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PREFACE

This guide describes how to install, checkout, and operate the KDASO controller. It is intended for the equipment
mmm&u&s&mﬁeﬂeqmmemwﬁcaﬂmmmmmapm

This guide does not cover maintenance and servicing. Information on these mbgectsxspmvwdseparmely in -
the KDASO Service Manual. For further information, refer to the Related Documentation section included in

Chapter 1.

vi




CHAPTER 1
GENERAL INFORMATION

1.1 OVERVIEW

The KDASO is an intelligent disk controller that can interface as many as four 16-bit SDI disk drives with any
CPUopemﬁagonaQ-tm Mexaﬂnmberddﬁmwppomd&pmdsmﬁwopemmguym andzyatem
oonﬁg\mtion For further information, refer to the related Software Pmduct Description (SPD). ~

mxnmmmmqmwmmm msmmmmmm(sm)mmmmepmm
module. This controller uses a radial bus cmﬁg\nmion instead of the conventional daisy-chain (serial) bus
method. Su&amfhm"@mﬁmﬁmhamwmcﬂesmwwmm&mmmmﬁa
Figure lml shows mmmsmcmﬁgmhm

1.2 m&l’m& S‘!'GKAGE AR(:H.!‘I’EC’!‘URE
mmm,amofmnwmmmmmm) ﬁamity, knpmnmmaxm Disk
Interconnect (SDI), DSA defines the functions to be performed by the host computer, controller, and drive
mmmmymmmmgemmmm SDI is the Digital Storage Architecture standard for
mmwctkuglargesymﬁskdﬁveamﬂmoﬁm Some of the chwmeﬁstm of DSA are as follows:

. Themﬂer, &mﬂwhou,mmagumhptﬂmna/o}opeuﬁom

. mmmmmwmmwmmﬁgummofmmmmamgmbmm (Alogmal
btmkcmﬁnx 512 bytes of information.) ~

o ’mediskgwmy (cyﬁnder traek sem m),nsmﬂmownmtmhast.
» The host mdmbsym exchmgc mssages using Mass Stmgeﬂommi Pmtoco! (MSC!’}.

13 MASS ‘stAGE CONTR& PROTOCOL i

The KDAS0 disk controller is a Mass Storage Control Protocol device. MSCP is a communication protocol used
with intelligent mass storage controllers. MSCP hides device-dependent requirements (such as disk geometry and
etror recovery strategies) from the host and enables mslmdﬁmwmplaeeawm different device drivers.

Ammmhmmmmmwﬂwcmouubyﬂmmwmqmmmowaﬁm The MSCP
message contains the drive address, the function to be performed, the starting logical block (sector) number, and
mmmafdammqumed %cmessagedmxnotcmamdtivegeom-y infmmuzionbemae M&Cl’mmkx

device-dependent requirements.

When the controller receives the request, it independently performs all drive management, data movement,
and any necessary error recovery. For example, in the recovery technique called revectoring, the KDASO
accesses a replacement sector instead of the original sector in error. This original sector is replaced by means
of a cooperative process between the host software and the KDAS0. Upon completion of the replacement,
the subsystem sends status information to the host with an MSCP response message. This flow differs from
conventional subsystems where host computer resources are used to control the drive, ‘

4




GENERAL INFORMATION

Figure 1-1 KDAS0 Disk Subsystem Configuration

CPU CABINET B , DRIVE CABINET

© HOST CPU

) ' ”‘"ﬁégnw “
] ™ DRIVE

DRIVE
. INTERNAL
SDI CABLE <

M7165

EXTERNAL
" 8D1 CABLE
» <! | wPTOFOUR, :
~ / ™| | ONLY ONE sHoww) |

L4 A
INTERNAL : ‘ o
SDICABLES . BULKHEAD SHivassa v

1-2




GENERAL INFORMATION

1.4 KDASO MODULES
The following paragraphs describe the hardware on the SDI and pmoem mudules

1.4.1 SDI Module
The Standard Disk Interface (SDI) module (M7165) is the communication interface between the KDASO processor
module and the disk drives, Some of the circuitry and functions of the SDI module follow:

+  Contains a 32K-byte high-speed buffer used during data transfers. The buffer permits controller-to-drive
tranfers at a higher rate than controller-to-host transfers. This improves pcxfounmce by minimizins miimd
~ disk revolutions due to a full buffer condition.

« Converts the KDAS0 buffer format (pmllel) to SDI format (serial) and 81)1 format (serial) to KDAS0 buffer
format (paratlel).

*  Generates the real-time Error Comrection Code (ECC). ECC has a correction capabi&ty m‘ aigm 10-bit error
bursts per block (sector).

. Inqaiecnmtsﬂwma!-ﬁmewdelectﬂcalinterfmmthesm inclndmgemdewctiononﬂwsmandm

1.42 Processor Module
mpmmm(ml&)nsmmmmﬁmofmmm mdmmmmwm

processor module are:

»  Performs all KDAS( interaction with the Q-bus by means of two mgimm the iui!mhzing and poﬁing aw
register and the status/address (SA) register, ammmmwmﬂwmmumm
(CSR).

*  Reports microcode-detected errors through fwwmwmmmmmmmmmmsm
module. '}'!ierepmwexmcodeimiczmxhed@feeﬁvemm :

mo!ocatedonaaepmcemmmlemadualmicmpnmmr ‘containing two 12-bit microprogram sequencers
that share a common 16-bit ALU. This microprocessor is capable of simultaneously executing two independent,
interleaved microprograms from Read Only Memory. One of the sequencers controls the KDAS0 to host
interaction, and the other controls the KDASO to disk drive interaction. Fmgrememcmcy oneaeqaemr
fetches an instraction while the other executes an instruction.

1.5 KDAS50 FUNCTIONAL MICROCODE

The functional microcode is divided into two functional flows or streams: the Q-bus control stream which
manages the controller-to-host interface and the drive control stream which manages the controller-to-disk drive
interface.

Some of the functions of the Q-bus control stream are:

»  Branching to the appropriate handling routine in the microcode when the host wants to send a command to
the KDASO or the KDAS0 has a response to send to the host

+  Exchanging information packets with the host in memory
e Validating each host packet
»  Analyzing the drive packets and ptrfam:mg the fol!owmg fmwuons
- Decoding the logical block number (LBN) to cylinder, group, track, and sector information
—  Optimizing seek selection from the outstanding commands -
—  Allocating data buffer space |
~  Computing and storing parameters for each sector transfer
—~  Performing packet error detection

-3




GENERAL INFORMATION

—  Performing memory mapping for mapped requests

—  Transferring data between the host and intemal nwmory (mcluding automatic support for block mode .
memories)

+  Performing Error Correction Code (ECC)

+  Polling the command queue at t each cnmmand umnpietmn '

. Perfbmingiai@iahzaﬁm o s i S

. Initiaung drive control stream packet executmns |

ructing the KDAS0 response packets for fransmission to the host

Drive Control Stream ;
Som f the functions the drive control stmwn pelfoms are:

. mnitonng the A’I’IZENTIGN signal fmm the drives. When drive attention has been demmed the dnve
control stream gets the drive status, compares it ‘with the ;neviaus status, and takes appropriate action.

. Conmetmgandsmémgpacketstoﬂmdisk@ves mepacketsmaybeﬂwmmltoiahmmqwm(read, :
- ‘write, replace, etc,}mmmpnmmadnvemnumm&ﬁm R

¢ Receiving and validating packets from the drives

. "Mmshminz the drive status flags from the Q-bus control stream. The drive status flags are used for
communication between the Q-bus contml stream and the drive control stream.

