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SUBSET/>) is a subsat of the CS/80 protcecl waicn aas be2r U
at HP cor their high capacity hard discs. SUBSET/30 will be use2d or
the plow erd Floppies arnd Hard discs.

* SUBSET/20 ard CS/30 are essertially the same so it will be
nossible of ths lowest cost desktop computer at HP to use tha ertir
spactrum of ilP mass storage products from the Micrc Floppy up tc ¢
400 Megabyte Wirchesters.

A commard set defires the commuricatior protoceol hatwaen tne

host ccmputer ard the peripheral device. If ths host warts to read
som> dz-a off a disc, the commard set specifies what bytes must b2
eart to the disc so it car read tne datz and trarsmit it tc thz ncst.

Older commard sots at HP raquired ‘the hcst-to nave pricr
krowledge of the Floppy or Hard disc it was usirg. The host scflware
called the "Disc Driver" had to krow that a G8¢5A had 2 neads ard
77 cylirders. The advartage cf SUBSET/80 is that the host driver
car b2 "parametric" ard does rot have to krow evearythirg about th2
paripherczl ir ordar to use it. The host gives the Floppy or hard disc
the DESCRIBE command ard the peripheral respords by tellirg the hest
all the recessary irformation it reeds to use the peripheral. This
ircludes the number of urits or the device, the maximum transfer
rate supportad by the device, Wwhether it has remcvable media or rnotu,
the block siza2, the number of bloecks it has, etc. There is ro mertior
of h2ads, ard cylirders. The host sees each device as a lir=ar
address spac=2. The peripheral marufacturer car ther upgrade his
peripnsrzls ,ircrease their storag: szpacity ard performarce, ara
they will furctior correzctly without th2 host computers makirg ary
charges to its software. Older computers already ir place car thern
buy the latest peripheral.

Arother improvemert of SUBSET/30 over previous bus protcceols
is that the Iritialize Media commard does the ertire procass of
fcrmastirg, verifyirg, and sparing to prepare tne madium for use
with ro host irvolvemarnt. - -

Th= commnard set itself is bus irdependert. At Hp- it is bairg
implemarted or HP-IB ard HP-IL. .

Commards are split up into Complamertaries
commards. Tha complemertaries are things like S
Set Adcrass, ard Set Laragth.. These read orly be
that if you are always readirg in 1K byte lerzth
at the target addra2ss, the read commard corsists
This mirimize bus overhead. Th2 target address is
irncremerted.

Tha error bits are all predefired so there is ro cor.fusior fer
the hcst 2as tc what 2 certair status byte means.

Althouzh the commard s2t has a w=2alth of commards, orly about
§ ara ra2ed2d by ths host, so a very simple driver is pcssible.
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1.

WHY SUEBSET/807

September 9, 198C
Roger Faaborg
GLD 1-356-2141

Why is the Floppy and small hard disc section of Greeley
division switching from Amigo protocol to SUBSET /807

With the Amigo protocol, each time a new peripheral came
out, the host driver software had to be changed or the new
product had to appear to be an old product. The S Megabyte
hard disc in the 9134A was made to look like 4 9895A Floppies
o it could work with existing drivers. Thies method works
occasionally, but usually performance or capacity is sacrificed.
To correctly support a new Amigo device would require a revision
to the host saftware. Each Amigo device returns 2 bytes in the
ldentify command. Only if the host code had prior knowledge of
this Identify code would it be able to function with this device.

With SUBSET/8C Floppies and hard discs, the host can write
one parametric driver. It will work with all SUBSET/80 hard discs
and Floppies and it will work for all future hard discs and Floppies.
Greeley could then introduce new peripherals and they could be
sold immediately to the existing base of computers. No driver
software would have ta be changed. The SURSET/8C peripheral tells
the host pertinent infermation in response to the DESCRIEE
command.

Why did we choose SUBSET/80 rather than CS/807

Over a period of about & months, driver writers and peripheral
firmware writers from all interested divisions gave inputs

as to what the low end mass storage protocol should be. It was
decided to do CS/80 with some slight modifications. Call me

if you want a copy of the final document.

SUESET/80 is identical to CS/80C except for the following:

1. Initialization of the medium is done totally by the
peripheral device in SUBSET/80. To initialize a SUBSET/80
Floppy or hard disc, the host need only give the Initialize
Media command. When this command has completed, the host
can write a directory and used the medium. In CS/80
the initialization routines involved the host software
in doing verifying, reading error rate tables, and sparing.
We decided this code is better placed in the peripheral
firmware rather than in the host firmware. This is necessary

if new peripherals are going to work with old host SUBSET/80
drivers.



2. To simplify the peripheral’s firmware ‘and hardware, the
following CS/8C commands are treated as No ops by SUBSET/80:

Cs/80 SUBSET /B0
RELEAEE NO OF
RELEASE DENIED NO QOF
SET RFS NO OF
SET RELEASE NO OF

il

. The CS/8B0C commands listed below are not supported
in SUBRSET/80. They result in an illegal opcode error -
if given to a SUBSET/80 device. The reason they are not
supported is also given.

css/go REASON NOT SUFFORTED

Cold Load Read Identical to Locate and Read
and rot used by low cost hosts.

Set Elock Displacement Not used by low cost hosts.
Adds complexity to peripheral code.

Set Burst Not used by low cost hosts.
Adds complexity to peripheral code.

Set Retry Time SUBSET/80 peripherals do a sufficient
number of retries so that the host dc
not have to do any.

Copy Data Added considerable complexity to
the low cost peripheral code. Can
easily be done through read and
write commands.

Selected Device Clear Not possible with currently used
low cost HF-IB chip. (8291A)

4. Now we would have a true subset, except in getting
rid of the release commands we had to add two commands
not in CS/80. These are DOOR LOCK and DOOR UNLOCK..

SURSET/80 is so close to CS/80 that most CS/80 drivers will only
have to change their Initialization procedure to support SUBSET/80.
This initialization procedure involves only giving the Initialize
Media command.

1t is very important for host divisions to support SUBSET/80 as
soon as an opportunity to change their mass storage driver occurs.
The change to a CS/80 driver is simple and the modified driver
will then be able to support all future Floppies and hard discs
from Greeley division without any more changes.

Flease call me if you have any questions. Roger Faaborg
' 1-356-2141
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INTRODUCTION

HP has made a significant commitment to develop low cost
personaf computers and to become a significant force within-
that market place. This commitment has focused our efforts
on lower cost designs that can be competitive in price and
performance.

The implementation of CS/80 used on the 7908/Linus project
is too complex to be used or. low end systems. Too much firmware and
software is required making development times long. What is
reeded is an implementation of CS/80 which uses only the riecessary
commands and restricts the number of features used. We are
definitely not defining a new command set. We are only placing
constraints on CS/80 in an effort to simplify the firmware
development in new peripherals and software development of new
host drivers. By simplifying the command set, we will also
decrease the time it takes to decode a command. o

This cutdown version of CS/80 is called "SUBSET/80".

Before reading about SUBSET/80, everyone should first study
the CS/80 INSTRUCTION SET programming manual, par tE#5955-3442
available from DMD. This document contains invaluable information
which we have not tried to duplicate here.

Over the last few months there have been a number of formal
and informal discussions of what SUBSET/80 should include and what

it should leave out. The following are the basic objectives for
SUBSET/80:

1. SUBSET/80 should preserve the basic functionality of CS/80.
We want to leverage the enormous effort undertaken in dev-
loping CS/80, and definitely do not want to define a new
command set. The SUBSET/80 commands will be implemented in
the same manner as CS/80 commands whenever possible.

2. SUBSET/80 like CS/80 should have as its goal device independent
drivers, easily upgradeable for new peripherals. THIS IS VERY
IMPORTANT. The Floppy in the Sparrow Hawk drive will probably
be introduced with one capacity and shortly after be upgraded.
We expect host drivers to function without modification for the
higher capacity Floppy.

3. SUBSET/80 should spell out exactly what commands a SUBSET/80
peripheral must support.

4. SUBSET/80 will be tailored to the lower cost devices because

of the higher sales volume and greater sensitivity to cost
versus additional features.
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5. Each low cost peripheral may support some commands outside
of those defined by SUBSET/80. This support would last for
at least one generation of peripherals to allow existing
products to use rew peripherals. These commands would be
negotiated on a product by product basis. New drivers,
however, must use only the SUBSET/80 commards specified in
this document. Obviously, the driver does not need to use
all the SUBSET/80 commands, but only those it needs.

Although CS/80 is a channel independent protocol, we will assume
in this document that the channel is HP-IB.

The basic differences between the implementation of CS/80
Jroposed in this document and that implemented by 7908/Linus are:

1. Initialization of media is done totally by the device in
SUBSET/80. The Linus/7908 implementation has a procedure
the host must follow. See the Initialize Media commard.

