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This manual revision describes the operation and support
Jor products with the corresponding firmware revision.
Certain features and operations may not function as
described for older firmware versions. Please contact
your ARRAID distributor for the latest AEM firmware.

® PLEASE NOTICE @

This document, specifications, and description are subject (o
change without notice. Please consult your ARRAID agent for the
latest Product description and specifications.

Copyright

© Copyright 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002, 2003, and 2004 by ARRAID, Inc. All rights reserved. This
item and the information contained within are the property of ARRAID, Inc. No part of this document nay be reproduced,
transmitted, transcribed, stored in a relrieval system, or translated into any language or computer language in any form or by any
means, clectronic, mechanical, magnetic, optical, chemical, manual or otherwise, without the express writien pernission of
ARRAID, Inc., 21430 N. 2nd Avenue, Suite 2, Phoenix, AZ 85027.

Disclaimer
ARRAID, Inc. makes no representations or warranties with respect to the contents of this document and specifically disclaims any
implied warranties of merchantability or filness for any particular purposc. Further, ARRAID, Inc. reserves the right to revise this
publication without obligatien to notify any person or organization of such revision or changes,

Trademark Notices

ARRAID is a registered trademark of ARRAID, Inc,

1 NOTICE 11!
. This document contains proprietary technical information. It is not
intended for general distribution. Persons in possession of this
document agree not to distribute any information from this decument
without the expressed consent of ARRAID, Inc.
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Product Warranty Caution

The AEM Disk Drive Module is warranted to be free from defects in materials, pars, and workmanship and will conform to the
current product specification upon delivery. For the specific details of your warranty, refer to your sales contract or contact the
company from which the AEM was purchased.

The warranty for the AEM shall not apply to failures of any unit when:

The AEM is physically abused or is used in a manner that is inconsistent with the operaling instructions or product
specification defined by the Manufacturer,

The AEM fails because of accident, misuse, abuse, neglect, mishandling, misapplication, alteration, faulty installation,
modification, or service by anyone other than the factory service center or its approved agent.

The AEM is repaircd by anyone, including an approved agent, in a manner that is contrary 1o the maintenance or
installation instructions supplied by the Manufacturer.

The Manufacturer's serial number tag is removed.

The AEM is damaged because of unproper packaging on retum.

CAUTION

Returning the AEM in unauthorized packaging may damage the unit and void the warranty.

If you are returning the AEM for repair, package it in its original packaging (or in replacement
packaging obtained from your vendor).

Please ensure the warranty registration coupon attached to the AEM has been completed and retumed to ARRAID, Inc. prompily
after receipt of the system. This will provide information ARRAID necessary for technical support personnel to properly handle
any technical support or warranty issues regarding your system.

If preblems with the AEM occur, contact your mainlenance organization; do not void the product warranty by allowing untrained
or unauihorized personnel to attempt repairs.
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1 INTRODUCTION

This document describes the specifications, installation, and operation of the ARRAID AEM Disk Drive Emulation system and ils
available options and configurations.

I.1 RELATED PUBLICATIONS

® CDC Spec 64712402 - SMD specification

® CDC Spec 64709300 - CDC Engineering; Product Spectification for the Flat-cable Interface Storage Module Drive
Family

® CDC Spec 64710800 - CDC Engineering; Product Speciftcation for the 75Pin Mulliplexed interface Storage Module
Drive Farnily (HISI)

1.2 REGULATORY AND SAFETY AGENCY STANDARDS
® Std. UL 478 - Electronic Data Processing Unils and Systems (60 Hz units) |
® Sid. CSA C22.2 - Canadian Standards Association, C22.2 No, 154-1975
® FFCC Rules, Parl 15, Sub part J Class B, Computing Devices
® CSA Radio Act ROR/88-475;3862 01 Data Processing Equipment, Class B
® VDE 08.71/6.78, Vfg 523/1969 and Vig 1046/1984 Class B
® EN 55022, class A EN 50082-1. referencing
IEC 801-2:1984, class 3

TEC 801-3:1984, class 2
1EC 801-4:1988, class 2

1.3 OTHER TEST STANDARDS

When shipped, the AEM is packaged in a manner that complics with the testing criteria defined by the National Safe
Transit Association (NSTA) Project 1,
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2 ABOUT THE AEM

The ARRAID Emulation Module for SMD, HIS], or Pertec/Diablo disk drive system replacement is a family of producis that is
designed to be plug compatible with existing Legacy drives. The AEM-1 SMD drive system offers users of older equipment the
opportunity to upgrade their disk peripherals with the latest SCSI disk drive technology. The AEM-3 Multiplexed interface
(HISI) drive sysicin may be used to replace the HISI versions of the older drives. The AEM-5 is used to replace various
Pertec/Diablo/DEC RK-05 types of drives.

2.1 FEATURES

Standard features of the AEM system are:
B USES STANDARD SCSI DRIVES

No hardware or software changes required o use the latest SCSI drives on your existing SMD, SMD-E, HIS], or
Pertec/Diablo controller,

= PLUG COMPATIBLE WITH SMD, SMD-E, HISI, or PERTEC/DIABLO INTERFACED DRIVES
The AEM-1 replaces many popular disk drives using the indusiry standard SMD or SMD-E interface. Versions are
available to replace drives made by Control Data Corp., Fujitsu, Century Data, Ampex, Priam, Data General, Memorex,
Pertec, Wang, and many others. Dual access porting and daisy chaining are fully implemented. Merely unplug the

existing drive and instal the AEM-1 using the same cables.

The AEM-3 replaces many popular disk drives using the standard 75 or 60 pin Multiplexed interface. This interface is
often referred to as the HIST interface. :

The AEM-5 replaces various Pertec/Diablo or DEC drives.

L] MANY CONFIGURATIONS AVAILABLE
The AEM-1, AEM-3, and AEM-5 are available in many configurations. Any SMD, HISI, or Pertec/Diablo disk drive
can be replaced with a comparable capacity SCSI drive. Table top, rack mounted, and custom configuralions are
available. For a complete list of compatible drives please contact ARRAID markeling.

L CACHE BUFFERING FOR FAST ACCESS TO DATA

Up to 64M Bytes of data caching (1024 track buffers) provides significantly reduced access times to frequently accessed
data. The cache is managed using a "Least Recently Used Track” scheme. “C” models are 100% cached.

o MAINTENANCE FREE

The AEM Systems use the latest SCSI technology disk drives for zero maintenance operation. Drives are raled in excess
of 200,000 hours MTBT and are guaranteed for up lo five years of continuous operation.

L REDUCED POWER AND COOLING

The AEM Systems use significantly less power and cooling than the older drives they replace (up to 95% less). Floor
space requirements can be reduced up to 95% using the AEM-1 or AEM-1 in place of older SMD type drives.

* EASE OF USE

The operator confrols and indicators are compatible with the older disk drives making the AEM casy to use. Operators
familiar with existing drives will already know how 1o use the AEM.

* FIRMWARE CONFIGURABLE
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Drive Emulation parameters may be changed via a serial interface port. Parameters such as the number of cylinders,
number of heads, track length, sector size, and other parameters are casily configurable by the user or maintenance
personncl. Firmware upgrades may be made through the serial interface from an ordinary PC with a floppy disk or
modem interface,

u MICROPROCESSOR CONTROLLED

The AEM uses a combination of microprocessor control and Field Programmable Logic circuits for optimum
performance and flexibility at the lowest price possible for sophisticated system design.

L OTHER FEATURES INCLUDE:

_ User confignralion (ables for up to 16 different drive types,

_ Emulation for drives with up to 64 heads and 2048 cylinders,

_ Emulation for drives with up to 32768 bytes per track,

_ Multiple Emulation volumes on one SCSI drive,

_ Auvailable in fable top or rack mountable packaging confi gurahons
_ Fixed or removable drive and removable media configurations.

_ Off line SCSI drive preparation and security erase.

2.2 OPTIONAL FEATURES

Optional features include:
_ Emulation for drives with up to 32 heads and 4096 cylinders,
_ Emulation of drives up to 65536 byles per track,
_ Up to 64M Byles of dala caching (1024 track buffers),
_ Dual Port SMD interface,
_ High speed, Off-line disk copy,
_ Off-line Disk to QIC tape or DAT tape backup and restore,
_ On-line RAID-1 Disk mirroring.
_ Magneio-Optical disk drive backup.
_ Multiple AEMs sharing one SCSI drive,
_ Front panel Emulation volume selection,
_ Central file server support,

2.3 MODELS

AEM systeins are available in table fop versions, 19" RETMA rack mountable configurations, and other form factors similar to the
drives being replaced,

Some configurations can be packaged as a single drive replacement or a dual drive replacement. The dual versions are completely
separate systems packaged in one chassis and powered by a common power supply. Each half of a dual unit can emulate a
different drive and may be connected to entirely different systems or controllers. :

The basic AEM-L is available in three models; “A” models will emulate drives with up to 32767 bytes per track, “B” models will
emulate drives with up to 65535 bytes per track, and “C” models hold the complete drive emulation in solid-state memory. The
AEM-3 is available only as an “A” model. The AEM-5 emulatcs the Pertec / Diablo interface drives and is available only in a *C”
model, Table 1 lists some of the basic AEM models:




ARRAID, Inc.

AEM User Manual Pageb

Phoenix, AZ USA Tel: 623-682-4592 Revision V
"A”" MODELS “B” MODELS “C" MODELS DESCRIPTION

AEM-1A/RMF AEM-1B/RMF AEM-1C/IRMF . Single SMD emulator with non-removable drive in a 19 * rack mountable
chassls

AEM-1A/RMDF AEM-1B/RMDF AEM-1CIRMDF Dual SMD emulator with non-removable diives in a 19 “rack mounlable
chassls

AEM-1A/RMR AEM-1B/IRMR AEM-1CIRMR Single $MD emulator with removable drives in a 19 “rack mounlable
chassis

AEM-1A/RMDR AEM-1B/RMDR AEM-1C/IRMDR Dual SMO emulator wilh cemovable drives In a 19 “rack mounlable
chassls (Discontinued in 1999)

AEM-1A/RSD AEM-1B/RSD AEM-1C/IRSD Single SMD emulator wilh removable drives in a CDC FSD or RSD form
Factor

EiD-1A EID-1B EID-1C Singte SMD emulalor in an elght inch form faclor ie. Sabre

AEM-1ATTR AEM-1BITTR AEM-1CITTR Single SMD ernulator with removable drives in a lable lop "lower” cabinel
(Disconlinued in 1999)

AEM-1A/TTDR AEM-1B/TTDR AEM-1C/TTDR Dual SMD emulator wilh removable drives in a lable top “lower” cabinet
{Disconlinued in 1999)

AEM-3A/TTR NIA N/A Single HISI emulator with removable drives in a lable top “lower” cabinet

AEM-3A/RMR N/A N/A Single HIS1 emulator with removable drives in a 19 "rack mouniable
chassis

NI/A N/A AEM-5C/RMR Pertec/Diablo emulalor wilh removable drives in a 19" rack mounlable
chassis

N/A N/A AEM-6C/RMR Hewlell Packard MAGC interface Drive emulalor wilh removable drives ina
197 rack mountable chassis

NIA N;A AEM-7C/RMR Hewletl Packard 7900 Drive emulalor with removable drives in a 19° rack
mounlable chassis

Olher models are available, please contact ARRAID, Inc. for more informalion.

Table 1 AEM MODELS

Dual models are powered by a single power supply and are controlled by a single power switch. Applications requiring 100%
redundancy should consider the fact that both systems must be powered on or off simultaneously.

2.4 OPTIONS

Many options are available for the AEM. For example: Dual Port SMD interface (AEM-1 only), up to 64M Bytes of dala caching
{1024 track buffers), off-line disk copy, off-line Disk to QIC tape or DAT tape backup and restore, on-line RAID-1 Disk
mirroring, Multi-volume support, Magneto Optical SCSI drives, Various Interface Connecior Options, and many others. Please
contacl ARRAID for a current list of options,




Page 6 AEM User Manual ARRAID, Inc.
Revision V Phoenix, AZ USA  Tel: 623-582-4592

Figure 3 AEM-1A/RMDR with Backup Drive and Tape Options
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Figure 4 _AEM-IB!RSD with Multi-Volume and Backup Options

i
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Figure 5 E1D-1 Eight inch form factor (Rear View)
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Figure 6 AEM-1B/TTDR with Multi-Volume and Backup Options
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3 OVERALL OPERATION

3.1 DISK DRIVE EMULATION

The.AEM system uses a technique called “Emulation” to perform disk drive operations that closely resemble the original family
of disk drives. The permanent storage of data is on a SCSI drive. However, the host controller does not directly control, read
from, or write to the SCSI drive. Instead, the AEM interface performs all write, read, fonnat, and control operations to a RAM
buffer memory. This RAM is addressed by a counter thal runs (increments) at a chosen frequency e.g. 9.67 MHZ. As the counter
increments, it sequentizlly addresses the RAM buffer simulating the rotation of a disk under a read/write head. When the host
controller is wriling, the write dala is merely deposited in the currently addressed bit of the RAM. When the conlroller is reading,
the contents of the currently addressed bit in the RAM bufTer is presented to the host controller. When the counter reaches the
maximum bit address for the emulated track, it resets and stants over. This resetting action simulates the index point on the
emulated disk. One emulated track represents a specific head positioned over a specific cylinder of the Emulated drive. When the
host controller setects a different head or cylinder, the new track is rcad from the SCSI drive into another buffer and the previous

|XTAL 0SC

B — lerHH

T GIVLE —3»  TRACKBUFFER |
s N\ TRACK BUFFER
: _ TRACKBUFFER |
sMD F. .- TRACK BUFFER |
INTERFCE “TRACK BUFFER ' | .
' TRACKBUFFER. |
\! __ TRACK BUFFER - ]
'TRACKBUFFER
- scsi
- MANAGER CONTROLLER
FLASH cry 5 _ Stk
{MEMORY 0 _R o
" OPTIONAL | OPTIONAL
© SCS! scsl
BAGKUP BACKUP
DEVICE DEVICE

Figure 7 AEM FUNCTIONAL BLOCK DIAGRAM

RAM buffer is written as a series of SCSI 512 byte blocks lo the SCSI drive. The data written to the SCSI drive contains the
entire Emulated track. It includes all formatting information, address marks, data, CRC or ECC fields, and any dead or unused
portions of the track. The AEM has no knowledge of the emulated track except for its length and its head and cylinder address.
All formauting is performed, checked and managed by the host system’s Disk Drive controller,

3.2 DATA FLOW

The AEM system reads data from the SCSI drive into the RAM cache buffer in logical blocks of 512 bytes each. The entire track
is read into the RAM before any dala is available to the host controller. The Hosl Interface side of the system transfers data 1o the
host contreller in bit serial form using the clock from the cmuidation track counter to synchronize the read operation.
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When writing data from the host controller, the data is transferred from the hosi to the AEM in bit serial form using the AEM
clock as the servo clock for write data synchronization. Except in “C” models, newly written data is retained in the AEM track
buffer until the host controlier selects a different track or until the drive is taken off-line or spun down. Dala is then organized into
312 byte logical blocks and written to the SCSI drive(s). In “C” Models, the data is written to the SCSI drive immediately after it
appears in the AEM’s Track buffer,

Please note that data may remain in the AEM’s buffer for an extended period
of time before it is written to the SCSI drive. To prevent loss of this track, the
AEM must always be spun down and taken off line prior to loss of power. For
critical applications, an Un-interruptible Power Supply should be used to
prevent loss of power. An interface to a UPS is provided as a standard feature.

3.3 CONTROLLER RESTRAINT

Since the Host interface provides no advance waming of a read or write operation, the AEM must assume that a read or write
operation can occur at any time. Therefore, when the host controller perfonns a seck or head selection operalion, the AEM must
obtain the track data from the SCSI drive and place it in the RAM buffer. Many Hosf controllers cxpect the daia for a new track to
be under the read/write head within a few microseconds after a head select operation. The AEM systein, however, must wait until
the required data for the track to be read in from the SCSI drive. This can take many milliseconds. Read-ahead is employed in
both the SCSI drive and the AEM caclie to heip overcome this wait delay. In cases where the new track must be read in from the
SCSl drive, the AEM employs a technique called “blocking” to restrain the host controller until the new track data is available.
Blocking occurs anytime the host controller requires a change to a new irack. If the track change is a result of a seek command,
the blocking uses the conventional NOT-ON-CYLINDER signal to resirain the controller until the track is available. When the
track change is a result of a new head selection, the blocking aclion is effected by inhibiting the sector and index pulses, the
Address Mark Found signal, and optionally, the servo and read clock puises until the track has been read into the buffer. Which
blocking technique is employed depends on the application. In AEM “C” Models, the entire Emulated drive is held in Track
buffers. Therefore, no “blocking” is necessary. The newly addressed track is available immediately.

3.4 TRACK CACHING

The Track Buffer RAM is segmented into multiple tracks or Track Buffers. The minimum AEM system contains 64 Track
Buffers. The maximum configuration for an AEM “A” or “B” Model is 1024 Track Buffers. The AEM “C” Models can be
configured with up to 1GB of Track Buffer memory. In the “C” Models, the entire emulated Drive is contained in Track Buffer
Memory (100% Cache).

Obviously, there are more than 64 tracks on a typical SMD or HISI drive, so, the RAM buffer can contain only the most recently
used (racks. The track buffers are managed by the AEM hardware using a Least Recently Used Track cache management scheme.
Each logical Disk track can occupy one of several buffers in the RAM. Which buffer is selected depends on the track number, the
number of buffers in a set of buffers, and whether the tracks currently in the buffer are “dirtly” (yet unwritten to the SCST drive).
When the Host controller selecis a new track, either by a seek command or a head select command, the AEM buffer manager
searches the Buffer Directory to see if the new track is already present in RAM. If not, the AEM firmware will obtain the track
from the SCSI drive and place it in an unused buffer. If ali bufTers for the selected track are full, the AEM firmware will select the
Least-Recently-Used non-dirty buffer, and use it. If all buffers are dirty, the oldest dirty buffer will be written to the SCSI drive
and its buffer will be used for the new irack. ‘

The caching of Disk tracks helps to improve the performance of the emulated drive. In some cases, the AEM appears to have an
average access lime of zero. However several Factors should be considered when configurating the AEM, such as: the application
(highly sequential or random access), data volatility (the track writes are deferred until SCSI bus time is available or until all track
buffers are dirty), and emulated drive to SCSI drive specd relationship.

The AEM system uses additional techniques to enhance the cache performance. For example, read-ahead is employed to reduce
seek times when performing sequential operations. The read-ahead mode is user programmable. For applicalions that write small
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blocks of data, the AEM can be placed in a mode that writes only the altered portion of a track when it writes from the cache to
the SCSI drive.

3.5 CONFIGURATION

The AEM is designed to handle the majority of SMD, HISI, or Diablo/Pertec applications with simple configuration changes.
Changing the configuration can be accomplished by the user using a conventional RS232 terminal or PC with a terminal emulator
and simple command interface through the serial port on the AEM. Addilional configuration changes are accomplished through
the usc of jumpers on the AEM circuit boards. The operating read/write data rate is controlled by a plug-in crystal oscillator chip
in the AEM.

3.6 AEM FIRMWARE

The AEM makes extensive use of Field Programmable Logic Arrays and a microprocessor for control of the hardware. The
fimaware files used by the AEM are stored in a non-volatile FLASH memory. When the system is powered up, the firmware
loads the appropriate files as needed into the FPLAs and microprocessor RAM. Firmware may be updated to include the latest
features and options. This update may be accomplished through the serial R8232 port from a MS/DOS compatible PC. Firmware
version 4.xX uses 250K. byte Flash storage with capacily te contain many variations of the FPLA files. This allows version 4.xx to
support multiple interfaces and different revision circuit boards. “C"” Models use firmware version 1.xx. This finnware has many
features not found in the other AEM Models.

3.7 POWER UP/DOWN

The AEM is powered up much like the conventional Disk drive. However, the AEM can be programmed to power up in the
standby mode or, for unattended operation, come to life with the drives spinning and the system on line.

The AEM should always be powered down gracefully, that is to say, the SCSI drive(s) should be spun down and the system
placed in the off-linc mode prior to power off. This will ensure that any unwritien data in the cache RAM will be written to the
SCSI drive(s) before power is lost. For unattended operation, a UPS system is recommended. The AEM will monitor a UPS
system and automalically close out any unwritten data and spin the drives down before power is lost.
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4 SMD INTERFACE

4.1 PHYSICAL INTERFACE

The SMD interface is provided at the rear of the unit. The SMD port consists of an "A" cable connector IN, an "A" cable connector
OUT, and a "B" cable conneclor. The following tables and Appendix "C" contain a complete listing of the SMD interface signals and
connector pin numbers.

The "A" IN and OUT connectors are provided to facilitate daisy chaining. In the AEM, there is no difference between these two
connectors, Either connector may be used as an IN or OUT.

The standard methods for SMD cabling and termination apply. Good grounding back to the host computer is critical. Scc the
INSTALLATION section of this document for a discussion of proper grounding.

A dual port option provides an additional set of connectors for the second port. The dual port functions exactly as the original SMD
drive.

PLEASE NOTE
The SMD interface consists of an "A" cable (the daisy chained control
cable), and a "B" cable (the radial daia cable). These are not to be
confused with the A and B channels of a dual port system. This document
refers to the two ports of a dual port system as port 1 and port 2. Each of
these two ports contain both of these cables.

Any standard SMD tenninator may be uscd with this system provided it is mechanically compatible. Terminator ground is provided
for cach port, A good chassis ground connection should be provided between the Host system controfler chassis and the AEM chassis,

Block connectors are not nsually supported in the AEM. An /O adapter panel may be added to the cabinet to receive block connectors
and translate to flat ribbon to connect with the AEM (OPT-12). Contact ARRAID, Inc. for more information.

SMD Connector Pinouis as viewed from the rear of the AEM:

A Cable B Cable
30 1 13 ]
| |
(elelelalelelolelelsalolololnlolelolololololololalelolo]o]e]e] 0000000 QOQO00
OC000000000000000000C020000000 (e]elalelololelelolololnlole)
60 3] 26 14

_ SMD INTERFAGE SIGNAL DESCRIPTION -- "A” CABLE {DAISY CHAINED)

CABLE PIN | SIGNAL NAME DESCRIPTION

1 3 TAG 1 {Cylinder [This lag line gales the data on lhe bus oul lines to the drive Cylinder Address register.
select) The bus bils have Ihe significance listed below.
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SMD INTERFACE SIGNAL DESCRIPTION -- "A” CABLE (DAISY CHAINED)

CABLE PIN

SIGNAL NAME

Bus Out Bit Cylinder value
1
2
4
8
16
3z

64

128

256

512

=]

1
2
3
4
5
6
7
8

o

DESCRIPTION

TAG 2 ( Head
salect)

Tag-2)
Bus Qut Bit Head Address Value

1
2
4
8
16

3z
(cyl 1024)

(cyl 2048)

This lag line gates the data on the bus lines to the drive Head Address regisler. The bu
bits have the signilicance lisled below.(SMD-E sends most significani cylinder bils during

Additional cylinder bits for SMD-E (SMD_MODE=3}

Additional cylinder bits for SMD-E (SMD_MODE=3)
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SMD INTERFACE SIGNAL DESCRIPTION -- "A" CABLE {DAISY CHAINED)
SIGNAL DESCRIPTION

CABLE PIN

LOW

HIGH

NAME

3

33

TAG 3
{Control)

Bus Out Bit
0

This tag line gales the data on the bus lines to the fogic circuits of the AEM for
commanding various operalions. The operalion performed is dependent upon which
of ihe bus lines is aclive. The significance of the bus bils is as follows:

Name
Wiite Gate

Read Gate

Servo Offset
Plus

Servo Offsel
Minus
Fault Clear

Address
Mark Enable

RTZ

Data Sirobe
Early

Data Sirobe
Lale
Release
(Dual
channel
option only)

Function Performed

Enables wrile circuitry. Operalion nol completed if a faull condition
exisls.

Enables read circuitry. Leading edge should occur during an all-
zeros pallern {preamble). QOperation not compleled if a fault condilion
exists.

Emulated but not applicable to the AEM. Write operations cannot be
performed in offset state.

Emuiated but not applicable lo the AEM.
Wrile operations cannol be performed in offset stale.

Clears the lault latches provided faull condition no longer exisls.

Writes an address mark when concurrent wilh Wrile Gate, or iniliates
an address mark search when concurrent wilth Read Gale.

Causes the drive to move to cylinder zero, track zero. it also resels
the Head Address register and Seek Error slalus.

Emulated but not applicable to the AEM.

Emulated but not applicable to the AEM.

Clears channel reserved and channe! priorily select reserve status.
{Refer to Unit Selection discussion.)

[sus Bit o

[sus Bit 1

BUS Bil 2

[us Bit 3

lsus Bit 4

BUS Bit 5

BUS Bil 6

BUS Bit 7

|BUS Bit 8

BUS Bil 9

These ten lines carry dala to the AEM. The meaning of the dala is a funclion of the
aclive lag line.

OPEN
CABLE
DETECTOR

A voltage is supplied by the controller lo override the bias voltage at the AEM's
receiver. If lhe "A" cable is disconnected or if controller power is lost, unit seleclion
and conltroller commands are inhibited.
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- SMD INTERFACE SIGNAL DESCRIPTION -- "A" CABLE (DAISY CHAINED) -

CABLE PIN

SIGNAL NAME

HIGH

DESCRIPTION

15

45

[FAULT

When the line is aclive il indicates Lhat one or more of the following faults exist:

1. Wirile Fault -- A write command has been received while the AEM is wrile
|prolected or not ready to accept a write command.

2. Read + Wrile Fault -- Read Gale and Wrile Gale are aclive simulianeously.
Condilion is cleared by removing Read Gale or Wrile Gale.

3. Not Ready -- A read or Wrile cornmand has been received for a drive thal is not
ready,

4. Read or Wirile while not On Cylinder

SEEK ERROR _

AN atlempt lo seek 1o an invalid cylinder address. This faull can be cleared by
segking lo a valid cylinder.

ON CYLINDER

This indicates lhat the drive’s actuator is positioned on a irack. Any seek movement
lincluding servo offset, results in a loss of the signal. During an offsel mode
operation, this line drops momenlarily, but comes back on aller a delay.

On Cylinder slalus is cleared by any seek command including a zero rack seek.

INDEX

This signal is generaled by the AEM once per revolution of the emulaled disk. s
leading edge is the beginning of sector zero.

UNIT READY

Unit Ready indicales thal the emulaled drive is on cylinder, the On-Line swilch is
aclivaled, and no faull condition exists,

ADDRESS
|MARK FOUND

When an address mark has been found during an Address mark search operalion,
this line is asserted.

BUSY

This signal is generaled when a controller allempts lo select or reserve a drive thal
has already been selecled andfor reserved by the olher controller. This signal is sen
to the controller attempling lhe selection.

UNIT SELECT
TAG

This signal gates Unit Select Bit lines into an address compare circuil. Unilis
iselecied after a seleclable delay period. The AEM will nol process commands unlit
selecled. -

In dual-pont unils, sefeclion also causes lhe device o be reserved for ihe selecling
porl. The réserve condition is canceled by one of lhe following:

1. Receplion of a Release command

2. Al the completion of Ihe currenl operalion and time out of the RTZ licks
limer, provided the Retease Timer Select switch is sel to RTM.

3. Receplion of a priority sefect from the other channel.

When the Unit Select Tag is accompanied by a Bus Bil 9 aclive, this indicates a
priority select slatus. The drive is unconditionally selected and reserved by the
channel issuing this command provided that both channels are enabled and a prioril
select condition does not exist on the other channel.

Page 15
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SMD INTERFACE SIGNAL DESCRIPTION -- "A" CABLE {DAISY CHAINED) -
CABLE PIN | SIGNAL NAME DESCRIPTION
HIGH

53 UNIT SELECT 1 A binary code is placed on these four lines to address and selecl a drive. The

binary code must malch the logical address of the drive defined by the position
o4 UNIT SELECT 2 of the address switches, the Unil_add config parameler, or the oplional Address
56 UNIT SELECT 4  [plug on the front panel. Drives can be numbered 0 through 15.

57 UNIT SELECT 8

55 SECTOR This signal is derived from an internal crystal oscillalor and is used 1o indicale
the beginning of each sector on the track. The numbar of seclor pulses that
occur for each revolulion of the emulated drive is programable.

WRITE When this line is asserted, it indicales that the AEM's wrile circuits are disabled.
PROTECTED The wrile prolect mode is enabled by the WRITE PROTECT push-bution switch
on the operator panel. Attempling to write while the wrile protect mode is aclive
resulls in a fault condition.

iPOWER PICK These signals are not used by the AEM. However, they are propagated through
POWER HOLD lo the next unit on the "A” cable.

Nolused orused  |The AEM may be shipped from Ihe factory wilh no conneclion lo these pins,

as TAG4 However, they are propagaled through to the next unit connecled 1o the “A:

(or SIGNAL cable. For extended SMD applications, (SMD_MODE=2), This pins will be

GROUND) used for the most significant cylinder bil. Jumpers E3 and E10 on the SMD
interface board are used for this purpose. These pins may also be connected to
signal ground by installing the jumpers E1, E2, E8, and E9 on the SMD
interface circuil board. This is necessary in some applications when these pins
are used lo provide the current relurn path for the SMD bus terminator. -

The SMD interface is supported as per the CDC SMD interface specification. The interface drivers / receivers are MC3450's and
MC3453's. These are rated for operation up to 15MHz data rates. For high speed SMD-E emulations (above 15MHz), the AEM can
optionally use 10192 (ECL) drivers for the data and clock signals by changing jumpers on the SMD interface board. Refer to the SMD
board layout page 67 of this document for specific jumper setup. All signals are terminated per the specification. Critical signals are
biased (o prevent improper operation if a cable is open.

The oniy exception is pins 29 and 59. Pin 29 is the PICK daisy chain. 1t is used to sequence power on for the older drives. Pin 29
is connected to both A cable connectors bul is not used by the AEM, Pin 59 is also passed through to both “A™ cable conneciors, but
is not connected to any circuitry in the AEM. Power sequencing is not necessary due to the low power consumption of the unit.

Pins 30 and 60 on the A’ cable may be used in several ways:

They may be connected to a receiver which inakes the signal available to the interface logic and vsed for extended cylinder
addressing (greater than 1024 cylinders) see SMD_MODE parameter.

Pins 30 and 60 may be connected to the terminator ground lug, logic ground, or both. Some SMD drives used this line for
the terminator ground return in lieu of a chassis ground strap which is customary. Controllers that are designed to be used
with such drives, or applications where the AEM will be in a string with such drives, might require this configuration,

Pins 30 and 60 may be fefl open if not specifically required. They are passed from "A” cable in to “A” cable out so other
drives in the chain that might usc these lines will be unaffecied. The ‘B’ cable is fully supported. Index and Sector pulses
are present on both the ‘A’ and 'B' cables.
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CABLE PIN

SIGNAL NAME

WRITE DATA

SMD INTERFACE SIGNAL DESCRIPTION - “B" CABLE {(RADIAL)
' DESCRIPTION

This line transmils NRZ dala from the controlfler o the AEM for recoiding on 1he
disk surface.

SERVO CLOCK

Servo Clock is a signal derived from the crystal oscillator on the AEM's Dala
manager board. Servo Clock is ransmilled to the controller and is usually used
lo syncronize write dala and generale Write Clock.

READ DATA

This line transmils data from the AEM. This dala is fransmitted in NRZ form lo
lhe conlroller.

READ CLOCK

Read Clock defines 1the beginning of a dala cell during a Read operation. This
clock synchronous wilh Servo Clock and Read dala.

WRITE CLOCK

This signal from the controller defines the beginning of a data celt during a
Wrile operalion. it is usually derived from the AEM's Servo Clock.

SEEK END

This signal indicates either an on cylinder stalus or seek error status resulting
from a seek operalion thal has terminated.

[UNIT SELECTED

This signal indicates the drive has accepled a Unil Selecl request. This line
muslt be active before the drive will respond to any commands from the
controller.

[INDEX

This signal is generated by the AEM's Dala Manager board. It occurs once per
revolution of {he emulated disk, and its leading edge is lhe leading edge of the
first sector.

SECTOR

This signal is derived from the AEM'’s Dala Manager board and is used lo
indicate the beginning of each sector on the Irack. The number of sector pulses
that oceur for each revolulion of the emulated drive is programable.