. Pe!fonning the fnl!ﬁwing tasks as mqmmd by the drive status flags:
~ Initiating read, write, seek, and head select packets to the drive
-~ — Reading and verifing the block (sector) header
- Perrummg data tmsfm between the mtemax RAM and the disk drive
= Updating driw status m buffe&m Bags
~  Performing data error analysis and recovery o

1.6 KDAS0 SPECIFICATIONS
The KDASQ@S& controller specifications are dmeﬂhed in 'fablu 1-1.

Table 1-1 KDASO Specifications

Characteristics Specifications

Physical components ‘ © KDASO processor module (M7164)
KDAS50 SDI module (M7165) -
50-pin flat cable assembly

40-pin flat cable assembly
SDI cable assembly

If{) buﬂ:head assembhes
Power consumption - 67 9 wam maximum, swady state
Heat dissipation Approximately 238.6 BTU/hour

1-4



GENERAL INFORMATION

Table 1-1 (Cont.)  KDAS0 Specifications

Etecmcal voltage and cutrem requirements  +5V. +12V
M7164 693A  0.00A
M7165 6.57A _0.03A
Totals . - 13.50A  0.03A
Q-bus loading | 3.0 0.5 standard loads (total)
Operating temperature range 1 iﬂtod@’C(SOmlM%,wnhatmpemmeWm of

‘ IR ,WCﬂmm' {WFW} :
Operating relative humidity range 10 to 90%, with a wet bulb temperature of wc (82°F) and a

; e o mimmum dew pmm of 2°C (36“1?) ; }
Operating altitude range ' S&a fevel to 2400 meters (3000 ft). Adjuat the maximum allowable
; L ; . ‘operating temperature by 1.8°C/1000 meters (1°F/1000 feet) for
‘ operation above sea level. !

Mounting restrictions - Mouonts in 2 quad-height Q-bus SPC slots in the following

mounting boxes: dual BA23 (rack-mounted with H3490 1/O
distribution panel) and BA123. To install the KDASO in BA123s

~ shipped before April 30, 1987, use the BA123 Compliant Kit
(BA123-UC) to meet FCC regulations. BA123 models shipped
after April 30, 1987, support me KDAS50 without the compliant
kit.

Bulkhead requirements Two 2 x 3 standard cutouts for H3490 or BAL23, two 6.35 x
‘ ~ 8.10 ¢m (2.50 x 3.19 in.) cutouts, mdtwo2x3a!apterp§mes
: ‘(snppiiﬁd} for BAIi»ﬁ“ or~N. ~

17 DIGITAL CUSTOMER SERVICE CONTRACT OPTIONS
Ymmwmym%swmemmy mmﬁn@tmmmﬁ:mmcebymgadvmofmaf
meservioeopumlistedbﬂow .

1.7.1 Hardware Services
DIGITAL provides a full range of hardware services for the KDAS0 and all of the associated DIGITAL products
in the host system,

Installation of all DIGITAL products must be performed by a qnaliﬁed DIGITAL service represenmﬁve. |
Installation includes:

* Preinstallation evaluation to ensure a suitable site environment, including power, temperature, and humidity.
+ Physical connection of equipment and verification of full system functionality.

Ongoing services for add-ons and upgrades to the system should also be performed by qualified DIGITAL
represenditives. Our ongoing maintenance service provides a comprehensive range of both services and times of
coverage. After the system upgrade, or add-on has been installed, select the most appropriate service coverage
for your application.

1-5




GENERAL INFORMATION

Ongomg add-on and upgrade services are:

« DEC mvioe—-—A comprehensive on-site service providing a program m’ preventive maintenance, committed
response times, continuous effort until the problem is sulved, insta!lmmn of the latest engineering changes,
and automatic escalation for complex problems.

« Basic Service—An economical full-service cmemgs pmﬁdﬁig priority status second only to DECservice
calls, as well as the preventive maintenance on-site services listed under DECservice.

. MCﬁl&mmmmnmdudmﬂyfmtmieascaﬁnatfmapphmﬁmﬁbmpmﬁﬂesmﬁsewmfor
DIGITAL products peﬁomdbyqaa!iﬁedn{ﬁrr& xepsgsematives This service is charged on amneamd-k
materials basis.

»  Carry-in or DECmailer Services are designed to aecmnmodm the self-maintenance customer. Smh :
mmmmmay only quﬁmgummmﬂl'!‘Amets for repair of their systems.

172 Software Services ‘ o R

If the need arises to analyze or upgzade a a«mem syswm or to develop or implement software, DIGITAL offers
the following services.

1. Computer Performance Service—-—*klps develop growth plans by identifying add-on or upgrade opt:ons
before problems begin.

2. System Start-up Service Pwkage-whwm fixed-cost training for customer personnel, as well as one year of
mppm mvms

3. Consulting sexvimumvidea soﬂwam pmgmmmmg or project manager expertise on a choice of resident,
per-call, or fixed-price basis.

For more information, call the local DIGITAL field service office.

18 RELA.TED DOCUMENTAT!{}H
DIGITAL customers may also ordes the mlawd docunwmm shown in the following list.
Extemal DIGITAL Customers: - Additional copies of this user guide, as well as the KDASO Service
R Manual can be ordered directly from Digital Equipment Conpomﬂan, PO.
Box CS2008, Nashua, New Hampshire 03061, or by calling toll-free
800»258-1710

Internal DIGITAL Customers: mmkemmdmAs@ﬂmmoftﬁsmgxxbmbe
ordered directly from Publishing and Circulation Services, 10 Forbes

Road, Northboro, Massachusetts 01532 (RCS Code: NR12, Mail Code:
NRO3/W3). .

Outside the United States, consult local DIGITAL offices.
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CHAPTER 2
INSTALLATION

2.1 INTRODUCTION
The KDASO is. am%%wnmﬁawmmmmhmmmavmyof@upmgw Although these

CPUpmkagesmmffaem the KDAS0 installation procedure is similar. Table 2-1 listsﬂwaepnckagesmdthe
mmmcmbiymdﬁmﬂwm

Table 2-1 KDASO Assemblies g
CPU Package . KDASO Assembly

BA23 with 213490 1BA123, or BA11-S or KDAS0-QA
~N (5 1/4" box) 2 -

Alternate installation package ~ KDAS50-QB
BA213 mmaaﬁm packages ' KDA50-QC

'memwwmmwbeum;ﬂﬁmuy mmmm
optional addition of a second rack-mounted BA23 with a Q-bus expansion kit, and includes the BA23 expansion cabinet, the
BA23 mackmount kit, Mmm&mumﬁmmm R

*nmmuboxummwmmammhmdmmsw&maam 'im:mmmbudapwuozxs
mmmmgmwpﬁedw@mpxmu (

- NOTE
nmywmmmmmmmm
are infended to be used as the system boot device,
your system’s boot PROM must support an MSCP
device. Most current DIGITAL processors in
BA23 mounting boxes are MSCP.compatible,
and the system documentation should mention
some MSCP device (such as the RQDX or the
'RC28) as a supported device for booting. If the
processor’s booting capability does not already
support MSCP, refer to the system manual for
additional information.