2. SUBSET/80 devices do not support the extensive diagnostic
commands which were supported on the 7908/Linus products.

The resporsibility of diagnostics is left to service routines
using the Download command. This is because SUBSET/80 drivers
and devices want to use minimum ROM.

This is the final document on SUBSET/80 for hard discs and
floppies. Products are being developed based on this document.
It is now much more difficult to make changes.

The part of SUBSET/80 which deals with QIC tapes is still being
worked on. It will be incorporated into this document at a later
time.

Roger Faaborg

July 1,1983
telnet 1-356-2141
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DEVICE ADDRESSING HIERARCHY

Ir SUBSET/80, as in CS/80, the hierarchy ir descerdirg order
is: device, unit, and volume. A device or HP-IB is characterized
by an HP-IB address, usually switch selectable. For example,

a hard disc and floppy may be packaged in one box with one HP-IB
port oug the back and one set of 3 switches to set the address.

In<this floppy and hard disc combination, each is a unit.
The hard disc might be unit 0 and the floppy unit 1. There can
be up to 7 units in a device.

A unit may be split up into 8 possible volumes. Currently,
all CS/80 and SUBSET/80 devices have only volume 0. A possible
example of using volumes might be if a combination fixed and
removable hard disc is produced. The fixed disc might be urit 0
ard volume O. The removable disc could ther be unit 0 and volume 1.
One could as well call the fixed disc unit 0 and the removable
disc unit 1. no o ’

TRANSACTION STRUCTURE

A transaction is a logically complete operation betweer a
system host and a device (peripheral). The transaction begins
when the peripheral accepts a command and ends when a reporting
message indicating the pass/fail status of the transactior is
accepted by the host. The three phases of a transaction are:
command, execution, and reporting.

For example, a transaction might be a read of 512 bytes.
The transaction would start with a command message from the host.
The host addresses the device to listen, gives it a secondary
followed by a string of bytes. These bytes may have complementary
commards and parameters. The last byte would be the opcode for
the Locate and Read command. The peripheral takes in the secondary,
disables parallel poll, takes in all the parameter bytes,
checks them, and does a seek if necessary. When the peripheral is
ready to enter the execution phase of the transaction, it enables
parallel poll. This ends the command phase of the transaction.
We are now in the execution phase. :

The host sees that the device has enabled parallel poll,
addresses the peripheral device to talk and sends a secondary.
The device accepts this secondary, disables parallel poll and
serds the 512 bytes of data to the host. When the last byte has
been sent, the peripheral enables parallel poll to tell the host
that it is ready for the reporting message. This ends the execution
phase of the transaction and we are now in reporting phase.

Upon seeing that the peripheral device has again enabled
parallel poll, the host sends the reporting phase secondary.
The device accepts this secondary, disables parallel poll and sends
back a single byte of QSTAT. Parallel poll is not enabled. Sending
the byte of QSTAT to the host completes the reporting message and
completes the transaction. The device then goes to a command ready
state or command phase where it waits for the next command. The QSTAT
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hyte reflects the current status of the device.

QSTAT = 0 Everything is 0.K.

QSTAT = 1 There has been ar. error. Do a
Request status to firnd out which
error occurred.

QSTAT = 2 The device has just powered up or

a new floppy or tape has been loaded.
Any incomplete transactions were
aborted and should be repeated.

The host should reconfigure any
programmable operating parameters.

The sequence of command, execution, and report must be followed.
The peripheral controls when the execution phase and report phase
ire entered by enabling parallel poll. After sending the QSTAT byte
the peripheral enters a command ready state where it waits for the
1ext command from the host. This command ready state is called
rommarid phase so the device is always in one of the three phases.
The command message secondary actually starts the transaction,
although the device is already in command phase. Thus the read
transaction is split up into the command message, execution message,
and reporting message. The peripheral goes from command phase,
to execution phase, to reporting phase and back to command phase.

In SUBSET/80 any background tasks are done in the command ready
phase ard can be interrupted out of if there is a command orn the bus.
lhus the background diagnostics, if they exist, are totally
trarsparent to the host. SUBSET/80 devices never request release.

Commands which may not follow this transaction procedure are the
Transparent Commands. The transaction model does not always apply
and each particular command should be checked to see the interactions
between the host and peripheral device.
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POWER-ON STATE AND THE
UNSEEN QSTAT = 2 HOLDOFF

When power is first applied, SUBSET/80 devices will initialize
their HP-IB chips and will not initially respond to polls. Any bus
activity directed to the device's HP-IB chips may be lost when it is
reset and initialized. A selftest will then be done by all units
and all parameters will be set to their power-on state. See the table
below for power-on values. Each unit will set it's Power Fail status
bit whigh causes its QSTAT to be equal to 2. The QSTAT byte ‘is just
a reflection of what status bits are set. It is a summation of the
status.

The HP-IB chips on SUBSET/80 devices usually have a single
register for incoming secondaries and data, whereas the CS/80 devices
usually use the PHI chip which has an 8 byte FIFO. This makes the
operations of the two somewhat different. A secondary given to a
SUBSET/80 device while it is doing selftest will not be hardshaked
off the bus until the processor finishes .the power-on selftest,
enables parallel poll and then notices an incoming secondary.

For example, if the secondary for an Amigo clear is given to a
SUBSET/80 device while it is doing the power-on selftest, the
peripheral device will finish selftest, enable parallel poll, notice
the secondary, disable parallel poll and do the clear. The secondary
hangs the bus while the SUBSET/80 device is doing selftest. The host
can remove the secondary from the bus if he wants to by using an

IFC (Interface Clear).

When everything is tested, parallel poll response will be
snabled and the device is then ready for operation. Each urit will
store the results of its selftest in its status bits, will set
the Power Fail status bit which causes a QSTAT = 2. Each unit will
ther. enter the reporting phase. Until the host has seen the power
on QSTAT= 2, the peripheral will keep him from doing certain
commands. These are listed on the EXECUTION REQUIREMENTS table given
on a following page.

Whenever the Power Fail bit is set and QSTAT = 2, the peripheral
must keep the host from doing anything to the medium until the host
has realized that it is a new medium. This is the reason there is
a holdoff. As soon as the host has seen the QSTAT=2, then the
peripheral will execute any of the commands. Wherever power fails or
a new medium is loaded, the Power Fail bit is set and QSTAT will
equal 2.

If the host gives a command like a Locate and Write while there
js an unseen QSTAT = 2 holdoff, then the bytes for the command will
be accepted from the host but no write will be done. In the reporting
message of the Locate and Write command the host will see the QSTAT
of 2 and realize that the current transaction was not done. The
QSTAT of 2 is returned in the first reporting message the host
gives. Returning the QSTAT=2 byte to the host eliminates the holdoff
but does not clear the QSTAT byte. ‘ ‘ )

To clear the QSTAT byte you must give one of the clear commands
or do a Request Status command. An Amigo Clear, Universal Clear or
Channel Independent Clear to the controller (unit 15) will clear
all the status bits (in all units) except the Diagnostic Result bit.
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In SUBSET/80, none of the Clears will ever clear the Diagrostic
Result bit. Since the Power Fail bit is cleared, the QSTAT of 2

4ill no lorger exist. If the Diagnostic Result bit is set, the

JSTAT will change from 2 to 1. At the ernd of the next trarnsaction the
10st will ther see QSTAT=1 and do a Request Status to see that the
Diagrostic Result bit was set. The Diagnostic Result bit is set if
there has beer. a selftest failure. We want to make sure the host sees
that the selftest failed.

Remember that each unit, including unit 15 has a QSTAT byte and
if you do a Channel Independent Clear to unit 0, the QSTAT of 2 held
by unit 0 will be cleared but QSTAT will still equal 2 in unit 15.
This is not necessarily a problem if you never want to talk to unit
15, but you should understand that each unit has its own QSTAT. It is
advisable at power on to clear the QSTAT=2 from all units which you
intend to give commands to.

Thus the host gets the QSTAT=2 in the reporting phase message.
It is allowable for the host to do what is called a "Stand alore
QSTAT" where the host does a reporting phase message not associated
with a transaction. This will also give the host the QSTAT = 2.
However, the host must send a Request Status or do a Clear to
actually change QSTAT from its power-on value of 2. Once the host
has seen the QSTAT=2 for a unit, that unit will accept all commands
even though the QSTAT hasn't been cleared. The peripheral will keep
track of whether the host has seen the QSTAT or not. The host should
do a Request Status command or one of the Clears but it will be
allowed to give commands and they will be executed as long as the
QSTAT for that unit was seen by the host. This is the way CS/80 does
it. Thus there is no QSTAT=2 holdoff. The holdoff is on an "ur.seen"
QSTAT = 2. As soon as the QSTAT has been returned, although it
may still be 2, the peripheral device enters command phase and all
commands may be executed. When the host sees the QSTAT = 2, he should
clear the QSTAT by doing one of the Clears or Request Status. It is
imperative that the host, upon seeing the QSTAT=2, do a Describe and
reconfigure his system for the new medium.