SIGNAL GROUND

SIGNAL GROUND

SIGNAL GROUND

SIGNAL GROUND

SIGNAL GROUND

SIGNAL GROUND

Signal ground is referenced to the “A" cable terminator ground.

SIGNAL GROUND

SIGNAL GROUND

These two pins are used in some conltrollers as a "device lype" definition code
input. {See ARRAID Application note L92001)

** These signals may be inverted for use with certain controllers. Please contact ARRAID tech support for more information.
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5 HISI (MLPLX) INTERFACE

5.1 PHYSICAL INTERFACE

The HISI 60 pin Multiplexed interface is provided at the rear of the unit. An optional 75 pin “Block” connector interface is available.
The HISI port consists of an "A" cable connector IN, an "A" cable connector OUT, and a "B"” cable connector. The following tables
and Appendix “D” contain a complete listing of the HIS] interface signals and connector pin nuinbers.

The "A" IN and OUT connectors are provided to facilitate daisy chaining. In the AEM, there is no difference between these two
connectors. Either connector may be used as an IN or QUT,

The standard methods for HISI cabling and termination apply. Good grounding back to the host computer is critical. See the
INSTALLATION section of this document for a discussion of proper grounding.

The AEM-3 does not support the HISI dual port interface.

Any standard HISI tenminator may be used with this system provided it is mechanically compatible. Tenminator ground is provided
next to the “A” cable connectors. A good chassis ground connection should be provided between the Host system controfler chassis
and the AEM chassis, :

See the appendix for the pin to pin translation of the HISI block connectors

HISI 60 pin Conncctor Pinouts as viewed from the rear of the AEM:

A Cable B Cable
30 | 13 1

_—
0000000000000 0
00000000000000

60 , 31 26 14 -

"oooooooooooooooooooooooooooooo

CO0000O0CO0OO0C000000C000000000
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HISI INTERFACE SIGNAL DESCRIPTION -- 60 Pin "A" CABLE {DAISY CHAINED)

CABLE PIN

SIGNAL NAME

LOW [HIGH

DESCRIPTION

£

TAG 2°

32

TAG 2'

33

TAG 22

Tag Signals from the controlter to the AEM. See CommandlSlalhs decode lable for
lhe meaning of lhese signals

34

BUS OUT Bil 0

35

BUS QUT Bit 1

36

BUS QUT Bit 2

37

BUS OUT Bit 3

38

BUS OQUT Bit 4

39

BUS QUT Bit 5

40

|BUS OUT Bit 6

41

BUS OUT Bit 7

These eight lines carry data lo the AEM. The meaning of the data is a funclion of the
aclive tag state. Bil 0 is MSB bil 7 is LSB. See Command/Stalus decode iable for
the meaning of these signals

42

SPARE 2

This line is connecled to a spare receiver in the AEM. It is currenlly not used.

43

SPARE 1

This line is connecled lo a spare receiver in the AEM. It is currenlly nol used.

51

SPARE 3

This line is connecled lo a spare receiver in lhe AEM. ltis currenily nol used.

44

SELECT HOLD

This line is driven by the controller to hold the AEM in a selected slale.

50

BUS INBil 0

53

BUS IN Bit 1

47

BLS IN Bit 2

49

|BUS IN Bt 3

These eight lines carry data to the HISI controller. The meaning of the dalais a
function of the aclive tag slale. Bit 0 is MSB bit 7 is LSB. See Command/Stalus
decode lable for the meaning of these signals

54

[sus i Bit 4

56

BUS IN Bit 5

46

BUS IN Bit 6

45

BUS INBit7

48

[INDEX

This signat is derived from an internat crystal oscillalor and is generated by the AEM
once per revolulion of the emulaled disk. Ils leading edge is the beginning of seclor
zero.

TAG GATE OUT

This line is driven by the confroller to cause the AEM to decode lhe TAG fine states
and respond accordingly

SECTOR

This signal is derived from an internal crystal oscillator and is used lo indicate the
beginning of each sector on the lrack. The number of seclor pulses thal occur for
each revolulion of the emulated drive is programable.

TAG GATE IN

This line is used lo acknowledge the receipl of TAG GATE OUT approx. 100ns later.

SPARE

This line is not connecled in the AEM

POWER PICK

|POWER HOLD

These signals are not used by the AEM. However, they are propagated through to the
next unit cn the "A" cable.

The HISI interface is supported as per the CDC 75 pin multiplexed HISH interface specification. The interface drivers / receivers are
MC3450's and MC3453's. These are rated for operalion up to 15MHz data rates. All signals are terminated per the specification.

SPARE OUT

This line is connected lo a spare receiver in the AEM. |t is currenlly not used.

Critical signals are biased to prevent improper operation if the controller is not powered on or a cable is removed or open.

The only exception is pins 29 and 59. Pin 29 is the PICK daisy chain. Itis used to sequence power on for the older drives. Pin 29
is connected to both A cable connectors but is not used by the AEM. Pin 59 is also passed through to both “A” cable connectors, but
is not connected to any circuitry in the AEM. Power sequencing is noi necessary for the AEM due to the low power consumption

of the unit.

Page 19
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The B’ cable is fully supported.

HiS! INTERFACE SIGNAL DESCRIPTION -- 26 Pin"B" CABLE (RADIAL)

Phoenix, AZ USA Tel: 623-582-4592

CABLE PIiN

SIGNAL NAME

WRITE / READ DATA

DESCRIPTION

This bi-directional line transmits NRZ dala from the conlroller to the AEM for
recording on the disk surface.This line also lransmils data from the AEM lo the
controller when READ GATE is aclive.

2 14 |SERVO CLOCK Servo Clock is a signal derived from Ihe ciystal osciliator on ihe AEM's Dala
manager board. Servo Clock is lransmitted to the controller and is usually used
lo syncronize wrile dala and generale Wrile Clock.

16 |INTERRUPT This line is used lo lransmil an interrupl to the conlroller for rotational posilion
sensing. : :

5 17 |READ CLOCK Read Clock defines the beginning of a dala cell during a Read operation. This
clock synchronous with Servo Clock and Read data.

6 19 |WRITE CLOCK This signal from the controller defines the beginning of a data cell during a
Wrile operation. ILis usually derived from the AEM's Serve Clock.

10 23 |SEEK END This signal indicales eilher an on cylinder stalus or seek error slatus resulting
from a seek operation that has terminated.

22 g MOD SELECTED This signal indicates the AEM has accepted a Unil Select requesi, This line
must be aclive before the drive will respond to any commands from the
controller,

12 24 |NOT USED Not Connecled in the AEM

26 |NOT USED Not Connecled in the AEM
1 SIGNAL GROUND Signal ground is referenced lo the "A* cable lerminator ground.

SIGNAL GROUND

SIGNAL GROUND

SIGNAL GROUND

SIGNAL GROUND

SIGNAL GROUND

SIGNAL GROUND

SIGNAL GROUND
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6 DIABLO / PERTEC INTERFACE

6.1 PHYSICAL INTERFACE

The Diablo / Pertec interface is available in several forms. Table 2 Page 21 illustrates various options for this interface.

PERTEC / DIABLO Disk Emulations
Application Number of Rear Panel Connector AEM Option #
Platters
DEC RKOS5 on PDP-11 using DEC RK11 1 DEC BLOCK I7A
DEC RKO05 (Genrad) on PDP-8 using DEC 3 board 1 DEC BLOCK 378
controller
DEC RKO05 {Genrad) on PDP-8 using Plessey 1 42 Pin Winchesler 388
Controller
Sperry/Varian 620 wilh 4027560 Controller 2 100 Pin Card Edge 39
Honeywell 316 using XEBEC Conlroller 2 100 Pin Card Edge 39
CDC HAWK 9427H on Computer Aulomalion 2 50 Pin Winchester A8A
Alpha-16 with 53263/4 conltroller
CDC HAWK 9427H on Foxboro 1A 2 50 Pin Winchesler 38A
Ferranli ARGUS 2 50 Pin Winchesler 3JBA

Table 2 AEM-5 PERTEC/DIABLO EMULATION OPTIONS

6.1.1 DEC Interface

The DEC RK05 Emulation uses a pair of 80 Pin Edge connectors modified to provide the proper keying of the DEC cables. This
interface must be “daisy chained” or a Terminator must be instalied in either P1 or P2,

DEC BLOCK CONNECTOR (Rear Panel Vicw)

1 ‘ 35 45 79

IITITITINIITIIIIIIT TITETTITTITITITIIIIN
P ITTITITINIITIITIIIT TITFTITEITTIITITITITIIT l

2 36 46 80

1 35 45 79

TITIIITTIIITITITITITIIIT ITTITITIXTITITIETTIIT
r2 LITIFTITTITITITIRTT IIIIIIIIIIIIIIIIIE

2 36 46 30
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DEC Block (RK-05) INTERFACE SIGNAL DESCRIPTION P{ & P2

DEC REAR PANEL | J1 & J2 PIN# | SIGNAL NAME DESCRIPTION
CABLE PIN PIN it
Al 1 NC |Not Used
B1 3 INC Not Used
ci 5 33 -CYL 8 Cylinder address bil 2° (From Controller)
D1 7 17 -CYL 2 Cylinder address bil 2' (From Conlroller)
E1 9 3 -CYL 64 Cylinder address bit 2° (From Controller)
F1 11 26 -CYL 16 Cylinder address bit 2* (From Controller)
HA1 13 11 -CYL 128 Cylinder address bil 2* {Fram Conlroller)
J1 15 35 -CYL 32 Cylinder address bit 2° (From Coniroller)
K1 17 39 -CYL 1 Cylinder address bil 2° (From Controller)
L1 19 40 -CYL 4 Cylinder address bit 22 (From Controller)
M1 21 14 -RTZ |Return To Zero Seek (From Conlroller)
N1 23 - NC Not Used
P1 25 NC Nol Used
R1 27 NG Nol Used
s1 29 NC Not Used .
T1 31 1&15&32 GROUND
U1 33 36 -AD MODE Address Mode
Vi 35 NC |Nat Used
37 37 NC Key Posilion
39 39 NC Key Position
41 41 NG Key Position
43 43 NC Key Posilion
A2 45 NC [Not Used
B2 47 NC Not Used
c2 49 NC Not Used
D2 51 NC Nol Used
E2 53 NC Nol Used
2 Is5 -AC LOW Not Used
H2 57 18 -CYL STROBE _[Cylinder Address Strobe (From Conlroller)
J2 59 20 -SCNT 8 Sector Address bil 8 (2°)
K2 51 22 -W CHECK Fault Line (Write Check)}
L2 63 25 -SCNT 1 Seclor Address bil 1 (2%
M2 65 27 -INDEX |index Pulses
N2 67 30 -F READY Unil Ready
P2 69 34 -WP OUT Wrile Prolecled
R2 71 41 -R GATE Read Gale From Controller)
S2 73 44 -R CLOCK Dala Clock From the Drive
T2 75 Not Used
U2 77 [Not Used
v2 79 INot Used
At 2 19&51&52 |TERM PWR Terminator Power from AEM
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DEC Block {RK-05) INTERFACE SIGNAL DESCRIPTION P1 &“P2
DEC REAR PANEL | J1 & J2 PIN# | SIGNAL NAME DESCRIPTION
CABLE PIN PN #
B1 1&15&32 GROUND Signal Ground
Ct Nol Used
D1 Not Used
E1 10 Mot Used
F1 12 50 W DATA Write Data (From Controller)
H1 14 45 -RSRW On Cylinder from the Drive
H 16 46 U SEL 1 Junit Select 2°
K1 18 47 USEL2 ___ |Unit Select 22
L1 20 49 -U SEL 3 IUniI Select 2°
M1 22 48 -U SEL 4 Unit Select 2°
N1 24 Not Used
P1 26 3 -SCNT 2 Seclor Address bil 2 (2')
R1 28 4 -ADD ACK Address Acknowledge
51 30 5 -SEEK ERR Seek Error
T1 32 9 -LL ADD Logical Address Interlock
Ui 34 Not Used
V1 36 Nol Used
37 38 NC Key Posilion Not Used
39 40 NC Key Posilion Not Used
1 42 NC Key Position Not Used
43 44 NC Key Posilion Not Used
A2 46 19&51&52 |TERMPWR Terminator Power from AEM
B2 48 1&15&32 GROUND Signal Ground
C2 50 |Not Used
D2 52 |Not Used
£2 54 [ivot Used
F2 56 -DC LO Not Used
H2 68 Not Used
J2 60 Not Used
K2 62 21 -SCNT 4 Seclor Address bit 4 (2)
L2 64 23 -W GATE Wrile Gale (From Controller)
M2 |66 26 - HEAD Head Select 2° (From Conlroller)
N2 68 29 -SECTOR Seclor Pulses
P2 70 12 -200T/HD 4 Densily Slalus or Head Select 22 (From Controller)
R2 72 38 -WP IN Write Protect {From Controller)
S2 74 42 -R DATA Read Data lrom the Drive
T2 76 Not Used
Uz 78 Nol Used
V2 B0 MNol Used
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50 Pin WINCHESTER INTERFACE SIGNAL DESCRIPTION P1 .

CABLE J1 SIGNAL NAME DESCRIPTION
PIN P1
A 44 -R CLOCK Dala Clock From the Drive
B 50 -W DATA Write Data (From Controlter)
C 42 -R DATA Read Dala from the Drive
b 43 -SPARE nol used
E 41 -R GATE Read Gate From Controller)
F 45 -RSRW On Cylinder from lhe Drive
H 38 -WP IN Wrile Protecl (From Conlroller)
Jd 40 -CYL 4 Cylinder address bit 2” (From Conlroller)
K 37 -E GATE Erase Gale (From Conlroller)
L 46 U SEL1 Unit Selecl 2° (From Controller)
M 36 -AD MODE Unit Addressing Mode(binary or discrete)
N 39 -CYL 1 Cylinder address bil 2° (From Gontroller)
P 34 -WP OUT Wrile Prolecled
R 47 -U SEL 2 Unit Select 2* (From Conlroller)
5 1 & 15 & 32 |[GROUND
T 35 -CYL 32 Cylinder address bil 2° (From Controller)
v 30 -F READY Unil Ready
Y 49 -U SEL 3 Unit Select 2° (From Conlroller)
w 29 -SECTOR Sector Pulses
X 33 -CYL 8 Cylinder addiess bil 2° (From Controller)
Y 27 -INDEX Index Pulses
z 48 -U SEL 4 [Unit Setect 2! (From Conlroller)
a 26 - HEAD Head Select 2° (From Controller)
b 31 -CYL 64 Cylinder address bit 2° (From Controller)
c 25 -SCNT 1 Seclor Address bit 1 (29 '
d 1& 15 & 32 [GROUND Signal Ground / Sector Address bit 32 (2%)
e 23 -W GATE Write Gale (From Controller)
f 28 -CYL 16 Cylinder address bit 2* (From Confroller)
h 22 -W CHECK Fault Line (Wrile Check)
j 3 -SCNT 2 Seclor Address bit 2 (2)
e 21 -SCNT 4 Seclor Address bit 4 (22)
m 24 -CYL 256 |Cylinder address bit 2* (From Controiler)
n 20 -SCNT 8 Sector Address bit 8 (27)
p 4 -ADD ACK Address Acknowledge
r 51&52 TERM PWR Terminator Monitor (Terminalor Power from AEM)
S 17 -CYL 2 Cylinder address bil 2 (2'){From Controller)
t 18 -CYL STROBE  |Cylinder Address Sirobe (From Conlroller)
u 5 -SEEK ERR Seek Error
v 16 -SCNT 16 Seclor Address bit 1 (2%
W 14 -RTZ Return To Zero Seek {(From Controller)
X 18 15 & 32 |GROUND ‘
¥ 9 {ILL ADD Logical Address Interlock :
z 12 -200T/HD4 Densily Status or Head Select 2% {(From Conlroller)
AA 13 -DISK Disk Selecl {(Head Select 2') (From Conlroller)
BB 1 -CYL 128 Cylinder address bit 27 (From Controller)
CC 6 -ATTN 1 Interrupt
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50 Pin WINCHESTER INTERFACE SIGNAL DESCRIPTION P1

CABLE J1 SIGNAL NAME DESCRIPTION

PIN P1

DD 10 -ATTN 2 Jinterrupt

EE ) -ATTN 3 [interrupt

FF 7 -ATTN 4 [interrupt

HH 1 & 15 & 32 |[GROUND 1J3 Ground Lug

y

QRRQRQRQQAQRQ
QRQRRRQAQRQQQQ
QL]

¢

Q
PPAQ222Q

99308002032239

9

&

P2 (piNs)

P1 (Sockets)
O )

rO
O _~°0
EO
HoKOJo
"‘o,.o"o
soL,OTo
Wo,,O:o
‘0.-*0
aohglo
kono"‘o
I'Oloso
‘0,. "0
E,

OO
B

8O
FO
O
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YO
20
0
Te)
*O
0

ey

Figure 8 50 Pin Winchester Connectors
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6.1.3 42 Pin Winchester interface

42 Pin WINCHESTER INTERFACE SIGNAL DESCRIPTION P1 & P2

CABLE J1 SIGNAL NAME DESCRIPTION
PIN
A 44 -R'CLOCK Data Clock From the Drive
B 50 -W DATA Write Data (From Conlroller)
C 42 -R DATA Read Dala from the Drive
D 1 GROUND Signal Ground
E 41 -R GATE Read Gale (From Controller) .
F 45 -RSRW On Cylinder from Ihe Drive
H 38 WP IN Wiile Protect (From Controller)
J 33 -CYL 8 Cylinder address bit 2* (From Controlfer)
K 37 -E GATE Erase Gale (From Conlrolier)
L 46 -U SEL 1 Unit Select 2° (From Controller)
M 12 -200T High Densily
N 17 -CYL 2 Cylinder address bil 2* {From Controller)
P 34 -WP OUT Wrile Protected
R 47 -U SEL 2 Unit Select 2* {From Conlroller)
S 43 SPARE
T 31 -CYL 64 Cylinder address bil 2° (From Controller)
u 30 -F READY Unil Ready
v 49 -U SEL 3 |Unit Select 2° (From Conlroller)
w 29 -SECTOR Sector Pulses
X 28 -CYL 16 Cylinder address bit 2* {(From Controller)
Y 27 -INDEX Index Pulses
z 48 -U SEL 4 Unit Select 2* (From Conlroller)
AA 26 - HEAD |Head Select 2° {From Conlrolier)
BB 11 -CYL 128 Cylinder address bit 27 {(From Controller)
CC 25 -SCNT 1 Seclor Address bit 1 (2%
DD 15 GROUND Signal Ground
EE 23 -W GATE Wrile Gate (From Controlier)
FF 35 -CYL 32 Cylinder address bit 2° {From Conlroller}
HH 22 -W CHECK Faull Line {Write Check)
JJ 3 -SCNT 2 Seclor Address bit 2 (2%)
KK 21 -SCNT 4 Seclor Address bit 4 (2%)
LL 39 -CYL 1 Cylinder address bil 2° (From Controller)
MM 20 -SCNT 8 Seclor Address bil 8 (2°)
NN 4 -ADD ACK Address Acknowledge
PP 52 TERM PWR Terminalor Power from AEM
RR 40 -CYL 4 Cylinder address bit 22 {(From Conlroller)
SS 18 -CYL STROBE Cylinder Address Strobe (From Conlroller)
TT 5 -SEEK ERR Seek Error
uu 16 -SCNT 16 Seclor Address bit 1 (29)
vV 14 -RTZ Relurn To Zero Seek (From Conlroller)
ww 1 GROUND Ground Lug
XX 9 -ILL ADD Logical Address Interlock
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P2 (PiNs) P1 (Sockets)
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Figure 9 42 Pin Winchestor Connectors
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6.1.4 100 Pin Edge connector interface

100 Pin Edge connector (Rear Panel View)

B50 B1
.
T T T TP T T T T T I I T AT T F T T T T T IS ITTITIRTITITNIIIT
AB0 A1
B50 B1
&
IY T L T T T T T T T T T TP A T T N L I TT I T I T T T A I FITTITITITITET
A50 A1
100 Pin EDGE CONNECTOR INTERFACE SIGNAL DESCRIPTION P1
CABLE J1 SIGNAL NAME DESCRIPTION
PIN
1 GROUND
15 GROUND J3 Ground Lug
32 GROUND
36 -AD MODE
Al 34 -WP OUT Write Prolected
A3 -PSEUDO
A4 29 -SECTOR Sector Pulses
AB SP6 .
A7 12 -200T/HDA4 Density Stalus or Head Select 2% (From Conlroller)
A9 SP?
A10 43 -SCNT 64 Seclor Address bit 464(2%)
A12 16 -SCNT 16 Seclor Address bit 16 (2°)
A13 21 -SCNT 4 Seclor Address bit 4 (2%)
Ai15 25 -SCNT 1 Sector Address bit 1 (2%
Al6 42 -R DATA Read Data from the Drive
A18 4 -ADD ACK Address Acknowledge
Al19 10 -ATTN 2 Interrupt
A21 7 -ATTN 4 Interrupt
A22 37 -E GATE Erase Gate (From Controller}
A24 5P8
A25 -OFFSET -
A27 26 - HEAD Head Select 2° (From Conlroiler)
A28 50 -W DATA Wiile Data (From Controlter)
A30 -HI DENSI
A31 14 -RTZ Return To Zero.Seek {From Coniroller)
A33 24 -CYL 256 Cylinder address bit 2 {From Controller)
A34 31 -CYL 64 Cylinder address bit 2° (From Controller)
A36 28 -CYL 16 Cylinder address bit 2* {(From Controller)
A37 40 -CYL 4 Cylinder address bil 22 (From Controller)
A39 39 -CYL 1 Cylinder address bit 2° (From Conlrollar)
Ado SP9
A42 47 -U SEL 2 Unit Select 22 (From Controller)
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100 Pin EDGE CONNECTOR INTERFACE SIGNAL DESCRIPTION P1.

CABLE H SIGNAL NAME DESCRIPTION

PiN
A43 48 -lJ SEL 4 Unit Setecl 2* {From Conlroller)
A45 51 &52 TERM PWR Terminator Monitor (Terminator Power from AEM)
A46 SP10
Ad7 SP1t
A48 51 & 52 TERM PWR Terminator Monitor (Terminator Power from AEM)
A49 51 & 52 TERM PWR Terminator Monitor (Terminator Power from AEM)
A50 51 & 52 TERM PWR Terminalor Monitor (Terminator Power from AEM)
B1 30 -F READY |Unit Ready
B3 9 -ILL ADD Logical Address Interlock
B4 27 -INDEX Jindex Pulses
B6 22 -W CHECK |Faull Line (Wrile Check)
BY -DUL PL |Pulted to ground
B9 SP1
B10 SP2
B12 2 -SCNT 32 Seclor Address bit 16 (27)
B13 20 -SCNT 8 Seclor Address bit 8 (27)
B15 3 -SCNT 2 Sector Address bil 2 (2')
B16 44 -R CLOCK |Data Clock From the Drive
B18 45 -RSRW IOn Cylinder from the Drive
B19 |6 -ATTN 1 [Interrupt
B21 8 -ATTN 3 nterrupt
B22 23 -W GATE Write Gate (From Conlroller)
B24 41 -R GATE |Read Gate From Conirolter)
B25 -OFFSET +
B27 13 -DISK |Disk Select (Head Select 2') (From Conlroller)
B28 |5 -SEEK ERR Seek Error
B30 -STRT/STP
B31 38 -WP IN Write Protect (From Controller)
B33 18 -CYL STROBE  |Cylinder Address Strobe (From Conlroller)
B34 11 -CYL 128 ICylinder address bit 27 (From Controller)
B36 35 -CYL 32 |Cylinder address bil 2° (From Conlroller)
837 33 -CYL 8 ICyiinder address bit 2* (From Conlroller)
839 17 -CYL 2 lcylinder address bit 2 (2")(From Conlroller)
B840 SP3
B42 46 -U SEL 1 |Unit Select 2' (From Controller)
B43 |49 -U SEL 3 Junit Setect 2° (From Controller)
B45 51 & 52 TERM PWR Terminalor Monilor (Terminator Power fromn AEM)
B46 SP4
B47 SP5
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i Power.Clear (for tester) 2

3 Conirol Bus 0 4 Conlrol Bus 11
5 Conlrol Bus 1 6 Conirel Bus 10
7 Control Bus 2 8 Conlrol Bus 9
9 Conirol Bus 3 10 Conlrol Bus 8
11 GND 12 GND

13 Tag Slrobe 14 GND

15 GND 16 GND

17 NIC 18 N/C

19 GND 20 GHND

21 Conlrol Bus 4 22 NIC

23 Conlrol Bus 5 24 Ol Cylinder (for tesler)
25 Control Bus 6 26 +5 Volls

27 Control Bus 7 28 NIC

29 GND a0 +5 Volts

31 GND 32 +5 Volls

33 GND 34 GND

35 +5 Volls 36 NIC

37 Tag 0 38 Conlrol Bus 12
39 Tag t 40 Conlrol Bus 13
11 Tag 2 42 Control Bus 14
43 Tag 3 44 Conlrol Bus 15
45 GND 46 GND

47 GND 48 GND

49 GND 50 GND

1
2
3 Key (missin_g pin)
4

Select

Figure 10 HP79XX MAC Data Cable

1 -]- 2

49 -|- 50

HP conneclor (rear) view
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8 HP-7900 INTERFACE (AEM-7C)
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48 Pin Edge connectors (Rear Panel View)

BB

Figure 11 HP 7900 Interface Connections

PIN .| NAME ~ e e [ NAME -
A -CON;IZROL 1 -0OuUT 81 7
B -OUT BO 2 -SET HD
c -OUT B3 3 -SETCYL
) GND 4 -OUT B7
E GND 5 -SELECT 2
F GND 6 -SELECT 1
H GND 7 -OUT B4
J GND 8 -OuUT B5
K GND 9 -0UT B6
L GND 10 NC
M GND iR -SECTOR
N GND 12 -SEC COMPARE
P GND 13 -ACC READY
R GND 14 -IN B4
s GND 15 -OUT B2
T GND 16 -IN B2
v GND 17 -IN B3
v GND 18 -IN BO
w GND 19 -INB1
X GND 20 -DRIVE RDY
Y GND 21 DATA 1
z DATA 2 22 DATA2
AA TERM POWER 23 TERM POWER
BB GND 24 GND
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9 OPERATOR PANEL

The AEM Operator panel can come in several configurations. These include: The AEM standard flat panel type operator panel, an
key-switch type panel, or no panel at all. Refer to the appropriate section below for your operator panel.

If no operator panel cxists, the AEM contains switches on the cpu board (lower board) that duplicate the operator functions. Sce
scclion 15.5.2 page 66 for details.

Operator panels may contain momentary or alternate-action switches. Operation is the same. Press the switch once to activate. Press
the switch again to release. The momentary switches will not latch in the depressed state but the function will be latched in the AEM
circuitry. The specific Operator panel type will be defined in the AEM SYSTEM CONFIGURATION TABLE.

The AEM microprocessor monitors the Operator Panel. When a switch is pressed, the software will recognize it. Hold the switch
until the appropriate LED acknowledges the action.

9.1 AEM FLAT PANEL TYPE OPERATOR PANEL

. 1 READY . = -
- ET_‘“‘T [~ SELECT -

P s ] WRITE
W PROTECT

Figure 10 AEM INTEGRATED OPERATOR PANEL

The standard operator panel is integrated on the mother board of the emulation chassis. It consists of 4 switches and 8 LEDs.
The swilches on the flat panel type of operator panel are all momentary. The functions of the switches and LEDs are:

ADDR Press and hold the ADDR switch to change the unit’s Interface address. The address will increment at §
second intervals. The new address will take effect approximately 5 seconds after the switch is released.
The 4 address LEDs represent the address in binary (0-15). Ali ofT is zero.

START The start switch is used to place the drive on and off line. In a fixed drive application, the switch will just change
the READY slatus presented to theHost interface. In a removable drive or removable media application, the SCSI
drive will be spun up or down.

READY The READY indicator next to the swiich shows the current state of the Interface READY status. In a removabie
drive or removable media application, the READY indicator wiHl flash when the SCSI drive is being spun up or
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down. The indicator will also show drive activity by going not ready momentarily when the emulated drive is not
ON-CYLINDER.

SELECT The SELECT indicator shows the drive’s selected status. When On; the AEM has been selected. Some
Host controllers “Poll” the connected drives. This will result in the SELECT indicator glowing at a reduced
level or flickering.

WRITE The WRITE PROT switch inhibits writing from the Hosl interface.
PROTECT The WRITE PROT indicator shows the current write protect state. Press the switch once lo assert write
protect. Press the switch again to remove write protect.

FAULT The FAULT indicator shows a lault condition on the interface. Pressing the FAULT CLEAR switch will
clear the fault if it is not & fatal system fauit. Faults may be further explained using the LEDs al the rear
of the AEMs ¢pu board or from the R5-232 comunand interface.

9.2 CENTER MOUNTED FLAT PANEL

The Center Mounted Operator Panel has two configurations, Single and Dual. The Dual panel controls two emulation systems in one
Chassis .The Single panel consists of 5 switches, a Decimal LED display, and 4 LEDs. One RJ-11 lerminal jack is conventently
located for connection to a Command Terminal for maintenance purposes. The switches on the flat pancl type of operator panel are
all momentary. The functions of the swiiches and LEDs are:

ARRAID

LEROTINAT

d Flat Panel

Figure 11 Center Mounte

INCREMENT Press and hold the INCREMENT switch to change the unit’s Interface address. The address will increment
at 1 second intervals. The new address will take effect approximately 5 seconds after the switch is
released. The ADDRESS LED display will display the new Device address. This switch is functional only
when the AEM is OFF-LINE.

START The start switch is used to place the drive on and off line. In a fixed drive application, the switch will just change
the READY status presented to the Host interface. Ina removable drive or removable media application, the SCSI
drive wiil be spun up or down.

READY The READY indicator ncxi to the switch shows the curvent state of the Interface READY status. READY means
ON-LINE. In a removable drive or removable media application, the READY indicator will flash when the SCSI
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drive is being spun up or down. The indicator will also show drive activity by going not ready monentarily when
the emulated drive is not ON-CYLINDER.

SELECT The SELECT indicator shows the drive’s selected status. When On, the AEM has been selected. Some
Host controllers “Poll” the connected drives. This will result in the SELECT indicator glowing at areduced
level or flickering.

WRITE The PROTECT switch inhibits writing from the Host interface.  Press the switch once to assert write
" protect. Press the switch again to remove PROTECT write protect. The WRITE PROTECTED indicator
shows the current write protect state,

FAULT The FAULT indicator shows a fault condition on the interface. Pressing the FAULT CLEAR switch will
clear the fault if it is not a fatal system fault. Faults may be further explained using the LEDs at the rear
of the AEMs cpu board or from the RS-232 command interface.

FUNCTION
The FUNCTION switch alters the meaning of the PROTECT, CLEAR, and INCREMENT switches.

Press and hold the FUNCTION swilch while pressing the INCREMENT switch, will increment the
VOLUME (partition) number through a range of 0 10 99.

Press and hold the FUNCTION switch while pressing the PROTECT switch, will initiate an Off-Line
Backup operation.

Press and hold the FUNCTION switch while pressing the CLEAR switch, will initiate an Off-Line Restore
operalion.

9.3 PUSH-BUTTON SWITCH OPERATOR PANELS

Push-button type operator panels are used when the AEM module sub chassis is internally mounted in a larger cabinet. This Operator
panel was discontinued in 1999. The panel used in ARRAID's rack mount chassis has the following functions:

ARRAID

Figure 12 AEM Dual Push-button type Operator Panel
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START The start switch is used to place the drive on and off line. In a fixed drive application,
or the switch will merely change the READY status presented to the Host interface. In
ON-LINE a removable drive or removable media application, the SCSI drive will be spun up or down.

READY The READY indicator in the START switch shows the current state of the Interface READY status. Inaremovable
drive or removable media application, the READY indicator will flash when the SCSI drive is being spun up or
down. The indicator will also show drive activity by going not ready momentarily when the emulated drive is not

on cylinder.

ADDRESS The address for the unit is sel by installing a numbered plug in the switch.

PLUG This plug is optional in some systems. Systems without an address plug have a SELECT indicator.
Systems without an address plug may use the drive emulation configuration table to set the unit address.

SELECT The SELECT indicator shows the drive’s selected status. In systems with the front panel addressing option,
it is located behind, and illuminates, the ADDRESS PLUG.