2-1
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INSTALLATION

22 KDAS0 INSTALLATION OVERVIEW

The installation procedure for the KDAS0 disk controller requires the insertion of two quad-high modules into a

Q-bus backplane. These two modules are inserted in adjacent slots so that intermodule cables can be connected

between them. One or two [/O bnﬁcheads €d=pendiug on the number of drives to be attached) must be installed

in the cutouts provided at the rear of the CPU cabinet unless the alternate installation procedure, described

m Section 2.4.3, is used. The I/O bulkheads (bulkhead assemblies) are installed with an intemal SDI cable
scting them to the modules. The disk drives are also connected to the 1/O bulkhead. Figure 2-1 shows an

nmtram parts. hmakdnwn of the KDAS0 assembly.

Figure 2-1 KDASO Illustrated Parts Breakdown

S0-CONDUCTOR
FLAT RIBBON
CABLE

M7164 -

MZi85 -

BA11-S OR —N_ | 40-CONDUCTOR
ADAPTER PLATE )\ e ap FLAT RIBBON
; ~ ASSEMBLY  CABLE

CX--501C
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INSTALLATION

The KDAS50 modules may be msta&ed horizontally or vertically, depending upon the CPU package. If the CPU
package requires the horizontal insertion of modules, the following vertical orientation checklist may still be used
by considering module M7164 as the top modu!e Pmmhesea at the end of the mtenoes indicate procedure
locations.

1. Connect the 40-conductor and SO-cmdnctm intermodule cables to module M7 164 (J2) and (J1) mpemve!y
(Semon 2.3 4} :

N()TE
m‘mnﬁndmmmpewerkmmom,

2. Insent module M? 164 into the first of two vacant backplane slots and engage the hwdle mainer mches
Leave the Smmmmbleontopoﬂhchwﬂmmmnerm (Section 2.3.5). .

3. Insert and clamp the intenal SDI cable to module M7165 (J4). Stide M7165 halfway into the second
backplane slot (Section 2.3.6).

4. Connect both the 40-conductor and Sa—cauductor intermodule cables to module M7165 a3 and )
(Section 2.3.7).

Press M7165 into the backplane, engaging the handle retainer latches (Section 2.3.8).

If the standard installation package is used, install the J/O bulkhead connector assembly, route the internal
SDI cable ends to the bulkhead location, and connect the external SDI cables (from SDI disk drives) to the
‘bulkhead assembly (Section 2.4).

7. If the alternate installation package is usad mount the altemm bulkhead assembly, conn connect the internal SDI
‘cable ends to the bulkhead assembly, and connect the external SDI cables (Secm 24. 3)

8. Perform the field amp«am test procedure (Chapter 3).

If necessary the pasmon of the KDAS0 modules can be reversed. Ensure the top or left module initially installed
has the 40-conductor and 50-conductor flat ribbon cables attached. Also, ensure the 50-conductor flat ribbon
cable connected to the secoud module is am enmped by the module handle retainer latches.

2.3 MODULE PREPARATION AND INSTALLA’!‘ION
The fnﬁomng paragraphs describe the KDM(} mmtules, I/O bulkhead, and cables.

2.3.1 VO Page Address Switches and Jumpers

The KDAS50 disk controller contains two registers visible in the 1/O page. These registers are the initializing and
polling (IP) register and the status and address (SA) register. The SA register acts as the KDA50 Control and
Status Register and is assigned the default oct@l Q-bus address of 172150 (F468 hex). 'ﬂw SA xegmer address is
the IP address plus two.

The address selector switches and a jumper (W1) are used to set the Q-bus address for the IP register, The
location of these switches and the jumper on KDAS50 module M7164 is shown in Figure 2-2. Set the address
switches and W1 to the positions shown in Figure 2-3 andFigme2—4taae!ectttnde£anltootﬁQ«busaddtmnf
172150 (F468 hex).

NOTE
Because other DSA controllers (such as RQDXn,
RC2S, RRD50) are shipped with the same default
CSR address as the KDASO, the KDASO address
switches and jumpers should be set for a floating
address (W1 removed) when another DSA controller
is present in the system. Possible default values
in the floating address space are Octal 160334
(EODC hex), followed by Octal 160340 (EOEO hex).
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“However, if other devices in the system are already
- assigned to these addresses, an alternate address
 must be chosen. Refer to system and software
: mmﬁmmmmmmm

232 nusﬁmhmm g e
WompemoneaohKDMOmadui&(WZMWB)WMWWM&MWWyMWMM
KDAS0 and the Q22/CD backplane, as well as between the KDAS0 and the Q22/Q22 backplane. For the Q22/CD
backplane type, W2 and W3 must be removed from both modules. Conversely, for the Q22/Q22 backplane type,
W2 and W3 must be present on both modules. This is the default KDAS0 configuration. Figure 2-2 shows the
imﬁonofﬁmmjmnpemmww& Kmm%ﬁmdﬁmzwﬁmmewmumo!m;umpemmmms

Figure 2-2 M7164 JumpmmnmAmmswuem |

LEDS

TesT oooof w2 J[__ o ]

CONNECTOR 40-PIN 50-PIN

INSTALLED  REMOVED

M7164 ;
OR1 : ORO

w3 w2 e
12345678910

/ an IR

m gvn \m
GRANT AaaﬂEss ADDRESS
JUMPERS JUMPER* SWITCH

* NOTE: B REV ETCH — BLACK STRIPE
C REV ETCH ~ BLUE JUMPER

CX~-502C
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Figure 2-3 KDASO0 Switch Setting for Octal Address 172150 (F468 Hex)

aBUS
ADDRESS 514 13 122 11 109)| 87 6|5 43| 210
, BITS ~
: octaL | - : '
: cote-. =¥ 1 7 2 1 5 0
BINARY ,
g | ol tpror 1 fo 1 of oo f10o oo
KDAS0 1 wi| S1 s2 53| s4 s5 56 | 57 58 59 | S0
SWITCH I R T M
SETTING IN JOFF ON OFF| OFF OFF ON]ON OFF ON| OFF
T T
ALWAYS ONES o
NOTE: W1IN=1
W10UT=0

CX-1965A




INSTALLATION

- VIEW OF EXPANDED
SLIDER SWITCH

ROCKER ‘ MODIFIED ROCKER SLIDER
OFF POSITION

OFF POSITION RED BAND HERE ‘ OFF POSITION

ON POSITION : ONPOSITION ON POSITION
RED BAND HERE

NOTE: IN EACH ILLUSTRATION, SWITCHES 1 THROUGH 9 ARE SHOWN IN

THE OFF POSITION, AND SWITCH 10 IS SHOWN IN THE ON POSITION.
CX-503A
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Figure 2-§ M?7165 (C- and D-Etch) Jumper Locations
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g:gj’{ 3 || i ]

40-PIN BO-PIN
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- SDI CONNECTOR

M7165
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Figure 2-6 M7165 (E-Etch) Jumper mnons

LEDS f
) —
e
| oooof 43 | ) 1
L R R LA PN T RN T ]
SDI CONNECTOR
M7165

A L
\

w2 w3 .
; CX—1346A

In earlier disk products, a vector address was also physically selectable. This is not true with the KDAS50 disk
controller. ‘A typical vector address of 154 (octal) is supplied to the KDASO by the software and varies with
different system configurations.

2.3.3 Q-bus Tuning

Tuning the Q-bus remedies data-late or reduced performance conditions. The tuning process involves changing
the relative positions of the Direct Memory Access (DMA) devices on the bus, or making use of other product
features. The DMA device electricafly nearest the host processor has the highest priority; the device farthest from
the host processor has the lowest priority.

