















































create audit ANAME from RELNAME
where time > T1 and time < T2

This command creates an audit relation
ANAME from the dumped transaction log name
RELNAME. The audit relation is processed
from the time specified by T1 until the time
specified by T2.

Crash Protection

In order to protect the integrity of databases in
case of equipment malfunction or other data-
damaging catastrophes there are three types of
dumps available: physical, logical and in-
cremental.

dump disk
load disk

A physical disk is written to another device with
the dump disk command. In case of
catastrophe, the disk can be re-written with the
load disk command.

dump disk DISK1 to DISK2

DISK1 and DISK2 are the logical names of disks
on the IDM; if the disk is to be dumped to a
device connected to the front-end system,

dump disk DISK1

will write the contents of the disk to the front-
end system.

Similarly,

load disk DISK1 from DISK2
and
load disk DISK1

re-write the contents of the disk DISK1. The
disk that is loaded must correspond exactly to
the disk that was dumped - it must have the
same number of blocks, cylinders, etc.

dump database
load database

A logical dump of a database means writing the
data out arelation at a time, keeping the logical
structure of the database. When a logical dump
is re-loaded, it need not be loaded to a similar
device. In fact, the load database command
can be used to bulk load data into the IDM from
external sources.

dump database DNAME to DISK1

The above dump will put the entire database on

16

the 'IDM disk DISK1. Then to restore the
existing database, the command is

load database DNAME from DISK1

To dump the database to the front-end system
the command is

dump database DNAME

To dump or load a relation at a time, the com-
mand is:

dump database DBNAME (RELNAME1),
RELNAME?2,...)
or
load database DBNAME (RELNAME1,
RELNAME?2,...)

A database or relation can also be dumped and
loaded to IDM files.

dump transactions

The transaction log is updated whenever an
audited relation is changed. A strategy for
handling the possibility of catastrophic loss of
data is to

1) dump the entire database occasionally

2) dump the transaction log frequently

3) in case of loss of data, load the last
database dump and apply the trans-
action log.

The success of the above strategy
depends on the fact that logging is on for rela-
tions important to the application.

To dump the transaction log:

dump transaction into RELNAME

rollforward
To apply the transaction log:

rollforward RELNAME to DATE, TIME

If DATE is not specified, the databases are
restored to the last date on the RELNAME
transaction log.

File System

The IDM random access file system is provided
particularly to support users who need to use
the IDM disks for uses other than database
management.

create file
The command:



create file FILENAME with alloc = SIZE1 on
DISK1, quota = SIZE2

creates FILENAME of size SIZE1 on DISK1. It
will not be allowed to grow beyond SIZE2. The
file size is limited to 2**31 bytes. Only the
creator of a file many destroy it. Protection
(read and write capabilities) for files are ex-
pressed exactly as for relations.

destroy file
The command:

destroy FILENAME

will remove the file from the system.

open file
To access the data in a file, or to change it, the
file must first be opened. A file number is
returned to the used as the result of a suc-
cessful open.

filenum = open file FILENAME

The file is then referred to by filenumber.

read

write

To read or write the file, the commands are:

read (filenum, count, offset)
write (filenum, count, offset)

The count is given in bytes; the offset is the
byte number within the file where reading or
writing is to begin. Sequential access is
therefore implemented by the user program
keeping track of the position within the file for
the next access.

If the file size is less than 580K bytes, a random
access is 2 disk references. If it is less than
168M bytes, it is three references. There are a
maximum of 4 disk references to randomly ac-

cess a 2G byte file. Since the IDM utilizes a buf-
fer cache, after the first access the actual disk
references may be to the cache, not to the disk.

close file
When the user finishes with a file, it is closed:

close file filenum

5. HARDWARE RELIABILITY AND
MAINTENANCE

The IDM tolerates a variety of common hardware error
conditions including uncorrectable memory errors, host-
IDM communication errors, disk read/write errors, inter-
mittent IDM bus errors, and power failure. Each board ex-
cept the memory storage boards contains built-in
diagnostics and self-test capability. The memory storage
boards are tested from the Database Processor. Every IDM
has two special RS232 ports labeled ‘‘console” and
“maintenance’” which can be used to monitor system per-
formance and for remote diagnostics.