There are two recommended procedures for a host to see what
CS/80, Amigo, or SUBSET/80 devices are connected to the bus.

METHOD A

1. The host scans the bus by doing an Identify command to each
of the 8 addresses and waits 25msec at each address for bytes
to be returned. If no bytes are returned, the host issues an
IFC (Interface Clear) and then goes to the next address and
continues the process. It takes only 200 msec for each loop
of checking for devices on the bus.

2. Once a device has returned the Identify bytes, the host then
gives an Amigo clear to the device and waits for parallel
poll. When parallel poll is returned, the host knows the
device is ready and is in a cleared state. The Amigo clear
will clear the QSTAT=2 in all units of the device.
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3. Next the host can do a Describe commard if the device is a
CS/80 or SUBSET/80 device and follow the Describe with
whatever commands it wants to give.

METHOD B

1. The host gives a Universal clear to clear all devices on the
bus, or gives Amigo clears to each of the 8 bus addresses.

2.§The host then waits for parallel poll from the devices which
are doing selftest.

3. Once a device has enabled its parallel poll response, the
host then gives another Amigo clear in case the first one was
lost when the peripheral device's HP-IB chip was reset.

4. Then the host carn give the device whatever commands it warnts,
which should include a Describe for SUBSET/80 or CS/80
devices. T '

Both methods require the host to wait for a device to finish
power-on selftest Wwithout the host knowing how long it takes to do
the selftest. There is no way around this, so the timeouts the host
uses at power-on must be long erough to accommodate any currert or
future device. See the section on timeouts.

Method A holds to the principle that you shouldn't do clears
to devices unless you know who they are. Some printers may lose
information or the top of the form if they are given a clear. There
may be devices on the bus which are neither Amigo, CS/80 or SUBSET/80
devices. These devices may not recognize an Amigo Clear.

The host can't just wait for a device to enable parallel poll at
power-on because that device may have been on and have its parallel
poll disabled. The host may have been turned off and then on while
the peripheral device remained on.

POWER-ON VALUES

Set Unit 0

Set Volume 0

Set Address 0

Set length =1 (full volume)

Set Burst disabled (Not supported in SUBSET/80)
Set RPS disabled

Set Retry Time device ‘specific

Set Status Mask disabled (No status bits are masked)
Set Release T=0 Z=0

Set Options device specific

Set Return single vector (only mode allowed in
Addressing Mode SUBSET/80)
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Command

Set Urit

Set Volume
Set Address
Set Length

No op
Set RPS

Set Release

Set Status Mask
Set Return
Address Mode

Locate ard Read
Locate and Write
Locate and Verify
Spare Block
Request Status

Release

Release Denied
Door Lock

Door Unlock
Validate Key

Dowr.locad

EXECUTION REQUIREMENTS

Holdoff
on
Urseer
QSTAT

= 27

No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Initiate Diagnostic Yes

Describe

Initialize Media

Yes
Yes

HP-IB Parity Check No

Read Loopback
Write Loopback

No
No

Charrel Irndependent

Clear
Caricel

Amigo Clear

No
No
No

Stand alone QSTAT. No

Idertify
Universal Clear

No
No

This first column
floppy or hard disc.

The second column tells
not executed if the host has

lists

Required
phase wh

ich

Peripheral's
phase at the

peripheral must conclusion

be in to start

transact

Any

Command
Command
Command
Command
Command
Command
Commanrd

- Command

Commar.d
Commard
Commanrd
Command
Commar.d
Commar.d
Command
Command
Command
Command
Command
Command
Command
Command

Any
Commar.d
Command

Any
Ary
Any
Any
Ary
Ary

ion.

ready
ready
ready
ready
ready
ready
ready
ready

ready
ready
ready
ready
ready
ready
ready
ready
ready
ready
ready
ready
ready
ready

ready
ready

of the
transaction.

Commard ready
Commard ready
Command ready
Command ready
Command ready
Commard ready
Command ready
Command ready
Command ready

Command ready
Command ready
Command ready
Command ready
Command ready
Commanrd ready
Command ready
Commard ready
Command ready
Command ready
Command ready
Command ready
Command ready
Commard ready

Unchariged
Optional report
Optional report

Optional report
Command ready
Optional report
Command ready
Unchariged
Optional report

Allowed
target

urits for

this
commar.d.

Ary
Not urit
Not urnit
Ary
Ary
Ary
Ary
Ary
Ary

Not urnit
Not unit
Not urit
Not urit
Any
Ary
Ary
Not unit
Not urnit
Not urit
Arny
Any
Any
Not unit

Ary
Any
Ary

Any
Ary
Arny
Any
Any - ¢
Ary

all the commands done by a SUBSET/80

whether this command is heldoff ard
not seen the QSTAT of 2. Note that all

the commands are heldoff except Set Unit and the transparent

commands.

150 ’
150'

15.
15.
15.
15.

15.
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The third column gives the state the peripheral must be in
before it will receive ard execute the command. Except for some
.ransparert commands, the peripheral must be in the commard ready
state (command phase) to execute a command. The host must follow
the transactior sequence for SUBSET/80 peripherals to work.

The fourth columr. specifies what phase the peripheral will
be in at the end of the command. Normally the peripheral starts
at command phase, goes to to execution phase (if there is one),
then to report phase, and back to command phase. Command phase
is also;ca;led command ready phase. At the end of the clears there
is an optional reporting phase so the peripheral will accept a
reporting message or execute a command. Some transparent commands
like HP-IB Parity checking have no affect on the peripheral's
phase.

The last column shows which target units are allowed when
a command is executed. In most cases it is obvious since it makes
no serse to give a Locate and Read to the controller (uriit 15).
The transparent commands are independent of what unit is selected.

UNIT 15

The controller on the peripheral device is referred to as unit
15. For example, if the device consists of a floppy and hard disc,
the hard disc might be unit 0, the floppy would then be unit 1, but
the processor or controller is always unit 15.

The concept of unit 15 is used on certain commands like a Copy
Data. The copy will involve two units, so the command itself goes to
the device controller.

Unit 15 has a full set of status bytes, which can be masked just
like any other unit's status bytes. Unit 15 has a QSTAT value kept
in RAM. At power-on the QSTAT of unit 15 is 2 and it must be seen by
the host before most commands directed to unit 15 will be executed.

The EXECUTION REQUIREMENTS table on the preceeding page shows
which commands car be addressed to unit 15 and which cannot. If you
set the target unit to unit 15 and give it a command which it cannot
execute, ar illegal opcode error will result.
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PARALLEL POLL

The parallel poll response is used to indicate that the device
has finished a phase of the trarsaction and is ready for the next
phase. Another way of saying this is that when the device erables
parallel poll, he is asking for service from the host. The device
riust then be ready to accept the next phase of the transaction.
Parallel poll is disabled when the secondary is received by
t.he peripheral from the host, and is not re-enabled until
after all data bytes have been sent or received, or any steps the
device has to do are completed. The exception is the reporting
phase message which ends when the peripheral returns the QSTAT
byte to the host. Parallel poll is not enabled at this time.

For the peripheral, it may be best to actually disable parallel
50ll before the secondary is taken off the bus, thereby keeping a
fast host from giving you data, seeing parallel poll enabled (not
jet disabled), and assuming the device is done when it actually
1asn't yet started.

A host should always wait for parallel poll to be re-enabled
sefore giving the peripheral device the secondary for the execution
>r reporting phases of a transaction. If the host sends the next
secondary without waiting for parallel poll, the low cost HP-IB
chips will not handshake the secondary off the bus urtil the
peripheral device is done with the previous phase of the transaction.
It is poor usage of HP-IB to have secondaries hanging around.

If the host chooses to send secondaries without waiting for parallel
poll he must be sure he does not incorrectly timecut the device,
eince the device is still working on the first secondary.

After the reporting phase, the device does not re-enable
parallel poll. At this point the transaction is done.

For a typical example of how parallel poll is used see the
Locate and Read command description.

REPORTING PHASE

It is very important that the host always follow the correct
sequence of secondaries in a transaction. IF THE COMMAND INCLUDES A
REPORTING PHASE, THE HOST MUST ALWAYS COMPLETE A REPORTING MESSAGE.
This mears the host must send the secondary for the reporting message
ard get back the QSTAT byte from the peripheral. If the correct
sequencing in a transaction is not followed a Message Sequence error
will be set. (The Message Sequence error is only set if there are
no reject or fault errors set. A fault error causes the peripheral
to go to the reporting phase. This may then create a Message Sequence

"error which is just a result of the fault error and the fault erro
is what is important.)
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TIMEOUTS

To have truly parametric drivers, the timeouts they use or
devices must also be parametric or be fixed for all SUBSET/80
devices. When a 5 Megabyte hard disc is upgraded to a 10 Megabyte
hard disc, no timeout problems should be encountered and no changes
to the driver should be necessary. In order to simplify things,
we havepused the timeouts already specified in the Describe command
and set acceptable values for all others.