2.3.3.1 Q-bus Device Mihm
NmonmmmamugaQwsmplmdmmﬂwhnﬁmwmmeydonotsigniﬁmtlyaﬁect
the performance level of DMA devices,

The proper positioning of DMA devices on the Q-bus involves several considerations:
1. The instantaneous bandwidth requirements of the device or interface

Typically, a device with a high raw bandwidth requires a high priority. However, this high priority
requirement may be reduced if the device has sufficient intemal buffering to reduce its actual bandwidth

- requirements. Devices with ﬁulehuﬂ’eringmay,onﬂwo%thd,mq«ﬁmﬂnmnalbmimhmmhm
exceed the effective bandwidth for the device.
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The KDAS0, although it interfaces with some very fast disk devices, is well-buffered internally (which results
in a relatively low instantaneous bandwidth requirement). It operates dependably at.the very end of the Q-bus
(lowest priority). The KDAS50 will also wait vexy lmgpmmkofmmtogammnama,mdprmdm

this waiting period without error..

2. The amount of time the device occupies the Q-bus during each bus access

Devices that hold the Q-bus for longer periods of time are placed at a lower priority to reduce the time that a
higher-priority device must wait to gain access to the Q-bus.

The KDAS0 occupies the bus according to the setting of the burst rate parameter given to it by the operating
system. The burst rate has a default value of four long-words (eight 16-bit words). This provides the best
compromise between short burst occupancy times (allowing other devices to use the bus when needed) and
high system performance (resulting from the transfer of more long-words during every bus acquisition).
Thus, this default value encourages placing the KDAS0 towania the end of the Q-bus, but ahead of devices
with longer bus occupancy nmes. SRR

3. ‘The amount of time the device waits bcfme mquesting me Q-bus again

Because all DMA devices mmi wait untit tth—bns is available. a higher-priority device that requests rapid
access may preclude a lower-priority device from accessing the Q-bus.

The KDAS0, however, leaves a reasonable amount of time before requesting the bus for a successive transfer
and thus permits lower-priority DMA devicesuse of the bus. For performance, this time is not so large that a
great many lower-priority devices could be saﬁsﬁed between two KDASO requests. Regardless, this KDAS0
successive transfer time allowance encourages p!ammcat of the KDAS0 near, but not at the end of, the bus.

4. The average bandwidth requirements of the device in use

Some intrinsic delay exists in each bus cycle according to how many hi,gtwr—pimity interfaces the bus grant
must pass through before reaching the device that wants the bus. Therefore, a more frequently-used device
in the configuration should be given a higher priority. Though this consideration is highly application-
dependent, it is based on large storage devices connected to the KDAS0 being used frequently and would
encourage placing the KDAS0 further away from the end of the Q-bus. :

Overall, the KDAS0 should be placed ahead of such devices as the RC25 and RQDX and behind other DMA
devices. However, it is important if space limitations force you to place the KDASO at the very end of the bns
(assuming that bus grants are passed to :he KDAS0). :

2.3.3.2 KDAS0 Burst Rate Pnnmver

The KDA50 burst rate parameter is a value set by host software that indicates how many !ong~wmdx (32 bits)
the KDAS0 attempts to transfer when it accesses the Q-bus. The default for this parameter is four (this value
is chosen to suit a large majority of system configurations), but can range from one to eight. By increasing the
KDASOQ burst parameter 10 a number greater than one, overall system efficiency increases. However, data-late
conditions (on other devices) may become more likely as the parameter is increased. Therefore, the operating
gystem default (four) is recommended.

2-9
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2.3.4 M7164 Intermodule Cable Installation
mmmmumuimmmbymmom;mgmﬁm mbtecshowninﬁgmzn‘l The
outer cable is a 50-conductor flat ribbon cable that connects M7164 (J1) to M7165 (J1). The inner cable is a
40-conductor flat ribbon cable that connects M7164 (J2) to M7165 (J3). Install the two cables on module M7164
first. ;

© HANDLE
RETAINER ~ MTIBA:
LATCHES M7ee

J1

50-CONDUCTOR
- FLAT RIBBON

CABLE -..N :

J41

aoconpuctor  °

FLAT m&a{m ‘

T S

HANDLE RETAINER
LATCH

INTERNAL
- 'SDI CABLES
v CX-505A

2.3.5 MT7164 Module Installation
At this point, module M7164 should have two intermodule cables attached fo it. 'me 1/O page mrm switches

and jumper should be propetly set.

Ensure no empty siots are present between options on the backplane. This ensures grant continuity to the KDAS0.
To accomplish this task, use a grant continuity card, such as M9037.

Insert M7164 into the first of two vacant backplane slots. This slot should be the first available backplane slot of

Press M7164 into the backplane and engage the handle retainer iatches. Ensure the 50-conductor flat ribbon cable
iz on top of (not under) the handle retainer latch after the latch is engaged.

2-10



INSTALLATION

2.3.6 M7165 SDI Cable Installation and Initial M7165 Insertion

Insert plug P4 of the intemal SDI cable assembly into SDI connector J4 mKDASOMle M‘Ilﬁs mshownin
Figure 2-8. Slide the cable retainer over connector J4 until the connector protrudes through the plastic cutout.
The cable retainer locks the SDI cable in place.

Slide M7165 approximately halfway into the backplane slot.
Figure 2-8 M7165 SDY Cable Assembly Installation

INTERNAL
SDI CABLES

CABLE
RETAINER

FRONT SIDE
VIEW VIEW

CX--2688

2.3.7 MT716S Intermodule Cable Installation
Install the 40-conductor flat ribbon cable on module M7165 (J3) and the 50-conductor flat ribbon cable on M7165
(J1) as shown in Figure 2-7.

238 Final M716S Installation ,
Press M7165 into the backplane and engage the handle retainer latches. Ensure the 50-conductor flat ribbon
cable is on top of the handle retainer latich. Also ensure both modules are now secure and none of the cables are
crimped by the latch handles.
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2.4 INSTALLATION PACKAGES
mmmmmwmmmmmswmw for the KDASO0.

1. KDA50-QA - For microVAX applications

2. KDA50-QB - For PDP-11 based applications

3. KDAS0-QC - For BA213 applications |

The following sections detail the installation procedures for the KDAS0-QA and KDAS0-QB. The KDAS0-QC is
a mmmfacmtng installed option and therefore its installation procedure is not documented in this manual.

24.1 KDAS&QA-»S&MM& Installation Package
Use the following pmcedum when installing the KBASG-QA assembly into a MicroVAX-based system.

2.42 VO Bulkhead Installation
Anuow&headceamctmmmbemsta!iedmmem}mlauherearofﬂteCPUcaMnet The connectors are
designed to fit in standard Digital Equipment Corporation 2 x 3 cutouts. If the system is installed in a BA11 box,
madaptetplmmustbemstanedwmvmmeemmngmpmlwtmmmmzxscutoutsizc If an 1/O
panel is not available, refer to Section 2.4.3.

Each bulkhead connector accepts two disk connections. nwuummmbum&pemmgmmmnber
of disk drives to be attached. After the bulkheads have been installed, route the SDI cables to the bulkhead
locations. Use the following procedure to install the /O bulkhead connector assembly if an 1/O panel is present:

1. 1If the BA1l box is used, a 2 x 3;ad‘apterpiate must be used to change the existing I/O panel cutout to 2 x 3
cutout size. The adapter plate attaches on the inside of the 1/O panel. Refer to Figure 2-9.