The IDM classifies hardware errors into three
categories: fully recoverable means that no user is af-
fected by the problem; for example, a correctable main
memory error or a disk read error on a disk block which is
subsequently read correctly. Recoverable means that one
user may have to be aborted or restarted. This would hap-
pen, for example, if an uncorrectable memory error oc-
cured in the user’s workspace. Unrecoverable means the
IDM cannot reliably determine its current state. In such a
case, the IDM restarts itself, cancelling all current user
operations. The IDM then comes up in recovery mode and
diagnoses the hardware failure. If possible it will then
come up and bring the database to a consistent state.
Finally it will become available for use. As long as the error
causing the crash did not damage the disk drives, the con-
sistency of the database is guaranteed.

Front Panel Controls

The IDM is controlled using the front panel key switch
and a terminal plugged into the ‘““‘console port’” on the back
panel.




The IDM function key may be positioned in the following
locations:

1) Off

DC power is turned off. All IDM boards are
powered off; however, AC power is still sup-
plied to the IDM power supply

2) Safe

The database is brought to a consistent state.
Current transactions are allowed to complete.
Any new transactions are rejected. The “safe”
light will come on once the last transaction has
completed and all changes have been reflected
to the database.

3) Run

The IDM is in its normal operation. The "ready”
light will be on.

4) Maintenance

The IDM will accept commands only from the
console port. The “ready” light will blink. The
IDM will ignore any communications from the
host computers.

Under normal usage, the IDM can be taken off-line by
putting it in safe mode. This allows current transactions to
finish and notifies the host processors that the IDM is go-
ing off line. If necessary, the IDM can be brought into
maintenance mode which will cause all currently running
transactions to be aborted.

When the IDM is powered up and put in safe mode, it
will check the consistency of the databases, will complete
any committed transactions and will backout any uncom-
mitted transactions. When this is done the ’safe” light will
come on. If the IDM is powered up and immediately put in
“run’ mode, it will check the consistency of the databases
and come on line once the databases are ready.

It should be noted that changing the IDM’s running
mode will not compromise database consistency. Its main
usage is for gracefully bringing the system up and down
and for diagnosing system problems.

Diagnostics

The IDM reports errors by maintaining error logs in the
“system” database, through use of the FAULT light on the
front panel, and through a written log on the console (if
one is connected). If an unrecoverable hardware error oc-
curs, the front panel FAULT light will go on. If the IDM can
diagnose the problem and work around it, the IDM will turn
off the FAULT light, print a diagnostic message, and come
back up.

If the FAULT light remains on, there is a system error
which prevents the database processor from running. This

18

would happen if the system bus were inoperable or the
database processor was not functioning.

In most cases the IDM can self-diagnose problems
down to the board level and report which board needs
replacing. The'system is also designed to run diagnostics
with various boards missing. The Database Processor is
capable of running by itself in the IDM chassis.

Fault Tolerance

The specific way the IDM handles each type of hard-
ware fault will now be discussed.

Main Memory Errors. Main memory can detect and correct
single bit errors and can detect double bit errors. Both con-
ditions are logged by the IDM in the "system’ database. At
any time, a log of hardware problems can be examined.
Correctable, single bit failures are expected from time to
time and are not logged unless they exceed a predetermin-
ed frequency. If that happens, they are analyzed to deter-
mine if a memory device had completely failed. If so the
failure is reported and the IDM avoids using that section of
memory. Periodic replacement of failed memory devices is
necessary to guarantee that uncorrectable errors will not
occur. Uncorrectable errors occur when two bits are in er-
ror. In such a case, a variety of attempts are made to keep
the IDM running. In many cases, the bad memory can be
mapped out of the system and a complete recovery is
possible. Whenever possible a second attempt is made to
read memory in case the double bit failure was intermit-
tent.

When the IDM is powered up, all of memory is check-
ed and bad sectors of memory are reported. If a sufficient
amount of good memory remains (at least 256K bytes), the
IDM will come up; otherwise, the memory must be repaired
before the IDM can function.

IDM bus errors. The IDM internal bus operates at extremely
high speed. To insure integrity of bus operations, parity is
used throughout the bus. If an error is detected, the bus
operation will be retried if at all possible. Retries are
counted and an abnormally high incidence will generate a
diagnostic message. The use of bus parity and bus opera-
tion retry provides very stable and reliable interboard com-
munications.

Disk Errors. The IDM disk controllers have built-in burst er-
ror correction and automatically retry and correct disk
pages. This virtually eliminates the possiblilty of a disk"
read error causing the user to see incorrect data. When a
disk page has been correctly read, the disk controller
reports if an error procedure had to be used to read the
disk page. If it is warranted, an attempt is immediately
made to rewrite the disk page and if necessary reassign
the page to a new location before the data becomes
unreadable. This elaborate fault tolerance is designed to
detect gradual deterioration of the disk media and move
valuable data before it is lost.