WRITE The WRITE PROT switch inhibits writing from the Host interface.

PROT The WRITE PROT indicator shows the current write prolcct state, Press the switch once (o assert write

’ protect. Press the swiich again to remove write protect.
FAULT The FAULT indicator shows a fault condition on the interface. Pressing the CLEAR switch will clear the

fault if it is not a fatal sysiesn faull. Favlts may be further explained using the LEDs at the rear of the AEMs
cpu board or from the RS-232 command interface.

9.4 VOLUME ID SWITCH (OPTIONAL)

An optional Emulation VOLUME ID selection switch may be installed to select the current partition (volume} of a multi-vohime SCSI
drive. Changing this switch setting, while on-line, will spin down the SCS1 drive and restart the drive with the newly selected volume
of a multi-volume drive. See section 1§ page 39.

9.5 INTERNAL DIP SWITCHES

In addition to the operator panel, DIP switches are provided on the rear of the CPU board (lower board). The switches may be used
in place of the operator panel, or to override some of the Operator panel functions. Refer to section 15.5.2 page 66 far sctup.
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10 SCSI DISK DRIVES

The AEM uses SCSI disk drives to store the emulated drive’s image. Most SCSI drives may be used if they have a single ended
interface. System performance is largely influenced by the SCSI drive’s characterislics. Therefore, care should be taken when choosing
adrive to be used in the AEM. Mere capacity is only one consideration. Factors such as drive rotational speed, sector interleave, power

" managment, therinal calibration, internal transfer rate, and caching capabilily are equally important considerations. Please contact
ARRAID for information regarding your application and a specific SCSI drive, SCSI drives appear defect free to the host user.
Therefore, the drive emutation will present a defect free Disk Drive image to the Host controller.

1

10.1 DRIVE CAPACITY

The capacity required for a particular single volume emulation may be determined as follows:

STEP I. Deterinine the number of tracks to be emulated by multiplying total Emulated heads by total Emulated cylinders in
the drive to be emulated.

STEP 2. Determine the emutlated drive’s track capacity in byles (unformatted). Do not use the formatted capacity for this
purpose,

STEP 3. If ADDRESS MARKS are to be used;

Multiply the Emulated track length by 16/15" then divide the result by 512, The 16/15® factor
is the overhead for address marks. Round up to the next whole integer (the AEM uses 512 byte
blocks in the SCSI drive). This is the number of blocks required to hold one SMD track with
address marks.

If ADDRESS MARKS are not to be used;
Divide the Emulated (rack length by 512. Round up to the next whole integer (the AEM uses 512
byte blocks in the SCSI drive.) This is the number of blocks required to hold one Emulated track

without address marks.

STEF 4. Multiply step 3's result by the number of tracks determined in step 1. Add 1. The result is the total number of
formaited SCSI 512 byte logical blocks required for this emulation. .

Additional blocks may be required by the SCSI drive for its defect management. Excess capacity will not be used by the AEM.

The following Table 3 illusirates some cominon sizes.

DRIVE #Hof flof | #cf TRKS | TRK LEN BLKS/ # of SCSI REQUIRED SCSI 1
EMULATION CYLs | HDs TRK** BLKS CAP
80 MB 823 5 4,115 20,160 42 172,830 90 MB
160 MB 823 10 8,230 20,160 42 345,660 172 MB
315 MB 823 19 15,637 20,160 42 656,754 328 MB
330 MB 1,024 16 16,384 20,160 42 688,128 344 MB
340 MB Ak 24 17,064 20,160 42 716,688 358 MB
515 MB 711 24 17,064 30,240 63 1,075,032 537 MB
1230 MB 1,635 15 24,525 50,400 105 2,675,125 1,287 MB
** including Address Mark factor

Table 3 REQUIRED SCSI CAPACITIES
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10.2 SCSI] DRIVE CONFIGURATION

The SCSI drive should be configured without temiinators (the SCS] bus tennination is provided within the AEM unless otherwise
configured from the ARRAID factory). Fixed drives should be set to SCST ID zero. Removable drives should be connected to the
remotc SCSI 1D jumpers inside the canister. Their SCSI 1D will then be defined by the base receplacle in which they are inserted.
Drives inserted in the primary receptacle will be set to SCSI ID zero and drives installed in (he optional backup drive receptacte will
be set to the SCST D as defined in the AEM’s System configuration table. (see section 15.4.4.1 page 61}

PLEASE NOTE:
If the SCSI drive uses power management, or thermal re-calibration, these features must be disabled.
If the drive performs periodic thermal re-calibration, it may interfere with the real time availability of |
the drive. This is unacceptable for many applications. If the drive has a power management feature
that causes il to go into a standby mode after periods of inactivity, this may require long restarting
periods that will be unacceptable to many applications.

All SCSI drives used in an AEM system should be configured for:

spin-up at power on,

disabled delayed spin-up

parity enabled,

TERMPWR supplied by the AEM,
no spindle sync,

no therinal recalibration,

disabled power management.

1f SCSI-2 fast drives are used, the AEM may be configured to use their higher speed capability. (refer to section 15.3.5.1 page 59)

10.3 REMOVABLE DISK DRIVES

If the AEM is equipped ivith a removable disk drive, the drive will be powered up and down by the ON-LINE switch. The drive
should only be removed when the READY indicator is off or ot flashing.

The AEM drive recepiacle is equipped with a key switch which must be in the locked position before the drive will spin up. If the
ON-LINE swilch is pressed without the key swilch locked, the FAULT indicator will flash momentarily. If the key switch is unlocked
while the drive is ON-LINE, the system will go OFF LINE and the drive will be spun down. The drive should not be removed until
the system is “not ready” (the READY indicator has stopped flashing). If the intemal DIP switch is set to the ON-LINE position,
locking ihe key switch will cause the AEM 1o go ON-LINE.

10.4 REMOVABLE MEDIA CARTRIDGE DRIVES

Insert and remove the media cartridge according fo the drive manufacturer's instruclions. After a cartridge is installed, the user may
place the AEM “ON-LINE”. When the media has been spun up, the cartridge will be locked and the AEM will go READY. The
cartridge cannot be removed until the AEM is placed OFF LINE (not READY ). Soine removable media may be received in a Software
Write 'rotected condition. To use this media, it must be reformatted prior to vse.

10.5 FORMATTING NEW DISK DRIVES or MEDIA

Drives or cartridges thal are new from the manufaclurer shoutd be formatted at 512 bytes per logical biock. Drives intended for non
512 byte block applications will require reformatting. The AEM provides a means Lo do this using a tenminal command. Some SCSI
drives will not allow reformatting. They will usually require a return {o the manufacturer to be reformatted. Please contact ARRAID
Technical support department for assistance.
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10.6 INITIALIZING NEW DRIVES

SCSIdrives new to the AEM, or drives that have been used in other applications should be initialized or “cleaned” prior lo using them
on the AEM. The “CLEAN" command has been provided for this purpose. The cleaning process will write zeros to all blocks on the
drive used by the current emulation. This assures that all address marks have been erased and will not result in false address marks
for the current emulation (see section 17.2, 17.2 page 78).

10.7 TESTING SCSI DRIVES

The AEM can be used to test a SCSI drive by using the "VCOPY" terminal command (sce page 80). If VCOPY is started with the
write protect switch activated, the drive will be read only. This provides a means for testing (he integrity of the Emulated image
without destroying information on the drive. If the Maintenence Mode is enabled while the VCOPY command is running, drive
perfomance statistics will be continuously displayed on the terminal. The "STEST" command {(see page 95) will provide a complete
functional test of the SCSI drive. Care should be taken using the STEST command, as it will destroy all customer data and Emulated
images on the drive under test.
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11 MULTI-VOLUME DRIVE PARTITIONING

More than one emulated image may be siored on a SCSI drive if the drive has sufficient capacity. For example; a 2 GB disk drive may
hold up to six 300 MB images. Each Emulated image partition (VOLUME) is stored consecutively so that volume 0 is the first volume
on the disk, volume 1 is the second volume, volume 2 is the third etc.

An optional Multi-Volume ID switch may be located on the front panel of the AEM. The VOLUME ID switch setting defincs which
volume of a multi-volume drive is currently being used. Up lo eight volumes may be selected using the VOLUME ID switch (Eighty
volumes are available on special order) Additional volumes are available to multi-volume tenninal commands such as VCOPY. if
the multi-volume switch is installed, one selected volume (from zero Lo seven or zero to seventy nine) may be placed ON-LINE.

Several of the terminal commands will address multi-volumes. However, without the multi-volume option installed, only volume zero
can be placed ON-LINE.

12 MULTI-VOLUME FILE SERVERS

The AEM with the Mulii-Volume support oplion is available with a large capacity storage device. Multiple AEMs may be interfaced
to a common file server. Up to eighty volumes on one file scrver can be addressed by each AEM. File sharing (vohune sharing) is
not supported within the AEM. Each AEM must be addressed to a unique volume. Only one AEM should be set to address a
particular volume on the common file server at one time.

NUMBER OF VOLUMES PER SCSI DRIVE or FILE SERVER ||
VOLUME I SCSI DRIVE or SERVER SIZE in MBYTES I
SIZE - |[540 T1.020 T108c [1280 [2160 [4320 [9.000 f24.000 |36.000 |
80 MB HS 6 12 12 15 25 51 80 80 80
80 MB SS 6 11 12 14 24 48 80 80 80
160MBHS || 3 6 6 7 12 25 53 80 80
160 MBSS || 3 5 6 7 12 24 50 80 80
315MBHS || 1 3 3 3 6 13 28 74 80
315mMBss || 1 3 3 3 6 12 26 71 80.
340MBHS || 1 2 3 3 6 12 25 68 80
3do0mBSS || 1 2 2 3 5 1 24 65 80
5{5MBHS || 1 1 2 2 4 8 17 45 68
515 MB SS 1 1 2 3 7 16 43 65
675 MB HS 1 1 1 3 6 13 34 52
675 MB SS 1 1 1 2 5 12 33 49
1250 MB HS 1 2 5 15 23
1250 MB SS - 1 2 5 14 21
HS = withoul address marks SS = using address marks

Table 4 MULTI-VOLUME DRIVE CAPACITIES

13 SAFETY, HANDLING, AND ELECTROSTATIC DISCHARGE PROTECTION
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13.1 SAFETY PRECAUTIONS

For your safety, follow all safety procedures described here and in other chapters of this manual.

. Power must be removed from the AEM system before installing or removing the covers fo prevent the possibility ofelectrical
shock. Unplug the AEM to provide an added measure of safety.

L Read, understand, and observe all label warnings.

13.2 HANDLING

Damage to the AEM circuit boards or disk drive can occur as the resull of careless or rough handling, vibration, shock or ESD. Always
handle the drive with care to avoid damage to the precision internal components.

Follow these guidelines to avoid damage to the AEM or disk drive:

L Always observe prescribed ESD precautions

L Keep drives in an anli-slatic bag until ready to install into canisters

L Always use a properly littcd wrist sirap or other suitable ESD protection when handling the circuit boards or. bare drive

L4 Hold bare drive only by its sides. Do not touch any components on the PCB.

L] Always handle the drive carefully and gently.

. Do not bump, jar, or drop the drive. Be careful when using trolleys, carts, and other equipment to transport the drive.

. Ensure shipping containers are protected from shock and vibration. Avoid transporting disk drives over rough surfaces (i.c.,

rolling a shop cart containing drives over expansion joints, Power cords, etc.)

L Always gently place the drive flat, PCB side down, on an appropriate ESD-protected work surface to avoid being accidentally
knocked over.

. Do not pack other materfals with a drive in the shielded bag.

L] Do not place drives in shipping container or packaging foam unless in the antistatic bag,
. Do not stack drives upon one another or other objects upon the drive

o Never force the drive or drive bracket assembly ino the drive bay.

L] Do not expose the drive to moisture.

L Avoid damaging the tape seal on the drive’s HDA. Doing so will void the warranty.

13.3 ELECTROSTATIC DISCHARGE {ESD)} PROTECTION

Various electrical components within the AEM or disk drive are sensilive to slatic eleciricity and clectrostatic discharge (ESD). Even
a static buildup or discharge that is too slight to feel can be sufficient to destroy or degrade a component’s operation,

When installing SCSI drives into ARRAID provided canisters, plcase observe the following precautions to avoid ESD-rejated
problems:

. Leave the drive in ils antistatic bag until you are rcady to install it in the canister.
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L Use a properly installed antistatic pad on your work surface.

L Wear wrist straps properly and observe proper ESD grounding techniques.

L Do not touch any components on the PCB.

L Handle or touch the drive by its sides only,

. Place the drive on a properly grounded antistatic work surface pad when outside of its protective antistatic bag,

L Do not use the bag as a substitute for the work surface antistatic pad. The outside of the bag may not have the same antistatic
properties as the inside. It could actually increase the possibility of ESD problems.

L] Do not use a chmneter or other test equipment to check components on the PCB. There are no user-serviceable components

on the drive,
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14 INSTALLATION

14.1 SHIPPING DIMENSIONS

The table top AEM systems are shipped in a box 15.5"H x 22.5"W x 25.5"D. Shipping weight is less than 40 Ibs. The rack mount
systems are shipped in a box 12"H x 24"W x 32"D. Shipping weight is less than 36 Ibs.

14.2 INSTALLING RACK MOUNT SYSTEMS

- The rack mountable version of the AEM is designed to be installed in a standard RETMA rack. The AEM may be supported by a shelf
or by Lhe mounting thumbscrews, Option 5 may be purchased to provide this support. To install the AEM in the RETMA rack, remove
the AEM's front bezel. It is held on by spring clips. Some models have cable connections that must be disconnected with care prior
to removal of the bezel. After installation in the rack, the bezel may be reinstalled.

/\

LENGTH = 16"

<
\R WIDTH %

FRONT WIDTH=19"

Figure 13 AEM RACK MOUNT OVERALL DIMENSIONS
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14.3 CONNECTING THE HOST INTERFACE

Before installing the interface cables, check and set the power input voltage selection located next to the power supply. Instatl the
interface cables in their respective connectors, taking care o prevent the interface cables from blocking exhaust air at the rear of the
unit, The AEM may be daisy chained with other AEM meodules or other Original type Drives, Each drive module must have ils own
"B" cable connecled to the controller. The "A" cables may be daisy chained using either connector as the input or output. Refer to
Figure 14 for cabling configuration example.

Please Note:
Only cables designed to meet the SMD specification should be used to connect the AEM to
the host controller. The B cables should be of the type that has a ground plane within the
cable to control the cable’s impedance. Using any other cable configuration may result in
unreliable operation due fo noise from signal reflections within the uncontrolled impedance
cable. Some SMD controliers are sensitive to B cable length. These controllers will
experience intermittent “data” or "addressing” errors if the length of the B cable is not
optimized. Please consult your ARRAID technical representative if in doubt.

14.4 INTERFACE CABLE TERMINATION

Il the AEM is the last drive on the chain, a terminator must be connected 1o the unused interface connector. For SMD and HISY
models, a separate ground is provided for the Terminator adjacent to the Interface "A"™ connectors.

Any standard Original (erminator may be used with this system provided it is mechanically compatible. Terminator ground is provided
for each port. A good chassis ground connection should be provided between the Host system controller chassts and the AEM chassis.

14.5 HISI TERMINATION

The Standard SMD terminator may be used in the 60 pin HIST interface connector. In a block connector environment, the Standard
HISI Block version terminator should be used. A separate ground is provided for the Terminator adjacent io the Interface "A"
comeciors. ‘

14.6 SYSTEM GROUND CONNECTION

The AEN should be connected to the controller's system common ground connection using a separate .25 inch braided ground strap.
A ground lug is provided at the rear of the AEM for this purpose. Each AEM module should be grounded to the host controller in a
daisy-chain sequence identical to the daisy chained "A" cables as shown in Figure 14. This will prevent common mode noise from
affecting operation of the drives. if the optional Dual Porl interface is used, a separate ground should be connected to each host
controller.

14.7 OPTIONAL TERMINATOR GROUND

In some SMD interfaces, pins 30 and 60 of the "A" interface cable {(daisy chained cable) are used as the terminator retum current path.
When the AEM is used in these systems, jumpers (E1, E2, EB & E9) must beinstalled in the AEM-1's SMD interface PCB to connect
the AEM-1 signal ground to pins 30 and 60 of the "A" Cable. ( Jumpers E3 and E10 must also be removed.) (This feature is not
present in the AEM-3 or AEM-5)
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—

HOST SMD or HISI CONTROLLER

i GND A CABLE B CABLES

]

AT

[ — e =]

Figure 14 TYPICAL SYSTEM CABLING (SINGLE PORT)

A block cable interface can be provided by using optional cable converters (OPT-12). Contact ARRAID, Inc. for more information.

The SMD and HIS!I interface uses standard Motorola MC3450 and MC3453 leve! wranslators for all control and data signals. For high
speed SMD-E emulations, it can optionally use the 10192 (ECL) drivers for the data signals by changing the Jumpers on the SMD
board.

14.8 UPS CONNECTION

The AEM may be used with a UPS system. The UPS must be connected to the AEM in order to initiate the power failure sequencing
in the AEM. The AEM system may also be used to initiate shut down of the UPS when it has completed the drive spin-down,

Figure 15 illustrates a typical UPS installation. If the AEM is purchased with the optional built-in UPS power supply, it will be
internally connected in this manner. The UPS interface is also available at the rcar of the AEM chassis for connecting additional
external UPS systeins.
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AEM Rear
AEM CPU Panel UPS TYPICAL UPS

J6 9 PIN Female UNIT
+SHUT DOWN — .

1 ® Brown REMOTE PWR OFF
-SHUT DOWN :

2 _ Black 4 } GROUND REF
+TEST -9

3 @
TEST

4 4
+PWR FAIL : 3 Orange (Optiona!

5 PN ge (Op ) 5V
-PWR FAIL

6 8 Red 3 | pwR FAIL(low true)]
+L OW BATTERY 4

7 @

BAT MON. {low truT

[s.

Figure 15 TYPICAL UPS CONNECTION

+ SHUTDOWN

- SHUTDOWN (Common) GROLUND,

Figure 16 Typical UPS Cable
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15 CONFIGURATION

15.1 CONFIGURATION OVERVIEW

This section contains general guidelines for configuration of ARRAID's AEM product family. The AEM is designed to handle the
majority of Host applications with simple configuration changes. The following sections contain information for changing the
hardware and software configuration of the AEM. 1t is assemed the reader is conversant with Legacy disk drives and with the
characteristics of the drive to be emulated.

Changing the configuration requires the use of the AEM Command Interface. Please refer lo the section on Command Interface
Language. (see section 17 page 72)

Please note the firmware revision number listed in this docwment’s revision log. When the AEM is powered on, it will display its
revision. Please be sure the revisions match. Parameters may be defined differenily when software revisions change.

15.2 AEM FIRMWARE FILE STRUCTURE

The finnware files used by the AEM are stored in a non-volatile FLASH memory. When the system is initialized, the firmware loads
the appropriate modules as needed into RAM. These modules are identified by a ‘Directory’ also located in FLASH. Among these
files are system configuration tables and emulation configuration tables. Drive emulation changes are accomplished by changing
configuration parameters (Variables) in the emulation Configuration Table. The overall AEM hardware system configuration is
dcfined and controlled by the System Configuration Table.

Changes are made only to the currently active table. To select an emulation table and make it active: Use the “Change Table” (CT)
command,

Each parameter or variable in the configuration file consists of a NAME and a VALUE. The command interface provides a means
(o modify the value of each parameter, check the change for validity, and write the changes to FLASH. - The commands for saving
emulation configuration changes and system configuration changes are different. Make sure you are using the correct command.

After changes are made and written to FLASH, the system will not go ON-LINE uniil the system is rebooted. Cycling power will cause
the system (o use the new configuration. '

15.3 DRIVE EMULATION CONFIGURATION

The parameters discussed in this section are those that control or affect the emulation process. These parameters, when correctly
programmed, make the AEM appear to be the same device as the one being replaced.

Parameter vatues are always numeric. The number can have several different meanings: On/Off parameters use 0 for OFF and 1 for
ON. Mode parameters use 0, 1, 2, ctc. Flag parameters are numeric values where each bit of the value in binary has a specific
meaning. Numeric parameters use the actual value of the parameter. The discussion below describes each parameler and its correct
use,
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15.3.1 PHYSICAL DRIVE CHARACTERISTICS:

These parameters define the physical architecture of the drive being emulated. In most instances, these parameters should be set to
the same values as the drive being replaced. Unless otherwise noted, all parameters apply to both SMD, Muliiplexed (HISI), and
Perlec/Diablo Interfaces.

15.3.1.1 MAX_CYL

MAX CYL= ! -1023 (ifusing SMD mode 0 or 1)
1 - 2047 (if using SMD mode 2)
| - 4095 (if using SMD mode 3)

This value is set 1o the maximum legal cylinder value. For example; if the emulated drive’s number of cylinders = 823, then
MAX CYLis 822.

15.3.1.2 MAX_HD
MAX _HD= 0 - 63 (if using SMD inode 0, 1 or 2)

0 - 3t (if using SMD mode 3)
This value is set to the maximum legal head value. Forexample; if the cmulated drive’s number of heads = 19, then MAX_HD is 18,
If a custom disk drive geometry is being defined, please note that the total number of logical tracks (# of cylinders multiplied by the
total nimber of heads) cannot exceed 65535.

15.3.1.3 TRACK_LEN

TRACK LEN— 30720 max (if AM_MODE=1 AEM-1,3A )
32767 max (if AM_MODE=0 )
61440 max (it AM_MODE=1 AEM-1B or AEM-1,5C)
65535 max (if AM_MODE=0 AEM-1A or AEM-1,5C)

The track length should be set to the same value as the drive being replaced. The raw (unformatted) value of the old drive should be

used, not the formatted value. Note that the maximum track length value is a function of the AEM track buffer memory configuration.
15.3.1.4 NUM_SCTRS

The number of sectors is determined by the sector length. It is not separately progrannable. Only the SCTR_LEN variable may be

changed. The NUM_SCTRS will be automatically calculated when the parameters are saved to Flash. 1f the TRACK_LEN is not

equally divisible by the SCTR_LEN, a runt sector results and the number of sectors is rounded up to the next integer value.
15.3.1.5 SCTR_LEN

SCTR_LEN= I to 65535 half bytes

The sector length value is in 1/2 byte increments. Some drives used bytes as the divisor and some used dibits which is equal to 1.5
data bytes. This is the total sector length. Not merely the data ficld length,

SCTR_LEN =bytes / seclor * 2 or
SCTR_LEN = dibits / seclor * 3

Setiing SCTR_LEN to 0 or 1 will disable all sector pulses.
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15.3.1.6 SMD_MODE
SMD MODE= ¢-3 MODE

The SMD mede paramieter controls the type of SMD interface. The SMD MODE will also affect the drive’s cylinder and head
addressing range. (see scction 153.1.1)

SMD mode 0 is for older style CDC drives: SMD, FMD. ( SMD, HISI, and Diablo/Periec interfaces)

SMD mode | is for newer style drive like the FSD. ( SMD and HISI only) The difference between mode 0 and 1 is the
handshaking of ON CYLINDER when a seek emor ocewrs. This would only show up during a diagnostic testing of the
response to illepal seeks. If one mode fails the diagnostic, try the other,

SMD mode 2 is for drives using extended cylinder addressing (SMD-0). (SMD interface only) SMD-O uses the previously
undefined signal pair of pins 30, 60 on the A-Cable for cylinder bit 2" to extend the number of cylinders.

SMD mode 3 is for SMD-E drives. SMD-E is the newest version of the SMD interface. Some SMD-E drives may operate
in either SMD mode 2 or 3. (SMD inferface only)

15.3.1.7 AM_MODE
AM_MODE= | (ON) supports hard and soft secior with Address Marks.

0 (OFF) s hard sector only, Address Marks must not be used in the drive's track format. Mode 0 reduces
overhead and required SCSI drive capacity by 6.67%.

15.3.1.8 XLAT_TBL
XLATE TBL~ 0,1,2,3,4,5,6,7,8,0r9 NUM
0 = Nomnal HEAD and CYLINDER to AEM logical track translation.

I= Special translation for CDC 9448 CMD Fixed/Removable drive emulation.
CMD Volume 0 (SMD Head 0} and CMD Volume | (heads 16 - 20) translate to consecutive
logical track numbers, All tracks will be wriiten to one SCSI drive, The drive may be either fixed,
removable, or a removable media cartridge type drive. The Backup and Restore commands will
combine both Fixed and Removable portions of this emulation on to one backup drive.

2= Special translation for CDC 9448 CMD Fixed/Removable drive emulation. This emulation uses
two SCSI drives. One is fixed and the other is a removable type.
CMD Volume 0 (SMD Head 0) (ranslates lo first 823 logical tracks, CMD Volume 1 (heads 16-
20) translates 1o logical track 823 and up. Tracks for CMD Volune 0 (Head 0) will be written on
the removable portion of the CMD emutation at SCSI 1D defined in COPY 1D, Tracks for CMD
Volume | (heads 16-20) will be written to the SCSI drive at SCSI 1D 0.

3= Special inverted translation for CDC 9448 CMD Fixed/Removable drive emulation. This
emulalion uses two SCSI drives. One is fixed and the other is a remaovable type. CMD Volume
0 (SMD Head 16} translales to first 823 logical tracks, CMD Volume 1 (head 0 - 5) (ranslates to
logical track 823 and wp. Tracks for Head 16 will be written an the removable portion of the
CMD emulation at SCSI ID defined in COPY _ID, Tracks for heads 0-5 will be written to the
SCSl drive at SCSI1ID 0,

4= Special wanslation for CDC 9448 CMD Fixed/Removable drive emulation. (Same as
XLAT_TBL=1). However, if this emulation is used with the AEM BACKUP option, the high
order surface will not be included in the Backup. Nor will it be restored. This allows most of a
CDC9448 CMD emulation image to be backed up to a small removable media drive.
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5= Special translation for CDC 9448 CMD Fixed/Removabie drive cmulation. CMD Volume 0
(SMD Head 0) translates to first 823 logical tracks, CMD Volume I (heads 16-20) translates to
logical track 823 and up. All tracks will be written o one SCSI drive. The drive may be either
fixed, removable, or a removable media cartridge type drive. This emulation allows for
separation of the Fixed and Removal portions of the SMD image during Backup and Restore.

6= Special inverted transtation for CDC 9448 CMD Fixed/Removable drive emulation. CMD
Volume 0 (SMD Head 16) translates to first 823 logical tracks, CMD Volume 1 (head 0 - 5)
translates to logical track 823 and up. All tracks will be wrilten to one SCSI drive. The drive may
be cither fixed, removable, or a removable media cartridge type drive. This cowlation alfows for
separation of the Fixed and Removal portions of the SMD image during Backup and Restore.

7= Special translation for Fixed/Removable drive emulation. Dual Platicr drives where one platter
is removable and one is fixed use this table 10 cause one platter to use the Primary SCSI drive,
and the other to use a Second SCSI drive.

8= Special transtation for Fixed/Removable drive emulation. Dual Platter drives where one platter
is removable and one is fixed use this lable Lo combine the images of all tracks on one Priinary
SCSI drive. The Fixed drive tracks(lower order half of head numbers) will be stored in the first
half of the total tracks. The High order number of heads will translate (o the high order half of
track numbers Al tracks will be written to one SCSI drive. The drive may be either fixed,
removable, or a removable media cartridge type drive. The Backup and Restore commands will
ask which partition to send to the Backup Device.

9= Same as translation table 7 except, if the Multi-Volume feature is installed, the Fixed drive

emulation always uses Volume Zero. Only the Removable drive portion of the emulation
responds to the Multi-Volume selection.

15.3.1.9 SEL_MODE
SEL MODE=0, 1! or 2 MODE (AEM-1 SMD interface only)

This parameter defines the type of unit select logic employed. (AEM-3 and AEM-5 use SEL_ MODE=0)

mode 0 = normal select mode. The select operation occurs immediately upon the leading edge of the unit select tag signal,

mode | = Delayed select. The select operation occurs after a 125 - 500ns delay from the leading edge of the unil select tag
signal.

Mode 2 = Latched select mode. The selected signal is latched until a subsequent unit select tag is tssued with a different address

contained in the unit select address lines. This mode is often used for CDC 9448 CMD emulation.
15.3.1.10 UNIT_ID
UNIT ID= 010 255 NUM
This parameter defines the 1D number reported during a special TAG sequence for SMD-E and HISI drives. The value should be sel
to the ID of the unit being replaced. On all other types of drives this value is not used. (Do not confuse this parameter with the

Interface address parameter UNIT ADD. They are not related)

If UNIT ID is set to 255, the AEM will power up with the trace mode on. This is wseful for debugging and system integration
purposes.
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15.3.1.11 RTZ_TICKS

RTZ_TICKS= 0to 50 (xl0ms) Return To Zero seek lime

This controls the amount of time ON CYLINDER is held in the off slate during an RTZ operation. For most emulations, a value of
20 (200ms) is standard.

NOTE: A value of 0 will cause the AEM to be OFF CYLINDER for  time proportional to the cylinder position al the time the RTZ,
command is isswed.{10ms (o 500ms)

15.3.1.12 INDX_WIDTH
INDX_WIDTH= 0 to 255 {AEM-5C only)

This variable allows the index and sector pulse widths to be adjusted. The unit of adjustment is 1/8th of the interface crystal frequency
period. The sector and index pulse widths will be of equal width.

15.3.1.13 INDX_OFFSET
INDX OFFSET= 0 10 255(AEM-5C only)}

This variable altows positioning of the index pulse between the last and first sectors. In order for this option to take effect, OPTS] -
ENABLE INDX DELAY must be enabled. The unit of adjustiment is 1/8th of the interlace crystal frequency period,
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15.3.1.14 OPTS (AEM-5C only)

(AEM-5C only)

Two 16 bit option tables (OPTS Isb and OPTS msb) are used to define additional emulation characteristics of the AEM-5. OPTS value
is the sum of all bits 10 be set in both !sb and msb.

Example - A 36 seclor device with two platters, each containing two heads with heads 0 and 1 reversed, attentions equal to on cylinder
would have a setting of OPTS=337 (256+64+16+1=337).

OPTS (least significant byte)

BIT 7 6 5 4 3 2 1 o
VALUE 128 64 3z 16 8 4 2 1

FLAG AND Cyl Enable > Enable Enable Enable Invert Head invert Invert Head
ib 2 RTZ Head 4 4 1

The above decimal values have the following meaning:

Invert Head |

Reverses head 0 and 1 addressing

2 Invert Platter Reverses the fixed and removable platier.
CAUTION: This option will affect data placement on the removable media.
4 Invert Head 4 Reverses head bit 4 addressing. This option is only used on special versions cmuiating
eight heads
8 Enable Cyl 256 Used to enable emulations having more than 256 cylinders. (See MAX_CYL)
16 Enable Platter Used to enable 4 head emulation. (See MAX_HD)
32 Enable Head 4 Used to enable 8 head cmulation. (See MAX HD)
64 Enable > 32 Sectors Enables another sector counter bit on emulation having more than 32 sectors.
128 AND Cyl Sib 2 RTZ Cylinder strobe Anded with RESTORE, Enable for RK05 emulation.
OPTS (most significant byte)
BIT 15 14 13 12 11 10 9 8
VALUE 32768 16384 8192 4096 2048 1024 512 256
FLAG Zin1 Slow Seek Early ACK | Disable WP | Pulse ATTN

The above decimal values have the following meaning:

256
512
1024
2048
4096
8192

32768

ATTN =ONCYL

Invert ATTN
Pulse ATTN
Disable WP in
Early ACK
Slow Seek

2inl

Bit 14 (Un-assigned)

Aliention bit at the interface mimics ON CYLINDER status

Used to invert polarity of the Attention lines.

Aulention condition is pulscd instead of DC level,

Write Protect In interface signal is disabled.

Early Cyl Strabe Acknowledge (~ lusec) (normal = ~ 3 usec)

Slow Seek requires 2 Index pulses 1o go on-cylinder, Normal requires 2 Sector pulse
times to go On-Cylinder after a scck command.

Respond as Two Devices, Even and Odd IDs (RKO5 only).
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Two 16 bit option tables (OPTS Isb and OPTS msb) are used to define additional emulation characteristics of the AEM-6. OPTS value
is the sum of all bits to be set in both Isb and msb.