2. Using four screws, attach the bulkhead assembly to the 1/O panel. Refer to Figure 2-10.
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Figure 2-9 BAI1 2 x 3 Adapter Plate Installation
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Figure 2-10 Bulkhead to I/O Panel Attachment
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2.4.2.1 Internal SDI Cables Installation
Install the internal SDI cables from the module to the bulkhead assembly as shown in Figure 2-11.

NOTE
The cable ends and connectors are keyed for correct
alignment, :

mmmalsmcabiemembﬁwmmmfmmmdwitismmmmmsemexmcabk. If a cable retractor
(used for service access) is present, the intemal SDI cable should be attached.
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INSTALLATION
Figure 2-11 Internal SDI Cable Installation
‘ @
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CX-5088

2.4.2.2 External SDI Cables Installation , ..
Refer to Figure 2-12 when following this procedure to install external SDI cables:

’ 1. Plug the external SDI cables into the bulkhead assembly.
2. Secure the cables using the screw connections, |
3. If the external cables connected td the bulkhead assembly havé their nﬂural bend horizontally, use the
following procedure:
2. Run the cables horizontally to a vertical upright.
b. Twist the cables and route them vertically down the upright.
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4. If the extemal cables have their natural bend vertically, secure the cables at the base of the cabinet.

If the dﬁmandCP‘Uminthemecab&mt, secure any extra drive cable so it does not interfere with
normal operation and-service.

s,

Figure 212 External SDI Cable Installation
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2.4.3 KDAS0-QB-—Alternate Installation Package
Use the following procedure to instail the KDA50-QB into a non-MicroVAX based system.

If an 1/O panel is not present or if a very long internal SDI cable is required, the KDAS50-QB alternate installation
package (Part Number KDA50-QB) contains an alternate bulkhead assembly into which intemal and external SDI
cables can be ms!alled Procedures for mwntmg the alternate bulkhead and SDI cabling follow. ‘

If2x3 eutmlm are available, use the msta!lanon instructions i Section 2.4.2.
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2.4.3.3 Mounting the Alternate Bulkhead Asmmb!y
mefwmmgmtmofmmﬁmn mﬂyifitahnpossﬁvhmmntﬂmhu&:head
assembly to an I/O panel using a KDA50-QA. Refer to Figure Figure 2—13.

1. Select a suitable location on either rear cabinet vertical upright where the alternate bulkhead mﬁmbly can
bemmmdwﬁhoutimrﬁaﬁngwithemseqmpm Choose the lowest available location in the cabinet.

Montbemu-mwmmsnmmmmmﬂnvmcﬂnpdgmbmkﬂ

3. Select the best angle, mmwntmwmwamammmtwmtomwmmmm« with two
Phillips head screws (10—32 x 1/2-inch). :

4 Mmtkwmmwmmmmmwpﬁgmmmfmﬂzﬂﬁpabeudmm(m-ﬂ
x 1/2-inch).

5. Ammwemebu!kheadushmmmm%ia
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Figure 2-13 Alternate Bulkhead Assembly
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2.4.3.4 Alternate Internal SDI Cable Installation
Use the following procedure to install intemal SDI cables into the altemate bulkhead assembly of the KDA50-QB.

NOTE
‘The cable ends and connectors are keyed for correct
alignment,
1. Connect the internal SDI cables to the bulkhead. ’
2. Secure the internal SDI cables with cable tie(s) to the inside cable retainer bracket.

3. Secure any extra intemal SDI cable(s) to the cabinet vertical upright.

2.43.5 Alternate External SDI Cable Installation
Use the following procedure to connect the external SDI cables to the outside of the alternate bulkhead assembly

of the KDAS0-QB.

| PlngﬂnﬁmSDIcabkmwthebauommnghtﬂomadmmm,mdmremecaﬁeuﬁngmem
connections.

2. Mm@imﬂefme&hmwm:ﬁn;atmbumcmmtm3andmoﬁngmwar60.

‘NOTE
One useful practice is to connect drive 0 to
KDAS0 port 0 and drive 1 to KDASO port 1,
etc. However, it actually does not matter which
drive connects to which KDAS0 port. The
KDASO treats each port equally and obtains the
unitmmberfarmhdrlwﬁummatdﬁu.

3. Install the dﬁveend ofthe SD1 cables imomcdnvelﬁ)bn&lmd connectors as described in the user guide
for the disk drive you are attaching to this controller.

Inmoﬁmes,mmmmupmvmdmmmemiuhmwmmmmmemﬁorsmoabies. If
cable restraints have not been given, the exterior cables should be secured to the backframe using cable tie(s).
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CHAPTER 3
FIELD ACCEPTANCE TEST PROCEDURE

3.1 OVERVIEW
ﬂwﬁemacmptmmdwstmwedumfmmemﬁﬂdisksub&ysmmhmmpm

| ~mxbmdkkmwm&rmm@momcm :
2, mdiskdﬂveﬁgkiwwptmmﬂouadmmemmforthediskdﬁwmadmgmmcoﬂmtm}

3. The KDAS0 host-resident diagnostics (run to cempim the third part of this pmwdum after each subsystem
device hasbeenmdsepmﬁeky} ‘

t

32 DIAGNOSTICS
Before the KDAS0 resident diagnostics are initiated hy applying power to the KDAS0 disk conttoﬂer, the CPU
should be halted. The four LED indicators on each module should then dis ay a cycling pattem in the LEDs.
(Refer to footnote ##+ in Table 3-1 and to Figure 2-2, Figure 2-5, mﬂFig\m:wé which show the location of
ﬂmfwlﬁmmmmmmud:ﬂe}Mcyc&mgpmmﬂsmemﬁgmﬁuﬂmmpkﬁmofammﬁu
KDASO diagnostic test. ﬁm:mmMmememegmmebw
look at the LED code in Table 3-1 to locate the problem.

’ikb!e 3-1 shows LED condition S/B; zero equals LED otfm!ong eqmﬂ; LED on.

Note: 1 = LED ON 0 = LED OFF  x = May be ON or OFF

Table 3-1 LED Error and Symptom Codes

M7164 M7165 e S A Most
LEDs + LEDs + L R e . Likely
8421 8421 Error Symptoms - Failure
0001  xxxx  Hex1; microcode balted in init siep | M7164
0010 0000  Hex2; microcode hated in init step 2 'M7164 or software.
0011 0000  Hgx3; microcode halted in init step 3 *+ )
0100 0000 Hex 4; microcode halted in init step 4, or  M7164 or host inactive
: g ; .. QBUS timeout error . ;
. LTS ; |
: L A : :
0101 0000 Hexﬂs,mstcmplete Nmma!dwpiay No problem
N ~ for operating KDAS0.
K )
0110 XXXX Hex 6; undefined Undefined
XXXX 0110
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Table 3-1 (Cont.) LED Error and Symptom Codes

M7164 M7165 Most

LEDs = ~ LEDg Likely
8421 8421 Error Symptoms Failure
oLt XXXX Hex 7; undefined Undefined
XXX 0111l
1000 0000 Hex 8; wrap bit 14 set in SA register M7164 or software
1001 0000 Hex 9; board one error M7164
0000 1001 LR R
1010 0000 Hex A; board two error . - M7165
1010 toto .
1011 xxxx  HexB; undefined | Undefined
XXXX 1100 Hex C; timeout error. Check error code Many causes
1100 XXXX in SA register. Refer to KDASO Service :

| ~ . Manual. et g V ,
1101 xxxx  Hex D; RAM parity error - MT16S
1110 XXXX ‘Hex E; ROM parity error ‘ - M7164
XXXX 1110 R T 518
1111 1111 © Hex F; sequencererror  M7164
Cycling Cycling None " No problem s+
pattern pattern o
Cycling Cycling “The cycling pattern continues beyond the ~ M7164

pattern pattem start of the initialization process. The
o KDAS0 is not responding to the host CPU.