SUBSET/80 devices will guarantee a response time in certain
situations listed below. The long commands like Initialize Media
will require using infinite timeouts. Infinite timeouts are being
used on several existing products and have not been a problem. It
is best to do a Loopback command or some simple commard before doing
the long command to make sure the device is there. The peripheral's
microprocessor will take care of timing out all hardware. Or most
devices a long Initialize Media command can be aborted with a Clear
or Cancel command. ' : )

The worst case timeouts specified below are indeed worst case.
For example, normally a SUBSET/80 device will respond to a command
phase secondary and take the parameter bytes in in a few -
milliseconds. However, to allow some protection for future devices
whose characteristics are presently unknown, the timeouts are set
high. When the timeout the host should use is specified as 5 secords,
the SUBSET/80 peripheral will actually complete in 4 seconds so there
is some margin. The host timeout of 25 milliseconds will be dore by
the peripheral in 23 milliseonds to allow some margin.

SUBSET/80 TIMEOUTS

Commanrd A SUBSET/80 peripheral will accept the commarnd

message phase secondary, disable parallel poll, and accept
all the parameters including the complementaries and
any commard opcode in 5 seconds worst case. Typical
response time will be in milliseconds.

Commard phase The next time is from when the parameter bytes ard

additional opcodes are accepted until parallel poll is enabled.

time. This varies with the command and is shown in a table
which follows. Those commands which specify 5 seconds
total mean that the command message above will be
accepted, the device will do what it has to do and
parallel poll will be enabled in 5 seconds worst case.

COMMAND PHASE ADDITIONAL TIME.
COMMAND TIMEOUT TO USE TYPICAL RESPONSE TIME
Any complementary 5 sec. total Milliseconds

given alone or
a group of

page 13.



complemertaries.

Locate and Read U15-U16, Access time parameter in Describe
locate ard Write U15-U16, Access time parameter irn Describe
Validate Key U15-U16, Access time parameter in Describe
[lescribe U15-U16, Access time parameter in Describe
lequest Status 5 sec. total Milliseconds -
Release 5 sec. total Milliseconds
lelease Denied 5 sec. total Milliseconds
Jowr:1load Not specified, depends on code run.
3pare Block Infinite Depends on device.
[nitialize Media lnfinite . Depends on device.
Initiate . 5 minutes Depends on device.
diagnostic (0,1,0)
Locate and Verify Infinite Depends on length
: - and device.
Execution - ° A SUBSET/80 peripheral will accept the execution
phase phase secondary and disable parallel poll in any
execution phase in 25 milliseconds worst case.
Execution The first block of data will be sent to the host
phase or received from the host within the optimal
data retry time specified in U13-U14 in the Describe
command.

Successive blocks of data will be sent to the
host or accepted from the host within the optimal
retry time specified in U13-U14 in the Describe
command. =

After the last block has been accepted from the
host, parallel poll will be enabled within the

optimal retry time specified in U13=-U14 in the

Describe command.

- After the last block has beer sent to the host
on a read, parallel poll will be enabled within
the optimal retry time specified in U13=-U14 in the
. Describe command. I used U13-U14 so all execution
phase timeouts will be the same and to allow time

for any cleanup tasks after a Locate and read.
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The above execution phase timing covers all commar.ds
which have ar executior phase.

Report A SUBSET/80 peripheral will accept the reportirg
phase phase secondary, disable parallel poll and serd
the QSTAT byte within 25 milliseconds worst case.

The remaining commands are different and their timeouts are
specifiéd below: All these timeouts assume the peripheral is in

a command ready state (command phase) and any previous transaction
has been completed.

HP-IB Parity Checking The SUBSET/80 peripheral will accept the
secondary, disable parallel poll ard accept
the two bytes in 5 seconds worst case.
Typical response time would be in
milliseconds.

Read and Write Loopback The SUBSET/80 peripheral will accept the
secondary, disable parallel poll ard
accept any bytes sent or send the number
specified within 5 seconds worst case.
Typical response time would depend on the
number of bytes sent.

Universal Clear, The SUBSET/80 peripheral will accept the
Channel Independent secondary, (if there is one), disable

Clear, and Amigo parallel poll response and accept any

Clear parameter bytes within 5 seconds worst case.

The time to actually do the clear is long
and depends on the device so a host driver
should give an infinite timeout while
waiting for the peripheral to enable
parallel poll.

Identify The SUBSET/80 peripheral will realize there
is an Identify commard and send the first
byte of identification within 25
milliseconds worst case. The second byte
will then follow in another 25 milliseconds
worst case. '

Cancel The SUBSET/80 peripheral will accept the
secondary, disable parallel poll, accept
the 1 or 2 parameter bytes, do the cancel
and enable parallel poll withirn 5 seconds
worst case. Typical response time will be
in milliseconds.

NOTE: During some long commands like Initialize Media which may take

many minutes, the SUBSET/80 device may be checking for a Clear or
Cancel command at least every 5 seconds. This will allow the user to
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abort a format operation if he decides to do so. Support for this
eature is device dependent and if the device can not allow a format
1,0 be aborted, it will not allow you to Clear or Carcel out of it.

Power-up A SUBSET/80 device will be ready to repornrd
to commands from the host after power is
turred on irn 5 minutes worst case. Typical
times depend on the device.

The timeouts used in SUBSET/80 are then 25 milliseconds, 5
-i;econds, 5 minutes, and infinite. - ‘
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FORMATTING PROCEDURE FOR SUBSET/80 DEVICES

The recommerded procedure for initializing a medium ir SUBSET/80
is to give the Initialize Media command. Ir SUBSET/80 this command
does the entire process of formattirng, verifying, and sparing of bad
cectors. The host can issue this command ard wait for the device to
finish. The device will erable its parallel poll response when it is
done. If the reporting phase of the Initialize Media commard returns
QSTAT = ®, then the medium is ready for the host to use. The host
can then write a directory or whatever, no more verification of the
medium is needed.

If the initialization procedure fails for some reason, thern
QSTAT will equal 1 and some status error bit will be set. Possible
status errors returned from the Initialize Media command are:

No Spares Available Medium had too many defective
areas to pass initialization.

Media Wear Medium initialized successfully
but almost all the spares were
used up.

Not Ready There is no medium in the drive.
(Floppy)

Unit fault There was some hardware failure

with the unit.

Other error conditions might be set and they should be
self-explanatory.

Since some devices have two units, unit 0 and unit 1, make sure
you are initializing the correct unit.

Since the timeout on the Initialize command is infinite, the
host should first do some command to make sure the peripheral is
alive ard the bus works. Then the Initialize Media commar.d can
be given. The peripheral's processor will timeout all hardware
so there is little possibility of the bus becoming hung-. _

On a hard disc, the host could do a Loopback and ar Initiate
Diagrostic (0,1,0) command before the Initialize Media, but these
are not required. '

To summarize, to prepare an unformatted drive for use by the
host, the host should give the following commands:

1.Any command to make sure the peripheral is alive.
2.Initialize Media
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SPARING STRATEGY FOR SUBSET/80 FLOPPIES AND HARD DISCS

Sparing strategy is a question of data integrity. The user of
a low cost system expects it to work without errors. We must
guarantee that our products are as reliable or more reliable than the
competition.

Since SUBSET/80 peripherals are aimed at the low cost host, the
driver will probably be in ROM. Thus any complicated procedures will
either be in the peripheral's ROM or host's ROM. Our general strategy
is to place drive related items in the peripheral's ROM and leave
system related operations for the host ROM.

Sparing strategy is one of those areas which could be handled by
either the peripheral or the host. We feel it is more related to the
paripheral hardware and should be taken care of by the peripheral
waenever possible.

SUBSET/80 Floppies or hard discs which need to spare will then
d> autosparing. Except for the Auto Sparing Invoked bit being set,
autosparing is completely transparent to the host.

Blocks can be autospared only if their data is recoverable. If
an unrecoverable block is encountered during a Locate and Read
or Locate and Write operation the host will have to be involved.
Also, as a protection in case the device doesn't do autosparing,
some SUBSET/80 devices may set the Marginal Data status bit. Both
the Unrecoverable Data and Marginal Data status bits are flags to
to the host that sparing should be done.