Example - To emulate the HP7905 and allow formatting the OPTS value would be 9 (8+1)

OPTS (least significant byte)

The above decimal values have the following meaning:

BIT 7 6 5 4 3 2 1 o
VALUE 128 64 32 16 8 4 2 1
FLAG Drive Type 1 | Drive Type 0 |Write Protect [Wrile Prolect
i f

1 Format Swilch Provides Host with status to allow Fonnatting.
2 Write Protect Removable Provides Host with status to protect (he Removable Ymage
4 Write Protect Fixed Provides Host with status to protec! the Fixed Image
8 Drive Type 0 Provides Drive Type status 1o Host (See 1able below)
16 Drive Type | Provides Drive Type status 1o Host (See table below)
32 Un-assigned
64 Un-assigned
128 Un-assigned
Drive type Drive Type 1 Drive Type 0 Value
HP7906 U] 0 0
HP7920 0 1 8
HP7905 1 1] 16
HP7925 ! ! 24
OPTS (most significant byte) -
BIT 15 14 13 12 11 10 ) 8
VALUE 32768 16384 8192 4096 2048 1024 _ 512 256
FLAG

The above decimal values have the following meaning:

Bits 8-15 (Un-assigned)
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15.3.1.16 OPTS (AEM-7C only)

OPTS= 010 65535 (AEM-7C only)

Two 16 bit option tables (OPTS Isb and OPTS msb) arc used io define additional emulation characteristics of the AEBM-7. OPTS value
is the sum of all bits to be set in both Isb and msb.

Example - To emulate the HP7900 and allow formatting the OPTS value would be I.

OPTS (least significant byte)

BIT 7 6 5 4 3 2 1 0

VALUE 128 64 32 16 8 4 2 1

Wrile Protect | Write Prolecl Format

The above decimal values have the following meaning:

Format Switch Provides Host with status (o allow Formatting.

1

2 Write Protect Removable Provides Host with status to protect the Removable Image

4 Write Protect Fixed Provides Host with status to protect the Fixed Image
8 Un-assigned

16 Un-assigned

32 Un-assigned

64 Un-assigned
128 Un-assigned

OPTS (most significant byte)

BIT 16 14 13 12 11 10 9 8

The above decimal values have the following meaning:

Bits 8-15 (Un-assigned)

15.3.2 DUAL PORT OPTION SUPPORT
The AEM-1 system may be equipped with an optional second SMD port for connection to a second compuier or controlier. The Dual
Port oplion functions exactly like the original Control Data SMD drives. In addition the Dual Port feature may be made to look like
amodified version of the SMD dual port feature employed by Fault Tolerant computers such as those made by TANDEM and others.
{A dual port option is not available for HISI interface systems)

15.3.2.1 REL_TICKS
REL TICKS= 01050 (x10ms)Duat Port Release time (RTM mode)
Applicable to Dual Port syslems only. This controls the duration of the Dual Port release timer in RTM mode. A value of 50 (500ms)

is standard. Controllers that poll both porls may used a modified RTM timer. This value can be adjusted to be compatible with those
controllers,
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15.3.2.2 PRI_SEL_MODE
PRI_SEL. MODE= 0,.1, or ZMODE (SMD interface only)
1 - is the enable mode for standard priority select.
2-isa épecia] priority select mode used by fault tolerant computers. It allows control to be regained by the other port.

0 - disables priority select mode. This should be used in dual port systems when the controller does not suppori priority
select. These controllers typically leave a critical 17O line floating which could cause an errant prority select.

15.3.3 AEM CACHE MANAGEMENT AND CONTROL

The AEM system emulates a Disk drive using a RAM buffer to emulate the current logical track {the cylinder and head currently
selected). When a track is selected, the data for that track is retrieved from the SCSI drive and placed in the Track Buffer. In addition
there are at least 63, and optionally, up to 1023, additional Logical tracks that may be held in the Cache buffer.

This Cache is managed by the AEM hardware using a Least Recently Used (LRU) buffer management scheme. The cache is broken
up into Sets of Track Buffers. Each set is examined by the hardware, when a particular track is selected, to see if the teack is already
present in the cache. If so, the seek or head selection process is completed immediately thereby enhancing the AEM’s performance.
ITthe track is not present in the cache, the buffer with the feast recently used track will be reassigned (o the new track which will then
be read in from the SCSI drive,

The caclie is not a write through cache, therefore, writes will be defayed until either: time is available to perform the write operation;
or all buffers are full in which case, the write is performed to release the buffer for the new track to be read.

A read-ahead feature is available to “prime” the buffer with the next sequential logical track in anticipalion of a future access to the
next track. Many sequential operations will benefit from this read-ahead feature and will have very low average access limes. However,
applications that use highly random accesses with short records may suffer using read-ahead. Therefore, it can be disabled if desired.

15.3.3.1 SET_SIZE
SET _SIZE 0, 16,32, or 64 NUM

The set size affects the caching algorithm of the track buffers. Overall caching performance depends upon the users application, size
of the cache, length of tracks, and the buffer organization, The SET_SIZE parameter determines the number of track buffers in cach
cache set (and therefore the nuinber of sets available for each logical track). For example: with 64 track buffers and a set size of 16,
each track can use one of four sets of track buffers. With 256 track buffers and a set size of 32, each logical track can use one of eight
sels.

NOTE:
A SET _SIZE of 0 will cause the AEM to automatically configure its cache to the maximum
number of sets consistent with the number of available track buffers.

The subject of cache management is complex and beyond the scope of this manual. But, generally, applications that are highly random
with single track or less data transfers, will benefit by a smaller set size and more sets. Applications using long data transfers and that
are highly sequential will benefit by using larger set sizes. The table below shows the valid combinations. Combinations other than
the ones in the following table are not permitied.
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MEM_SIZE MEM_SIMMS TRACK_LEN SET_SIZE | # OF TRACK #OF SETS
(MB) (Qty) Byles BUFFERS

1 2 <32K 16 64 4

1 2 <32K 3z 64 2

1 4 <32K 32 128 4

1 4 <32K 64 128 2

1 4 >32K<B4K 16 54 4

1 4 >32K<B4K 32 64 2

4 2 <32K 32 256 8

4 2 <32K 64 256 4

4 4 <32K 64 512 8

4 q >32K<64K 32 256 8

4 4 >32K<64K 64 256 4

16 2 <32K 64 1024 16

16 4 >32K<64K 64 1024 16

Table 5 VALID TRACK BUFFER COMBINATIONS

15.3.3.2 BLOCK
BLOCK— Oorl OFF/ON

This parameter controls the AEM’s response to a head sclect command when the desired track is not already in a Track Bulfer. If a
cache miss occurs (the desired (rack is not found in the Track Buffer), the AEM will disable the index and sector pulses until the new
track has been read into a Track Buffer. When track has been feiched and the AEM is ready to accept a READ, WRITE, or AM search
command, The index pulse, sector pulses, and clocks will resiime according to Table 6 Page 56.

15.3.3.3 CLOCK
CLOCK= 0orl OFF/ON

This parameter, when set 10 1, causes the AEM to disable the Read clock and Servo clock during a BLOCKing operation. This is
necessary for controllers that are not blockable by merely shutting off the sector and index pulses. For example, the CDC Poriable Field
Test Unit tester requires this in order o test the AEM system properly.

15.3.3.4 FREEZE
FREEZE= Oorl OFF/ON

This parameter controls the completion of a BLOCK ing operation. If FREEZE is on (set to a 1), the BLOCK will release at the same
sector count in which it was begun. If it is off (set to a 0), the BLOCK is released at the next Index pulse. If BLOCK is off, FREEZE
is not used. Special hardware is available for applications requiring both FREEZE and JAMB modes. This FREEZE + JAMB
hardware will force an immediate change to the sector in which blocking occured when the BLOCK is released.

15.3.3.5 JAMB
JAMB= 0or1 OFF/ON

This parameter is used to reduce the time that BLOCK is asserted. For controllers that are resyncronized at Index tine, this mode will
end the BLOCK ing operation by immediately forcing an Index pulse. This is possible because in the AEM the rotation of the emulated
drive is controlled by a hardware counter and not dependent upon mechanical rotation of a disk. JAMB can be used in certain instances
to increase the performance of the AEM. If BLOCK is off, FREEZE and JAMB are not used. Special hardware is available for
applications requiring both FREEZE and JAMB modes. This FREEZE+JAMB hardware will force animmediate change to the sector
in which blocking occured when the BLOCK is released. '
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FREEZE & JAMB =0

FREEZE =1, JAMB =0

FREEZE =0, JAMB =1

FREEZE & JAMB = 1

BLOCK =0
CLOCK=0

Index and Seclor
pulses resume
immediately when lhe
track has been
complelely read into the
buffer.

Index and Seclor pulses
resume immediately when
lhe track has been
completely read inlo lhe

buffer.
4

Index and Seclor pulses
resume immedialely when
lhe track has been
completely read into the
buffer.

?Y

Index and Seclor pulses
resume immediately
when lhe track has been
completely read inlo the
buffer.

X

BLOCK =1
CLOCK =0

Index and Seclor
pulses resume when
lhe track has been
complelely read into the
buffer and the next
index pulse lime

CGCCUIS. v

Index and Seclor pulses
resume when the lrack
has been completely read
into the buffer and the
saclor time in which lhe
blocking began occurs.

Index and Sector pulses
resume immediately when
lhe lrack has been
complelely read inlo the
buffer. The index is
generaled immediately.

Index and Sector pulses
resume when lhe track
has been completely
read into the buffer

BLOCK =0
CLOCK =1

Index , Seclor pulses,
and clocks resume
immediately when Wrack
has been completely
read into the buffer.

Index , Seclor pulses, and
clocks resume
immediately when track
has been complelely read
inta the buffer.

Index , Sector pulses, and
clocks resume y
immediately when lrack
has been complelely read

)( inlo the buffer. v

Index , Seclor pulses,
and clocks resume
immediately when track
has been completely
read into the buffer. ¥

BLOCK =1
CLOCK =1

Index, Sector pulses
and clocks resume
when the track is
completely read into the
buffer and the nexl
index pulse time
OCCUMS.

Index, Sector pulses and
clocks resume when the
track is completely read
into the buffer and the
sector lime in which the
blocking began occurs.

Index, Sector pulses and
cloecks resume when the
track is completely read
into the buffer. The index
is generated immediately.

Index, Seclor pulses and
clocks resume when the
Irack is complelely read
into the buffer.

NONC_BLOCK=

FREEZE & JAMB = 1 requires special hardware. This mode combinalion will enhance performance in some
applications hy eliminating the wait for the sector lime in which Blocking was asserled.

Table 6 BLOCKING RELEASE CONTROL

15.3.3.6 NONC_BLOCK

Oorl MODE

0 = OFF Index and Sector pulses are present during seck operations (NOT ON CYLINDER)
I'=0N Index and Sector pulses are “Blocked” during seek operations while NOT ON CYLINDER

Some SMD controllers require the sector and index pulsed to cease while the drive is seeking. This mode may also help restrain certain
controllers when switching from a removable to a fixed portion of a emulated Fixed/removable drive such as the CDC 9448 CMD

series.

RD_AHD=

0=OFF

15.3.3.7 RD_AHD

0, 1, or 2MODE

I' = Read-ahead ON with low LRU value assigned lo the read-ahead bufTer.
2 = Read-ahead ON with high LRU value assigned to the read-ahead buffer.
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When in mode 1 or 2, the AEM will follow each track access (seek or head select) with a read-ahead of the next sequential logical
track. The next track will then already be in the track buffer if (and when) it is needed. Mode 1 or 2 may be used in most enufations.
Only Modc 2 should be used in 16, 32, or 64 hecad emulations.

The read-ahead mode can significantly improve performance for some applications. Applications where files are allocated in large
contiguous blocks, read-ahead will improve performance. However, for other applications, especially those that read or write small
blocks of data in a very random fashion, read-ahead may actually reduce the performance of the system. In highly random access
applications the read-ahead operation may increase (he time it (akes to retrieve the next desired track into the track buffer. For
applications that access data in truly random fashion, the overhead of read-ahead may actually reduce performance. In these
applications it is advisable to set this parameter to OFF.

15.3.3.8 WB_MODE

WB_MODE Qor! OFF/ON

When OFF (0), the entire track is wrillen back to the SCSI drive, repardless of how much of the track was altered. When ON (1), only
the dirty portions (in 512 byte blocks) of a track buffer will be written to the SCSI drive, reducing write back overhead. -
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15.3.3.9 HOLD_ONC
HOLD ONC= 0,or! MODE

This parameter is used in special circumstances to allow the AEM to delay the ON CYLINDER state during a seek. Controllers that
are not “blockable’ may require this parameter set to | to prevent read / write erors.

0 - is normal operation. Seeks that result in cache hits will be completed immediatly (30us). This may be faster than the
emulated drive’s normal seek would have been. Seeks that require a new track to be fetched from the SCSI drive, will
complete when the entire track has been read into a irack buffer. The ON CYL interface signal will be asserted to indicate
the seek completion,

1 - delays ON CYL until the next sequential logical track is also in the buffer. READ-AHEAD will be enabled if using this

mode.
15.3.4 POWER UP STATE CONTROL
15.3.4.1 UNIT_ADD
UNIT_ADD= Oto 15 Initial address at power up.

16 address defined wging an oplional front panel address plug.
When the sysiem powers on, this parameter is used for the initial address. For operation with a UPS, this parameter will be saved
in the Flash during a power fail condition. When power resumes, the AEM will remrn to the mode as saved in the Flash. When the
optional front panel address plug is used, this parameter must be set to 16,

15.3.4.2 ONL_SAVE
ONL SAVE Oor! OFF/ON
Used to control the power up state of the AEM system. If sel to OFF (0), the AEM will power up in the OFF-LINE state. Ifsei 1o ON
(1), the AEM will power up and be placed in the ON-LINE state. If operating with a UPS, this parameter will be saved in the Flash
during a power fail condition. When power resumes, the AEM will return to the state as saved in the Flash.

15.3.4.3 WP_SAVE
WP_SAVE= Oorl OFF/ON
Uscd to control the power up state of the AEM system. If set to 0, the AEM will power up in the WRITE- ENABLED mode, IF set
to a I, the AEM will power up and be placed in the WRITE PROTecied state. For operation with a UPS, this parameter will be saved
in the Flash during a power fail condition. When power resumes, the AEM will return to the state as saved in the Flash.

15.3.4.4 VOLUME_NUM (AEM-xC models only)
VOLUME NUM= 0199

Used to define the Volume to be used at power up. Remembers the Last Volume number used prior to power down,
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15.3.5 SCS! DRIVE PARAMETERS

SCSI PARAMO
SCSI_ PARAM!
SCSIT_PARAMA
SCSI_ PARAMG6

15.3.5.1 SCSI_PARAM(N)

0o 255
00255
0 to 255
01to 255

NUM
NUM
NUM
NUM

Revision V

This parameter sets the Operating characteristics for the SCSE devices at SCSTTD (N). This parameter is bit mapped. Set the parameter
according to the following table:

SCSI PARAMETER

BIT

5

4

VALUE

128

64

32

16

FS - Fast SCSI:

FC - Fast Clock (40MHZ):

SC - Slow Cable:

AN - Active Nepation:
82 - SCSI 2 features:

SY - Synchronous mode:
FUA - Force unit access:
X - Undefined:

Example values; 0x50 ( 80) - drives that do nol support FAST SCSI-2 timing.
0x54 { 84) - synchronous transfer drives that do not support FAST SCSI-2 timing.
0xd0 (208) - FAST SCSI-2 drives , up to 7MB/s async only.
Oxdd (212) - FAST SCSI-2 drives, Full synchronous transfers to 0MB/s.

Used on drives supporting FAST SCSI-2 timing,
Must be set for all AEM systems manufactured after August 1994.
Used to further reduce data speed for cables over 6 ft. In the AEM the cable is so short (hat this
bit should always be off (0).

Speeds bus timing by actively negating signals. Always set for AEM use.

These are not used at this time. Leave this bit 0,

This bit causes the AEM to negotiate for synchronous data transfer.
This bit forces writes 10 wrile directly to the media, bypassing the SCSI cache.

Leave set to O for future compatibility.
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15.4 SYSTEM CONFIGURATION

The items listed in this section are in the system configuration table, The parameters in this table describe various hardware
configurations and are uscd for all emulations. These parameters must be updated if the system hardware is reconfigured.

15.4.1 TRACK BUFFER MEMORY

The track buffer parameiers describe the size of the memory SIMM, number of SIMMs installed, and the emulated track length.
15.4.1.1 MEM_SIZE
MEM SIZE 1,4, 01 16 NUM
This numeric value must match the size of SIMM installed (in Megabytes). ‘The SIMMs must be standard 30 pin 1Mx8(or 9), 4Mx8,
or 16Mx8 SIMMs. The speed must be 70ns or faster. Note that if SIMMs larger than those specified are instatled, a smaller
configuration can be defined and the extra memory will be ignored.
15.4.1.2 MEM_SIMMS
MEM_SIMMS  2or4 NUM

The SIMMs must be installed 16 bits at a time (in pairs). If the track length is greater than 32K, 4 SIMMs must be installed. If the
track length is less than 32K, the upper 2 SIMMs may be used to double the number of Irack buffers.

15.4.2 OPERATOR PANEL TYPE

The operalor panel for the AEM can be of several types or may be omitted entirely: the AEM’s integrated operator panel or one of
several external operator pancls. If an external panel is used, the OP_TYPE variable must be set based on the type of switches used
on the panel.

15.4.2.1 OP_TYPE
OP TYPE= 0,1,2,0r3 TYPE
0 = AEM integrated operatar panel. Panel is part of the mother board on the AEM chassis
| = External operator panel with momeniary conlact switches.

2 = External operator panel with Altemate aciion (mechanically latching) switches.
3 = Center monnted Flat Panel with Decimal LED Displays.

15.4.3 DRIVE REMOVABILITY

The AEM can be configured with fixed SCSI drives, removable SCSI drives, or removable media cartridge SCSI drives. The Primary
drive and optional Backup drive can be different types.

15.4.3.1 REMOV (primary drive)
REMOV= 0,1,0r2 TYPE
0 = fixed drive applications.

1 = removable drives that are controlled (po\vered on or off) by the AEM.
2 = removable media cartridge drives.
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15.4.3.2 REMOVB (backup drive)
REMOVB= 0,1,0r2 TYPE

0= fixed drive applications.
1 = removable drives that are controlled (powered on or off) by the AEM.
2 = removable media cartridge drives.

15.4.3.3 AEM_SCSL_ID
AEM SCSI ID=1,2,3,4,5,6,0r7. NUM
This parameter defines the AEM's SCSTID. NormaHly it should be set o 7. However, in systems configured with more than one AEM

connected to a single SCSI drive or other SCSI device, each AEM must be set to a different SCSI ID. Care must be taken to prevent
more than one AEM or drive on the SCSI bus frem having the same SCSIID.

15.4.4 OPTIONAL BACKUP FACILITY

The AEM can be confligured with an oplional off-line backup capability. Several versions of this option arc available. The backup
device may be another SCSI disk drive, a removable media cartridge drive, a quarter inch tape cartridge drive, a 4mm DAT type tape
drive, a 8 mm helical scan tape drive, or a WORM or rewritable optical disk drive. The following paramelers are used to define the

backup device.
15.4.4.1 BACKUP_[D

BACKUP_ID= 1-6 NUM
0 = Backup option not present.

This parameter defines the SCST ID of the backup device. Normally ARRAID configures the Backup drive at SCSI ID 4. In cases of
multiple backup devices, other SCSI IDs may be used.

15.4.4.2 COPY_ID

COPY_ID= 1-6 NUM
0 = Copy oplion not present.

This parameter defines the SCSI ID of a second SCSI drive used for making copies of the primary device. Normally ARRAID
configures the Copy drive at SCSI ID 4. Tn cases of multiple backup devices, other SCSI IDs may be used.

This parameter is also used for special Fixed/Removable drive emulations such as the CDC 9448-CMD. In these emulations, the
COPY _ID defines the SCSI address of the removable part of the emulation.

15.4.4.3 MIRROR_ID

MIRROR ID=1-6 NUM
0 = Mirrortng option not present.

This parameter defines the SCSTID of a second SCSI drive used as the mitror in a RAID-1 mirrored system, Normally ARRAID
configures the Mirror drive at SCSI ID 4. Usually this is the same address of the COPY and BACKUP device. In cases of mulliple
backup devices, other SCST TDs may be used.
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15.4.5 UPS TYPE

Ifa UPS is present, the AEM will perform an orderly shutdown in the event of a power failure, The two variables described here
configure how that shutdown is to proceed.

15.4.5.1 UPS_FLAGS

UPS_FLAGS= 0-15 FLAGS
The variable describes the UPS functions available. The UPS Flags must match the capabilities of the UPS. A mismatch in the
configuration may cause unexpected results. 1f no UPS exists, the Flags must be 0.

The value is bit mapped using the following bil meanings:

UPS FLAGS
_BIT 7 6 5 4 3 2 1 0
VALUE 128 64 32 16 8 4 2 1

RESPOND

RESPOND

ENABLE
8]

ENA PWR
D

Bit3: (8) Shut Down on power fail - When this bit is a ONE, the AEM will respond to the POWER FAIL input.

Bit2: (4) Shut Down on battery low - When this bit is a ONE, the AEM responds to the BATTERY LOW input.

Bit1: (2} Enable Diagnostic - When this is a ONE, the AEM will test the UPS operation at start up. [f the
UTS does not support a TEST mode, this bit must be a ZERO.

Bit0: (1) Enable Power Down - This bit causes the software to shut off the power supply once an ordesly

shutdown has been completed. This will preserve the battery’s charge. If the
"UPS does not support a shuidown command, this bit must be ZERO.,

Bits 3 and 2 determine when shutdown should occur. Power Fail mode begins shutdown as soon as a power fail occurs. Batlery low
modc allows operation to continue as lang as there is power in the UPS. Battery low mode should not be used if the compuler system
connected to the AEM is not also on a UPS.

Note: if the system is using battery low mode, the UPS will require recharging afier a complete batlery drain. When the system
powers on again, il will fault with an initial stats of UPS failure. This indicates that the battery still needs charging. Leave the AEM
powered on for a while lo charge, then cycle power again to reboot.

15.4.5.2 UPS_DELAY
UPS_DELAY = 01065535 (x10ms) VALUE
The UPS_DELAY variable is used to *deglitch’ the power fail signal. UPS’s that use a standby configuration will switch at the first

sign of AC failure. The switch might be transient. The AEM will wail for this delay vatue before beginning shutdown. Typical value
is 500 (5 scconds).
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15.4.6 COMM PORT SETTINGS

The COMM port used for this configuration process is configurable. If a terminal is unavailable at the factory default settings,
reconfiguration is impossible. Request a special default setling from ARRAID.

-4

Please be aware that when these paramefters are changed, the terminal must be changed to match the
new characteristics prior to rebooting or the terminal will not function properly!

The system can be forced to the default settings by pressing and holding WRITE PROTECT and FAULT
CLEAR switches while powering up.

The COMM port reconfiguration can be used to switch to modem use, or to maich morc available types of terminals. . Once the system
variables have been changed, the system must be rebooted for the new comm port parameters to take effect. The default configuration
is 8 bits, no parity, 9600 baud with the ECHO and C_CL flags on.

15.4,6.1 COMM1_BAUD

COMM1_BAUD= 300 - 19200 VALUE .

This parameter defines the baud rate. Valid values are 300, 600, 1200, 2400, 4800, 9600, and 19200.

15.4.6.2 COMM1_FLAGS

COMMI1 FLAGS= .
This parameter defines the operating mode. These bits are also bit mapped:

COMM1_FLAGS

BIT 7 6 5 4 2 1 0
VALUE 128 64 32 16 4 2 1
FLAG 0 o ECHO C_CL 8BITXFR | PARITY EVEN

Bits 7,6, 3 undefined, lcave ZERO.

Bit5:  (32) ECHO - when on, terminal inputs are automatically echoed.

Bit4: (16) C_CL - Convert <Carriage Retumn> to <CR><LF>. The command interface requires a <Line Feed> to terminate
the command linc. Set ihis bif for terminatls that send only <CR>, '

Bit2: (4) 8 Bit - when a ONE, the interface uses 8 bit iransfers. Off is 7 bil transfers.

Bit1:  (2) Parity Enable - when enabled, the COMM port will transmit an additional parity bit.

Bit0: (1) Parity Even - A ONE uses even parity, a ZERO is odd parity. If parity is not enabled, this bit is ignored. MARK

parity or SPACE parily is not supporled.
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15.5 HARDWARE CONFIGURATION

The interface type and the data transfer rate require hardware definition. These items are not affected by system or emulalion variables.
Refer to the following iltustrations for CPU switch and jumper locations:

10987654321

o IRER
LEDs

Pin1
]

REMOVABLE
INTERFACE

UPS
INTERFACE

AEM CPU BOARD

J7

Figure 17 CPU BOARD With 128K FFLASH
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15.5.1 256K FLASH CONFIGURATIONS

Fimware version 4.00 and later requires 256K FLASH chips. Earlier 128 K systems may be upgraded to 256K FLASH by using two
128K chips or replacing the 128K chip with a 256K Flash. Enhanced CPU boards (sec Figure 18) may have 256K or 128K FLASH
chips inslalled. If 128K FLASH chips are installed, Jumper J13-1 to J13-2 must be removed.

Revision V

10987654321

T2 BACFU'P_ J1

i POWER
+ (8] J3RESET Pin1
Pin1 * 5

J8 [gazmalcoM 1

Pin1
DRIVE POWER T -
CONTROL . J13
. .
Pin 1
Pin1 J9
J6 0. glr:':u!n:aee SPARE

uPs

INTERFACE 256K

FLASH

AEM CPU BOARD

Figure 18 CPU BOARD with 256K FLASH

[T

J12
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15.5.2 INTERNAL DIP SWITCHES

DIP switches (SW1) are provided on the rear of the CPU board (lower board). The swilches may be used in place of the operator
pancl, or to override some of the Operator panel functions. (see Figure 17 page 64)

SWITCH 112 ]3| a 5 6 7 8 9 10
FUNCTION Must Be Open |PORT 1(A) |[PORT 28) | oN |wriTe | FAauLT | RELEASE

ENABLE | ENABLE | LINE | PROT | CLEAR MODE

OPEN(UP) X|] X | X | X | ENABLE | ENABLE | ON | WRT | CLEAR ABR
LINE | PROT | FAULT

CLOSED(DOWN) DISABLE DISABLE AEEEd Akkdk Akhkk RTM

AEM-1only | AEM-1 only 4 FRONT PANEL AEM-I only
ENABLED

Table 7 CPU BOARD DIP SWITCHES

Must Be Open  SW1-1 through SW1-4 . These swilches should all be OPEN.

172 (A /B)

ENABLE ‘These switches have no corresponding operator panel function. The appropriate switch(s) must
be open to enable the porl(s) being used. (AEM-1 only)

ON LINE,

WRT PROT, When open, these switches override their corresponding operator panel function.

FLT CLR When closed, the operator panel is enabled.

ABR/RTM This switch is used to select the desired reservefrelease mode for dual port systems. In the ABR

(Absolute Bus Release) mode, the SMD controller winning dual port arbitration will seize and
reserve the drive until it issucs a Release command. In the RTM (Reserve Time-out) mode, (he
reserve will be antomatically released if no select activity occurs during the reserve time-out
period.(see section 15.3.2.1 page 53). (AEM-1 only)

15.5.3 SMD INTERFACE TYPE

The AEM-1 SMD interface supports both TTL and ECL data drivers and receivers. Standard SMD and SMD-O drives up to 15Mb/s
typically used TTL level transfators. SMD-E drives from 15 1o 24 Mbits/sec used ECL translators. While they are somewhat
compatible on the SMD side of the interface, best resuls are achieved by using the correcl interface levels.
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O J10 30 O
- o DR anD [-T-]

30 1 Jb
A R R P P
60 PORT 2 "A” CABLE
{Optional)
J8 GND
AEM SMD IFC BD
J9

Figure 19 SMD INTERFACE BOARD LAYOUT

If jumpers E1 & E2 (E8 & E9 for the dual port option) are inslalled, the AEM signal ground will be connected to pins 30 and 60 of
the "A" Cable. { Jumpers E3 and E10 must also be removed.) Jumpers E3 & E10 will connect pin 30 and 60 to the exiended cylinder

bits for SMD mode 2 operation.)

The interface drivers and receivers are selected by jumpers located on the SMD board {top board) in the AEM. The jumpers are E4
and ES5 for port 1, (and E6 and E7 for port 2, Dual Port systems only). The illusiration below illustrates the correct jinnper positions:
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'USE OF PIN 30 & 60 in the SMD “A” CABLE

PIN 30 & 60 E3, E10 E1, E2 & E8, E9
TAG 4 (EXTENDED INSTALLED REMOVED
CYLINDER MODE)

GROUNDED REMOVED INSTALLED

Jumpers are solder in lype

Table 8 SMD INTERFACE BOARD JUMPERS

allET* E’ E7*
*|E6* |=)| E6*
LA " |,
= E5 EI E5
* PORT 2 — '
7] E4 Hif=
Figure 20 ECL INTERFACE SELECTION Figure 21 TTL INTERFACE SELECTION

15.5.4 HISI (MULTIPLEXED) INTERFACE TYPE

The AEM-3 supporis the Honeywell Infornmmation Syslems Interface also known as the 75 pin Multiplexed interface. This interface
is very similar to thc SMD interface. It uses either a 60 pin Flat cable or a 75 pin Block connector type of cable for the “A” cable.
The differences between the SMD and the HISI interface require a different interface PCB for each interface type. The HISI interface
PCB requires no jumpering or sclup.
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AEM HISI IFC BD

J9

Figure 22 HISI INTERFACE BOARD LAYOUT

15.5.5 INTERFACE DATA TRANSFER RATE

The interface data rate is controlled by the crystal oscillator (U1) on the AEM Dala Manager Board (mniddle board). The crysial is
located at the rear edge of the board. The oscillator should be the saine frequency as the data rate of the drive being replaced. (see
Figure 23 page 70)

Common frequencies are:

9.676 Mhz, 10 Mhz, 14,515 Mhz, 15 Mhz, 19.352 Mhz, 20 Mhz, 24 Mhz, and 24.192 Mhz

Many controllers are insensilive lo the data rale and can use any of the above frequencies. Some controllers require the exact data rate.
Consult ARRAID for more information.
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AEM DATA MGR BD

J3

Figure 23 DATA MANAGER BOARD LAYOUT

16 AEM COMMAND AND CONFIGURATION TERMINAL

16.1 RS-232 PORT SPECIFICATIONS

To use the AEM command language, a terminal (or a PC with a terminal emulation package) is required. The terminat must be
properly configured and connected to the AEM's COMM | TERMINAL port. This port is a9 Pin male “D” type connector configured
as DTE and is focated at the rear of the AEM chassis, (Internally it is connected to J8 on the CPU board). An adapler cable (Null
Modein) is needed to translate (o either a 9 pin DCE ora 25 pin DCE standard. Rackmount systems will also have a RJ-11 type female
receptacle on the front panel of the system. Either connection may be used, but, not both.
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The AEM’s TERMINAL port supports data leads only (bold). Signals in () are shown for reference only. They are neither driven
nor monitored by the AEM. Request to'Send is driven true by the AEM. Clear to Send is ignored. If the terminal requires the modem
lines (DSR, DTR, DCD) to be connected, an adapter must be installed in the cable between the AEM and the terminal.

The default configuration for the TERMINAL COMM port is 9600 baud, 8 bits, no parity, 1 stop bit. This configuration may be
changed in the system configuration table. The default mode for the port is to ECHO all characters (no local echo is required), and
(o converl <CARRIAGE RETURN> {o <CR><LF>, 1f the terminal has a <CR> to <CR><LF> conversion mode, it should be mmed

SIGNAL DESCRIPTION (Direction) AEM 9 PIN AEM TERMINAL
NAME ‘ (DTE) RJ-11** 9 PIN {DCE}
bCcbD Data Carrier Delect in {1)
RXD Receive Dala (AEM <-- TERM) 2 GREEN 3
@D Transmil Dala {AEM -—> TERM) 3 RED 2
DTR Dala Terminal Ready ) {6)
GND Ground 5 BLACK or 5
YELLOW
DSR Dala Set Ready (6) (4)
RIS Requeslto Send  (AEM —--> TERM) 7 8LUE 8
CTS Clear to Send [AEM <—- TERM) 8 WHITE 7
Ring Indicalor

Table 9 TERMINAL INTERFACE PINS

off. If the terminal must send <CR><LF>, tum off the conversion in the AEM.