When a disk is first formatted by the IDM, a surface
analysis is automatically performed and any defective
areas are reported and tagged to prevent the IDM from us-



ing them. The IDM can avoid using individual sectors, or
whole tracks. The IDM maintains 8 bits of information
about every sector on every disk. This information is
available in the “‘system’ database.

Host-IDM communications. Communications between a
host and the IDM is done over either a serial line or IEEE
488 bus. Both types of lines use a block mode protocol with
error detection. The error detection is programmable and
can be either none, a checksum, or CRC characters. Every
message passed between a host and the IDM requires a
positive acknowledgement. A negative acknowledgement
causes a retransmission of the message. If an individual
line fails or a complete I1/O Channel fails, the IDM will
abort any commands associated with the corresponding
hosts and continue to run.

Periodically the channel will poll each host to make
sure the host is still operational. If a response is not
received within a specified period of time, the host is
presumed down. When the host comes back up, it can
reestablish communications with the channel.

Power Fail. The IDM will shut down upon internally detec-
ting AC power low. When power is restored, the IDM will
check the consistency of the databases, backout or com-
plete any transactions in progress at the time of the power
fail, and then come up. Just before writing to a disk the
disk controller checks the status of AC power. If it is nor-
mal, it commits the write. If the power fails during the
write, the IDM power supply will maintain DC power
through the completion of the write. A similar power sens-
ing capability is required from the disk drive itself.

6. CONFIGURATION AND SELECTION
GUIDE

This section discusses the physical limits of the IDM.
The IDM can be configured to expand the amount of main
memory, expand the number of host communication chan-
nels, expand the number of disks, or add a Database Ac-
celerator.

Basic IDM System Components

The basic IDM comes in a rack mountable chassis
with self-contained power supply and room for a maximum
of 16 IDM boards. The minimum IDM requires:

Database processor Board

Memory Control & Timing board

One 256K byte Memory Storage board
One Disk Controller board

One 1/0 Processor

for a total of 5 boards. This leaves ample room for up to 11
additional boards. The various configurations will be
described as follows:

The IDM Chassis Bottom Plane

The IDM chassis has room for up to 16 boards. The
IDM bottom plane does not support an ‘“‘expansion

chassis’”’, therefore, no IDM can have more than 16 boards.
The bottom plane is designed electrically so that any
board can be plugged into any slot. IDM boards have no
user settable straps or options. The IDM internally deter-
mines the system configuration when the unit is powered
up. Parameters to specific boards are entered through
software control and are stored in the database. Certain
boards have external cables leading from the boards to the
back panel of the IDM. For ease of installation it is recom-
mended that IDM boards be inserted in the following order
(starting from the power supply):

Database Processor

Disk Controller(s)

Host |/O Processors(s)

Memory Timing & Control, Memory Storage,
and Database Accelerator

M =

Parallel 1/0 Channel Processors

One I/O parallel processor board controls one |IEEE 488
GPIB bus. The standard back panel on the IDM has room
for 4 independent GPIB buses. A GPIB bus can connect
several hosts to the IDM or each host (up to a maximum of
four) can connect to the IDM via a dedicated GPIB parallel
channel. In very high transaction rate environments, and in
some other special applications, it may be beneficial to
use multiple GPIB buses to multiple hosts. The primary
advantage is increased parallelism - two hosts can com-
municate with the IDM simultaneously. The maximum data
rate of the IDM GPIB is 250K bytes/second.

The parallel and serial 1/O Channel Processors do all
host dependent data type conversions (swapping bytes on
integers, one’s to two’s complement conversions, etc.) The
channel must be told what type of host it is talking to and
also the unique host ID. This information can be supplied
automatically from the host, or it can be kept in the system
database in the IDM.

Serial 1/0 Processors

One serial |/0O Processor controls eight independent
RS232 compatible lines. The serial channels are program-
mable for baud rates from 110 baud through 19,200 baud.
Modem control is standard and can be disabled if not
needed.