* The bit order signiﬁcance of the KDAS0 ,Lm?s awears to be in reverse order (1, 2, 4, 8) when viewed with the
module handles positioned horizontally (chips upward). ' :

#% The error code of Hex 3 (0011) is most frequently encountered during installation. The most significant aspect
of this display is it describes the point where the KDASO first attempts to access memory by means of the QBUS.
The list following this table includes typical reasons for this error, usually the KDASO is detecting problems
during DMA access.

++» During a cycling pattem, LEDs begin flashing on the M7164 module, then progress to the M7165 module.

The LEDs flash one at a time, starting at the LSB (least significant bit) and progressing through the MSB (most
significant bit). The flash goes on and off for approximately a quarter-second, and then repeats at approximately
a 4-second rate. However, the pattern is executed so fast that it looks like all the LEDs are flashing at about the
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1. QBUS routing in the backplane—Check system documentation to determine how the QBUS is connected
‘through the backplane. Module positions (either dual or quad) not utilized in your carsﬁgumnou may require
grant continuity jumpers to ensure proper operation of DMA devices that follow along the QBUS. If another
DMA device following the KDAS0 in a QBUS sequence works properly, routing problems are not likely,

2. DMA access to memory—The KDASO may be uhable to access memory because of a problem with the
memory, processor module, or QBUS expander cubles and cards. If another DMA device installed anywhere
on the same backplane works properly, this problem is not likely.

3. Grant passing devices—Check the documentation for all other devices on the QBUS preceding the KDAS50
in the QBUS sequence. One device (or more) may not properly pass. grants t0 following devices and, if so,
the KDAS50 must be positioned in advance of any such device(s). IfmmDMA device following KDAS0
‘in a QBUS sequence works properly, this pmbiemm not m:ei}& (il e

4. M7164 module—If none of the pm:eding items)xs‘ ihe\x:ause of ﬁus exmr cadm the M7164 module may be at
fanlt,

The LEDs nomally cycle while the KDASO is wmung for the host to start the initialization process. At this time,
&eKDMﬁmpMmme:nﬁhﬁmnmmdﬂmwdmgpmmmps This occurs in about four seconds, if the
system soﬁwaxe is prepared to establish a connection with the KDAS0.

When two codes are given for the same error, both indicate the same failure.

3.2.1 Drive-Resident Diagnostics

Each disk drive should be tested mpmtety by running the drive-resident diagnostics. The pmwdum for running
these diagnostics is found in the irffallation instructions for the disk drive attaching to this controller. Perform
the drive-field acceptance tests found in the ixmauaﬁm procedure, and then perfmn the subsystem diagnostic
pmcedmes in Section 32.2.

3.2.2 PDP-11 snbsystem Diagnostics

The following paragraphs describe the subsystem diagnostics used with the KDAS0 conuoller when it i.s used on
a PDP-11 CPU with the XXDP+ small or extended monitor. If the diagnostic program reports errors, refer to the
KDASO Service Manual (EK-KDMQ-SV). i

NOTE
If the KDASO0 is an add-on to a PDP 11/23-PLUS
system, the BEVENT jumper on the KDF11-B
microprocessor may need to be removed in order
to successfully run diagoostics. Rafu'tathel’m’
11i23-PLUS smm M{Md [23B-0P).

. CMK(@M&N&M%M&R&)EM;Wc I)omamxtuaiemspemﬁcaﬂy instructed to do
mbymgnalﬁcldﬁerﬁmmmmi

« CZUDH (UDAS0-A/KDASO Basic Subsystem Diagnostic) consists of the following three tests:
~  Test 1—Bus Addressing Test
- Test 2—Disk-Resident Diagnostic Test
-~ Test 3—Disk Functional Test
« CZUDI (Disk Exerciser Test)
« CZUD]J (Subsystem Exerciser Test)
— Test 1—Controller Verification Test
-~ Test 2—Subsystem Verification Test
~  Test 3—Subsystem Exerciser
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»  CZUDL (Bad Block Replaceme mvﬁﬁty) |
+  CZUDM (Disk Resident Error Log Utility)

‘ SmnwhtmnhmuuamimﬁhwuepmmmmsammdbyCQXEnitﬂﬂnﬂ CZUDJ, mmtczurmaamumcwasaﬁw
following examples. In the examples, the symbol in parentheses indicates the response required: D is a decimal
number, O is a octal number, Lhuhgimﬁ’wlﬂo). mvﬂuaammepmmemm&mmsmedcfaun

~ NOTE
*Mmpummbéeuwmauﬁe
A stic revisions. Always follow the actual
program directions displayed on your terminal.
Mummmmmmmmmm

3.2.2.1 Sample CZUDH Prompts
CHANGE HW (L) ?

# UNITS (D) 1 7
UNIT O

CSR ADDRESS OF CONTROLLER {(0) 172150 7

wily
NOTE
CSR=IP.
VECTOR (0) 154 ?
Nﬂ‘l’E
This value varies with different system wnﬁgun-
tions.
BR LEVEL (D) 5 ?
B NQ’TE ~
The dilmﬁc ignores the answer and anﬁomticnﬂy
reassigns the appropriate BR level of 4.
DRIVE NUMBBR (D)} O 7
Sample CZUDH software prompts:

CHANGE sW (L) ?
ENTER MANUAL INTERVENTION MODE IN TEST 2 (L) N ?
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3.2.2.2 Sampie CZUDI Prompts
Sample CZUDI hardware prompts:
CHANGE HW (L) 7
# UNITS (D) 1 ?
UNIT ©
CSR ADDRESS OF CONTROLLER (0) 172150 ?
DRIVE NUMBER (D) 0 ?
EXERCISE ON CUSTOMER DATA AREA (L) N ?

Sample CZUDI software prompts:

CHANGE $W (L) ?

ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGHOSIS (L) N ?
ERROR LIMIT (D) 32 7 ;

READ TRANSFER LIMIT IN MEGABYTES - 0 FOR NO LIMIT (D) 0 ?
SUPRESS PRINTING SOFT ERRORS (L) Y ?

DO INITIAL WRITE ON START (L) Y ?

ENABLE ERROR LOG (L) N ?

3.2.2.3 Sample CZUDJ Prompts
Sample CZUDJ hardware prompis:
" CHANGE HW (L) ?
# OF UNITS (D) ?

NOTE _
The next three questions are asked for each unit
selected ‘
CSR ADDRESS OF CONTROLLER (O) 172150 ?
DRIVE # (D) O ? ‘
WRITE ON CUSTOMER DATA AREA (L) N 7
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Sample CZUDJ software prompts (only asked if you selected Test 3)

CHANGE SW (L) ?

ENTER MANUAL INTERVENTION MODE (L) N ?

HARD ERROR LIMIT (D) 1 ? ;
EXERCISER TIME LIMIT IN MINUTES (D) 120 ?
MINUTES BETWEEN STATISTICAL REPORTS (D) 15 2
PRINT SOFT ERROR MESSAGES (L) N ?