Other baud rates and frame sizes may be used. Please refer Lo section for more information.

If changes to the baud rate etc. setup parameters have rendered the AEM’s tenininal port inoperable, the default of 9600 baud, 3 bits,
no parity, and 1 stop bit may be forced by holding the FAULT CLEAR and WRITE PROTECT switches on while powering up. The
switches must be held in until the AEM has finished the power up LED test. Sefup parameters may then be changed to the proper
settings using the CV command.

Each AEM system is shipped with kit consisting of; a cable terminated with modular telephone plugs at each end, a 9 pin female
connector, a 25 pin female connector, and a 25 pin gender changer. This cable kit will satisfy most terminal installations. However,
if the user requires a different length or special cables, the TERMINAL interface cable should be wired as in Table 9 Page 71.
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17 AEM TERMINAL COMMAND LANGUAGE

The command language interface to the AEM is helpful for in-the-field configuration and control. Use of this interface is not réquired
for normal system operation,

The command interface is facilitated by connecting a simple RS-232 serial terminal to the AEM’s terminal port. It may be used with
& cither a simple terminal or terminal emulator. This scction describes the basic commands, and their application.

Note that commands and configuration variables are subject to change with future firmware enhancements. Please be certain that the

revision table at the front of this manual corresponds with the revision of your AEM firmware. The AEM will display its firmware
revision level on the terminal upon power up,

17.1 COMMAND SYNTAX

The fonmat for commands is: CMD param <opt param> CR
A command line consists of a command acronym up (o 5 letters (not case sensitive), 0 to 5 parameters, and terminated with a CR-LF,
LINE FEED (note: See CHMOD command). The following text will highlight terminal input in BOLD. Parameters listed after the

command are mandatory unless enclosed in <>, All command line arguments must be separated by a singte SPACE.

All commands will respond with one of the following prompts when finished:

RDY> The command finished normally
FAIL> The command finished abnormally
TNV> The cominand was invalid

REJ> The command was rejected

Allcommands requiring parameter arguments will respond with FAIL> ifinsufficient arguments are included with the command. Extra
arguments are ignored. Numeric parameler arguments may be entered in decimal <0-9> or hexadecimal <0x0-9,a-f>. Hex values musi
be proceeded with *0x” such as: 0x1fce.

Some commands are designed for use only with a terminal (TERM). They will print information to the screen using XON/XOFF
protocel.

Commands labeled as remote(REM) are intended For use with a PC or host computeronly. They transmit or receive infonnation blocks
of information in a HEX-ASCII format. These commands will time out if they are accidentally initiated from a terminal.

Some commands arc effective when the system is either ON-LINE or OFF-LINE. Commands restricted to OFF-LINE operation only
will retuin REJ> if the AEM is in an on-line statc. Some of the commands allowed during on-line operation may take significant
execution time. These commands are available only in the Maintenance Mode (see MM conumand).Using these commands during
Interface bus activity may cause problems. They are intended for diagnostic use to dump the state of the machine once activity has
ceased. The command descriptions thai follow will identify commands as ONL/OFFL for immediate execution, and OFFL for off-line
only commands.

A complete list of commands may be obtained by entering a "?" or typing HELP at the RDY> promps.

17.2 GENERAL COMMANDS
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? or HELP Display fist of terminal commands
Effective: T/R ONL/OFFL
Display: Complete list of al! terminal commands.
If the AEM is in Maintenance Mode, additional Maintenance Mode commands wil! be displayed.
Commands shown in wpper case are effective either ON-LINE or OFF-LINE. Commands shown in lower
case are effeclive only when the AEM is OFF-LINE.
Response: RDY>
F Display interface Fault status
Effective: TR ONL/OFFL
Display: interface Fauli status explanalion bils
----- IFC FAULT STATUS - - - - -
SKER xxxx HD W*WP WRTF xxxx R+WO R*W
0 0 0 0 0 0 0 0
Response: RDY>
BIT EXPLANATION:
SKER Seek Error - an invalid cylinder address has been issued by the host controller.
XXXX bit is not used
HD Head Faulf - an invalid head number ltas been selected by the host controller.
WHWp Wrile command was issued to a Write Protected drive.
WRTF Wrile Fault - a Write was attempted while the AEM was not ready or in a BLOCK slate.

R+WO Read or Write issued by the Host controller while the AEM was not ON CYLINDER.

R*W Read and Write commands were issued by the Host controller at the same time.
OFFL Place the AEM in the OFF-LINE mode
Effective: T/R ONL

Purpose: To take the AEM OFF-LINE. Same as pressing the START or ON-LINE operator push button switch when the
AEM is ON-LINE.

Display:

Response:

none

RDY>
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ONL Place the AEM in the ON-LINE mode
Effective: TR OFFL

Purpose: To place the AEM ON-LINE. Same as pressing the START or ON-LINE operator push button swilch when the
AEM is OFF-LINE.

Display: none

Response: RDY>

P Display Performance statistics

Purpose: Display Performance statistics,

Effeclive: T/R ONL/OFFL

Display: Interface track accesses, cache misses, average Interface access-lime, maximum Interface access time,

average SCS] access times, and maximum SCSI access limes since last reset.
Times displayed are in milliseconds with a resolution of +/- 1 ms.

Additional information may be displayed in (he Maintenance Mode:

Flse Acc-  false accesses, track number mismatches
SCSlems- various scsi errors
- DBR Err - dirty bit table errors
Fred ACC - forced accesses(see False acc)
No Bufr - no avail buffers
Ruunness - read (rack unecessary .
Unk Int - unknown interface interrupis
Chg2Same - Change interrup! to same track
SCSltimr - wii excessive time errors
NotDirty- writing not dirty buffer
LateTag] - Tagl came in afler access cycle started
LostVlid- Current buffer lost its VALID bit
StolenTB - Manager stole the TB from the write queue
SIOabort - Read requests aborted startl/O RdAhd or writes
Toproces - Read requests found while Scsi 10 in process
Response; RDY>
R Toggle Read Ahead mode
Purpose: Toggle Read Ahead mode. This is uscful for evaluating the effect read-ahcad has on performance.
Effective: TERM ONIL/OFFL
Display: R=0or R=I1 or R=2 (0 means OFF, | or 2 means ON)

Response: RDY>




ARRAID, Inc. AEM User Manual Page 75

Phoenix, AZ USA Tel: 623-562-4592 Revision V
S Display Status
Purpose: Display current track Status. Displays the current Emulation Volume, irack# (cylinder posilion, head

selection), and associated track buffer assignment.

Effective: - T/R ONL/OFFL

Display: Vol:<volume> cyl:<cyl> hd:< hd> trk:< track> tb: <track buf>
Respense: RDY>

SS System Status

F ffective: TR ONL/OFFL

Display: ON WRT IFC SY¥S SCSI FAT PORT PORT IFC
LIN PRT FLT ERR ERR ERR 1DET 2DET ADDR

1 0 0] 0 0 0 1 o 3
Response: RDY>
Explanation: ONLIN 1 = AEM on-line
WRT PRT I = Write Protect is on
IFCFLT | = Interface fault, use "F" command for details
SYS ERR N = system error - see page 119
SCSIERR 0 =no errors

1 = read error
2 =read error
3 = wrile error
4 = write error ---- see page 119

FAT ERR 1 = fatal error
PORT DET | = Port is connected lo a powered up controller

0 = Port is not connected, Port is not enabled, or Host is not powered on
IFC ADDR 0 - 15 = Titerface bus address currently in effect for this AEM

Please note: Additianal information will be displayed if the Mirroring option is installed or ifin the Maintenance Mode
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us

Effective:

Display UPS Status

TERM ONL/OFFL

Purpose: Display the current UPS status. This command is effective only for systems connected to the UPS control interface
and with UPS systems that support the diagnostic information..

Display: UPS = PWR OK BAT OK
UPS = PWR_OK BAT LOW
UPS = PWR_FAIL BAT OK
UPS = PWR_FAIL BAT LOW

Response: RDY>

w Toggle Write Back mode

Purpose: Toggle Write Back mode. This controls whether writes to the SCSI drive are on a dirly block, or entire
track basis.

Effective: TERM ONL/OFFL

Display: WB=0 or WB=1 (0 = OFF = write the entire track, 1 = ON= write only
dirty portion)

Response: RDY>

z Zero statistics counters

Purpose: Zero statislics counters. When Z is issued, the statistics counters are reset. They are also reset when ON-

' LINE is initiated.

Effective: T/R ONL/OFFL

Display: S=RESET

Response: RDY>
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VER Version
Purpose: Displays the sign on message including the firmware VERsion.

Effcctlive:

TR ONL/OFFL

Display: AEM-1 SMD DRIVE EMULATION SYSTEM -

Or:

Or:

Response:

(c)1995-2000 by ARRAID Inc. Revigion 4.16
ARRAID Technical Support TEL: 623-582-4592

AEM-3 SMD DRIVE EMULATION SYSTEM -
{c)1995-2000 by ARRAID Inc. Revision 4.16
ARRAID Technical Support TEL: 623-582-4592

AEM-5C DRIVE EMULATION SYSTEM -
{c)1995-2000 by ARRAID Inc. Revision 1.16
ARRAID Technical Support TEL: 623-582-4592

AEM-6C DRIVE EMULATION SYSTEM -
{c)1995-2000 by ARRAID Inc. Revision 1.16
ARRAID Technical Support TEL: 623-582-4592

RDY>

CHMOD <param> Change Terminal Mode params

Purpose:

Effeclive:

Parameters:

Response:

This command will change the current values of the ECHO and C_CL flags. The changes will not be
permanent. The default value for these flags and Baud rate will be restored when the system rebools.

T/R  ONL/OFFL

+ECHO - sets echo flag

-ECHO - removes echo flag

+C_CL - aclivates convession of <cr> to <cr><If>
-C_CL - removes conversion

+B - Double Baud rate

-B - Halve Baud rate

FAIL> if any parameter argumeils are incorrecl
RDY> othcrwise

1f Baud rate is changed, the system will respond ar the new Baud rate. This will result in the RDY> prompt appearing as
garbage characters. You will also have to change the Baud rate of your tenminal before intelligent communications can
resume. The change will not be permanent. The default value for the Baud rate will be restored when the system reboots.
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CLEAN <Y>

<pat> Initialize a SCSI drive

Purpose: Initialize a SCSI drive. Writes zeros (o every block of the current Emulation Volume {as defined by the
current emulation) on the SCSI drive . This command is used to precondition a SCSI drive, removing all
previously written formatting, data and address marks. It does not affect the low level SCS} formatting,

Effective: DISK TERM OFFL

Parameters: ‘Y’ overrides prompting the user for pennission
SCS1ID - default is 0,

Pat - Word paitern (0 -65535, 0x0 - 0xFFFF) to be writicen to the disk. (Default = Q)
for some Fixed /Removable emulations such as those using XLAT TBL=S8, the system will ask which
partition is to be cleaned (F or R)

Display: Clean process progress is displayed every 10 tracks.

" Response: FAIL> if canister not installed, if key interlock is off, or if a SCSI error occurs during execution of the
CLEAN operation.
RDY> Normal successful completion,

CVOL <N> Change VOLume

Purpose: To define a new Active Volume on the SCST drives. .

Effective: DISK TERM OFFL

Parameters: 01099

Display: Same as “S” command
Response: INV> if a Volume greater than 99 is attempted
RDY> Normnal successful completion.
POCN <ID> Power on Drive bay
Pumose: Apply Power to a removable drive module bay.
Effective: TERM ONL/OFFL
Parameters: 0= Primary drive bay (defaul)
I - 6 = Copy or Mirror drivé bay
Display: none
Response: FAIL> if canister not installed or key interlock is off,

RDY> otherwise.
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POFF <ID> Power off Drive bay

Purpose: Remove power from removable drive module. Ignored if drive is not a removable drive.

Effective: TERM OFFL

Parameters: 0 = Primary drive bay (default)
1 - 6 = Copy or Mirror drive bay

Display: none

Response: RDY>

MM Enable Maintenance Mode

Purpose: Enable the Mainlenance Mode.
Enables the maintenance and debug commands,

Effective: TERM ONL/OFFL

Display: MM=1

Response: RDY>

MT Monitor Track

Purpose: Continuously display the current emulated track position infonmation. Displayis only updated at
approximately 200 ms intervals. ' :

Effective; TERM ONL/OFFL MM

Display: c:0813 h:17 t:15464 (cylinder head and logical track number)

Response: {continucs to display until terminated with any other connnand)

SDODW Security Wipe

Purpose: SCSI1 DOD Wipe performs a securily erase of the Primary SCSI drive. To ensure complete erasure of the
drive, each SCSI block is written with all zeros {0x00) then overwritien with all ones (0xff). This is
repeated 7 times for each block. The block is then overwritten with the pattern 0xF6. All logical SCSI
blocks on the SCSI drive are wiped for all volumes on the drive. The current emulation is ignored.

Effective: DISK TERM OFFL

Parameters: *Y” overrides prompting the user for permission

Display: The progress of the SDODW will be displayed every 10 tracks.
During the process, the front panel LEDs will blink every track and every 10 tracks.
When completed, the total number of blocks erased is displayed.

Response: FAIL> if canister not installed, if key interlock is oft, or if a SCSI error occurs during execution of the

SDODW operation.
RDY> normal completion.
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wWo Toggle Write Only mode
Purpose: Toggle Write Only mode. This mode inhibits track prefetching. Normal seeks and head selects cause the

newly desired track contents to be read from the SCST drive prior to enabling the track to the interface. In
the Write Only mode, a track buffer is assigned for the new irack but it is not filled with corresponding
track from the SCSI drive. This speeds up certain “write only” operalions such as an Format process,
Caution should be used when operating in this mode. Operations that require reading the Emulated track
prtor to writing will not function properly and may cornupt the Emulated image on the SCSI drive.

Setting the Write Only mode will force the Read Ahead mode to 2.

‘The Write Only mode will be automatically terminated when the last Emulated logical track has been

reached.
Effective: TERM ONL/OFFL MM
Display: WO=0 or WO=1 (0 =QFF, 1 =0N)
Respbnse; RDY>

VCOPY <FROM VOL> <TO VOL> <T> Volume COPY command

Purpose: Copy the Emulated Volume image from one logical volume to another logical volume on the Primary disk drive at
SCSIID 0. The mumber of tracks (o be copied is determined from the current drive emulation configuration table,
This command nay be used 1o make backup copies of an Emulated image on the same drive providing, of course,
the drive has the capacity to hold more than one Emulated image. See Table 3 page 36

Effective: b T/R OFFL
Parameters: FROM VOL=  the source Volume # on the Primary drive.
TO VOL~= the target Volume # on the Primary. The SCSI drive must have sufficient
capacity (o hold the complete Emulated image for both volumes.
T= If this argument is present when in the Maintenance Mode, the VCOPY

command will perform as 2 SCSI drive test / exerciser randomly copying tracks
- The VCOPY will run continuously uatil the key interlock is opened,

NOTE: The VCOPY command provides a means to cxercise the SCSI drive using both read and write commands
by copying a volume 1o jtself.
For exampie:
YCOPY 00 will copy volume zero to itself.
VCOPY 0 0 T will copy random tracks on volume zero to itself and run
continuousty until the FAULT-CLEAR swilch is pressed.
If the WRITE PROTect switch is on, the drive will only be read and not wrilten. ,

Display: Volume numbers and nuniber of tracks to be copied. (Emulated heads and cylinders)
The progress of the Volume COPY will be displayed cvery 10 tracks.
During the process, the front panel LEDs will blink every track and every 10 tracks.

Response: RDY> il the command completed successfully.
REJ> if the AEM is not OFF-LINE when command is issued..
FAIL> ifany SCSI operation returns a non recoverable error.
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17.3 USING AEM CONFIGURATION COMMANDS

The AEM is configured using programmable configuration tables that are resident in the on board FLASH memory. The FLASH
resident tables may be reconfigured by the user. This provides a facility to make configuration changes using a simple command
interface. The AEM system contains one system configuration table, and 16 drive emulation configurations tables. The system
configuration defines variations in system hardware such as Track buffer size, operator panel type, fixed or removable drive types, UPS
control interface, etc. The drive emulation tables control the specific drive emulation parameters and various operating modes such
as Read-ahead, sector conirol, hard or sofl sectoring, etc.

The configuration process in the AEM is illustrated as follows:

T
I i

) LOCAL
FLASH TABLES TXBLE INDIV VARs

The 16 Configuration tables containing specific emulation variables reside in the FLASH. The FLASH’s file directory indicates the
location of each table, and which one is active. Only one table may be aclive at a time. The AEM systein uses the aclive table to
control power up loading and initialization of the firmware. The active table is loaded from FLASH into to the processor’s RAM where
it is referred 1o as the LOCAL TABLE. The system uses the LOCAL TABLE for hardware initialization and system operation.

A list of the current valid configuration variables may be found in Appendix A. The “Configuration Display™ command will also
list these variables.

Changing the AEM Emulation is a three step process:

() Variables in the LOCAL TABLE may be modified using the ‘Change Variable’ conunand, These changes have no
immediate effect on the system. The “Check Config” command verifies the validily of certain variables. Others are
checked for dependency. If the check is OK, the LOCAL TABLE may be saved in the FLASH.

Shortcut Note: the "CV" command may be ommitted. Merely typing the VAR=VALUE is sufficient,

(2) To make the changes permanent, the LOCAL TABLE must be saved to the FLASH memory by answering "Y" to
the "OK to write to flash" prompt or using the “Configuration Write” command. The “Configuration Write”
command copies the LOCAL TABLE into the aclive FLASH TABLE.

(3) The system must then be power cycled in order for the new lable to 1ake efTect.

1) After a table is modified, the system will not go ON-LINE until power cycled.

To modify data in a different table, use the *Change Table' command. Changes may then be made to the vartables in the new table.
However, the system musi be power cycled for that table to be in effect.
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17.3.1 CONFIGURATION COMMANDS

CC Check Configuration

Purpose: Check Configuration performs a rules check on the parameters in the current con figuration tables. It also
calculates some of the dependent variables. Both the current configuration table and the current system
configuration table are checked wilh this command.

Effective: T/R OFFL

Parameters: none

Display: none

Response: RDY> if all paramelers are valid
FAIL> if any parameler or combination of parameters is invalid

CcD Configuration Display

Purpose: Configuration Display lists all the variables in the current local table and their values,

Effective; TR ONL/OFFL

Paramelers: none

Display: Variable Value Variable Value
MAX CYL 822 PRI_SEL_MD 0
MAX_HD 4 UNIT_ADD 0
TRACK_LEN 20160 ONL_SAVE 0
NUM_SCTRS 18 WP_SAVE 0
SCTR_LEN 2241 UNIT ID 0
SMD MODE 0 HOLD ONC 0
AM_MODE 0 SET_SIZE 32
BLOCK 1 XLAT TBL 0
FREEZE 0 SEL_MODE 0
JAMB 0 S5CSI_PARAMO 208
CLOCK 0 SCSI_PARAM]1 208
NONC_BLOCK 0 SCSI_PARAM4 208
RD AHD 2 SCSI_PARAMG 208
WB_MODE 1 0
RTZ TICKS 1 0
REL TICKS 50 0
(Note: the above order may vary from table 10 table)

Response: RDY>
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CT <N> Change Table
Purpose: Change Config Table selects a new configuration table in FLASH. (To display the table descriptions, use
the DIR command.)
Effective: T/R OFFL
Parameters: ‘N’= new configuralion table nuinber (0 - 15)

Display: The table name for the newly sefecled table
Example: Configuration is : CDC9766_ XDX Controller

Response: RDY> The table variables are now available for display or inodification. However, power must be cycled

to allow the new table to take effect.

CW <Y> Config Write

Purpose: Config Wriie performs a check of the configuration variables ("CC"} and writes the current local
configuration {able to FLASH.

Effective: TR OFFL

Parameters:

‘Y’ is optional. If specified, the write takes place immediately. If not, the user will be prompted for
permission.

Display: none
Response: RDY> if write is OK
FAIL> il CFG table was not found (FLASH was corrupted}
or if Config data is invalid (see ‘CC’ command)
CS TEXT Change title String
Purpose: Changes the configuration table’s title siring in the FLASH directory. This command affects only the
current table, and immediately alters the title string in the FLASH,
Effeclive: T/R OFFL

Parameters:

Display:

Response:

TEXT is the title string. Tt must contain only valid ASCII text characters. It may not have any intervening
spaces (Use the underbar * ' character). The texi string will be truncated at 21 characters.

none

RDY>
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CV VAR=VAILUE Change Emulation or System Variable
Purpose; Change Variable. Changes variable values in the AEM local emulation or system configuration table.

Shortcut Note: the "CV" command may be 0mmilled. Merely typing the VAR=VALUE is sufficient.

Effective: TR OFFL

Parameters: 1 to 5 parameters of the format VAR=VALUE.
VAR must be a valid configuration keyword. No spaces are allowed between parameters and the equal
sign.

Display: Changed Configuration Table or System Configuration Table followed by a prompt for writing the table
lo FLASH.

Response: RDY>  if VAR name is good

INV> if VAR name is not found
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17.3.2 SYSTEM CONFIGURATION COMMANDS

CCS Check Configuration (System)

Purpose: Check Configuration performs a rules check on the parameters in the curmrent config tables. It also
calculates some of the dependent variables. Both the current config table and the current sys config table
are checked with this command.

Effective: TR

Paramelers: none

Display: none

Response: RDY> if all parameters are valid
FAIL> if any parameler is invalid

CDS Configuration Display (System)

Purpose: Configuration DiSplay (System) lists all the variables in the current local table and their values.

Effective: T/R ONL/OFFL

Paramelers: none

Display: Variable
MEM_SIZE 4
MEM_SIMMS 4
NUM_TB 512
OP_TYPE 0
REMOV 1
REMOVB 1
AEM_SCSI_ID 7
BACKUP_ID 4
COPY_ID 4
MIRROR ID 0
UPS_DELAY 500
UPS_FLAGS 0
COMM1_BAUD 9600
COMM1_FLAGS 52

]

Response:

RDY>
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CSS TEXT Change title String (System)

Purpose; Changes the System configuration table’s title string in the dircctory. This command affects only the
current system config table, and alters the title string in the FLASH immediately

Effective: TR OFFL

Paramcters:

TEXT is the title string. Tt must contain only valid ASCII text characters. It may not have any intervening
spaces (Use the underbar * * character instcad of a space). The text siring will be truncated at 21
characlers.

Display: none

Response: RDY>

CVS VAR=VALUE Change Emulation or System Variable

Purpose: Change Variable. Changes variable values in the AEM local emulation or system configuration table.
Shortcut Note: the "CVS" command may be ommitted. Merely typing the VAR=VALUE is sufficient.

Effective: TR OFFL

Parameters: | to 5 paraneters of the format VAR=VALUE.
VAR must be a valid configuration keyword. No spaces are allowed between parameters and the equal
sign.

Display: Changed Configuration Table or System Configuration Table followed by a prompt for wriling the table
to FLASH.

Response: RDY> if system VAR name is good
INV>  if system VAR name is not found

CWS <Y> Config Write (System)

Purpose: Config Write (System) performs a check of the system configuration variables ("CC") and writes the
current local system config table to FLASH.

Effective: TR OFFL

Paramelters: 'Y’ is optional. If specified, the write 1akes place immediately. If not, the user will be prompted for
permission,

Display: none

Response: RDY> if wrile is OK

FAIL> if CFG table was not found {(FLASH was corrupted)
or if System Config data is invalid (seec *CCS’ command)
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17.4 DIRECTORY COMMANDS

Revision V

DIR Display Config tables Directory
Purpose: Displays the FLASH configuration table DIRectory on the terminal.
Effective: TR ONL/OTFL
Paramcters: none.
Display: lists the configuration tables by table number:
TABLE DESCRIPTION -
SYS AEM Al4 1 R B R This is the System config table
0 80MB 245 BLK This is CONFIG TABLE 0
CUR1 160MB 32S BLK This is CONFIG TABLE 1 (active)
2 80MB 40S BLK This is CONFIG TABLE 2
3 160MB 40S BLK This is CONFIG TABLE 3
4 300MB 405 BLK This is CONFIG TABLE 4
5 340MB 405 BLK This is CONFIG TABLE 5
6 675MB 405 BLK This is CONFIG TABLE ©
7 80MB 23S BLK This is CONFIG TABLE 7
8 160MB 23S BLK This is CONFIG TABLE 8
9 300MB 235 BLK This is CONFIG TABLE 9
10 340MB 23S BLK This is CONFIG TABLE 10
11 675MB 235 BLK This is CONFIG TABLE 11
12 120MB 675 BLK This is CONFIG TABLE 12
13 80MB 645 BLK This is CONFIG TABLE 13
14 160MB 64S BLK This is CONFIG TABLE 14
15 FACTORY TEST This is CONFIG TABLE 15
Response: RDY>
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DFD

Purpose:

Effective:

Parameters:

Display:

LINE
00
01
02
03
04
05
06
07
o8
09
10
11
12
i3
14
15

ID
01
30
a0
al
a2
a3
ad
ab
ab
a7l
a8
a9
aa
ab
ac
ad

Display File Directory

Display File Directory. Displays the FLASH file directory on the terminal.

TR OFFL
none.
lists the directory entries by line number:
LOC SIZE LOAD ENT DESCRIPTION

e000 0800 0000 0000 Directory
080 0100 0000 0000 AEM A44 1 R M R

€090 0200 0000 0000 BOMB UDC/IDC_ 563X This is CONFIG TABLE 0
e0b0 0200 0000 0000 300MB_UDC/IDC_565X This is CONFIG TABLE 1

e0d0 0200 0000 0000 82MB_IDC 533X
e0£0 0200 0000 0000 160MB_IDC 535X MMD
€110 0200 0000 0000 474MB_IDC 536X FUJI
€130 0200 0000 0000 675MB_IDC_ 566X FMD
el50 0200 0000 0000 SPARE
e170 0200 0000 0000 SPARE
€190 0200 0000 0000 SPARE
elb0 0200 0000 0000 SPARE
eld0 0200 0000 0000 SPARE
elf0 0200 0000 0000 SPARE
e210 0200 0000 0000 SPARE
€230 0200 0000 0000 SPARE

Hit <space> to continue, any other key toc EXIT
ID LOC SIZE LOAD ENT DESCRIPTION

LINE
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

ae
2f
08
09
0a
0b
11
13
14
12
0d
10
40

£ff-

00
00

e250 0200 0000 0000 FACTORY VAX TST

This is CONFIG TABLE 2

e270 0200 0000 0000 FACTORY PFTU TST This is CONFIG TABLE 15 {active)

€290 073d 0000 0000 OPR___ A
e308 073d 0000 0000 MGR16_ A
€380 073d 0000 0000 MGR32__ A
e3£8 073d 0000 0000 MGR64__ A
€470 073d 0000 0000 SELND_ A
ede8 073d 0000 0000 SELDLY A
€560 073d 0000 0000 SELLCH_A
e5d8 164e 0000 0000 SMD3 __ A
€758 2e64 0000 0000 ADR4S_ A
ead0 2e64 0000 0000 DATHS A
ef00 ££££ 0800 0000 AEMOS
££00 1000 ££00 0000 Loader
0000 0000 0000 0000

0000 0000 0000 0000

Hit <space> to continue, any other key to EXIT

Response:

RDY>
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17.5 USING SCS| COMMANDS

The SCSI command inlerface contains many more conmands than are used by the system. Only SCSI Reset, SCSI Start, SCSI Stop,
SCSI Test Unit Rdy, SCSI Request Sense, SCSI Rd Cap, SCS1 Wr Track, and SCSI Rd Track are used by the AEM. The other
commands are provided for firmware debug and diagnostic use.

The AEM uses only the Read Track and Write Frack functions to transfer data directly (DMA) to the track buffer memory. The Read
and Write Block commands use a non-DMA mode. Data for these commands is stored in a local buffer. The block cominands are

provided merely as a diagnostic tool,

The CLEAN command has been provided to initialize drives that have been used in a different application and ensure that all previous
information is overwritten with all zeros.

Additional commands are available for controlling an optional SCSI Tape or Disk backup device. These commands allow the
“CLONING" and/or BACKUP of the Emulated data drive to removable media for archival or backup purposes.

17.5.1 SCSI COMMANDS

The standard response for SCSI commands will be as follows, uniess otherwise noted:

RDY> if the SCSI transaclion retumed STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
Additionally, SRST and SSNS gct sense information. The SENSE KEY must be NO SENSE.
REJ> if the AEM is ON-LINE or not in Maintenance Mode.
FAIL> il the SCSI transaction returns bad STATUS, MESSAGE, or SENSE, or if the drive returns a FATAL
: ERROR.

Commands that apply 10 both disk and tape SCS] devices are designated D/T and must have the <ID> specified or ihe command will
default to SCSI 1D 0. Commands that apply to disk onty arc designated DISK. Commands that apply to tape only are designated TAPE
and must have the tape drive SCSI 1D (BACKUP_ID) specified as they normally defauit to the hard drive SCS11D.

SRST <ID> SCSI Reset

Purpose: SCSI Reset.  This command is to reset and reslore Fhe drive and SCSI bus to a known state.

Effective: DIT TR OFFL MM

Parameters: 1D - SCSI1 1D - optional, default is 0.

Display: none

Response: RDY> if the SCSI transaction retumed STATUS = GOOD, MESSAGE = COMMAND COMPLETE.

Additionally, SRST and SSNS gel sense information. The SENSE KEY must be NO SENSE.

REJ> if the AEM is ON-LINE or not in Maintenance Mode.
FAIL> if the SCSI transaction returns bad STATUS, MESSAGE, or SENSE, or if the drive retums a
FATAL ERROR.




ARRAID, Inc.

Page 90 AEM User Manual

~RevisionV-- Phoenix, AZ USA ~ Tel: 623-582-4592

STUR <ID> SCSI Test Unit Ready

Purpose: Tests for the SCSI device “ready to read / write” media condition.

Effective; DIT T/R OFFL MM

Parameters: ID - SCSI ID - optional, default is 0,

Display: none

Response: RDY>  ifthe SCSIcommand returned STATUS = GOOD and MESSAGE = COMMAND COMPLETE.
REJ> ifthe AEM is ON-LINE or not in Maintenance Mode.
FATIL> if the SCSI transaction retums bad STATUS, MESSAGE, or SENSE, or if the drive retumns a

FATAL ERROR.

SSNS <ID> SCSI Request Sense

Purpose: Obtain sense information from the SCSI drive.
D/T TERM OFFL MM

Effeclive:

Parameters:

ID - SCST1D - optional, default is .

Display: Sense Data if SENSE KEY is non zero
Response: RDY>  if the SCSI transaction returned STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
Additionally, SRST and SSNS get sense information. The SENSE KEY must be NO SENSE.
REJ> if the AEM is ON-LINE or not in Maintenance Mode.

-FAIL> if the SCSI transaction retums bad STATUS, MESSAGE, or SENSE, or if the drive retumns a

FATAL ERROR.
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SINQ <iD> SCSl Inquiry
Purpose: Retrieve drive information from the SCSI device
Effective: /T TERM OFFL MM
Parameters: ID - SCSIID - optional, default is 0.
Display: none, data is put in the BUFFER

Example of buffer vsing SINQ followed by a SDB command: '

0 0 2 233 0 0 92 44 49 43 52 4f 50 20 20 ..e..3..MICROP

34 32 32 31 2d 30 39 4d 5a 20 20 31 30 32 30 34 4221-09M2 10204
48 54 30 31 34 32 32 31 2d 30 39 53 43 32 31 30 HT014221-095C210

32 30 34 58 54 4e 30 35 0 b 2£ 87 0 d 9 54 204XTNO5../..T
0 e753d 0 ed8 30 0 £ 3dea 0 £ 7a ec ..u=..+0..4Q..zw
0 £ 7£ 69 011 53 c1 0 12 ab £0 0 14 bf 88 .i..Sl..hE..1é
0 14 df 73 0 18 5e 2a 0 19 86 ec 0 19 b7 80 ..Ws A% o 4
0 la 62 c6 0 1b £9 ¢4 © lc el 58 0 1d £6 7c¢  ..bf..— .BX..Z|
0le 88 b9 022 a28 0229 e7 024 5416 ..&].". (."t.5T.
0 26 ac 27 029 ¢c3 £f0 0 2a 73 d5 0O 2e 20 1f .&M'.)}E.*sr.. .
0 2e 56 55 0 2f 30 bl (0 35 e7 52 0 38 1lc a ..VU./0Z.5TR.8B..
0 38 36 ed 0 38 39 db O 38 3cc9 0 38 3f b7 .86¢.89].8<5.82
0 38 42 a5 0 38 45 93 (¢ 38 48 81 0 38 4b 6f .8BN, 8E. 8H. 8Ko

0 38 4e 5d 0 38 51 4b 0 38 53 5£ 0 38 54 39 .8N] .80K.8S .8T9
0 38 57 27 0 38 5a 15 0 38 5d 3 ¢ 38 5f f1 .8W'.82..8]..8_¢
0 38 62 df 0 38 65 cd 0 3B 68 bb 0 38 6b a9 .8b™, 8e=. 8hy . 8k
Hit <space> to continue, any other key to EXIT

Response: RDY> if the SCSI transaction retumed STATUS = GOOD, MESSAGE = COMMAND COMPLETE.