A Serial 1/0 Channel processor is connected to the
back panel of the IDM through one fifty pin connector. The
connector services 8 serial lines. The standard IDM back
panel has room for up to 8 connectors. This provides 64
serial communication lines controlled by eight serial I/O
processors. Back panels can be tailored for an appropriate
mix of serial and parallel ports limited only by the physical
dimensions. Britton-Lee distribution panels (DTP) are
available which connect the fifty pin connector from a
serial 1/0 channel to eight EIA standard connectors. The
distribution panel is completely passive and can be
manufactured by the OEM to meet specific requirements.
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Memory

Additional Memory Storage boards can be added up
to the maximum number of slots available on the bottom
plane. The IDM requires a minimum of 256K bytes in order
to run at all. Additional main memory improves perform-
ance in two ways. First it reduces the amount of disk
activity by keeping a cache of disk pages, and second it
can increase the number of users which can simul-
taneously have commands in progress. The IDM
dynamically balances the amount of memory available for
various resources. The performance improvement
achieved by increasing the amount of main memory
greatly depends on the specific application. The basic IDM
code requires 224K bytes. The remaining memory is
divided into 2K byte pages which can be used either for
caching disk activity or storing user commands in execu-
tion. Storage boards are available in 256K byte sizes. Only
one Memory Timing and Control is required.

Disk Controller

Each IDM disk controller is compatible with the CDC
9760 SMD interface. The disk controller has one “A” cable
and four “B” cables on the back panel of the IDM allowing
four disk drives to be directly connected to the disk con-
troller. The iDM allows up to four disk controilers per
system providing a maximum of 16 disks. The total capacity
of all disk drives cannot exceed 32 gigabyte (2°% bytes). Cer-
tain disk drives which claim to be SMD compatible are in
fact, not strictly compatible. Britton-Lee will provide a list
of compatible drives. A drive can be connected to a disk
controller without any changes to the controller board. All
parameters about the disk, such as number of bytes per
track, number of heads, number of cylinders, are supplied
through software and once given, are kept on the actual
disk. The disk may be cabled to any connector of any disk
controller. The IDM reads each disk to determine its actual
logical device name and does not depend on any specific
cabling.

Database Accelerator

The IDM will run with or without the Database Ac-
celerator. When the IDM is powered up, it determines
whether the Database Accelerator is present. If not, it
automatically emulates the accelerator.

7. PRODUCT SUPPORT

Installation The IDM 500 is a self contained hardware
device that can be installed by the OEM user. It is
preferable, however, to allow Britton-Lee, Inc. to install the
first system with the OEM disk drive being used. The disk
drive can be drop shipped to Britton-Lee, Inc., or the Ser-
vice Department will arrange installation on site. The /O
connection to the host processor can be accomplished by
simply plugging into the back panel serial or parallel port.
Field service fees are included in the IDM price schedule.

Training Four day training courses will be offered at the
factory to cover IDM software integration and use. A con-
tiguous course of one day will cover maintenance and in-
stallation of the IDM. Upon the signing of the OEM agree-
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ment the buyer has the right to send two people to these
courses free of charge. Accommodations are the respon-
sibility of the OEM. Fees for these courses are included in
the IDM price schedule.

Application Notes A Britton-Lee application note publica-
tion is available on a subscription basis to all users of the
IDM. This application note will profile typical applications
of users, and document future products and improvements
to the IDM 500. Contact the Marketing Department for
subscription information.

Depot Maintenance Depot maintenance at the PCB level
will be handled at the California factory. Maintenance will
be handled on a spares replacement basis. The OEM
customer will purchase a complement of spares to serve
his user needs. When the OEM has replaced his part with a
spare, the problem part should be sent to the Service
Department with the service authorization number and a
description of the fault. The Service Department will repair
or replace that part within one week of receipt and return
the part to the OEM. Depot maintenance fees are included
in the OEM schedule.

Board Exchange Policy

The OEM, upon agreement may enter into a PCB ex-
change policy whereby the OEM may return a faulty PCB
and receive a one day turnaround at the factory. This pro-
cess will be billed on a flat per board fee basis. See the
IDM price schedule. Contact Field Service for further infor-
mation on the Board Exchange Policy.

Ordering Procedure

General. A purchase order may be used to order small
quantities of the IDM. After credit verification has been ac-
complished an acknowledgement of the order will be sent
confirming price, delivery, terms and conditions. Orders
may be placed by following the configuration guide and
the IDM price list.

Example

Product Number Description

IDM 500 IDM 500 System
Includes:

power supply,

bottom plane,

1-256K memory,
1-database processor,
1-serial 1/O processor,
1-controller

chassis with 12 spare slots.

Warranty A limited warranty of 90 days is provided with
the purchase of each IDM. The warranty is restricted to
repair and/or replacement of any IDM part at the Britton-
Lee, Inc., factory in California.
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