UNRECOVERABLE DATA. If the Unrecoverable Data bit is set
during a Read or wWrite, the host could do retries. This is not
necessary, however, since the peripheral will already have done
a sufficiently large number of retries. THE HOST DOES NOT HAVE
TO DO RETRIES ON DATA ERRORS. Upon seeing the Unrecoverable Data
error bit set, the host should notify the user that the data
was lost. The user should then be allowed two options:

A. The user could re-initialize the entire disc. All user
data would be lost unless it has been backed-up. During
initialization the bad areas will be spared. This is a
possible soclution for hard discs assuming it happens
very infrequently. For Floppies, the disc should not be
re-initialized since the defect may be caused by wear
and more sectors are likely to follow. This is a problem
because a Floppy and a removable cartridge disc are not
distinguishable. They are both generic type 1. The
better solution is given in B. below.

B. The user should somehow issue the Spare Block command,
with the option to retain data on the reformatted track.
The data in the bad block is lost, but this operation
retains all other data and substitutes a new area
of medium for the bad one. It is preferrable to
re-initializing the entire disc because less data is
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lost, but it is still unfortunate. A device which
doesn't spare will set the No Spares Available status
error bit. If the other data or the track carnot be
retained, an Unrecoverable Data error occurs again.

Getting an Unrecoverable Data error is very bad ard should never
be seen by most users.

MARGINAL DATA. Just to cover ourselves, some SUBSET/80 devices
may set ;he_Marginal Data error bit. This is a flag that sparing
should be done by the host. In this case, the data is recoverable.
If the Marginal Data bit is set, the driver should do the followirg:

1. Ask the user if sparing should be done.

2. If the answer is yes, the driver should read the data at the
address shown in P1 through P6 and save it.

3. Next the driver should issue the Spare Block command
retaining all data except the bad area and sparing it.

4. Finally the driver should re-write the data back into the new
area of the disc. The single vector- address is-the same but
the physical location will be different. The sector has been
spared and no data was lost. ‘

Hopefully, most devices will not set Marginal Data and will do
only autosparing. A device which doesn't spare will return No Spares
Available when the Spare Block commard is issued.

Other status bits like Latency Induced and Recoverable Data DO
NOT indicate that sparing is needed. The difficulty involved in
reading the data was not great enough for sparing.
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FLOPPY LOADING AND REMOVAL
(ONLY SUBSET/80 FLOPPIES)

This sectior is orly for SUBSET/80 floppies. The SUBSET/80
OIC tapes may NOT be handled the same way. The QIC tape documertatior
+ill be included at a later time.

Wher. a floppy disc is loaded into a SUBSET/80 unit, that
unit will set the Power Fail status bit which causes a QSTAT of 2.
This will happen when the floppy controller firsts notices that
there is a new medium. The floppy controller will only look to
see if there is a new disc or not when it is given a command which
:nvolves some activity on the medium. For example, if a new medium
.8 loaded and the host gives a Set Unit command, the peripheral will
not check to see if there is a new medium present. The peripheral
just does the Set Unit command and doesn't check for new media.
However, if the host then gives a Locate and Read to the unit
which has the new medium, the floppy controller will detect the new
rnedium, not do the read commard and go to reporting phase where a
QSTAT of 2 is returned. The QSTAT of 2 tells the host that the
current transaction was not done and he must reconfigure for a new
nedium was loaded.

When a Floppy disc is removed from a SUBSET/80 unit, no error
hits are set, and QSTAT is not changed.

The following commands go out and check if the medium is there
and will result in QSTAT = 2 if a new medium is detected.

Locate and Read

Locate and Write THESE CHECK
Locate and Verify FOR NEW MEDIUM
Spare Block

Validate Key

Initiate Diagnostic

Describe

Initialize Media

The command which first returned the QSTAT = 2 in the reporting
message may not have been done. This keeps the host from writing
on a new medium. In general, the host should assume that any
transaction which returns a QSTAT = 2 was not done and the
transaction must be redone after the host reconfigures for the
new medium.

The following commands do not access the medium and would not
detect a new medium: Set Unit, Set Volume, Set Address, Set Length,
No op, Set RPS, Set Release, Set Status Mask, Set Return Addressing
Mode, Request Status, Release, Release Denied, Door Lock, Door
Unlock, Download, HP-IB Parity Checking, Loopback, Cancel, any
clear, or identify. Any command can return a QSTAT of 2, but only
certain commands result in checking to see if a new medium is
present. This sets QSTAT=2 and it will remain set until a Clear
or Request Status clears it.

If the host wants to see if the medium is there, he should give
a Locate and Read of length 0 to the target address. This is a seek
to the track you are already on. It will result in a QSTAT of 2 being
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¢t if a new medium is loaded and a Not Ready error (QSTAT=1) if
‘1ere is no medium loaded. The host will then krow if the medium is
here or rot.

For writes, the host should give a Locate and Write of lergth O

> the target address. This is agair a seek to the track you are
already or. It will result in the Power fail bit being set (QSTAT=2)
if a new medium has been locaded, a Not Ready bit set (QSTAT=1) if
here is no medium, and a Write Protect bit beirng set (QSTAT=1) if
vhe medium is write protected. The host then knows whether the medium
is there #hd-if he can write on it.

THE HOST SHOULD NOT USE THE DESCRIBE COMMAND TO SEE IF A MEDIUM
‘'S THERE OR NOT. The Describe command is very important in telling
you the properties of the device and medium, but shouldn't be used
"0 check if a disc is in or not. The bytes V7-V12 in Describe contain
:he maximum value of the single-vector address for the medium loaded.
If there is no medium loaded, this single vector address is O.

If a Describe command is given to a unit and a rew medium is
jetected, that urit will update his Describe information ard return
the description of the new medium. The Power Fail status bjit is set
causing a QSTAT of 2 to be returned. The host will see the QSTAT of
2 and realize that the a new medium was loaded. The host should clear
the QSTAT and do a Describe again, then set up any operating -
parameters for the new medium.

There are problems with using Descr1be when you give it to unit
15. Unit 0 may detect a new medium and update its Describe
information. The reporting message returned from unit 15 at the end
of the command would not tell you that unit O has a new medium.

Use the read or write specified above if you want to check that
the medium is there before giving a command which accesses the
floppy. The Describe command wasn't intended to become a "medium in"
command.

When the host gets back a QSTAT=2, he knows that a new disc has
been loaded or power failed. The current commarnd may not have been
executed. To clear the QSTAT=2 the host must issue a Request Status
command to that urit or do a Channel Independent Clear to that urit.
Remember that each unit has status bytes and a QSTAT which a kind of
summation of those status bytes. The Amigo Clear, Universal
Clear, and Channel Independent Clear to urit 15 clear all units of
a device. After seeing the QSTAT = 2 in the unit with the rew
medium, the host should clear that unit's QSTAT = 2 and then do a
Describe command and reconfigure for the new medium.

MEDIA WEAR STATUS BIT

A SUBSET/80 device which has media which can wear out will set
the Media Wear informational status bit if the medium is wearing out.
The driver should inform the user that "The medium is wearing out
and should be replaced."” This bit is an informational status bit but
it is important and should never be masked. As the medium wears out
the ferrite particles generated could damage the head.

The Media Wear bit may also be set after an Initialize Media
command. This means that the medium was initialized but so many
spares had to be used that there are a dangerous few left. In this
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case it is a warning signal and ro action has to be done other than
possibly warning the user of the state of his medium.
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SUBSET/80

' XXX EX2X XSRS R Z 2] CORE

REAL TIME COMMANDS:

GENERAL‘PURPOSE: o

COMPLEMENTARY:

TRANSPARENT:

DIAGNOSTIC:

ARARRERNRNBRERERXRERREE DEPENDENT ON

DEPENDENT ON
DEVICE TYPE:

COMMANDS

SET ' TXZXZXXXZXIXXIZEXEXRZAL RS R LR &

LOCATE AND READ
LOCATE AND WRITE

DESCRIBE

INITIALIZE MEDIA
LOCATE AND VERIFY
RELEASE (NO OP)
RELEASE DENIED (NO OP)
SPARE BLOCK

DOOR LOCK

DOOR UNLOCK

SET UNIT

SET VOLUME

SET ADDRESS

SET LENGTH

SET STATUS MASK

SET RPS (NO OP)

SET RELEASE (NO OP)

SET RETURN ADDRESSING MODE
NO OP

UNIVERSAL DEVICE CLEAR
AMIGO CLEAR

CANCEL

CHANNEL INDEPENDENT CLEAR
IDENTIFY

LOOPBACK

HP-IB PARITY CHECKING

INITIATE DIAGNOSTIC
REQUEST STATUS

DEVICE TIPE ' IXXZ2S2XXXZZRARXSEL RS LR

VALIDATE KEY (FLOPPY AND HARD DISC)
DOWNLOAD (FLOPPY AND HARD DISC)
COPY DATA (TAPE AND HARD DISC)

EBRBERERRRERERR RN B AR RERBRR R RN RERRRRRRRERRERERRRRERRRRRRR SR RRRRERRRRRN R

Each peripheral must respond to all the commands in the core
set and those device deperdent commands which apply to it. For
example, a Floppy must respond to all the commands in the core set
and also VALIDATE KEY and DOWNLOAD. It needs to respond to no other

commands but these.
On the other hand, the host

driver for a Floppy can use only the
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core commands or VALIDATE KEY or DOWNLOAD. He can't expect the Floppy
<0 respond to ary other commands.