Additionally, SRST and SSNS get sense information. The SENSE KEY must be NO SENSE.
REJ> if the AEM is ON-LINE or not in Maintenance Mode.
FAIL> if the SCSI iransaction retums bad STATUS, MESSAGE, or SENSE, or if the drive retums a
FATAL ERROR.

SSTRT <ID> SCSI Start Unit

Purpose: Start the SCSI drive’s spindle motor

Effective: DISK TERM OFFL MM

Parameters: ID - SCSIID - optional, default is 0.

Display: none

Response: RDY> if the SCSI transaction remmed STATUS = GOOD, MESSAGE = COMMAND COMPLETE.

REJ> if the AEM is ON-LINE or not in Maintenance Mode.

FAIL> if the SCSI transaction returns bad STATUS, MESSAGE, or SENSE, or if the drive returns a
FATAL ERROR,
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SSTOP <ID>

SCSI Stop Unit

Purpose: Stop drive spinning.
Effeciive: DISK TERM OFFL MM
Parameters: ID - SCSI ID - optional, default is 0.
Display: none
Response: RDY> if the SCSI transaction returned STATUS = GOOD,
MESSAGE = COMMAND COMPLETE.
REJ> if thec AEM is ON-LINE or not in Maintenance Mode.
FAIL> if the SCSI transaction retumns bad STATUS, MESSAGE, or SENSE, or if the drive retums a
FATAL ERROR.
SCAP <iD> SCSI Read Capacity
Purpose: Read the capacity of the SCSI drive.
Effective: DISK TERM OFFL MM
Parameters: ID - SCSI ID - optional, default is 0.
Display: Capacity in blocks and bytes. Example:
Drive capacity is 4004218 blocks of 512 bytes
Response: RDY> if the SCSI transaction retumed STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
REJ> ifthe AEM is ON-LINE or not in Maintenance Mode.
FAIL> if the SCSI transaction returns bad STATUS, MESSAGE, or SENSE, or if the drive retums a
FATAL ERROR. '
SDUMP <ID> SCSI1 Drive Dump
Purpose: SCSI Drive Dump. This command may be used to display the contents of a SCSI drive on the terminal.
Effective: TERM OFFL
Parameters: nene

Display: Test information
Response: RDY> if the SCSI transaction returned STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
REJ> ifthe AEM is ON-LINE.

FATL> if the SCSI transaction returns bad STATUS, MESSAGE, or SENSE, or if the drive refurns a
FATAL ERROR.
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SSCAN SCS) Bus Scan
Purpose: Scan SCSI Bus. This command is used to display the active SCSI devices on the terminal.
Effective: TERM OFFL

Parameters:

Removable drives should be powered on prior to issuing this command

Display: Test information

Response: RDY> if the SCSI transaction retumed STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
REJ> if the AEM is ON-LINE.

SFIFO SCSI Test Fife

Purpose: SCSI Test FIFO. This test verifies that the CPU interface o the SCSI controller chip is working. This
command is intended Ffor factory testing only.

Effeclive: TERM OFFL

Parameters: none

Display: Test information

Response: RDY> if the SCSI transaciion retumed STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
REJ> ifthe AEM is ON-LINE.
FAIL> if the SCSI transaction returns bad STATUS, MESSAGE, or SENSE, or if the drive retums a

FATAL ERROR.

SRBLK BLOCK <ID> 5CSI Read Block

Purpose: Read logical black from the SCSI device(non DMA).

Effective: DISK TR OFFL MM

Paramelers:

Display:

Response:

BLOCK is the block number to read. It must be within the capacity of the current drive emulation or the

command will fail.
ID - SCSI ID - optional, default is 0.

none. Data is transferred to the BUFFER

RDY> if the SCSI transaction retumed STATUS = GOOD, MESSAGE = COMMAND COMPLETE.

REJ> if the AEM is ON-LINE or not in Maintenance Mode.

FAIL> if the SCSI transaction retuns bad STATUS, MESSAGE, or SENSE, or if the drive returns a
FATAL ERROR.
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SWBLK BLOCK <ID>

Purpose:
Effective:

Paramelers:

SCSI Write Block
Writes a SCSI logical block from ihe BUFFER (non DMA).

DISK TR OFFL MM

BLOCK is the block number to write. I must be within the capacity of the drive or lhe cornmand will fail.
1D - SCSI ID - optional, default is 0.

Display: none. Data is transferred from the BUFFER

Response: RDY>  if the SCSI transaction retumed STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
REJ> if the AEM is ON-LINE or not in Maintenance Mode.
FAIL> il the SCSI transaction retumns bad STATUS, MESSAGE, or SENSE, or if the drive retums a

FATAL ERROR.

SFB <DATA> SCSI Fill Buffer

Purpose: Fills the SCSI BUFFER with a daia patlern.

Effeclive: TERM OFFL MM

Paraineters:

DATA (a single byte) is used to fill the BUFFER. If DATA is not specified, 0 is used (clear buffer).

Display: nong

Response: RDY> if the SCSI transaction retuned STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
REJ> if the AEM is ON-LINE or not in Maintenance Mode.
FAIL> if the SCSI transaction retums bad STATUS, MESSAGE, or SENSE, or if the drive retumns a

FATAL ERROR.

SRTRK TB TRACK <ib> SCSI] Read Track

Purpose: SCSI Read Track (DMAY}. This conmand uses the DMA channel io transfer data to a track buffer. The
amount of data transferred is based on the size of the current Emulated track. (This command should be
used only after a SCAP command has been issued.)

Effective: DISK T/R OFFL MM

Parameters: TB is the target track buffer.
TRACK is a valid logical Emulated track.
ID - SCSI ID - optional, default is 0.

Display: none

Response: RDY>  if the SCSI transaction returncd STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
REJ> if the AEM is ON-LINE or not in Maintenance Mode.

FAIL> if the SCSI transaction returns bad STATUS, MESSAGE, or SENSE, or if the drive retums a
FATAL ERROR.
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SWTRK TB TRACK <ID>

SCSI Write Track

Purpose: SCSI Write Track (DMA). This command uses the DMA channel to transfer data from a track buffer. The
amount of data transferred is based on the size of the current Emulated track. (This command should be
used only after a SCAP command has been issued.) :

Eflective: DISK T/R OFFL MM

Paramelers: TB is the sowice track buffer,

TRACK is a valid logical Emulated track.

ID = SCSI ID - optional, default is 0.

ID =“A” (AEM “C” Models only) Writes all track buffers in the current emulation to the SCSI drive at
SCSIID 0.

Display: none

Response: RDY>  if the SCSI transaction returned STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
REJ> if the AEM is ON-LINE or not in Maintenance Mode.

FAIL> if the SCSI transaction retums bad STATUS, MESSAGE, or SENSE, or if the drive returns a
FATAL ERROR.

STEST <Y> SCSI Disk Self Test

Purpose: Provide an Off-Line test capability for a SCSI Disk drive. Only Volume 0 of the "primary™ SCSI drive at
SCSIID 0 will be tested. The test consists of 1 pass of the "CLEAN " command followed by one pass of
the "VCOPY 00" followed by a continuous random read write test "VCOPY 0 0 T". Testing will continue
untill either an crror results, the FAULT- CLEAR switch is pressed, or the drive interlock or keylock is
opened

Effective: DISK TR OFFL MM

Parameters: <Y - advance response 1o Destroy data Query

Display: Progress of test and performance resulls

Response: REJ> ifthe AEM is ON-LINE or not in Maintenance Mode.

FAIL> if the SCSI transaction retums bad STATUS, MESSAGE, or SENSE, or if the drive retums a
FATAL ERROR.
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STRBK #OFBLKS <ID>

SCS] Tape read block

Purpose: Read the nex1 scquential block(s) from tape.

Effective; TAPE T/R OFFL MM -

Parameters: #OF BLKS - Number of 512 byte blocks 1o be read.
ID - SCSIID - optional, default is (BACKUP_ID),

Display: nonc

Response: RDY>  ifthe SCSI lransaction retumed STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
REJ> ifthec AEM is ON-LINE or not in Maintenance Mode.
FAIL> if the SCSI transaction returns bad STATUS, MESSAGE, or SENSE, or if the drive returns a

FATAL ERROR,

STRW <iD> SCSI Tape Rewind

Purpose: SCSI Tape rewind command

Effective: TAPE T/R OFFL MM

Parameters: 1D - SCSIID - optional, default is (BACKUP_ID).

Display: none

Response: RDY> if the SCSI transaction returned STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
REJ> ifthe AEM is ON-LINE.
FAIL> if the SCSI transaction returns bad STATUS, MESSAGE, or SENSE, or if the drive returns a

FATAL ERROR.

STMSL <ID> SCSI Tape mode selact

Purpose: Mode select command for tape (mode select data is ﬁnnwarc‘predeﬁned for each device type)

Effective: TAPE TR OFFL MM

Parameters: ID - SCSEID - optional, default is (BACKUP_ID).

Display: none

Response: RDY>  if the SCSI transaction retumed STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
REJ>  ifthe AEM is ON-LINE or not in Maintenance Mode.

FAIL> if the SCSI transaction retums bad STATUS, MESSAGE, or SENSE, or if the drive relums a
FATAL ERROR.
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STWBK #OF BLKS <ID> SCSI Tape write block

Purpose: Write block(s) from SCSI BUFFER command

Effective: TAPE T/R OFFL MM

Parameters: #OF BLKS - Number of 512 byte blocks to be wriiten.
1D - SCSI 1D - optional, default is (BACKUP_ID}.

Display: none

Response: RDY> if the SCSI transaction returned STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
REJ>  if the AEM is ON-LINE or not in Maintenance Mode.
FAIL> if the SCSI transaction returns bad STATUS, MESSAGE, or SENSE, or if the drive retums a

FATAL ERROR.

STRTK TB <ID> SCSI Tape read track

Purpose: Reads the next logical Emulated track from the tape device.

Effective: TAPE T/R OFFL MM

Parameters: TB - Track buffer number to be used
1D - SCSLID - optional, default is (BACKUP_ID).

Display: nonc

Response: RDY> if the SCSI transaction remmed STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
REJ> if the AEM is ON-LINE or not in Maintenance Mode.
FAIL> if the SCSI transaction retumns bad STATUS, MESSAGE, or SENSE, or if the drive retums a

FATAL ERROR.

STWTK TB <ID> SCSI Tape write track

Purpose: Writes a logical Emulated (rack to the tape device from track buffer TB

Effective: TAPE TR OFFL MM

Parameters: TB - Track buffer number to be used
ID - SCS1 ID - optional, default is (BACKUP_ID),

Display: none

Response: RDY> if the SCSI transaction returned STATUS = GOOD, and MESSAGE = COMMAND

COMPLETE.

REJ> ifthe AEM is ON-LINE or not in Maintenance Mode.

FAIL> if the SCSI transaciion retums bad STATUS, MESSAGE, or SENSE, or if the drive rctums a
FATAL ERROR.
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STMSN <ID> SCSI Tape - mode sense
Purpose: Obtain Mode Sense information from SCSI Tape device
Effective: TAPE TR OFFL MM

Paramelers:

1D - SCSI'ID - optional, default is (BACKUP_ID).

Display: (See individual Tape Drive manual for explanation of Mode Sense data) Example:
Mode sense data = ¢, 4, 10,8,1,0,0,0,0,0,2,0,2, I¢c, 0

Response; RDY> if the SCSI transaction retumed STATUS = GOOD, MESSAGE = COMMAND COMPLETE.
REJ> ifthe AEM is ON-LINE or not in Maintenance Mode.
FAIL> if the SCSI transaciion returns bad STATUS, MESSAGE, or SENSE, or if the drive retumns a

FATAL ERROR. '

STWH <ID> SCSI Tape write header

Purpose: Write a header on the SCSI tape.

Effeciive: TAPE T/R OFFL . MM

Parameters:;

ID - SCSI'ID - optional, default is (BACKUP_ID).

Display: none
Response: RDY>  if the SCSI transaction retumed STATUS = GOOD, MESSAGE = COMMAND COMPLETE,
REJ> ifthe AEM is ON-LINE or not in Maintenance Mode.

FAIL> if the SCSI transaction returns bad STATUS, MESSAGE, or SENSE, or if the drive retumns a
FATAL ERROR,




ARRAID, Inc.

AEM User Manual Page 99

Phoenix, AZ USA Tel 623-582-4592 Revision V

17.6 TRACK BUFFER DEBUG COMMANDS

TBD <TB> <MODE> <SCTR> <ADDR> <BITS> Track Buffer Dump

Purpose:

Effective:

Parameters:;

Track Buffer Dump displays the track buffer on the terminal.
TERM ONL/OFFL MM

TB is the {arget track buffer.

MODE is the display mode. H = hexidecimal, O = octal, B = binary, A = ASCIL
SCTR is the beginning sector number. Default is sector 0.

ADDR is the beginning buffer offset address. Default is 0.

BITS is the desired bit offset for each word in the buffer. Default is 0.

Parameters must be entered in sequence. ic. if the <MODE> parameter is desired, <TB> must be entered
prior to <MODE>. Once a parameler is entered, subsequent TBD commands will defaull to the mos!
recently entered parameter values.

Display: Dump in requested mode.
Response: RDY>
REJ> if the AEM is not in Maintenance Mode.
TBDIR Track Buffer Directory
Pumpose: Track Buffer Directory displays the track buffer directory.
Efl’cclive: TERM ONL/OFFL | MM
Parameiers: none

Display:

Response:

Direclory Dump: TB#: TRACK# LRU VD
LRU = [.east Recently Used count

V = Valid
D = Dirty
RDY>

REJ> if the AEM is not in Maintenance Mode.
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TBF TB <NUM> Track Buffer Fill

Piwpose: Track Buffer Fill(s) the track buffer with value NUM.

Effective: TERM ONL/OFFL MM

Paramelters: TB is the target track buffer.(if TB is specified as »A”, all track buffers will be filled with their
corresponding number. This process may fake several minutes to compleie,)
NUM is the value (o be used for fill bytes (0-255). Default is 0.

Display: none

Response; RDY>

REJ> if the AEM is not in Maintenance Mode.
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17.7 USING TRACE COMMANDS

The AEM TRACE function may be used to log Activity and Error information without affecting system performance. The TRACE
Buffer is an array of 2048 memory locations into which information is stored. When trace is aclivated, various software roulines may
log information in the Trace Buffer for later display. This prevents system from being over burdened by displaying large amounts of

information.

To use the TRACE commands, the AEM must be placed in Maintenance Mode.

The TRACE process operates using FLAGS and TIME. The flags control which information is logged:
The TRACE operates like a one-shol, friggered by the *T* command. TRACE may be triggered as many times as desired. Information
is only logged while TRACE is active. Time may be specified up to 65535 10MS ticks (about 10.9 min.).

The TRACE Buffer is a ring buffer. It is 2048 enirys deep therefore, only the last 2048 events are stored. Previous logged events are
overwritten. Displaying the TRACE buffer also clears the buffer.

17.7.1 TRACE COMMANDS

TS TIME <FLAGS>

Purpose:

Effective:

Parameters:

Display:

Response:

NOTE:

Trace Setup

Trace Setup. When activated, the trace will run until the time specified in TIME argument has clapsed.

TERM ONL/OFFL MM

TIME is the time duration that TRACE inforimation is logged. 1f TIME is specifted as zero (0), trace will
run indefinitely. Flags are:

FLAG

ERRI
ERR2
SEL
IFCI
IFC2
SCSII
SCSI2
MON
wQl
ALL

FUNCTION

SCSI Command Errors

Detailed Dump SCSI Command Errors

Select interrupt processing

Interface interrupt activity

Detailed Breakdown Interface interrupt activity
Shows SCSI routine calls

Shows SCSI Wait lor interrupt (wfi) aciivity
Shows track reading and writing activity
Shows wrile queue activity

All of the above

Use a ‘+” in front of the name to activale a irace, and a *-’ to deactivate a trace.

none.

RDY>

To place the AEM in the trace mode aulomatically upon power up, Set the
UNIT_ID configuration variable to 255. The AEM will be placed in the
equivalent of “TS 0 +ALL” at power up.
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T Toggle Trace active
Purpose: Trace toggles the TRACE function. The trace will un until the TIME specified in the Trace Setup
comunand is reached (see TS).
Effeciive:  TERM ONL/OFFL MM
-Paramclers: none.
Display: Trace=1 (the trace flags will be displayed) or Trace=0
Response: RDY>
D Trace Display
Purpose: Trace Display dumps the trace information to the terminal.
Effective: TERM ONL/OFFL MM
Parameters: ione.
Display: Displays the most recent TRACE infonnation, u-p to 2048 lines.

Response:

RDY> afler TRACE dump or if no TRACE information has been collected.
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18 OFF-LINE BACK UP OPTION

The AEM can be optionally configured with an off-line backup capability. Either a tape drive or another disk may be employed as
the backup device. The backup and restore is similar regardless of the type of device used. Please refer to the lcrmmal commands
BACKup, COPY, and RESTore. (see section 18.7 page 108)

18.1 DISK TO DISK BACKUP USING INTEGRATED FLAT or PUSHBUTTON OPERATOR
PANELS

If a removable disk drive or removable media disk drive is used as the backup device, the following procedure may be used lo copy
the current velume on the primary SCSI drive(as entered in the optional multi-volume Volume IID switch) to volumne zero on the backup
device:

The AEM must be in the OFF LINE state,

Select the primary drive volume to be backed up. (this backup procedure allows only Volume 0 to be the target volume
: on the Backup device)

Press and hold the FAULT CLEAR switch.

Press the WRITE PROTECT swiich while holding the FAULT clear switch.

When the FAULT and WRITE PROTECT indicators begin flashing, release both switches.

The indicators will flash for 10 seconds. During that interval press the ON-LINE switch.

When the ON-LINE switch is pressed, the READY and SELECTED indicators will tum on. The backup process has begun.
Both drives wili be spun up (if not already spmnmg) checked for capacity to handle the number of blocks for the current emulation,
and readied for reading or writing.
As cach Emulated track is copied‘lo the backup device, the READY indicator will blink. The backup ¢lapsed time will depend on drive
types and capacity of the curent emulation, Only the tracks vsed for the current emulation (as defined by the current emulation
configuration) and current volume will be copied o the backup device.

When all four indicators go oul, the system has retumed to normal mode.

1f the backup process terminates abnonmally, the FAULT indicator will remain on or flash a fault code. If power is interrupted, or the
process is aborted by some other means, the procedure may be restaried.

For Fixed/Removable emulations (such as XLAT TBL=R), only the Removable partition can be backed up using the Front Pancl
Backup procedure.

18.2 DISK TO DISK BACKUP USING CENTER MOUNTED FLAT OPERATOR PANELS

If a removable disk drive or removable media disk drive is used as the backup device, the following procedure inay be used to copy
the current volume on the primary SCS1 drive(as entered in the optional multi-volume Volume ID switch) to volume zero on the backup
device: ‘

The AEM must be in the OFF LINE state.

Select the primary drive volume io be backed up. (this backup procedure allows only Volume 0 to be the target volume
on the Backup device)
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Press and hold the FUNCTION swilch.

Press the BACKUP switch while holding the FUNCTION switch.

When the BACKUP swilch is pressed, the READY and SELECTED indicators will turn on. The backup process has begun.
Both drives will be spun up (if not already spinning), checked for capacity to handle the number of blocks for the current emulation,
and readied for reading or writing.
As each Emulated track is copied 1o the backup device, the READY indicator will blink. The backup elapsed time will depend on drive
types and capacily of the current emulation. Only the tracks used for the current emulation (as defined by the current emulation
configuralion) and current volume wilt be copied to the backup device.

When all indicators go out, the system has returned 1o normal mode.

Ifthe backup process terminales abnormally, the FAULT indicator will remain on or flash a fault code. If power is interrupled, or the
process is aborted by some other means, the procedure may be restarted.

For Fixed/Remnovable emulations (such as XLAT TBL=8), only the Removable partition can be backed up using the Front Panel
Backup procedure.

18.3 DIgK TO TAPE BACKUP USING INTEGRATED FLAT or PUSHBUTTON OPERATOR
PANEL

If a lape drive is used as the backup device, the following procedure may be used to copy the primary SCSI drive to the backup
device(refer to Figure 24 page 106):

The AEM must be in the OFF LINE state.
Select the primary drive volume to be backed up using the optional multi-volume Volume 1D switch.
(this backup procedure altows only Volume 0 to be the target volume

on the Backup device)

Install a tapc in the backup drive with sufficient capacity for the current emulation. Wait until the tape drive finishes its
initialization.

Press and held the FAULT CLEAR switch.

While holding the FAULT clear SWilCil, press the WRITE PROTECT swilch.

When the FAULT and WRITE PROTECT indicators begin flashing, release both switches.

The indicators will flash for 20 seconds. During that interval press the ON-LINE(START) switch.

When the ON-LINE(START) switch is pressed, the READY and SELECTED indicators will tumm on. The backup process
has begun.

The primary disk drive will be spun up (if not alrcady spinning), checked for capacity to handte the number of blocks for the current
emulation, and prepared for reading. The tape drive will be rewound and positioned to the beginning of tape.

As each Emulated track is copicd to the backup device, the READY indicator will blink. The backup elapsed time will depend on drive
types and capacity of the current emulation. Only the tracks for the current emulation will be copied to the backup device.

When all four indicators go out, the system has returned 10 normal mode, the tape has been rewound and may now be removed.




ARRAID, Inc. - ' AEM User Manual Page 105
Phoenix, AZ USA Tel: 623-582-4592 Revision V

If the backup process tenminates abnormally, the FAULT indicater will remain on. If power is interrupted, or the process is aborted
by some other means, the procedure may be restarted.

For Fixed/Removable emulations (such as XLAT TBL=8), only the Removable partition can be backed up using the Front Panel
Backup procedure.

' 18.4 DISK TO TAPE BACKUP USING CENTER MOUNTED FLAT OPERATOR PANELS

If a tape drive is used as the backup device, the following procedure may be used to copy the primary SCSI drive to the backup
device(refer to Figure 24 page 106):

The AEM must be in the OFF LINE state.
Sclect the primary drive volume to be backed up using the optional multi-velome Volume 1 switch.
{this backup procedure allows only Volume 0 to be the target volume

on the Backup device)

Install a tape in the backup drive with sufficient capacity for the current emulation. Wait until the tape drive finishes its
initialization.

Press and hold the FUNCTION switch.

While holding the FUNCTION switch, press the BACKUP switch.

When the BACKUP switch is pressed, the READY and SELECTED indicators will tum on. The backup process has begun.
The primary disk drive will be spun up (if not already spinning), checked for capacity (o handle the number of blocks for the current
emulation, and prepared for reading. The tape drive will be rewound and positioned to the beginning of tape.

As cach Emulated track is copied to the backup device, the READY indicator will blink. The backup elapsed time will depend on drive
types and capacity of the current emulation. Only the tracks for the current emulation will be copied to the backup device.

When all indicators go out, the systcm has returned to normal mode, the tape has been rewound and may now be removed.

If the backup process terminates abnommally, the FAULT indicator will remain on. If power is interrupted, or the process is aborted
by some other means, the procedure may be reslarted.

For Fixed/Removable emulations (such as XLAT TBL=8), only the Removable partition can be backed up using the Front Panel
Backup procedure.

18.5 VERIFYING A BACKUP DRIVE OR TAPE

To verify a backup disk or tape image, The primary drive image may be compared to the backup image either from the front panel or
using a terminal connecled to the AEM's serial port connector. The SVFY command, issued from the terminal, will compare the
previously saved Emulation volume image on the backup device to the Emulation volume image on the primary SCSI drive (see section
18.7 page 110). Placing the AEM in the WRITE PROTECTED mode prior to initiating the Front Panel Backup procedure, will cause
the Verify process to run. If a mis-compare occurs the FAULT led will be illuminated.

18.6 RESTORING DRIVES FROM THE BACKUP

To restore an image from the backup media to the primary SCSI drive, a terminal must be connected to the AEM's serial port connector.
The RESTore command, issued from the terminal, will copy 1he previously saved Emulalion volume image from the backup device
to the primary SCSI drive (see section 18.7, 18.7 page 109, 110).
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For systems using a second removable SCS1 drive as the backup device, the operator panel backup procedure can be used to resiore
volume zero on a drive. Merely insert the backup drive in the primary receptacle, and the drive (o be copied onto in the backup
receplacle, and perform the front panel backup procedure.

~--CAUTION---
Care should be taken to prevent copying the wrong way when using
the above procedure. The front panel backup procedure always reads
Srom the primary drive receptacle at SCSI 1D 0 and writes to the
backup receptacie...

PRIMARY DRIVE SYSTEM 1 (SCS!{ D = 0) PRIMARY DRIVE SYSTEM 2 (SCSIID = 0)

i ’ARRArD"" iE

BACKUP DRIVE SYSTEM 1 (SCSI 1D = 4 (or 6)) BACKUP DRIVE SYSTEM 2 (SCS!ID = 4 (or 6))

Figure 24 OPTIONAL BACKUP DRIVE LOCATIONS
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PRIMARY DRIVE SYSTEM 1 (SCSIID =0) PRIMARY DRIVE SYSTEM 2 (SCSIID = 0)

TAPE BACKUP SYSTEM 2 {SCSI ID = §)80TH DRIVES ARE ON SYSTEM 2 COPY DRIVE SYSTEM 2 (SCS1ID = 4)

Figure 25 OPTIONAL TAPE AND DISK BACKUP LOCATION
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18.7 USING AEM OPTIONAL BACKUP/RESTORE FACILITY COMMANDS

BACK <FROM VOL> <TO VOL> Backup command

Purpose:

BACKup command copies the Emulated Volume image from the Primary disk drive at SCSI ID 0 1o the
backup device (BACKUP_ID). The number of Emulated tracks to be copied is determined from the current
drive emulalion configuration table. The backup device is checked for sufficient capacity lo contain the
current Emulated image. If the backup device is another disk drive, the BACKup command functions
exactly like the COPY command. This command may also be initiated from the AEM's front operalor panel
(see section 18 page 103.)

Effective: D/T ‘ TR . OFFL
Paraineters: FROM VOL = the source Volume # on the Primary drive (defaults to the Volume # entered in the
optional nili-volume Volume 1D switch),
TOVOL= the target Volume # on the Backup drive. (defauits to Volume 0).
{NOTE: if the Backup device is a tape drive, only Volume @ can be nsed as the TO parameter.)
Display: Volume number and number of tracks to be copied. (Emulated heads X cylinders)
The progress of the BACKup will be displayed every 10 tracks.
During the process, the front panel LEDs will blink every track and every 10 iracks.
For Fixed/Removable emulations (such as XLAT_TBL=8), the system will ask which partition (Fixed /
Removable) is to be Backed up.
Response: RDY> if the command completed successfully.
REJ>  if the AEM is not- OFF-LINE when command is issued.,
FATL> if any SCSI operation retums a non recoverable error.
COPY <FROM VOL> <TO VOL:> COPY command

Purpose: Copy the Emulated Volume image from the Primary disk drive at SCSTID 0 to the Backup disk drive at SCSI ID
(COPY_ID) The number of Emulated tracks to be copied is determined from the current drive emulation
configuration lable,

Effective:

Paramelers:

Display:

Response:

D TR OFFL

FROM VOL = the source Volume # on the Primary drive (defaults to the Volume # entered in the
optional multi-volume Volume ID switch).

TO VOL = the target Volume # on the Backup drive. (defaults to Volume 0).

Volume nuinbers and number of tracks to be copied. (Emulated heads and cylinders)
The progress of the COPY will be displayed every 10 fracks.
During the process, the front panel LEDs will blink every track and every 10 tracks.

RDY>  ifthe command completed successfully.
REJ> if the AEM is not OFF-LINE when command is issued..
FAIL> if any SCSI operation returns a non recoverable error.
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REST <FROM VOL> <TO VOL> Restore command
Purpose: Restore the Emulated Volume image from the Backup device at SCSI 1D (BACKUP_ID) to the Primary

Effective:

Parameters:

Display:

Response:

disk drive at SCSI ID 0. The number of Emulated tracks to be copied is determined from the current drive
emulation configuration table.

DT TR OFFL

FROM VOL=  the source Volume # on the Backuap drive {defaults to Volume 0).
(NOTE: if the Backnp device is a tape drive, only Volume 0 can be used as the FROM
parameter.)

TO VOL = the target Velume # on the Primary drive. {(defaults to the Volume # entered in
the optional multi-volume Volume ID switch).

Volume number and numnber of tracks to be restored. (Emulated heads X cylinders)
The progress of the RESTore will be displayed every 10 tracks.
During the process, the fronl panel LEDs will blink every track and every 10 tracks,

For Fixed/Removable emulations (such as XLLAT_TBL=8), the system will ask which partition (Fixed /
Removable) is to be restored,

RDY> if the command completed successfully.
REJ> if the AEM is not OFF-LINE when command is lssucd
FAIL> if any SCSI opcration retums a non recoverable error.
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SVFY <SUBJ VOL> <REF VOL> Scsi VeriFY command
Purpose: Compare the Emulated V olume image on the Backup device at SCSI 1D (BACKUP_ID) to the Primary disk

Effective:

Parameters:

Display:

Response:

drive at SCSI 1D 0. The munber of Emulated tracks to be compared is determined from the current drive
emulation configuration table.

DT TR OFFL

SUBI VOL= the subject Volume # on the Backup drive (defaults to Volume 0).
{NOTE: if the Backup device is a tape drive, only Volnme (0 can be used as the SUBJ
parameler,)

REF VOL = the referenceVolume # on the Primary drive, (defaults to the Volume # entered in the
optional multi-volume Volume ID switch).

Volume number and number of tracks to be compared (Emulated heads X cylinders)
The progress of the SVFY will be displayed every 10 tracks.

During the process, the front panel LEDs will blink every track and every 10 tracks.
If a miscompare occurs, the system will display the following:

DATA MISCOMPARE Track dddd Word dddd Was XXXX SB XXXX

For Fixed/Removable emulations (such as XLAT_TBL=8), the system will ask which partition (Fixed /
Removable) is to be Verified.

RDY>  if the conunand completed successfully.
REJ> if the AEM is not OFF-LINE when command is issued..
FAIL> if any SCSI operation returns a non recoverable error.
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19 AEM RAID-1 DISK MIRRORING OPTION

19.1 MIRRORING OPTION

‘The AEM Mirroring oplion provides a means to record data on two disk drives at the same time. The drives become identical copies
of each other. In the unlikely event of a SCSI drive failure, the ofher drive will continue to opcrate until operator intervention is
available. Automatic fail-over will provide a high degree of system availability, An on-line re-synchronization of the drive’s data can
occur while the drive is on-line to the host controller. This option may also be used to obiain "instant” backups of the on-line data basc
with minimum system down time. If the multi-volume option is installed, the current Volume as controlled by the Volume ID swilch,
will be used for both drives. It is not possible to mirror to different volumes on the primary and mirror drives

19.2 MIRRORING TERMINOLOGY

19.2.1 PRIMARY DRIVE

The primary drive is defined as the upper (primary) drive bay. Ttis the drive that is wrilten to, or read from, in a single disk system.
When the mirroring mode is aclive, il is the drive wrilten 1o first, :

19.2.2 MIRROR DRIVE

The mirror drive is defined as the drive located in the lower (mirror) drive bay. When mirroring is aclive, the data on this drive is an
identical copy or "mirror image” of the primary drive.