DO DATA PATTERN VERIFICATION ON READS (L) N ?
DO DATA PATTERN VERIFICATION ON WRITES (L) N ?
USE VARIABLE LENGTH TRANSFERS (L) ¥ ?
MAXIMUM TRANSFER SIZE IN BLOCKS (D) 8 ?
ENABLE ERROR RETRIES (L) Y 7

ENABLE ECC DATA CORRECTION (L) Y ?

RANDOMLY ACCESS DRIVE (L) Y ?

DO SEQUENTIAL WRITE/READ PHASE (L) N ?

NOTE
Sequential Write/Read Phase in the CZUDJ sample
prompts was previously known as the Deterministic
Phase.

3.2.2.4 Sample CZUDM Prompts
Sample CZUDM hardware prompts:

 CHANGE HW (L) ?
§ URITS (D} 2

" CRS ADDRESS (0) 172150 ?

Sample CZUDM software prompts: .
There are no software questions asked with this utility.

3.2.3 MicroVAX Subsystem Diagnostics

The MicroVAX subsystem diagnostics are executed using the MicroVAX Diagnostic Monitor (MDM). MDM *
applies to the MicroVAX 11 system and to the MicroVAX System 3600. It provides a diagnostic operating system
and supports functional testing of a MicroVAX processor and the peripherals.

MDM and the associated diagnostic programs are contained on floppy diskettes or a tape, depending on which
boot device you are using (RX50 disk drive or TK50 tape drive). These floppy diskettes and/or tape are provided
with the MicroVAX system. The floppy diskettes consist of:

1. Diskettes 1 and 2 containing:

»  Boot program
2. Several diskettes containing:
+ MDM

» CPU diagnostics
*  Memory diagnostics
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3. A diagnostic floppy diskette containing the various diagnostic programs for the different peripheral devices
on your system.
4. An additional diagnostic floppy diskette containing the remainder of the peﬁphemi device diagnostics.

The KDASO diagnosﬁc program congists of the following tests:

Wrw mode—Verifies data pattemns written to the controller SA register can be looped back to the host,
Interrupt test—Ensures the KDAS0 generates interrupts correctly.

Controller RAM test-—Ensures the KDA50 RAM is free of typical RAM memory errors.

Subsystem functional test—Verifies proper operation of !he disnk subsystem for various dnves attached to the
KDAS0.

5. Exerciser—Performs inputs and outputs to the various drives attached to the KDASG to detect possible
intermittent failures in the subsystem.

AW oN o=

324 lhnnénghﬂtﬂﬂ
After powerup or reset, the console device displays the following message:
RR630~-A.Vx.x
Performing normal system teats.
7..6..5..4..3..
Tests completed.
Loading system software.
2..0..1.

‘The device then proceeds throngb the system startup pmcedum and dlspiays the foﬂowmg systsm prompt
PSS oo : , R
At the ;m;mpt, boot the MDM diagnostic software ming the pmvxded boot device and media. 'I‘he cmwole then
displays: ; ; ;
2..1..0..
| VAXEIN V2.xexx

MicroVAX Maintenance System - Release Vx.xx

Confidential Diagnostic Software
Propexty of '
Digital Equipment Corporation
Use authorized only pursuant to a vnlid right-ta*n:e license.

The current date and time is XX-XXX-XXXX XX:XXIXXIXX

Press the Return Key to continue
or enter the new date and time, then press the Return Key.
{DD-MMM-YYYY ~-HH :MM] ¢ :

The system prompts for mput and, in the case of an RX50 boot device, instructs when to change floppy disks.
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Once the the diagnostics are loaded in system memory, the console device displays the following message:

The system is ready for testing.

Prass the RETURK key to continue. >

At this point, ioad scratch media in both floppy disk dnves and oonﬁnue (pms aw RETURN key) The MDM
main menu apwm; as follows:

MAIN MENU

1 - Test che Syntam

¥

Diaplay Syatam Configuration and Davicea
Diaplay the Gtilitics Honu

Display the Servica Manu

Exit MicroVAX Maintenance System

[T SR TR X}
§ 1

i |

Type the number; ﬁﬁ;n‘prtaa the RETURN key. >
If your menu choice is:
L MﬂwSysiemRefer&SwﬁonSZd!
2. Display System Configuration and Devices refer to Section 3.2.4.2,
3. Display the Utilities Menu Refer to Section 3.2.4.3.
4. Display the Service Menu Refet to Section 3.2.4.4.
5 Ex:t hhcroVAX Maimznm System Refer to Section 3.2.4.5.

3.24.1 Chnice lm’lhst tlte Syaiem
The system test performs the functional tests for each MicroVAX device. The exerciser test follows. MDM

prompts you 1o either retum to the main menu or begin the test.

Once the test starts, the console device displays the name of the device under test and the test result. Aﬂgr the
functional tests have completed, the exerciser test begins. Again, the device under test is displayed on the console
device along with its test status. Choice 1 (Test the System) is complete when the exerciser portion is completed.

3.2.4.2 Choice 2—Display System Configuration and Deviua
Selecting Choice 2 causes MDM to list the system devices. That is, a KDAS0 with two disk drives (RA60 and
RA81, for example) produces the following listing in the display:

KDAS0~QA ... Q-bus SDI disk controller.
KDA50-Q ~ REV MC=x HW=x
RA60 ... Removable media disk drive.
RAB1 ... Fixed media disk drive.

" NOTE
In the designation KDAM-QA, the “A” denotes the
first KDAS0 on the system.

If more than one KDAS0 exists on the system, the
second KDAS0 would be designated KDAS0-QB,
and so forth. This is also true for other devices on
the system.
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3.2.4.3 Choice 3—Display the Utilities Menu

If Choice 3 is attempted, the following message appears: :

To use this function you must purchase the MicroVaX
Maintenance Kit, which includes the appropriate license.

32.4.4 Choice 4—Display the Service Menu
If Choice 4 is attempted, the following message appears:

To use this function ydu must puxahiﬁﬁ the MicroVAx
Muintonanct Kit, which includes the apggapxia&c license.

Ifmeusewe!ectschoioe4ﬁmmemmnmmmmh!mmmmhasbmmmﬂwfnllowh:g
menu appears:

MAIN MENU

smwmn MENU

CAUTION: This is intended for use by qualified service
personnel only. Misuse of the commands could destroy
data. , ,

1 - Set tont and message paramntsta
2~ an:cist system continucusly.

3 - Dinpluy the device menu

4 ~ Enter system commands

Type the number; then press the RETURN key,
or type 0 and press the RETURN kuy to return to the Main
Menu.>

TbsemmeKDAspeclﬁc&mmﬂics,ﬁmmremmMmS Thmwﬂlinvnkemedemmm The menu
ﬁsplayedwﬁidependmﬂxespeciﬁcsymnmnﬁgmﬁm Asmnylemcmiwhownbe&w

MAIN MENU
SERVICE MENU
DEVIC! MERU

Thzn menu lets you select a daviae for testing.
1 - MEMA - Hicxovnxixtle memory system

2 - Kﬂhﬁoﬂk Q-bus sax ﬁick cantxellut

3 « RODAX -~ Wincheater ddisk controllex

*

Type the number; then press the RETURN key,
or type 0 and press the RETURN key to xoturn to th@
Service Menu.