Certain commards like Set RPS are accepted by the SUBSET/80

device but no action is taken. These are "dummy" commards which
ire treated as "No ops" and no error bits are set. They exist for
compatibility reasons. The simplest, smallest drivers which orly
salk to SUBSET/80 devices should not use these commands. Drivers
*or low cost hosts should pick only the few commards they need ard
~orget about the rest. They should pick a subset of SUBSET/80.
, Just as constraints are placed on which commands can be used,
SUBSET/80 also specifies which status bits must be used and which
must not. See the Request Status command for which status bits can
he set on SUBSET/80 devices.

Any complementaries given should be included only once per
transaction. The complementaries should be included in the following
Jrder: .

Set Unit

Set Volume
Set Address
Set Length

(Next comes a Locate and Read, Locate and Write or
Locate and Verify)

No ops can be placed between any of these complementaries.
Any of the complementaries can be left out, but those which remain
should be in this order. This is the order for fastest decodirg.
Another order will work, but it will be decoded more slowly. The
complementaries other than those listed above can be placed in any
order.
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COMMAND DESCRIPTIONS

Each commard is described individually in the followirng pages.
The commands are listed in alphabetical order. The outline used
for each command is explained below: ‘

Y S S X X222 22222 22222222 22l )]s

FRERRRRARRRNREE  COMMAND NAME SNSHHESNRNERRRER
REAREER RN RR RN RN R R RN RN BN RN R RN AN R AR RN NN

FORMAT: This gives the opcode and parameters of the command.
For a detailed byte by byte look at the HP-IB bus
interactions, see Table U4-6 in the CS/80 INSTRUCTION
SET programming manual, part number 5955-3442.

For a typical transaction, see the section which
follows on TYPICAL MESSAGE STRUCTURE.

HPIB SEQUENCE: For certain commands I included the
complete sequence of events over the
HP-IB bus for a command with good syntax
and normal completion. Bytes from the
host to the peripheral are shown as
¢CXXXXXXXX >, Bytes from the
peripheral to the host are shown as
«-XXXXXXXX <. "P" refers to
the parity bit on HP-IB. "A D D R S"
is the devices HP-IB address in binary.
"ATN" is the attention line. "EOI" is
the termination line. An "X" is a
"don't care" value of a bit.

TYPE: The commard type states whether the command is classified

in CS/80 as Real Time, Complementary, General Purpose,
Diagriostic, or Transparent.

SUPPORT: This section states whether the command is supported
by Floppies, Hard discs, Tapes, or some combination.
TRANSACTION FLOW: This specifies whether the command has
Commanrd, Execution, or Report phases.
DESCRIPTION: The description is a paragraph or two explaining

how the command works.

VARIATIONS FROM CS/80: This section spells out any differences

between the SUBSET/80 command and the
same command in CS/80.
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TYPICAL HP-IB COMMAND MESSAGE STRUCTURE

Mary SUBSET/80 commards follow the HP-IB command message
structure shown below. Any command which doesn't follow this
structure will have its HP-IB SEQUENCE included with the description

¢f the command.

I chose the Locate ard Read commard as an example.

On some commands, the execution message is not present. All real

time, diagnostic, arnd general purpose SUBSET/80 commands follow this
message structure.

ERBRNUREEE COMMAND MESSAGE ®ussssssss

< PO1TAD
<P 1100
( [ ] L] L] L ] [ ]
< [ ] ® L ] L ] *
< . L] [ ] L ] e
< L ] * L] L] L]
< [ ] L] [ ] L] [ ]
etec.
< 00O0O00O0
<PO1T 11

. L] * L] .

D
1

* L] [ ] L L]

e o o o »

R
0

® e ® . *

S
1

>

>

VVVVYV

ATN
ATN

DPPR

EOI

ATN

EPPR

Primary listen from host

Command message secondary
from the host.

Device disables parallel
poll response.

Host sends 0 to N
complemertary commards.

Host sends the cpcode for the
Locate arnd Read commarnd. Last
byte is always tagged with
EOI.

Host unlistens the
peripheral. This Unlisten can
be sent anytime after the
last parameter byte is sent
and doesn't have to occur
exactly at this time.

Peripheral device executes
any complementaries,

checks to see if

medium is ready and

seeks to the correct track.

4

Device enables parallel poll
response which ends the
command message. By enabling
parallel poll, the device is
asking for the execution
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message.

BERARRREES EXECUTION MESSAGE #uxsssssxs

OADDRSD?> ATN Primary talk from the host.
101110> ATN Execution message secordary
from the host.
DPPR Peripheral device disables
parallel poll response.
. o Peripheral device reads
« o o first sector.
X XXXXX - Peripheral serds data to
X XXX XX - the host.
XXXXXX -
« o o If more data is needed,
o« o o peripheral device reads
e o another sector.
XXXXXX - Peripheral sends data to
X XXX XX - host, tagging last byte
e o . sent with EOI. 1 to n bytes
X XXXXX - EOI can be sent to host.

EPPR Peripheral enables parallel
poll response. Peripheral is
requesting reporting phase
message.

o11111> ATN Host uritalks the peripheral.
This Untalk can occur anytime
after -the last- data byte is
sent to the host.

sxesnnsn®® REPORTING MESSAGE BERRRRRERE

OADDRS?> ATN Primary talk from host.

110000 > ATN Reporting message secondary
from the host.

DPPR Peripheral device disables
parallel poll response.

QSTAT - EOI Peripheral sernds the QSTAT
byte tagged with EOI. This
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completes the reporting
message and completes the
transactior. Note that
parallel poll is not erabled
at the end of the commard.
The peripheral goes to
command ready phase to wait
for a new command.

page 28.



Y32 22 XXX2XX2XX22222222XX22X22222 2222222222

FERERBRRERRRREE AMIGO CLEAR HHAEAEREEERERRR
BERERERRRRRRRRERRRERR RN RRRRRRRNRRR R R RN RN RN

HPIB SEQUENCE:

<PO1TADDRS> ATN Primary listen from host
<P1110000> ATN Amigo Clear secondary from
L the host )
DPPR Device disables parallel
poll reporse
CXXXXXXXAD> EOI Control byte tagged with EOI
from the host
A = HP-IB parity check bit
A = 1 Enable parity check
A = 0 Disable parity check
<CPOOO0OO0O1TO00O0°> ATN Selected Device clear primary
. o e Clear being done by.device
EPPR Device enables parallel poll
response when dorie
<PO1T1T1T111> ATN Unlisten from host.(The host

could send this unlisten any
time after the SDC primary.
It doesn't have to occur
here.

TYPE: Transparent

SUPPORT: Core command, all peripherals must support.
DESCRIPTION:

The Amigo clear command has the same effect on a SUBSET/80
device as the Universal Clear command or the Channel Indeperdernt
Clear for unit 15. The Amigo clear causes all units of the
device to do a clear, including unit 15.

See the Universal Clear commard for details as to what is
done during a clear.

SUBSET/80 devices will do parity checking on commands orly
if their hardware allows them to. If it does not, the A bit
shown above will be ignored.

SUBSET/80 devices do not recognize the Selected Device
Clear (SDC) command unless it is given as part of the Amigo
Clear. Do not use isolated SDC's on SUBSET/80 devices.

On any long operations like format, SUBSET/80 devices
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may periodically check the bus for a clear or cancel command.

VARIATIONS FROM CS/80:

The HP-IB parity check bit irn the control byte is treated
as a No op if the SUBSET/80 device's HP-IB chip can't do
parity checking.
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HP-IB SEQUENCE:
< O1TADDRS> ATN Primary lister from host.
< 1110010 > ATN Secondary for a

transparent command.
' . DPPR Peripheral disables parallel
: poll responcse.

P
P

[0O01TO0YYYY]] Optional Set Unit commard
from the host. YYYY = unit
number. "[]" means optional.

< 00001T00T1> EOI Opcode for a Cancel commard
from the host.

<POT1T1T1T11> ATN Unlisten from the host. This
: can occur anytime after the
Cancel opcode is sent.

. . . Peripheral does the cancel
e o v at this time.

EPPR Peripheral ernables parallel
poll when the cancel is
completed and the peripheral
wants a reporting message.

#ENa%Ne%% REPORTING MESSAGE ###asssnas

S > ATN Primary talk from the host.

o> ATN Reporting phase message
secondary from the host.

DPPR Peripheral disables parallel

poll.

- QSTAT - EOI Peripheral sends the QSTAT

byte to the host.

P101T1111> ATN Host untalks the peripheral.

Can occur anytime after QSTAT

is accepted by host.