19.2.3 SYNC

Sync is the term used to describe the staie of the data on the mirror drive. If the data on the mitror drtve is identical to that on the
primary drive, the drives are in sync or "SYNCED™. If the data is not the same, they are ow of sync.

19.2.4 RESYNC (REVIVE)

Resyne is the reviving process that is used lo copy the data from the primary drive to the mirror drive to bring it into sync with the
primary drive. The AEM slarts the resync process by copying track zero of the primary drive (o track zero of the mirror drive. The
track count is then incremented and the process repeats until the entire disk has been copicd. The AEM is able to simultaneously
perform the resync and be on-tine with the host computer doing reads and writes. Resync will take longer to complete when the host
computer is active {doing reads to, and wriles {rom, the AEM) than when the host is inactive.

19.2.5 ALTERNATING READS

Alternating reads is a technique used to assure the integrity of the mirror drive. When read alternation is enabled and the host computer
is reading from the AEM, the read will be performed by the drive closest to the desired track. If both drives are posilioned at the same
track position, the first five reads arc from the primary drive, then the next five rcads will be from the mirror drive. The process then
repeats itself. This assures the user that valid and readable data is being writien to the mirror drive as well as the primary drive,
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19.3 MIRRORING STARTUP PROCESS

1. Instalt the primary drive canister in the PRIMARY (upper) drive bay and turn it's key switch on (clockwise). Install the mirror
drive canister in the MIRROR (lower) drive bay and tumn it's key switch on,

2. Press the ONLINE (START) switch. If the primary drive is not insialled, or if's key switch is off, the FAULT light will flash
for five seconds. The AEM applies power lo the drives and waits approximately twelve seconds for them to complete their
power on sequence, The AEM then sends the start command to wrn the primary drive's motor on and waits for the drive to
report ready. If the drive does nol report ready in thirty seconds, the FAULT light will illuminate.

KB The AEM next starts the motor in the mirror drive. The AEM wails up to thirty seconds for the drive to report ready. If it
does not, the FAULT light will illuminate and it will not go ready.

Please note: If the mirror drive's key switch is off, mirroring will not be initiated and only the primary drive will be placed
on-line.

4. With both drives ready, the AEM will go on-line and the WRITE PROTECT and FAULT indicators will begin flashing and
remain flashing for twenty seconds. During this time, the operator may sclect the mimoring mode. The mode will depend
on whether the drives are synced or not.

A Ifthe drives arc synced.
1. Ifthe drives are synced and the operator wishes to initiate alternating reads between the primary drive and

the mirror, press the FAULT CLEAR switch while the WRITE PROTECT and FAULT indicators are
flashing. The indicators will ccase to flash and the AEM will start mirroring with allernating reads enabled.

2. If the drives are synced but the operator does not wish to have alterating reads, no action is required. The
indicators will cease (o flash in twenly seconds and the AEM will perform mirroring without alternating
reads.

B. If the drives are not synced.
1. If the drives are not synced, the resync process must be initiated by the aperator. Depressing the ON-

LINE(START) switch during the twenty second period in which the WRITE PROTECT and FAULT
CLEAR indicators are flashing, will start the resync process. The ON-LINE/READY indicator will fash
for every track and the SELECT/ADDR indicator will flash for every tenth track synced during the resync
process. Resync will take from approximately ninety seconds to complete (80 MB emulation and the host
computer is nol reading or writing to or from the AEM) to approximately 30 minutes depending upon the
capacity of the disk being emulated, the level of disk activity and the speed of the SCSI drive. Upon
completion of resync, the indicators will ccase to flash and alternate reads will begin.

S. If at some point after step 4 a resync is needed, the operator may press and hold the FAULT CLEAR swilch, then press the
WRITE PROTECT switch, to restart their flashing. Then repeat step 4.

6. Tostop only the mirroring process, tum the key switch off (connter-clockwise) on the mirror drive bay. The system will revert
to non-mirrored operation,

Mirroring cannot be restarted by tumning the key back on. To restari mirroring, the primary drive must be stopped and the
mirroring startup process needs to be repeated from step two. '

Do not remove the mirror drive unless the primary drive is stopped as well. Removing the mirror drive while the primary
drive is on-line may cause errors on the other drive or the SCSI bus that could cause the mirroring process (o be aboried.
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7. To stop both the primary drive and the mirroring drive, press on-line/ready. Do not remove either drive until the indicators
on the drive bay have gone out and the start indicalor has slopped flashing.

19.4 RESYNCING(REVIVING) THE MIRROR DRIVE

19.4.1 WHEN SYSTEM IS ON LINE

If at some point afier the system is on-line in the mirroring mode a resync is needed, the operator may press and hold the FAULT
CLEAR switch, then press the WRITE PROTECT switch, to restart their flashing. Then repeat the procedure in section 19.3 page 112
step 4. The RS command issued from the command terminal will also initiate or abort the resync process. Resync progress may be
periodically displayed using the S8 command from the cominand terminal.(see 19.6 page 114)

19.4.2 WHEN SYSTEM IS OFF LINE

The MIRROR drive may be resynced (copied from the PRIMARY) while off-line by using the BACKup or COPY commands as
described in section 18.7 page 108. or by iniliating the OFF-LINE-backup front panel switch sequence. Using these commands will
"clone” the mirror drive from the primary drive. In systemns with both mirroring and tape or optical disk backup options, only the COPY
command may be used to produce an ofF-line copy of the PRIMARY drive since, the BACK command will copy to the tape or optical
drive.

19.5 ENABLE/DISABLE ALTERNATING READS

The alternating reads mode may be stopped at any tiine by initiating the special front panel switch procedure (press WRITEFROTECT
while holding the FAULT CLEAR switch) Merely let the 20 second WP and FLT indicators flashing expire withoui pressing any other
swilches.

To re cnable the read altemation mode, initiate the special front panel switch procedure, then while the indicators are flashing, press
and release the FAULT CLEAR switch. If the system is in the Mirroring mode, the reads will begin lo alternate between the PRIMARY
and MIRROR drives.

CAUTION; Do not initiate the read alternation mode unless you are
certain that the drives are in sync. To do so when they are not, may

result in corrupt files. If in doubt, initiate the automatic resync
procedure instead.




ARRAID, Inc.

Page 114 AEM User Manual
e - — Revision V- - : " Phoenix, AZ USA

19.6 MIRRORING TERMINAL COMMANDS

Tel: 623-582-4592

SS
Effective:

Display: ON

Response:

Explanation:

Display System Status
T/R ONL/OFFL
WRT IFC SYS SCSI FAT PORT PORT IFC
LIN PRT FLT ERR ERR ERR 1DET 2DET ADDR
1 0 o o0 - o 0 1 0 3

MIRR RE ouT PRIM MIRR PRIM MIRR
MODE SYNC SYNC K OK FAIL FAIL

1 0 0 1 1 0 0
RDY>
ON LIN I = AEM is on-line
WRT PRT | = Write Protect is on
IFCFLT N =1FC fault, use "F" command for details
SYS ERR N = system error, sce page 119

NOTE: Fault Indicator will flash these codes if they occur:

SCSI ERR 0 = no errors

I = mirror read error

2 = primary read error

3 = mirror write error

4 = primary write emor

5 = both drives have failed to read

6 = SCSI capacity can not be determined

7 = Timeout during starlup

8 = Drive will not siart

9 = insufficient capacity for selected emulation

10 = key interlock is open, unable to start

FAT ERR 1 = fatal error

PORT DET I =Port is connected to a powered up controller

0 =Por is not connecled, Port is not enabled, or Host is not

powered on

MIRR MODE I = mirror mode on
RE SYNC { =resync in progress
0 = resync not active
OUT SYNC 0 = primary and mirror in sync

-1 = nol mirroring
NNNN = primary and mirror not in sync

PRIM OK } = primary drive OK, no read/write errors

0 = primary drive has had a non-fatal read/write error
MIRR OK 1 = mirror drive OK, no read/write errors

0 = mirror drive has had a non-fatal read or wrile error
PRIM FAIL I = prime drive fatal error, drive marked off-line.

0 = prime drive has had no fatal errors
MIRR FAIL I = mirror drive fatal error, drive marked off-line

0 = mirror drive has had no fatal errors
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RS Resync({Revive) Start/Stop
Purpose: ReSync mirror. Toggles (Start or Stop) the ReSync (Revive) process from the terminal,
Effective: TR ONL
Display: RS=1  The Resync process has been started.
or

RS=0 The Resyne process has been stopped.

Response: RDY>




Page 116 AEM User Manual ARRAID, Inc.
wmoeeee— - Revision Vo ' L " Phoenix, AZUSA Tel: 623-562-4592

20 ON-LINE BACKUP TO A REMOVABLE MEDIA DRIVE

ON-LINE Backups can be made to a removable media cartridge such as a Fujitsu MO, SyQuest, or lomega drive as the secondary
drive. This is a special Mirroring configuration which functions only with a removable media cartridge. It does not apply to reinovable
hard drives or backup tape drives.

“This feature allows a backup of the primary drive to be made without taking the AEM off line. When the AEM is On-line and in the
mirroring mode, the primary drive image may be copied (o the removable cartridge using the Resync command or the front panel
Resyne procedure. The Cartridge may then be spun down and removed,

When another backup is desired, the cariridge may be inserted and spun up without disturbing the AEM’s on-line availability. While
the cartridge is spun up and on line, all writes will be to both the Primary drive and the Removable cartridge. Afier the cartridge is
revived using the Resyne procedure, all writes will continue to be 1o both drives until the secondary cartridge is spun down. The
backaip image on the cartridge will be as of the moment the cartridge is spun down.

20.1 INITIATING THE ON-LINE BACKUP

If at some point after the system is on-line in the mirroring mode a backup is needed, the operator may press and hold the
FAULT CLEAR switch, then press the WRITE PROTECT switch, to restart their flashing. Then repeat the procedure in
section 19.3 page 112 step 4. The RS command issued from the command terminal will also initiate or abort the resync
process. Resync progress may be periodically displayed using the SS command from the command terminal.(see 19.6 page
t4)

20.2 PROCEDURE TO SPIN THE CARTRIDGE DOWN

To initiate the cartridge spin-down sequence, the operator may press and hold the FAULT CLEAR switch, then press the
WRITE PROTECT switch, to restart their flashing. While the FC and WP indicators are flashing, press the WRITE
PROTECT switch. After adelay of no more than 5 seconds, the Mirroring will be suspended and the cartridge will spin down,
The cartridge may then be removed by pressing the button on the drive’s bezel. Ifthe AEM is ON-LINE and Mirroring, the
BACKup terminal command will also initiate the cartridge spindown process.

NOTE: {f the WRITE PROTECT indicator continues to flash at a rapid rate, the drives were
not in sync and the backup image may not be valid. A new backup should be taken.

20.3 PROCEDURE TO SPIN THE CARTRIDGE UP

While the AEM is ON-LINE, a removable media carlridge may be spun up by merely inserling the cartridge and pressing the
button located on the bezel of the drive. Afler the cartridge has spun up and is placed on-line, the FAULT and WRITE-
PROTECT indicators will begin to flash. The resync precedure may be initiated by pressing the START switch. 1f no
switches are pressed for 20 seconds the indicators will stop flashing. At this point the AEM will be mirroring all writes
however, only the Primary drive will be used for reads.
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21 TROUBLESHOOTING GUIDE

The most common causcs of trouble or apparent system failure are poor interface cables, connections, grounding, and defective
terminators. Trouble with the AEM may be caused by: an improperly configurcd unit, or the unlikely event of a hardware failure. Also
external problems such as bad Interface connectors or cables, missing terminators, multiple drives set to the same unit ID, and many
ather causes can result in an appareni AEM failure. Generally, systems preconfigured for known applications should not have
configuration difficulties. Plcase note, however, that configurations can vary depending upon controller types, cven if the drive
configuration being emulated is the same. Be sure the correct configuration has been selected. Refer to the section on configuration

for details. Configuration help is available for customers integrating the AEM to new systems. Contact ARRAID, Inc. for details.

21.1 Circuit board part numbers

The following table describes the various major circuit boards and their application within the AEM:

NAME PARTNUMBER  STOUF, DESCRIPTION COMPATIBLE WITH: COMMENTS
1 Classlkc CPU with 128K Flash Chips Firrrware versions up lo 3.xx insiafied in syslems piior lo 1999
2 Extended capabllilles CPU with 256K Flash chlps | "mware “'":;""‘ 4002and . ralled In systems bulllIn 1999
3 Glasskc €PUwith 2 x 128K fash chips Speclal ﬁ;’::’:: Ver 4.00 uparaded systems only
CPU BOARD 03-6102-
4 Classlc CPU with 256 K Flash chips Firmware “L“:“s 4.00 and upgraded systems only
5 Extended capabiliies CPU with 128K Flash chips Finmware versions up lo 3o compatible wilth older irmware
5 Extanded capabliiles CPU with 2 x 128K Flash chips  SP2cia} ";’:;‘3: Ver400 | ialled In systems buill In 1999
1 for 1-4 M8 SIMMs Uses 4009A Xylinx chips alt Famware Versions has 1024 K DP ram
DATA MANAGER 036101 2 for 16MB SiMMs Uses 4003A Xylinx chips a¥ Femwaie Versions has 2048 K DP ram
BOARD 3 for 1-4 MA SIMMs uses 4005E chips (FREEZE/SAMS) all Firmware Versions has 1624 K DP ram
4 for 14 MB SIMMs uses 4004E Xylinx chips Firmware VER 4.xx and up has 1024 KDP ram
1 usas 4003A Xylinx chips all Fimware Versions
SINGLE PORT 2 uses 4003A Xyiinx chips all Fimmware Varsions. Uses spedal Wrile Data Decode Girquit
INTERFACE 03-6106-
BOARD 3 uses 4003E Xylinx chips Firmware YER 4,xx and up
4 uses 4003E Xylinx chips Firmware VER 4.xx and up g;:flltp“lal Wrlle Bata Decode
1 uses 4D03A Xylnx chips all Fimmware Vorskons DUAL PORT SMD
DUAL PORT 2 non exislent
IMTERFACE 03-6100-
BOARD 3 usas 4003E Xylinx chips Firmware VER 4.xx and up DUAL PORT SMD
4 non exislenl
HISH TR ACE 036100- 1 uses dDO5E Xylinx chips all Firrware Versions  SINGLE PORT MPLX INTERFACE

Table 10 AEM CIRCUIT BOARD CONFIGURATIONS

21.2 CPU board LEDs

To assist in diagnosing AEM system problems, the AEM has 4 LEDs located at the rear of its CPU board. These LED’s are tri-color.
They can be red, yellow, or green. They ave used to indicate progress of a power on initialization self test, systein operation, and sysiem
fauhts. Each of these is described below.
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21.2.1 POWER ON INITIALIZATION AND SELF TEST

At power on the AEM system will initialize and check the basic hardware. Al indicators will be turned on (tamp test) and remain on
during the self test. The initialization process begins with the CPU board, then proceeds with the other boards. During the power on
sequence the indicators at the rear of the CPU board are used to indicate progress:

INITIALIZATION STEP PCB 41 3| 2] 1

Initial power on condition : CPU Y Sleady

Load Oper LCA CPU - - - Y Steady

Load MGR LCA DATA - B Y - Sleady

Load Addr LCA DATA - - Y Y Sleady

Load Data LCA DATA - Y - - Steady

Load Sel LCA INTFC Y Y Steady

toad INTFC LCA INTFC - Y Y - Sleady

Initial Xfatle Mem DATA - Y Y Y Sieady

Initial Dual Porl DATA Y - - - Sleady

Inilial Dirty Mem DATA Y - Y Sleady

Initial INTFC HW INTFC Y - Y - Steady

Initial UPS HW cPU Y Y Y Sleady

taitial Failure Y Y Y Y Initial code flashing
Initial success(ul complelion G G G G remains on for 1 sec.

21.3 INITIALIZATION SEQUENCE

The CPU LED’s will power up in a random state, go OFF when the Operator LCA is loaded, and then show the status listed above,
If the LEDs do not go OFF, then the initialization sequence has failed at an early stage and the problem is confined to the CPU board.

21.4 SYSTEM OPERATION

Once initialization has completed, the LED’s will remain all green for 2 seconds and then go off. The system is ready for operation.
During normal operation, the LEDs will indicate the sclected and reserved status of each Interface port. If an Interface faull occurs,
the LEDs will change to red and indicate which Interface fault has occurred. When the fault is cleared, either by the operator or the
Host Computer, the LEDs will revert to the operafing statc. ‘

If a system failure accurs, the LEDs will indicate a failure code in red by Aashing. The flashing dislinguishes the system failure.
System failures may only be cleared by the operator.

OPERATION -  LED 4 3 2 1 REMARKS
Jiniiial Complele G G _ sleady for 2 sec
Lhen ALL OFF
Porl A Selected Y steady
Port A Reserved Y sleady
IPoﬂ B Selected Y sleady
Port B Reseyved ¥ sleady
Interface Controller Faull see 215
Failure Code R R steady
System Failure see 216
Failure Code R R Nashing
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21.5 Interface CONTROLLER FAULTS (leds on steady)

LED 4 - W*WP Write attempted while the AEM is Write Protected

LED 3 - Wrt Write Fault. The controller attiempted to write but, did not supply a write clock or write
data

LED 2 - R+WO The controller attempted a Read or Write command while not ON CYLINDER

LED | - R¥*W Read gate and Write gate were on at the same time.

21.6 SYSTEM FAILURES (leds flashing)

21.6.1 CODE 1 - INSUFFICIENT CAPACITY

During spin-up, the AEM calculates the required number of blocks for the drive being emulated. If the drive in the AEM does not
report enough bfocks available, Code | error is reported. Possible causes are:

The configuration selected is not the one desired.
The configuration setected is incorrectly set up.

The SCSI drive may have deallocated too many blocks as bad blacks.
21.6.2 CODE 2 - SCSI FAILURE

A SCSI error may occur if the communication process over the SCSI interface fails. The AEM has error recovery and retries built
in, so this type of failure is not likely but, if it occurs, it may be serious. Possible causes are:

The SCSI drive has failed.
The SCSI drive is new. It needs low level formatting.

The SCSI drive has not been qualificd by ARRAID, Inc. and is not compleicly compatible with the AEM’s SCSI
implementation. '

Some SCS1 drives may fault during the Spin-Up process. This is usually due to inconsistencies in the drive's motor spin-up time. Other
SCSI drives must remain off until they come to a complete stop before they will spin up again. The AEM makes cvery attempt to bring
(hese drives on-line. If a FAULT occurs during spin-up, the operator should wait at least 30 seconds prior (o attempling a restart.

In systems with the Mitroring option, the AEM will attemnpt to keep the system on line even if a SCSI drive producces errors. When
this happens, the FAULT indicator wil! flash in a repetitive pattern, The AEM will continue to function with the FAULT indicator
flashing until reset by the Operator. (sce 19.6 page 114)

21.6.3 FLASHING FAULT LED CODES:

t = mirror drive read error

2 = primary drive read error

3 = mirror drive wrile error

4 = primary drive write error

5 = both drives or, only drive failed to Read

G =1nable to detennine SCSI drive’s capacity

7 =drive fails {0 come ready during time allowed

8 = drive fails to start (spinup)

9 = drive has insufficient capacity for Lhe current emulation
10 = removable drive bay key interlock is open
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21.6.4 CODE F - HARDWARE FAILURE
This failure is FATAL. The system will not operate. Possible causes are:

Anunusual event has occurred on the input AC power causing the logic to be improperly configured. Try resetting the system
by powering off and back on.

The files located in the FLASH memory have become corrupted. The system is inoperable. Contact ARRAID, Inc. for help.

21.6.5 FLASHING WRITE PROTECT LED

While the AEM is ON-LINE, a periodic test is performed on the SCSI drive(s). Ifadrive is not ready to receive commands, the AEM
will flash the WRITE-PROTECT indicator rapidly (100ms period). Also in a system with Optional Mirroring, the QUT-OF-SYNC
status is tested every 20 seconds. If the MIRROR is found to be out of sync, the WRITE-PROTECT indicator will flash rapidly. The
S8 command may be used to determine the cause of the flashing.

21.6.6 FLASHING SELECT LED

Ifan attempt is made to go ON-LINE when the AEM is not connected to a controller, the “A'cable is open, or the controller is powered
off, the front panel SELECT indicator will flash rapidly (100ms period). Use the SS command to determine which PORT is not
connected. A port that is not enabled will be ignored. The flashing indicator may be extinguished by pressing the FAULT CLEAR
switch.

21.6.7 SYSTEM ERROR MESSAGES
If maintenance mode is enabled, and a terminal is connected one of the following messages will be displayed on the terminal:

5¥S ERR 1 drive doesn't have sufficient capacity for the current emulation,
The drive emulation may be sel up incorrectly, or, the wrong drive has been inserted

SYS ERR 2 any SCSI failure that prevents system operation.
The SCSI drive should be tested for defects.

S5YS ERR 3 Not used.

S¥S ERR 4 Analtempt to write a buffer while it was still allocated to the Interface.
This should not occur during normal operation. Please contact ARRAID for technical
assislance,

SYS ERR 5  The AEM has wrapped its write back queue.
This should not occur during normal operation. Please contact ARRAID for technical
assistance,

SYS ERR 6 Not used.

SYS ERR 7 The Data mgr. will not recognize the freshly filled track buffer.
This should not occur during normal operation. Please contact ARRAID for technical
assistance,

SYS ERR 8 the Data mgr. would not release the buffer in WriteTrack.

This should not occur during normal operation. Please contact ARRAID for technical
assistance,

SYS ERR 9 - 12 Not used.
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SYS ERR 13 unable to assign a buffer for ReadTrack function This is a fatal error.
This should not occur during nonnal operation. Please contact ARRAID for technical assistance.

SYS ERR 14 data mgr. didn't go valid after initial tracks were read.
This should not occur during normal operation. Please contact ARRAID for technical
assistance. '
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21.7 UPDATING AEM SYSTEM FIRMWARE

The AEM firmware is storcd in a non-volatile FLASH memory. The Flash chip (U-14) is located on the CPU board. To update AEM
systems with finnware version 1.17 or earlier, the Flash chip must be replaced.

AEM systems with firmware version 1.18 or later may be updated through the AEM's serial terminal port from a MS-DOS compatible
PC using the REFLASH software. (MS-DOS version 6.2 or later is required)

Firmware version 4.00 and fater requires 256K of Flash memory. Either one 256K Flash or two 128K fash chips may be used. Most
AEM systems shipped with prior firmware versions have one Flash chipUt4 soldered to the CPU board. An additional 128K flash
chip may be installed in the empty socket labled U11. Care must be taken to use the correct pracedure for the Flash configuration
installed.

21.7.1 REFLASH PROCEDURE

AEM systems with firmware version 1.18 or later may be updated thiough
the AEM's serial terminal port from a MS-DOS compatible PC using this
REFLASH facility. (MS-DOS version 6.0 or fater is required)

To begin;

If you have received the reflash software as a single self extracting PKZIP file, Unzip the file by exccuting
the file "UNZIPAEM.EXE".

The instatlation files will be extracted and placed in the same directory as the UNZIPAEM . EXE file.
If you have received this software on a floppy disk, it is ready for the next slep.
Then;

To install the reflash software to you hard drive;
Type:
INSTALL XXXXX (XXXXXis the directory in which you want the reflash software installed).

After installation of these files, verify that the files have been placed into the proper direclory and sub dircctory simicture as follows:

XXXXX --- (Directory containing the reflash software)
I
[--AEMOPSYS (contains the AEM operating system soflware)
|-DIRECT (contains the Configuration table files)
|
| |-Al2
I | |--IRNX.BIN (system config table)
| | |-SETi.ASC (example of reftash control file)
| | "--SETL.BIN ( example of AEM flash directory)
Il
' [--COMMON (conlains comnion configuration files)
| “--(Etc.)
--LCAS
"--LOADER

Then;
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Connect your MS-DOS compatible PC witha COM1 or COM?2 serial port to your AEM's terminal port.

Then;
Exccute the appropriate DOS Baich (.BAT) file to initiate 1he reflash procedure.

If no appropriate batch file cxists, you may perfonn the reflash process using
the DOS batch file: "REFLASH.BAT"

The DOS balch file REFLASH.BAT will perform the reflashing process automatically using the following argument string.

Examples:
REFLASH.BAT A12 1 R N X ENCI1

* ® ¥+ * ¥ (Please note: One space musl separate arguments)

vV VVYVVY

A12 1 RN X ENCI -- reflash configuration argument string (see note above)
ity - configuration table set {sce FILES list below)

MILE

i
| - "F" = with "Fixed" Secondary SCST drive

} "R" = with "removable" Secondary SCSI drive

| "C" = with "removable media Cartridge” Secondary drive
| "X" = with no secondary SCSI drive

I

"eeemee—--"N" = AEM with no backup oplions
"B" = AEM with "disk to disk Backup" Option only
"BT" = AEM with "disk to tape Backup" Option
"M" = AEM with "Mimoring" Oplion only
"MT" = AEM with "Mirroring and Tape Backup options

I} | *==----=-=—--"F" = with "Fixed" Primary SCSI drive
I "R" = with "removable" Primary SCSI drive
i "C" = with "removable media Cartridge” Primary drive

it - "0" = AEM with "flat" operator panel

lil "1" = AEM with "momentary push button” Operator panel

il "A" = same as "1" with changeable "ADDRESS Logic Plugs"
] "2" = AEM with "alternate action push button" Oper Panel

[————— "2" = AEM contains 2 SIMMS on Data Manager Board
Il "4" = AEM contains 4 STIMMS on Data Manager Board

[ ——— "% = AEM has | Meg STIMMS
| ng" — AEM has 4 Meg SIMMS

! “16"= AEM has 16 Meg SIMMS
|

P "A" = "A" models (track lengths less than 32768 bytes)
"B" = "B" models (track lengths greater than 32768 bytes)

FRAXERERREEAKEL R E F L A S H P R 0 C E D U R E Arfirhkhkkkkikk
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1} Connect your PC's COM| or COM2 serial port to the AEM" terminal port.
2) Have the AEM powered on but not on-line.

3) If existing firmware is prior to rev 2.01, place the AEM in the
“maintenance mode using the MM command (refer to the AEM USER manual)

4} the PC must be in the base directory. (XXXX above)
5) To reflash your version 1.18 or later, at the DOS prompt,
exccute one of the above mentioned batch command files,
NOTE: for Firmware versions prior to 2.01,
THE AEM MUST BE IN THE MAINTENANCE MODE IN ORDER TO ACCEPT THE REFLASH PROCESS
When the reflash procedure is completed, the message:
"Updaling flash....." will be displayed.

The AEM's power must be cycled off, then on again, in order for
the new firmware to take effect.

DO NOT ISSUE ANY OTHER AEM COMMANDS UNTIL POWER HAS BEEN CYCLED!

FrEBriseraasr IF YOU NEED ASSISTANCE, PLEASE DO NOT HESITATE *#+##+t+tx2xexs
TO CALL ARRAID TECHNICAL SUPPORT AT:
623-582-1592
OR E-MAIL: techsupport@arraid.com
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21.7.2 CONFIGURATION FILES LIST

The following emulation table sets can be used with the reflash software.
Additional sets may be available please refer to the README.TXT file on the reflash disk.

21.7.21 AMP1

FOR AMPEX ESS SYSTEMS AND NEWS-STAR
SYSTEMS USED ON AEM "A" MODELS

TABLE  EMULATION
SPARE
SABRE 736 AMPEX
FUJ M2322 58 AMPEX
FUJ 2350A 65 AMPEX
FUJ 2351A_6S_AMPEX
CDC80MB_5S_AMPEX
CDC515MB_7S_AMPEX
CDC300MB_5S_AMPEX
SABRE 368 AMPEX
FUI M2322_32S_NEWS*
CDC FSD340 328

FUI M2294 64SS
CDC300MB_64S$
FACTORY VAX TEST
FACTORY UDP_TEST
FACTORY_PFTU_TEST

00~ hRW N -

— o Y
b o N - D

21.7.2.2 AMP2

FOR AMPEX ESS AND NEWS-STAR SYSTEMS USED
ON AEM "B" MODELS

TABLE EMULATION
XMDS800_12S_AMPEX
SABRE 736 AMPEX
FUJ M2322 55 AMPEX
FUJ 2350A_6S AMPEX
FUJ 2351A 65 AMPEX
CDC80MB_5S_AMPEX
CDCS$15MB_7S_AMPEX
CDC300MB_5S_AMPEX
SABRE_368 AMPEX
FUJ_M2322_32S NEWS*
10 CDC_FSD340 328

1 FUJ_M2294_64SS

12 CDC300MB_64SS

13 FACTORY VAX_TEST
14 FACTORY UDP TEST
15 FACTORY PFTU_TEST

N=R- RN - GV A S O ]

21.7.2.3 ATEX
FOR ATEX PUBLISHING SYSTEMS

TABLE EMULATION
CDC80MB 32SS
CDC160MB_32SS
CDC300MB_32SS
CDC340MB_328S
CDC675MB_32S$
SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

FACTORY VAX_TEST
FACTORY UDP_TEST
FACTORY PFTU TEST

S0~ N W N =D

—_—— Y
N =D

21.7.2.4 CEGE
FOR CEGELEC SYSTEMS

TABLE . EMULATION
PRIME_515 STRANGER
QUANTEL FUJ 2294
QUANTEL_RSD
FUI-M2294 64SS

FUJ M2322 5SS
LARK 328§ CEGELEC
CDC160MB 32SS
CDC300MB_325S
CDC340MB_5SS

9 CDC515MB_96SS

10 CDC80MB_64SS_FRZ

11 CDCI60MB_64SS_FRZ
12 CDC300MB_64SS_FRZ
13 FACTORY VAX_TEST
14 FACTORY UDP_TEST
15 FACTORY PFTU TEST

00~ Nl W RN =D
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21.7.2.7 ENC1
21.7.2.5 CONC
FOR ENCORE SYSTEMS (AEM "A" MODELS)
FOR CONCURRENT / PERKIN-ELMER SYSTEMS

TABLE EMULATION TABLE EMULATION
0 PE_MSM_80MB 0 CDCS0MB 40S UDP
! PE_MSM_300MB I CDCI60MB_40S UDP
2 CDC_IDC_300MB 2 CDC300MB_40S_UDP
3 368SABRE_HPDI 3 CDC340MB_40S_UDP
4 CDD50_LARK_328_IDC 4 CDC675MB_40S_UDP
5 CDD50_LARK_64S_IDC 5 CDC300MB_40S_IOP
6 CDC50_LARK 328 IDC 6 CDC300MB 328 UDP
7 CDC50_ LARK_64S_IDC 7 CDC675MB 32S UDP
8 SPARE 8 CDC340MB 32S_UDP
10 SPARE 9 CDC40MB 23S 9010
1 SPARE 10 CDCSOMB 23S 9010
12 SPARE 1 CDC160MB_23S 9010

[an)

13 FACTORY_VAX_TEST
14 FACTORY_UDP_TEST
15 FACTORY_PFTU_TEST

CDC300MB_23S 9010
FACTORY_VAX_TEST
FACTORY UDP_TEST
FACTORY PFTU_TEST

5E o

21.7.2.6 DPS7
21.7.2.8 ENC2
FOR HONEYWELL / BULL DPS 7000 SYSTEMS
FOR ENCORE SYSTEMS (AEM "B" MODELS)

TABLE EMULATION

0 FSD-515_64SS_DPS7 TABLE EMULATION
I FSD-515_64SS PFTU 0 CDC80MB_40S_UDP
2 DK815-10A 64SS DPS7 I CDCI60MB_40S_UDP
3 BARRACUDA CLONE 2 CDC300MB_40S_UDP
4 SPARE 3 CDC340MB_40S_UDP
5 SPARE q CDC675MB 405 UDP
6 SPARE 5 CDC300MB 40S IOP
7 SPARE 6 CDC300MB 32S UDP
8 SPARE 7 CDC675MB_32S_UDP
9 SPARE 8 CDC340MB_325_UDP
10 SPARE 9 CDC40MB_23S_9010
i SPARE 10 CDC8OMB_23S_9010
12 SPARE 11 CDCI60MB_23S 9010
13 FACTORY VAX_TEST 12 CDC300MB_23S ‘9010
14 FACTORY UDP_TEST 13 CDC1.2GB_55S_HSDP
15 FACTORY PFTU TEST 14 CDC858MB_54S_HSDP

e
LA

FACTORY_TST
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21.7.2.9 ENC3
FOR ENCORE SYSTEMS (AEM "A" MODELS)

TABLE EMULATION
FUJ_M2372K_HSDP
FUJI_M2333_MPX
FUIL_M2351A_MPX
CDC500MB_ MPX
FUJN_M2361A_MPX
NEC_D2362 MPX
CDC850MB_MPX
CDC858MB_MPX
SABRE_1.2GB MPX
SABRE 368MB_MPX
SPARE_EMULATION
SPARE_EMULATION
SPARE_EMULATION
FACTORY VAX_TEST
FACTORY UDP_TEST
FACTORY PFTU_TEST

R I T A N TUE SRy}

—_—— = — D
R W -

21.7.210 HAR1
FOR HARRIS H800 HI1200 SYSTEMS

TABLE EMULATION
80MB_UDC/IDC_563X
300MB_UDC/IDC_565X
82MB_IDC_533X
160MB_IDC 535X MMD
474MB IDC_536X_FUII
675MB IDC_566X_FMD
SPARE

SPARE

SPARE

9 SPARE

10 SPARE

11 SPARE

12 SPARE

13 SPARE

14 FACTORY VAX_TST
15 FACTORY PFTU TST

GO =1 On n B W R =D

Revision V

21.7.2.11 MTRA
FOR MITRA 225 SYSTEMS

TABLE EMULATION
CDC8OMB_67SS_UDS80
CDC160MB_67SS_UD30
CDC300MB_67SS_UDS0
CDCI14/70_67SS_UD80
SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

FACTORY VAX_TEST
FACTORY UDP_TEST
FACTORY PFTU_TEST

=R R R R L

—— e — — —
A R e = D

21.7.2.12 NORS
FOR NORSK DATA NCORD 10 & NORD 100 SYSTEMS

TABLE EMULATION
80_MB_NORDI10/100
160_MB NORD!0/100
300 MB NORD!10/100
40 MB NORDI0/100
675 MB NORDI10/100
96_MB_NORDI10/100
SPARE

RARE

SPARE

SPARE

SPARE

SPARE

SPARE
FACTORY_VAX_TEST
FACTORY UDP_TEST
FACTORY PFTU TEST

o0 =~ O W BN - O

— e — = A}
o W N - O
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21.7.213 NOVA
FOR DATA GENERAL NOVA SYSTEMS

TABLE EMULATION
CDC80MB_32S
CDCI60MB_32S
CDC300MB_328
CDC340MB_32S
CDC675MB_328
CDC8IMB_32S

SPARE

SPARE

SPARE

SPARE

10 SPARE

1t SPARE

12 SPARE

13 FACTORY VAX TEST
14 FACTORY UDP TEST -
15 FACTORY PFTU TEST

O s N R W N e S

21.7.2.14 SET1

FOR MISC SYSTEMS (MOSTLY 32 or 64 SECTOR
EMULATIONS)

TABLE EMULATION
CDCS0OMB_32SS
CDCI60MB_32SS
CDC300MB_32SS
CDC340MB_32SS
CDCG675MB_328S
CMD32MB_32S8
CMD64MB_325S
CMD96MB_325S
330MB_32SS
332MB_325S

10 336MB_32SS

1 CDC80MB_64SS_FRZ
2 CDC300MB_64SS_FRZ
13 FACTORY VAX_TEST
14 FACTORY UDP_TEST
15 FACTORY _PFTU_TEST

NDOS0 =) SN A W N e
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21,7.2.15 SETS

FOR MISC EMULATIONS PRIME, QUANTEL,
CEGELEC Ete.

