL NUMBER OF ERRORS. (ZEE FARA S0
IF THE [ATA EFROR IS ECC UNDETECTED AND THE SYSTEM 1S
FRFCED. THE MAP. PHYSICAL 1K RDDRESS, AND THE OCH
LUGIOAL ADORESSES ARE ALSO PRINTED.

WHEN LOOPING IS5 INVOLVED (RETRIES OR FOR SCOPING)
STRTUS IS PRINTED ON THE 15T PRSS (MLY.

STATISTICS - TYPE A W

DURING RANDOM TESTING TO GET A REPORT OF THE
NUMBER OF SECTORS WRITTENCAND/ORIREAD, PLUS
ERROR COUNTS [N DECIMAL ALSO LISTED IS A
CIUNT FOR CONTROLLER CORRECTS/UNIT

(ON BORRD ECC CORRECTION AND OFFSET CORRECTS)

TYPE L FOR FIRST 16@. DISK ADDRESSES OF BAD SECTORS AND
DATA ERRORS, AND FIRST 28. OF ADDRESS ERRORS RND

SEEK ERRORS (SEEK PATH). IF ERROR ADDRESSES ARE
ENCOUNTERED MORE THAN OMCE (1ST PRSS), R COUNT OF UP TO
32 WILL BE RECORDED IN THE LOG. ALSO A COUNT (F UP TO
15 HARD ERRORS WILL BE RECORDED. THIS COUNT WILL BE
R SUBSET OF THE THE FIRST COUNT.
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N ; THE ADDRESS INFORMATION WILL BE IN OCTAL WHILE THE
?) ; COUNTS WILL BE DECIMAL

33 ; TYPE S FOR SEEK TIMING STRTISTICS IF RUNNING

] ; EITHER SEEX EXERCISER

%6

97 ; wees NOTE +ea

&8 ; THE PROGRAM WILL ACCOUNT FOR UP TO A MRX.

a9 ; OF 2#+31 SECTORS WRITTEN OR READ. SPECIAL

18 ; TEST RUNS EXCEEDING THIS FACILITY WILL

u , REQUIRE AN CPERATIR’S TEST LOG TO RUGMENT

12 . SOFTWARE ACCOUNTING, 2#%31 SECTORS =

13 ; RPPROY. 5. 5+ 18we11 WORDS.

14 ;118 DEBIUG HELP:

15 oD 1

15

17 ;128 SPECIAL NOTES/SPECIAL FERTURES:

18

19 . 1. A CR ONLY RESPONSE TO UNIT NUMBERS, WILL LEAVE
) ; UNIT/CYLINDER INFORMATION IN FREVIOUS STATE

a

= ; 2 THE PROGRAM USES A 10 WORD BUFFER.

[

2 ; 3 THE FROGRAM WILL ACCOUNT FOR LP TO A MAX.

s . OF k431 SECTORS WRITTEN R RERD. SPECIAL

25 ; TEST RUNS ECEEDING THIS FACILITY WILL

b ; FEQUIRE AM CPERATOR'S TEST LOG TO AUGMENT

% . SOFTWARE ACLOUNTING. Ses3i SECTORS =

29 ; AFFRDN. S S¢ lowell WORDS,

39

B . 3 WPFKT=1, PROGRAM HALTS AFTER WRITE WITH RERD
=z . YERIFICATION ALLOWING OPERATOR 10O CHANGE PROKS.

ES: : SWPAKS=L, FUTS PROGRAM INTO READ GRLY MODE

4 , ¥ 3A°5 SAL 562 WY IF SH Se4-DATR MUST 'NOT! BE
a5 . YHRIABLE  3TART AT THE AEOVE SELECTED AOURESS.

D

r . S ALL NJMBERS ENTERED IN 7 @ MJST BE IN OCTAL

. ANY NON-OCTAL INPUT 15 TREATED RS R LETTER

33 , ANY LETTER INFUT FOR CYL HERD, SECTOR, OR # OF

8 : SECTORS GETS RANDOM FUNCTION IN THE RELIABILITY

41 , TEST WiTH DFTIONS.

42

43 ; 6. AT TIMES THE ECC MAY ATTEMPT TO CORRECT H NON-CORRECTABLE
44 i [ATA ERROR AKD THE SIMULATED ECC AND ACTUAL ECC WILL
45 ; MATCH EVEN THOUGH AN ECC FRILURE WILL HAVE BEEN PRINTED.
% i THIS 15 DUE TO A FRILURE OF THE ECC POLYNOMIAL ITSELF TO
47 ; DISTINGUISH PETWEEN TWO DIFFERENT ERROR PRTTERNS, ONE
43 ; CORRECTABLE AHD ONE UNCORRECTABLE. THIS IS 'NOT' A
43 ; HARDWARE FAILURE.

59

s 138 FROGRAM RUNTIME:

52

53 i PROGRAM RUNTIMES ARE SUBSTANTIALLY REDUCED WITH

54 ; MEMORIES OF 16K OR LARGER. PROGRAM CAN USE UP TO
55 , 24K USING 2 BUFFERS AND 1P TO 32X USING 4 BUFFERS
56 IN THE RANDOM RELIABILITY TESTS. ## SEE %

57

53 ; RERD, WRITE AND SEEK OPERATIONS ARE TIMED

59 ; BY SPECIAL ROUTINES. WHEN THE FROGRAM IS

68 ; FIRST STARTED, THE TIMING ROUTINE WILL TEST
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FOR THE PRESENCE OF A REAL TIME CLOCK (RTC)
TO DERIVE TIMING FROM IT.