P10ADDR
<P111000

laY

TYPE: Transparent

SUPPORT: Core command, all peripherals must support.
TRANSACTION FLOW: Commanrd, Report.

DESCRIPTION:
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This command causes graceful termination of the
transaction, leaving it in the reporting phase.

An example of when this command is used might be useful.
Suppose that the user decides to format a hard disc. This
process may take 30 minutes. Just after he has started the
format procedure, he decides he didn't want to do that just
now and wants the peripheral device to stop. Somehow he
issues the Cancel command. The peripheral device is doing a
format, but periodically it looks for a Clear or Cancel from
the host. When it sees the Cancel, the peripheral will stop
what it is doing, and go to report phase. The Message Length
error will not be set. Neither will the Message Sequence error
bit. The device just stops what it is doing and gets ready to
receive a report phase secondary. There is no clearing of status
as is done during a Clear. The Cancel command is telling the
peripheral device to "stop what you are doing at the first
opportunity and don't complain™.

The recommended way to terminate a traneactlon is to
terminate the message link, then send the Cancel commard.

Cancel commands are polled for during long operations,

S0 a peripheral device may not respond immediately.

If the peripheral has enabled parallel poll and is waiting for
the secondary for the next phase of a transaction, then Cancel
will be done immediately. This is the most advantageous
situation. If the device is not polling and is in the commanrd
ready phase, there is really nothing to cancel, but the device
Wwill go into reporting phase anyway just to be consistent.
Devices which allow you to cancel out of a long format will
check for a Clear or Cancel command at least every 5 seconds.

If a command which involves data transfer is cancelled,
there may have already been a status error like Unrecoverable
Data set. These errors are not changed and will be seen in the
reporting phase. The orly errors which are suppressed are
Message Sequerice and Message Length.

The first opcode in the above HP-IB SEQUENCE is
optional. It is a Set Unit complementary which may be included
with the Cancel command. No other complementaries can be
included.

There is the possibility that some- future device may not
allow you to cancel out of a format. Because of this, the
ability to Cancel a long command is a feature which most
SUBSET/80 devices will have, but is not a definite requiremernt.

VARIATIONS FROM CS/80: None
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 EXXEZX22E2ALLE

CHANNEL INDEPENDENT CLEAR ###siisssxiisasi

!!*****!*!*!***i***l*!l*l*l**!**l********l!******l*********

HP-IB SEQUENCE:

Fa la)

A

AN

PO1ADDRS?> ATN Primary lister from host.

P 111001

0

0010YYYY

0000100

PO1T1111

0

1

RRRRERERER

P10ADDR
P111000

QSTAT

S
0

> ATN Secondary for a trarnsparent
command.

DPPR Peripheral disables parallel
poll response.

] Optional Set Unit commard
from the host. YYYY = unit
number. "[]" means optiornal.
YYYY = 1111 is devic

~controller. ‘

> EOI '~ Opcode for a Channel
Independent Clear commard
from the host.

> ATN Unlisten from the host. This
can occur any time after the
Channel Independent Clear
command is received.

Peripheral does the clear
at this time.

EPPR Peripheral erables parallel
poll response when the clear
is done and wants a reportirnrg
message.

REPORTING MESSAGE ##ssaasixi

> ATN Primary talk from the host.
> ATN Reporting phase message
secondary from the host.
DPPR Peripheral disables parallel
poll response.
- EOI Peripheral sends the QSTAT
byte to the host.

<¢P101T1T111> ATN Host untalks the peripheral.

This can occur arytime after
QSTAT is accepted by the
host.
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TYPE: Transparent

SUPPORT: Core command, all peripherals must support.
TRANSACTION FLOW: Commard, Report (report is optioral)
DESCRIPTION:

This is the recommended clear command in SUBSET/80 for
clearing individual units or the device controller (unit 15).
If the device controller is specified, all units it controls
will be cleared. If another unit is specified, only that urit
will be cleared. The steps taker in doing the clear are
identical to those undertaken in a Universal Device Clear.
See that command for the details.

After the clear operation, the unit specified in the
command will remain the selected unit. However, if the urit
specified is the controller (unit 15), unit 0 will be the
selected unit.

Note that the first data byte, [0010YYYY] is in "[]"
brackets rather than "<>" brackets. This is because this
byte is optional and does not have to be included.

On any long operations like a format, a SUBSET/80 device
may periodically check the bus for a clear or cancel command.

VARIATIONS FROM CS/80: None
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RERRENRARERNERNE  DESCRIBE HURNERHNNENEEES
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FORMAT: <00110101>

TYPE: General Purpose

SUPPORT: Core command, all peripherals must support.
TRANSACTION FLOW: Command, Execution, Report.
DESCRIPTION:

This command provides enough information about the device
to allow it to be corfigured into a system without the host
having prior knowledge about this device type. The device will
return a maximum of 256 bytes of information in the execution
message. The last byte of this message will be tagged with
EOI, so that fewer than 256 bytes can be.transferred. There
. are three types of description fields returned: the controller
field (5 bytes), the unit field (19 bytes), and the volume
field (13 bytes). '

If the device has 2 units, each with a single volume, and

the Describe command is given to unit 15, the order of the bytes
returned is:

controller field

unit 0 field

volume O field of urnit O
unit 1 field

volume 0 field of unit 1

If the device has 2 units, each with a single volume, ard
the Describe command is given to unit 0, the order of the bytes
returned is:

controller field
unit 0 field
volume O field of unit O

NOTE: The Describe command will always return the correct number
of bytes. However, if the QSTAT returned in the reporting
message of a Describe command is 2, then a new medium has beer
detected and the host should reconfigure for this new medium.
The host should clear the QSTAT, reconfigure all operating
parameters and give the Describe command again. This time it
ehould return a QSTAT of 0. When the Describe commard is given
to unit 15, the QSTAT returned in the reporting message will
be 0 even if a new medium was detected on one of the units.

If the peripheral device is unaddressed without having sent
the last byte tagged with EOI, a Message Length error is
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generated. This is gererally true of all execution messages. The
correct termination in SUBSET/80 is EOI.

To get all the necessary irnformation for the executior
message, the peripheral may have to do an access to the disc
and read information from it. Thus the Describe commard has
timeouts similar to a Locate and Read commard. See the sectior
on TIMEOUTS.

ssssssss®® CONTROLLER DESCRIPTION FIELD #s#sssusnss
( Cl = C5, 5 byte field )

c1,C2 = Installed unit byte; 1 bit for each unit. (unit 0 =
LSB. e.g. if there are only 2 units, unit 0 and unit
1, then C1 = 00000000 and C2 = 00000011 in binary.

C3,C4 = Maximum instantaneous transfer rate in thousands
of bytes per second.

C5 = Controller Type

Integrated single unit controller.

Integrated multi-unit controller.

Integrated multi-port controller.

SUBSET/80 integrated single unit controller.
SUBSET/80 integrated multi-unit controller.
SUBSET/80 1ntegrated multi-port controller.
Thus if bit 2 is set, the device is a SUBSET/80
device.)

~oOONENN-O

sénnanens® UNIT DESCRIPTION FIELD #¥*%ixidid
u1 =z Generic Device Type

0
1

Fixed disc
Removable disc or combiration. (includes floppy)

2 Tape (Random access format like Linus or Buffalo)
4 = Tape (serial tape, QIC format)

U2-U4 = Device number. Represents actual HP product number:
XX XX XY (BCD Coded, 2 digits per byte). XXXXX =
product number. Y = option.

Us-U6 = Number of bytes per block.

ur = Number of blocks which can be buffered.

ug =0 Recommended burst size. SUBSET/80 devices will set

U8 = 0. SUBSET/80 devices do not support burst mode.

U9-U10 = Block time in microseconds (Time is from beginning
of one block to beginning of next.)
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ut1-u12

Continuous average transfer rate for long (full
volume) transfer in thousands of bytes per second.
The peripheral should compute this transfer rate
using an effect interleave factor of 1, even if

that effective interleave factor may not be possible
with the given media/controller. See the discussion
on V13 below.

Uu13-U14 Optimal retry time in 10's of milliseconds.

u1d-U16

Access time parameter in 10's of milliseconds.(Maximum
time starting in the command message wher the device
accepts the last parameter byte or opcode and going
until the device enables parallel poll requesting

the next phase of the transaction be started.) See

the section on Timeouts.

U177 = Maximum Interleave factor. If the controller or media
do not support interleave factors, then U17 should
be returned as 0.

u1sg

Fixed volume byte; one bit per volume (set if fixed);
Volume O = LSB. '

u19

Removable volume byte; one bit per volume (set if
removable); Volume O = LSB.

sssssssuss VOLUME DESCRIPTION FIELD ##sssssnus
V1-V3

Maximum value of cylinder address vector.
vy = Maximum value of phe head address vector.

V5-V6 Maximum value of sector address vector.