TABLE EMULATION
PRIME_515 STRANGER
QUANTEL FUJ 2294
QUANTEL RSD

FUJ M2294_64SS

FUJ M2322 5SS

LARK 328S CEGELEC
CDCI60MB_325S
CDC300MB_32SS
CDC340MB_5SS
CDC515MB_96SS

10 CDC80OMB_64SS FRZ
I CDCI60MB_64SS_FRZ
12 CDC300MB_64SS_FRZ
13 CDC300MB_5SS_FRZ
t4 QUANTEL_FUJ 2351A
15 FACTORY PFTU TEST

Bl N =]

21.7.216 SIEM
FOR SIEMENS COMPUTER SYSTEMS

TABLE EMULATION
FUJ2350A_48SS
CDC_160MB_355S
CDC_300MB_355S
SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

10 SPARE

¥ SPARE

12 SPARE

13 FACTORY_VAX_ TEST
i4 FACTORY UDP TEST
15 FACTORY PFTU TEST

=R R = R e ™
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21.7.217 TAND

FOR TANDEM NON-STOP and TXP SYSTEMS

TABLE ' EMULATION
TANDEM 4104
TANDEM 4114
TANDEM 4116
SPARE

. SPARE
SPARE
SPARE
SPARE
SPARE
SPARE

10 SPARE

1 SPARE

12 SPARE

13 FACTORY _VAX TEST

14 FACTORY _UDP_TEST

15 FACTORY _PFTU_TEST

D00 NN b — D

21.7.2.18 WANG
FOR WANG VS SYSTEMS

TABLE EMULATION
VS_75MB 2265-V1
VS_288MB 2265-V2
VS_620MB_2265-V3
VS_313MB_2268-V3
VS_454MB 2268-Vd
VS_90MB_2280-V3
SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE
FACTORY VAX TEST
FACTORY _UDP TEST
FACTORY PFTU TEST

[= =B e R e A =

— e - e =D
WA R W N e D
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Fhe following table lists various application options for the Diablo / Pertec version of the AEM:

drive)

APPLICATION OPTION # Connector type Xtai Config Table
: Freq
PDP11 with RK11 coniroller OPT-37 DEC BLOCK 11.52 DIAB-0

PDP11_RKQ5
GenRad PDP8 RKO5 wilh DEC 3 | OPT-37 DEC BLOCK 11.562 DIAB-3
board controller GenRad PDP8_RK05
GenRad PDP8 RK05 with OPT-38B 42 Pin Winchester 11.52 DIAB-1
PLESSEY 3 board controller PDP8_RKO05
SPERRY/NARIAN 4027560 OPT-39A 100 Pin Card Edge 12.49 DIAB-4
controller (dual drive) SPERRYNARIAN_GZO_DP
SPERRY/NVARIAN 4027560 OPT-394A 100 Pin Card Edge 12.49 DIAB-6
conlroller (single drive) i SPERRY/VARIAN_620_DP
Honeywell 316 with XEBEC OPT-398 100 Pin Card Edge 12.708 DIAB-5
conltroller (dual drive) Honey 316/XEBEC_DP
Honeywell 316 with XEBEC OPT-39B 100 Pin Card Edge 12.708 DIAB-7
conlroller (single drive) Honey 316/XEBEC_SP
Computer Automation 52263/4 OPT-38A 50 Pin Winchesler 20.00 DIAB-9
(Dual drive) CA_52263/4 DP
Computer Automation 52263/4 OPT-38A 50 Pin Winchester 20.00 DIAB-8
{Single drive) CA_52263/4_CNTRLR
FOX-1A/FOX-300 (Dual SCSI OPT-38A 50 Pin Winchesler 20.00 DIAB-10

Fox-1A_HAWK_DP

21.8 INTEGRATION AND TROUBLESHOOTING THE AEM

To assist during the integration of the AEM with a new controller type, or for general system troubleshooting, test points have
been provided on the AEM's interface circuit board (upper board). A list of these test poinis is found in Table 11, page 131,

Please do not hesilate to request the assistance of ARRAID's Technical Support organization in integrating the AEM in your
application. Many different systems have been filted with the AEM. A simple telephone call can save many hours of integration

lime.

Application notes for most controller - drive combinations have been prepared by ARRAID’s Technical Support department and
are available on the internet at http:/fwww.arraid com/support. ARRAID’s Technical Support Department may be reached at 623-

582-4592.
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Table 11 SMD INTERFACE BOARD TEST POINTS

TEST POINT # I SIGNAL NAME _ DESCRIPTION
TP-01 WR _PROT AEM Write Prolect stalus
TP-02 SMD_AMF Address Mark Found signal lo SMD conlroller
TP-03 SMD SECTOR Sector Pulse lo SMD conltroller
TP-04 READY READY signal to conlroller
TP-05 SMD_ON _CYL ON CYLINDER signal io SMD conlrofler
TP-06 SEEK_ERR SEEK ERROR signal lo SMD controller
TP-O7 SMD_INDEX INDEX pulse to SMD conlroller
TP-08 FAULT FAULT signat lo SMD conlroller
TP-09 BIT_B7 SMD bus bit from SMD controller
TP-10 BIT_B6 "
-1 BIT_B8 "
TP-12 BIT_B5 v
TP-13 BIT_B3 "
TP-14 BIT_B2 "
TP-15 BiT B4 "
TP-16 BIT_Bt "
TP-17 -TAG3 Low during TAG 3 signal (COMMANDY} from SMD conlrolter
TP-18 -TAGZ Low during TAG 2 signal {HEAD SELECT) from SMD controller
TP-19 BIT BO SMD bus bit from SMD conltroller
TP-20 -TAG1 Low during TAG 1 signal {(CYL SELECT, SEEK) from SMD controller
TP-21 INDEX_IN Index pulse from Track buffer rotalor on Data Mgr board
TP-22 SECTOR_IN Seclor putse fromsecior pulse generator on Dala Mgr board
TP-23 -AM_DET Low when address mark is delected by Data Mgr during AM search
TP-24 -BLOCK Low when requested track is nol in "Current” Track Buffer
TP-25 VALID High when "Current” track buffer has valid data and matches current track #
TP-26 -ACCESS Low when searching for valid, matching track buffer
TP-27 -WR_GATE Low when SMD conlroller is wriling to current Track Buffer or wiiling an Address Mark
TP-28 -RD_GATE Low when SMD conlroller is reading from currenl Track Buffer or doing an AM search
TP-29 -AM_ENA Low when SMD conlroller is Writing an Address Mark or doing an AM search
TP-30 20 US TAG1 received, window open waiting for possible TAG2
TP-31 -SK_ERR Low when AEM logic and microprocessor has detecled an invalid seek
TP-32 -SELECTED Low when AEM has been selected
TP-33 -ON_CYL Low when AEM is emulating an ON CYLINDER condition
TP-34 -TAG5 Low during TAGS signal (SMD-E) from SMD controller
TP-35 -TAG4 present during TAG1 when using SMD_MODE 2 extended cylinder bi
TP-36 BIT_B9 SMD bus bit from SMD conlroller
TP-37 30_Us AEM internal on cylinder delay window (zero lenglh seek)
TP-38 GROUND AEM system logic ground
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TEST POINT | SIGNAL NAME DESCRIPTION
PIN #
J12-1 TAG 0 Tag bil 0
J12-2 BUSOUTO Command and control information from Hosl
J12-3 BUSOUT1 : “ i "
J12-4 BUSOUT2 i " " "
J12-5 BUSOUT3 " " " “
J12-6 BUSOUT4 " “ ' .
J12-7 BUSOUTS - " " “
J12-8 BUSOUT6 ! " " "
J12-9 BUSOUT? ® “ " "
J12-10 TAG_1 Tag bit 1
J12-11 TAG 2 Tag bit 2 :
Jiz2-12 -TAG_OUT low when AEM acknowledges TAG IN
J12-13 TAG_IN Tag information is present from Conlroller
J12-14 BUSINO Stalus and other information to Host controller
J12-15 BUSIN1 " " " “
J12-16 BUSIN2Z " “ » “
J12-17 BUSIN3 " “ ' “
J12-18 BUSINA " " ' “
J12-19 BUSINS " “ " “
J12-20 BUSING " " " *
J12-21 BUSIN? " " " “
J12-22 RD_CLK Cloct from AEM to synchronize Read Dala
J12-23 RD_DATA NRZ data from AEM during a read operation
J12-24 WR_CLK Clock from Host Controller lo sync Write Data
J12-25 WR_DATA NRZ data from Controller during a wrile operation
J12-26 SVO_CLOCK Clock from AEM to Controller for Wrile sync
J12-27 RPS_INT
J12-28 SEL_INT Select aclivity has occurred,
J12-29 IFC_INT Seek, Head change, faull clear, or interface Fault
J12-30 SPARE
J12-31 ALE Address Latch Enable
J12-32 -5VOLTS
J12-33 +5 VOLTS
J12-34 -RD_PG_STAT low when AEM CPU is reading LCA Status
J12-35 GROUND Signal ground
J12-36 GROUND Signal ground

Table 12 HISI INTERFACE BOARD J-12 TEST POINTS
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TEST POINT SIGNAL DESCRIPTION

PIN # NAME -

J13-1 MOD_SEL

J13-2 HISI_DONE

J13-3 -AM_ENA low during an address mark search or write

J13-4 -AM DET low when an Address Mark has been delected
J13-5 -ACCESS low = a seek or head change is in progress

J13-6 FIXED ‘

J13-7 SYS_CLK 20 MHZ system clock

J13-8

J13-9 -ENA_SELD
J13-10 NONE
J13-11 -ENA_IFC
J13-12 -BLOCK low = the AEM is in the process of oblaining a track
J13-13 SECTOR N pulses per track rotation from AEM
J13-14 INDEX Once per track rotation pulse from the AEM
J13-15 -WR_GATE low during a wrile operalion. Data or Address Mark
J13-16 -RD GATE Low while host is reading Dala from the AEM
J13-17 -RD

J13-18 -CS_IFC

J13-19 -ENA_XMEM

J13-20 ON_CYL_TP

J13-21 -SEL_HOLD

J13-22 -XMEM_OE

J13-23 SEEK_END High indicates the AEM is On Cylinder

J13-24 READY

- J13-25 SEEK_ERR High if an invalid cylinder address was issued

J13-26 -WR

J13-27 -CSSEL .

J13-28 VALID high indicates lhe current track buffer contains valid data
J13-29 NONE

J13-30 NONE

J13-31 NONE

J13-32 -5 VOLTS

J13-33 NONE

J13-34 +5VOLTS

J13-35 GROUND Signal ground

J13-36 GROUND Signal ground

Table 13 HISI INTERFACE BOARD J-13 TEST POINTS
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22 APPENDIX A - EMULATION VARIABLES

VARIABLE VALID VALUE NOTE : | TYP
MAX_CYL 0-1023 SMD mode ¢ or 1 822
0- 2047 SMD maode 2 {Exira Cyl Bit during TAG 1}
0 - 4095 SMD mode 3 (Exlra Cyl Bils during TAG 2)
MAX_HD 0-63 SMD mode 0, 1 0r 2 18
0-31 SMD mode 3
TRACK_LEN 30720 max AM_MODE =1 (soft sector) 2 SiMMs 20160
32767 max AM_MODE =0 (hard sector). 2 SIMMs
61440 max AM_MODE =1 (soft sectar) 4 SiMMs
65535 max AM_MODE =0 (hard sector) 4 SIMMs
NUM_SCTRS 0to 255 calculated number of seclors 324
SCTR_LEN 1 lo 65535 1/2 byles (1 to disable) 1260
SMD_MODE 0-3 0-1 SMD-FSD 0
2 . SMD-O (Extra Cyl Bit during TAG 1)
3 SMD-E (Exira Cyl Bils during TAG 2)
AM_MODE ODor1 0 = hard sector only ’ 1
1 = Address marks supporied
BLOCK Oor1 0 = Release BLOCK al VALID 1
" | 1= Release BLOCK al Index
FREEZE Oor1 0=0FF, 0
1= ON {freeze and jamb can'l bolh
JAMB Oor1 be on togelher) 0
CLOCK Dor1 clock blocking on or off 0
NONC_BLOCK Qor i Not on cylinder blocking on or off 0
RTZ _TICKS 0lo 50 Reluin To Zero seek time {x10ms) 20
REL_TICKS Oto 50 Release time (RTM mode) 50
PRI_SEL_MD 0, 1,or2 0 is disabled 0
1 is normal
2 is TANDEM Special mode
UNIT_ADD 0-150r 16 0 - 15 = default power up Interface address 02
16 = oblain address from oplional front pane! address logic plug
ONL_SAVE Oor1 default stale of ON-LINE : 0*2
WP_SAVE Oor1i default state of WRT PROTECT 0*
RD_AHD Oorior2 0 = disabled 2
1 = read-ahead buffer with low LRU
2 = read-ahead buffer with high LRU
WB_MODE Oor1 0 = write back entire track . . 0
1 = write back only dirly portion of track
UNIT_ID 0 - OxFF SMD-E ID reported 0
HOLD_ONC 0,0rt 0 = normal mode ¢
1 = hold ONC for “read-ahead” completion
SET_SIZE 0, 16, 32, or 64 0 = Aulo configuring lo maximum # of sets 32
16=16 buffers in each sel
32=32 buffers in each set
64=64 buffers in each set
XLAT _TBL 0, 1,2, 3.4,5 or | 0=normal Emulaled Irack lo logical track translation 0
6 1 6 = Special transtation for CDC CMD 9448 fixediremovahle drive
emulation
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VARIABLE VALID VALUE NOTE TYP
SEL_MODE 0,1,0r2 0 = normal select al leading edge of select 0

= select afler 200ns delay

2 = jatch selecl until next select tag
SCSI_PARAMO (- 255 Bils 7 - 0 are individual flags
SCSI_PARAM1 40MHz ASYNC 5MB/s -> | Ox10
SCSI_PARAM4 40MHz ASYNC 7MB/s -> | 80
SCSI_PARAMG 40MHz SYNC 7MBfs -> | 0xd0
40MHz SYNC 10MBfs -> | 208

Note 1:This is a calculated parameter. The “CC” command updates this value based on other parameters.
To disable sector pulses, set SCTR_LEN to 1. The “CC” command will set the sector count to 0.

Note 2:These parameters are updated during UPS power fail operation. If UPS operalion is disabled, these
parameters may be used as power up defaulls.
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24 APPENDIX C - SMD INTERFACE CONNECTIONS

24.1 A CABLE (CONTROL SIGNALS)

Revision V' Appendix C

SMD INTERFACE SIGNAL DESGRIPTION — "A" CABLE (DAISY CHAINED). - -
LOW TRUE " HIGH TRUE |] SOURCE SIGNAL NAME
Block I Flat " Block | Flat "
16 1 49 31 CTRLR __ |ITAG 1 (Sel Cylinder)
48 2 51 32 CTRLR _ [ITAG 2 (Sel Head)
52 3 55 33 CTRLR __ [[TAG 3 (Conlrol)
23 4 26 34 CTRLR  [IBUS Bil 0
24 5 27 35 CTRLR "BUS Bit 1
28 6 31 36 CTRIR _ [lBUS Bil 2
29 7 32 37 CTRLR  [[BUS Bit 3
30 8 33 38 CTRLR  |[BUS Bit 4
34 9 37 39 CTRLR  [lBUS Bl 5
35 10 38 40 CTRLR _ [[BUS Bil6
36 11 39 41 CTRLR "BUS Bit 7
40 12 43 42 CTRIR _ |[BUS Bit 8
41 13 44 43 CTRLR _ [[BUS Bit 9
16 14 20 44 CTRLR _||OPEN CABLE DETECTOR
11 15 14 45 DRIVE  [fFAuLT
75 16 78 46 DRIVE _ [ISEEK ERROR
15 17 18 47 DRIVE  |lON CYLINDER
10 18 13 48 DRIVE . [iINDEX
17 19 21 49 DRIVE _ JlUNIT READY
42 20 45 50 DRIVE  [[ADDRESS MARK FOUND
67 21 72 51 DRIVE  |BUSY
22 22 25 52 GTRLR "UNIT SELECT TAG
1 23 53 CTRLR  [[UNIT SELECT 1
2 24 5 54 CTRLR "UNIT SELECT 2
26 56 CTRIR "UNIT SELECGT 4
8 27 12 57 CTRLR _ [lUNIT SELECT 8
74 25 77 55 DRIVE  [[sECcTOR
53 28 56 58 DRIVE  [WRITE PROTECTED
73 29 CTRLR _ ||POWER PICK
76 59 DRIVE __ [[POWER HOLD
47 30 50 60 CTRLR _ {[TAG 4 (or SIGNAL GROUND)
80 82 SIGNAL GROUND / (Shield Ground)
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SMD Connector Pinouts as viewed from the rear of the AEM:

24.2 B CABLE (DATA SIGNALS)

Reviston V Appendix C

SMD INTERFACE SIGNAL DESGRIPTION -- "B" CABLE (RADIAL)

LOW TRUE HIGH TRUE SOURCE SIGNAL NAME
Round Flat Round Flat
A 8 B 20 CTRLR WRITE DATA
M 2 N 14 DRIVE SERVO CLOCK
U 3 v 16 DRIVE READ DATA
w 5 X 17 DRIVE READ CLOCK
H 6 J 19 CTRLR WRITE CLOCK
AA 10 ccC 23 DRIVE SEEK END
DD 22 BB 9 DRIVE UNIT SELECTED
EE 12 HH 24 DRIVE INDEX ****
FF 13 JJ 26 DRIVE SECTOR ****
K SIGNAL GROUND
Y 4 SIGNAL GROUND
D 7 SIGNAL GROUND
L 11 SIGNAL GROUND
T 15 SIGNAL GRCOUND
E 18 SIGNAL GROUND
C 21 SIGNAL GROUND
F 25 SIGNAL GROUND

30

**** Some controllers reverse the polarily of these signals

A Cable

|

0Q000000000000C0QO00000000000Q0

OQO0C00000000000C00000000OCOA00

60

3]

B Cable
13 1

O00000000C000

0000000000000

26 14
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25 APPENDIX D - HISI INTERFACE CONNECTIONS

- - Revision V Appendix D

25.1 A CABLE (CONTROL SIGNALS)

_ HISI INTERFACE SIGNAL DESCRIPTION - "A" CABLE (DAISY CHAINED)
~ CABLE PIN SIGNAL NAME DESCRIPTION
LOW HIGH
Flat| Biock|Flai|Block
1 46 |31 49 [TAG?2° Tag Signals from the conlroller fo the AEM. See Command/Status decode (able for
2 lag a2 |s1 |tac 2 lhe meaning of these signals
3 [52 [33 |55 [TAG2? _
4 23 [34 j26 |BUS QUTBIl0 |[These eight lines carry data lo the AEM. The meaning of the dala is a function of the
5 |24 |35 27 [BUsSouTBit1 [aclive tag state. Bit 0is MSB bit 7 is LSB. See Command/Status decode table for
6 |28 [36 131 IBUS OUT Bit 2 the meaning of these signals
7 129 |37 |32 |BUSOUTBIl3
8 |30 [s8[33 [BUSOUTBII4
9 [34 [so o7 [|Busoursits
10 |35 |40 |38 [BUS OUTBit6
11 |36 |41 |38 |BUSQUTBIt?7
12 |40 |42 |[43 |SPARE?2 This line is connecled to a spare receiver in the AEM. Itis currenlly nol used.
13 |41 [43 |44 |SPARE 1 This line is connecled lo a spare receiver in lhe AEM. Itis cutrently not used.
21 |67 |51 |72 |SPARE3 This line is connecled to a spare receiver in lhe AEM. ILis currently not used.
14 116 [44 J20 |SELECT HOLD | This line is driven by the conlroller to hold the AEM in a selected state.
20 |42 |50 [45 |BUSINBIit0 These eighl lines carry dala lo the HISI ¢ontroller. The meaning of the datais a
23 |3 53 |7 |BUS INBil 1 funclion of the active tag s.lale. BilOis M_SB bit 7 is LSB. .See Command/Status
17 115 a7 [is |BUS INBit 2 decode table for the meaning of these signals
19 |17 |49 |21 |BUSINBIit3
24 18 54 12 |BUS IN Bit4
26 |16 |56 |20 [BUSINBIit5S
16 | 75 |46 |78 |BUSINBIt6
15 | 11 |45 |14 |BUS INBIit7
18 110 [48 |13 |INDEX This signal is derived from an internal crysial oscillator and is generated by the AEM
once per revolution of the emulaled disk. Its leading edge is lhe beginning of sector
Zero.
22 |1 52 |4 TAG GATE OUT |[This line is driven by the controller lo cause the AEM to decode the TAG line states
and respond accordingly
25 174 |55 |77 |SECTOR This signal is derived Irom an internal crystal oscillator and is used to indicale lhe
beginning of gach seclor on the lrack. The number of sector pulses thal oceur for
each revolulion of the emulated drive is programable.
27 |2 57 |5 TAG GATE IN This line is used to acknowledge the receipt of TAG GATE OUT approx. 100ns later.
28 |53 |58 |56 |SPARE This line is not connected in ihe AEM
29 |73 |POWER PiCK These signals are not used by the AEM. However, lhey are propagated through to the
59 |76 |POWER HOLD  |next unit on the "A” cable.
30 60 SPARE OUY This line is connected to a spare receiver in the AEM. ILis currenlly not used
21 180 (21 |80 |TERM GROUND |Terminalor Ground for Block Conneclor Termination.
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Revision V. Appendix D

25.2 B CABLE (DATA SIGNALS)

HISI INTERFACE SIGNAL DESCRIPTION -- 26 Pin"B" CABLE (RADIAL)
CABLE PIN SIGNAL NAME DESCRIPTION
LOW HIGH
Fial | Block [Flal [Block
8 A 20 B |WRITE/READ This bi-directional line transmits NRZ data from the controller to the AEM lor
DATA recording on the disk surface.This line also transmils data from the AEM lo the
conlroller when READ GATE is active.

2 M 14 N ISERVO CLOCK Servo Clock is a signal derived from the crystal oscillalor on the AEM's Dala
manager board. Servo Clock is transmitted to the conlroller and is usually
used lo syncronize write data and generate Wrile Clock.

3 EE |16 | HH [INTERRUPT This line is used to transmil an interrupt to the conlroller for rotationat position
sensing.

5 w 17 X |READ CLOCK Read Clock defines the beginning of a data cell during a Read operation. This

. clock synchronous with Servo Clock and Read data.

6 H 19 J |WRITE CLOCK This signal from the conlroller defines the beginning of a data cell during a
Write operation. It is usually derived from the AEM's Servo Clock.

10 AA |23 | CC |SEEKEND This signal indicales either an on cylinder status or seek error stalus resulling
[rom a seek operalion that has lerminaled.

9 BB |22 | DD [MOD SELECTED This signal indicates the AEM has accepted a Unil Select request. This line

_ musl be active before the drive will respond to any commands from lhe
controller.

12 FF |24 | JJ |RESERVED Not Connected in the AEM

26 LL |13 | NN |SEIZED Mot Connecled in the AEM

15 T t K ISIGNAL GROUND [Signal ground is referenced lo the "A" cable lerminator ground.
18 E 4 Y |SIGNAL GROUND

21 C 7 D |SIGNAL GROUND

25 F 11 L  [SIGNAL GROUND

HISI Flat cable connector pinouts as viewed from the rear of the AEM:

30

A Cable

B Cable
1 _ 13 1

"oooooooooooooooooooooooooooooo

OCOo000C000000000O00OOCOOOC00000

00000000000

CQO000000000

60

31 26 14
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26 APPENDIX E -TERMINAL COMMANDS INDEX

Revision V Appendix E

?or HELP Display list of terminal commands . . . ....... .. . ittt i e 73
F Displayinlerface Fault status . ....... ... ... . . . . . i i e 73
OFFL Place the AEM inthe OFF-LINEmode .. ...... . ... . .. ... ... ... .. ...... 73
ONL Place the AEMinthe ON-LINEmode ........ ... ... ... ... . ... .0 N 74
P Display Performance statistics ............. ... .. o i 74
R Toggle Read Ahead mode . ... ... ... .. i e e 74
S Display Stalus . .. ... e e e 75
sS SystemStatus............... JR 75
us Display UPS Stalus . . . ... .. i i e et e 76
w Toggle Write Backmode . .. ... . ... e e 76
z Zeroslalislics COUNMEIS . . .. .. .. ... i 76
VER N EBISION .. e e e 77
CHMOQD <param> Change Terminal Mode params .. ... ... .. ittt ii ittt 77
CLEAN <Y> <pal> Inilialize a SCSIdrive . . ... ... ... .. . e 78
CVOL <N> Change VOLUME . ... ... .t e e e e e 78
PON <ID> Power on Drive bay . . .. .. e e s 78
POFF <ID> Power off Drive bay . .. ... . e e e 79
MM Enable MaintenanceMode ... ... .. .. .. ... L e 79
MT Monitor Track . ... . e 79
SDODW SecUtY WD ... e e e e e 79
WO ToggleWrite Onlymode . ... ... . . e 80
VCOPY <FROM VOL> <TOVOL> <T> Volume COPY command ... ... ... . ... ittt ia e 80
CC Chack Configuralion . ... ... ... i i i et et e it e e 82
CD Configuralion Display . ... ... ... ... . . e e §2
CT <N> Change Table . ... ... ... i i i i ittt it 83
CW <Y> Config Wrile . . ... e 83
CS TEXT Changelitle SINNG ... ... .. .. it i i i ittt it e aeenn 83
CV VAR=VALUE Change Emulalionor System Variable ............ ... ... .. ... ... . 0.t 84
CCS Check Configuration (System) ....... .. ... it 85
CDs Configuration Display (System).. ... ... . . i i i i 85
CSS TEXT Change tille Sting (System) . .. ... .. ... . i i i i e 86
CVS VAR=VALUE Change Emulationor SystemVariable . .. ... ... .. ... ... ... ... . 86
CWS <Y> ConfigWrile (Syslem) . .. ... .. . i i e e s 86
DIR Display Configtables Direclony . ... ... ittt i e e eaan g7
DFD Display File Directory .. ... ... o ittt it it e e 88
SRST <|0> SCSIRESEl . . . e e e e e 89
STUR <ID> SCSITestUnilReady . ... ... i e e e 90
SSNS <D= SCSIRequesl Sense .. .. ... e e a0
SINQ <ID> S INqUINY .. e e e e e 91
SSTRT <ID> SCSIStart Unit . ... ... e 91
SSTOP <ID> SCSIStopUnit . ... ... ... L. e e e 92
SCAP <ID> SCSIRead Capacily ... ... ... i e e 92
SDUMP <ID> SCSIDrive DUMID ... 92
SSCAN SCSIBUS SCaNn .. ...t 93
SFIFO SC8ITestFifo ... .. . i e e e 93
SRBLK BLOCK <ID> SCSIRead Block . ... ... . e 93
SWBLK BLOCK <ID> SCSIWHIle BIOCK ... . i 94
SFB <DATA> SCOIFll Buffer ... ... ... i e e e e 94
SRTRK TB TRACK <iD> SCSIRead Track ... ... .. ..t et et 94
SWTRK TB TRACK <ID> SCSIWIrile Track . . ... . e a5
STEST <Y> SCSIDIsk Self Test ... ... .. it i e e it i e e 95
STRBK #OFBLKS <ID> SCSITaperead block . . ... ... . i i e i e e 96
STRW <iD> SCSITape Rewind . ... ... ... . . e 96
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Revision V Appendix E

STMSL <ID> SCSITapemodeselect .................... e e e 96
STWBK #OF BLKS <ID> SCSITapewrileblock . ... ... ... ... . . . e 97
STRTK TB <iD> SCSITapereadlrack .. ... ... .. ... .. i e e a7
STWTK TB <ID> SCSITapewritetrack ... .. ... .. i i i i e e e 97
STMSN <ID> SCSITape -Mode SBNSE .. ... .ttt ittt ittt et e et i i aa 98
STWH <ID> + SCSlTapewrite header . ... ... .. ... . . e 98
TBD <TB> <MODE> <SCTR> <ADDR> <BITS> Track Buffer DUMD .. . ... e e e e e 99
TBDIR Track Buffer Direclory . ... .. ... . i e i e 99
TBF TB <NUM> Track Buffer Fill . .. ... oo e 100
TS TIME <FLAGS> Trace Selup ... .. e e i 101
T Toggle Trace aclive . ... .. .. .. it i e et e cmmr e 102
D Trace Display ... ... i e e 102
BACK <FROM VOL> <TO VOL> Backup command .. .. ... ..t e e 108
COPY <FROM VOL> <TO VOL> COPYcommand ... .... ... i ittt e et e 108
REST <FRCM VOL> <TQO VOL> Restorecommand . . ... ... ... . i i e e 109
SVFY <SUBJ VOL> <REF vOL> ScsiVeriFYcommand ... ... .. .. e 110
55 Display System Status .. ... ... ... . .. . .. 114
RS Resync(Revive) Start/Stop .. ... ... e 115