KmmhpmmthemselemmememmbermcmmpmmmmeKDASOQAdeviw mmhammple
choice 2, the following menu is displayed:

MAIN MENU

SERVICE MENU

~-DEVICE MENU

KDASOQA - Q-bus SDI disk controller MENU

Testing is ENABLED
1- Eﬂhﬁ&#/disublo testing for device
2 - Perform all functional test
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'3 - Perform the exersizer test
4 - Display the dovicc utilities menu

Type the number; then pxasa the RETURN kay,
oxr type 0 and press the RETURN kay to zaturﬂ to the
Device Menu.

The following explains menu selections:

1. Selecting this choice enables the user to mggte the device f:mn the emble to d:sab!ed state.
2. Selectmgaaischmce cwmsmesymmtomaneimbeﬂmmalm

3. Selecting this choice, causes the system to execute the KDA exerciser.

4, Selecting this choice, causes the system to display the device utility menu:

MAIN MENU

SERVICE MENU

DEVICE MENU sl ; ‘
KDASOQA - Q-bus SDI d;ak Gantrollar MEN@
UTILITY PROGRAMS AND TESTS MENU

Utility selections are:

1 -~ MSCP Level Subaystem Exerciser .{Test 5).
2 - Basic Punctional Test (Tests 1-3}

3~ Drive Internal Error Log Utility.

4 - RA Disk Drive Formatter :

Type the numbex, ‘then preaa ‘the RETGRN key,
or typs 0 ‘and pzeas the Rﬁ?ﬂnﬂ to xotuzn to the previeus Hanu >

1. The MSCP uzvei subsystem exerciser ex  the conts oller ami any mched dnves ina sumlar o
manner to the excerciser in the pmwous merm “The (miy difference is this exerciser allows the user to
also perfo:m write testing. 1f wme m&mg is seiected the user’s daia should be backed up pmz to the
testing.

~ 2. The Basic Functwnai ’mits (Tests l~4} uses a DUP program that is !ﬂad@d mto !he wnuoﬂer to pmwde
mzpmvmd fault rsalation on mc cmtmiier and disk drives,

3. The Drive Resident Error Leg Uﬁﬁty (DRRLU) duplays error !ag entries from drives which support
internal error logging. For the RA80, RA81 and RAS2 on!y 16 bytes of hex data will be d:spiayed For
the RAG60, no error log is implemented.

4. The DUP RA Disk Dﬁve Formatter formats any RA series disk connected to the KDAS0-Q cmtmller
The formatter program is actually a DUP program that is loaded into into the controller and run.

3.2.4.5 Choice 5—Exit MicroVAX Maintenance System
Choice 5 brings you back‘w the system (>>>) prompt.

3.3 SYSTEM AND SOFTWARE CONSIDERATIONS : : P
The following paragraphs describe system and softwarc cans;demums important when using a KDAS0 dssk
controller. 5

331 System Clock or. Timer ‘ L
Some aspects of both diagnostic and/or functional usage of a KDASO depend upon the ability of the
host processor to time out an operation. Thus, ciockmtequawouldbemabled Cbeckhostpmmr
documentation for the appmmate instructions. L
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3.3.2 Error Logs : )
The KDAS0 returns information to the operating system for inclusion into an error log. This information may be
specific to the operation of the KDASO, its attached drives, or other parts of the system (such as host processor,
memory, software, etc.), which may be important in diagnosing problem sources. Error logging should be enabled
in the operating system. For further directions, refer to the system documentation. '

Some reports contained in the error log may represent information on the configuration or operation of your
system and do not represent the occurrence of an actual error condition. Examples are:

*  Completion of the KDASO0 initialization sequence.

*  Attention messages pertaining to the availability of a disk drive (which may be the result of changing a drive
unit number). S . :

333 Drive Numbering o o

DSA/SDI drives connected to the KDAS0 are given a unit number ranging from 0 to 254. However, some

operating systems may only support the range from 0 to 7. Consult operating system documentation for

appropriate range capability and drive documentation for assigning unit numbers.

The unit numbers assigned to drives attached to a KDAS0 do not imply any priority. All drives are treated

&

equally by the KDASO0. The only requirement for unit number assignments is to avoid the duplication of unit
numbers on two different drives. If these numbers are duplicated, the KDAS50 does not permit drive access. This
situation may be corrected by changing either (or both) of the duplicated numbers.

Unit numbers can be changed at the drive, although this is recommended only when the infended drive is not
online to the KDAS0 (not mounted by the operating system).

n







CHAPTER 4
KDA50 PROGRAMMER INFORMATION

41 KDAS0 SPECIFIC PROGRAMMING INFORMATION
The following information is necessary in order to write software for the KDAS0:

*  The default address of the KDAS0 IP register is 172150 (octal).
»  The address of the KDAS50 SA register is the IP address plus two.

» The KDASO supports interrupt vector address set by the host. A typical vector address of 154 (octal)
is supplied to the KDAS0 from the host software. However, this value varies with different system
 The KDASO0 has a command limit value of 21. This includes 20 MSCP commands and 1 IMMEDIATE-

ONLY command. ‘

'+ The KDASO supports a DMA burst value of 1 to 8 long-words (32 bits). The operating system default busst
value is recommended.

+ The KDAS5O0 supports only 512-byte disk formats.

¢ The KDAS50 supports both MSCP and the diagnostic and utilities protocols (DUP).

+ The diagnostic option capabilities available on the KDAS50 are purge/poll and wrap.

. MKDASprpoﬁsmamwnmmaAmdmﬁmmmwﬁtemmdﬁomﬁmKDA&GRAM.
+ 'The KDAS50 supports last fail log packets.

* The KDASO has automatic support for block mode memories.

NOTE
Some of the items in the preceding list are host-
Wmdmywmymwmhpmﬂngm
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BEVENT jumper, 3-3
Burst rate parameter

description of, 2-9

when considering device placement, 2-9
Bus tuning, 2-8 ’

C

Checklist

for installation, 2-3
Clock interrupt, 3-10
CSK address, 2-3
Customer service, 1-5

MicroVAX subsystem, 3-6
PDP-11 subsgystem, 3-3
CZUDH, 3-3
hardware prompts, 34
software prompts, 3-4

bardware prompts, 3-6
Digital Storage Architecture
see DSA
Drive numbers, 3-11
DSA Description, 1-1
Dual microprocessor, 1-3

E

Error recovery
ECC, 1-3
performed by the drive control stream, 1-4
performed by the Q-bus control stream, -4
revectoring, 1-1

Floating addresses, 2-3
G
Grant continuity, 2-10

I

1/O page address, 2-3
Installation
of modules, 23
Insteliation checklist, 2-3
Instatlation of intermodule cables, 2-10
Installation overview, 2-2

K

KDASO
general description, 1-1

M

Mass Storage Control Protocol
see MSCP
MDM, 3-6
Microcode
drive control stream general functions, -4
Q-bus control stream genemul functions, 1--3
MicroVAX disgnostic monitor
see MDM
MSCP, 1-1

P

Priority

of DMA devices, 2-8

of non-DMA devices, 2-8
Processor module

list of general functions, 1-3

Q

Q22/CD backplane, 24
Q22/Q22 backplane, 2-4
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Q-bus tuning, 2-8
R

Related documentation, 1-6

S

SA register address, 2-3
SDI module

list of general functions, 1-3
Sequencers, 1-3
Service documentation, 1-6
Status and address

see SA

System clock, 3-10

T

Testing 3-1

Time out, 3-10

1§ :
Unit numbers, 3-11 ;
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Vector address, 2-8
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