SUBSET/80 devices use only single vector addressing.
The maximum values for three vector addressing will |,
be returned in V1 through V6 but the host should never
do a Set Address or Set Return Addressing Mode ir any
mode except single vector.

V7-V12 = Maximum value of single-vector address in blocks.

The maximum value of single-vector address in blocks
will be set to O if there is no medium loaded. If

a medium is loaded, it will give the maximum value of
the single-vector address in blocks for that
particular medium which is loaded.

Vi3 Current Interleave Factor.

This byte is defined in terms of the need to calculate
timeouts for Locate and Read and Locate and Write
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requests. The following rules should apply to the
designers of discs:

1, The field V13 should returr the media interleave
factor if known.

2, If the media interleave factor is not knowr, then
0 or the maximum effective interleave factor should
be returned.

3, If the disc drive (media/controller) can Tot
maintain a transfer at media interleave factor
1, then the effective interleave factor should be
returned (0 or the maximum effective interleave
if the actual effective interleave is not known
by the controller).

For example, if the drive can only support
media interleave factor 4 and the media interleave
factor is 2, then the effective interleave factor
should be <the maximum media interleave factor> :
+ <4 - 2>, Similarly if the media interleave factor
is greater than 4, then the media interleave factor

should be returned as the effective interleave
factor.

V13 = the effective interleave factor. "Media
interleave factor™" is defined as the skewing factor
used on the media (the classical interleave factor).
"Effective interleave factor" is defined as the value
that should divide the continuous average transfer

rate U11-U12 to give the actual transfer rate of the
media/controller.

The intent of the V13 and U11-U12 fields of

Describe are to allow the driver to calculate the
time required to transfer N bytes of data after the
worst case access time (U15-U16) and the retry time
(U13-U14) factors are accounted for. The rules above
allow for the margin of error to prevent a pre-mature
timeout from occurring.

VARIATIONS FROM CS/80:

1. In the controller description field, SUBSET/80 devices
are denoted by having Controller Type 4,5, or 6. This means -
bit 2 is set for SUBSET/80 devices. This is the way you tell *
SUBSET/80 devices from CS/80 devices.

2. CS/80 specifies that the access time parameter irn U15-
U16 applies for read and write commands only. In SUBSET/80 this
access time parameter is used in other commands which access
the disc. See the section on TIMEOUTS.
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ERRRRRRRRRRRNEN DOOR LOCK RRBEERRRARBRBRR
EEERNEERFREER RN AR AR R R R PR RN RN R RN RN RN R R RRRR R RN RN RN RN AR N

FORMAT: <01001101>

TYPE: General Purpose

SURPORT: Core command, all peripherals must support.
TRANSACTION FLOW: Command, Report

DESCRIPTION:

In SUBSET/80 this command instructions the target
unit of the device to lock its door. If the device does
rot have a door lock, the command is a No op.

This command should be given to any unit except unit 15.
Unit 15 is the controller and it doesn't have any doors. If this
command is given to unit 15, an Illegal Opcode error will
result.

VARIATIONS FROM CS/80:

This command does not exist in CS/80. If you give this
command to a CS/80 device it will set an Illegal Opcode error.
Only give this command to SUBSET/80 devices. You can tell a
device is a SUBSET/80 device by doing a Describe command and
checking that bit 2 of byte C5 is set. See the Describe command.
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FORMAT: <01001100>

TYPE: General Purpose

SUPPORT: Core command, all peripherals must support.
TRANSACTION FLOW: Command, Report

DESCRIPTION:

In SUBSET/80 this command instructs the target
unit of the device to unlock its door. If the device
does not have a door lock, the command is a No op.

This command can be given to unit 0,1,2,..., but not to
unit 15. If this command is given to unit 15 (the controller),
an lllegal Opcode error will result. The controller doesn't
have any doors.

VARIATIONS FROM CS/80:

This command does not exist in CS/80. This commard should
only be given to SUBSET/80 devices. You can tell a SUBSET/80
device because bit 2 in C5 of the data returned in the Describe
command will be set. See the Describe command.
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RRRRERBRRERBRESR DOWNLOAD
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HPIB SEQUENCE:

CPO1ADDRS)> ATN
CP1100101D> ATN
. . DPPR

[ 0 to n complementary
commands ]

<00110001>

<11110010)>=FeH
¢1010010 1> = A5H
<AAAABBBBD?>
¢ccccpDDDD>
CEEEEYYYYD
CFFFFFFFFD)> EOI
EPPR
<PO1T1T 1111
< PO1ADDRS> ATN
<P1101110> ATN
DPPR

¢ from 1 to a buffers
worth of data >

Primary listen from host
Command phase secondary

Device disables parallel
poll response

Device takes in data from
host

Opcode for Initiate Utility
where device receives data

These two bytes specify a
Download command.

Device number. Represents

actual HP product number.
AB CD EY is BCD coded, 2
digits per byte. ABCDE =
product number. Y = option.

The Download revisiorn number
in unsigned binary.

6 parameter bytes followed
the opcode.

Device decodes command
Device erables parallel
poll response when ready
for execution message.

Host tells device to dnlisten

- (Can be sent by host arytime
" after last parameter byte).

Doesn't have to be here.
Primary listen from host
Execution phase secondary

Device disables parallel poll
response

Device received up to a
buffers worth of data from
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< last byte > EOI the host. Last byte has EOI.

Device executes the code.
From this poirnt on the
protocol deperds or the

code executed. The test
controller and peripheral
device will agree on what to
do from here.

* * L) .
L] L] L] L]
L L] . [ )

TYPE: Diagnostic

SUPPORT: All Floppies and Hard discs must support this commanrd.
TRANSACTION FLOW: Command, Execution, and then whatever.
DESCRIPTION:

Host drivers should not use this command.

The Download command is a command supported by only certain
device types. The structure of the command is that of an
Initiate Utility command with the parameters specifying
a download. The parameters also contain the HP product number,
option number, and a download revision number. The device
receives the downloaded code in the execution message. After
receiving the last byte, which is tagged with EOI, the
protocol between the test controller and peripheral device is
defined by prior agreement.

During the execution phase, the test controller will give
the device a number of bytes, not exceeding the number of bytes
it can buffer. The last byte of the transfer will be tagged with
EOI. The device will then do a subroutine branch to the start of
this code and execution from then on is dependent on this
downloaded code.

SUBSET/80 devices use the parameter field bytes P7 through
P10 to put diagnostic information.

The purpose of the Download command is to allow service
ard test engineers complete freedom to write ary routines they
need without it having to go into the ROM of a low cost host.

If the parameters are not the correct HP product code or
Download revision number, a Parameter Bounds status error will
will set, and the report phase will be entered.

The Download command can be given to any unit including
unit 15.

VARIATIONS FROM CS/80: This is the CS/80 Initiate Utility
command.
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sunsnsunnunsnss  HP-IB PARITY CHECKING ENRRRERBRBERRES
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HP-IB SEQUENCE:

¢CPO1ADDRS?> ATN Primary lister from host
<Pyl 11001 0o > ATN Secordary for a transparent
: command from the hoét.
DPPR Device disables parallel poll
response.
00000001 > Opcode for HP-IB Parity
Checking commard.
<000000SV> EOI Secord data byte from host
tagged with EOI.
¢CPO1T1T1111> ATN Unlisten from the host
where:
S = 0 Disable SRQ during poll (power-on state)
S = 1 Enable SRQ during poll
V = 0 Parity Checking disabled (power=-on state)
V = 1 Parity Checking enabled

TYPE: Transparent

SUPPORT: Core command, all peripherals must support.
TRANSACTION FLOW: Not applicable

DESCRIPTION:

SUBSET/80 devices will do parity checking on commands only
if their hardware allows them to. If it does not, the V bit will
be ignored.

If the S bit is set, the Service Request (SRQ) line will be
asserted whenever the device enables parallel poll. '

Note that parallel poll is not enabled by the device in
this commard ard the trarnsaction sequernce does not apply.

VARIATIONS FROM cS/80: None
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HPIB SEQUENCE:

<¢P1O01T1T111> ATN Untalk

< P11TADDRS?> ATN Secondary with device address
-00000010 - 2 identification bytes
«-TTTTTTTT - EOI supplied by the device

00000010 = ID byte 1
TTTTTTTT = ID byte 2 and
ijs device specific.

<P101T1110> ATN Talk controller. The host
"sends MTA (My talk address)
which automatically untalks
everyone but himself.

TYPE: Unique

SUPPORT: Core command, all peripherals must support.
TRANSACTION FLOW: Not applicable.

DESCRIPTION:

Identify is a special-case HP-IB command used by the
host at power-on to identify the devices connected to the bus.
Each device returns a two-byte identity code which the host
can use to configure itself. The two bytes are returned for
as long as the host will accept them. All CS/80 and SUBSET/80
devices return the value of 2 (00000010) in ID byte 1, ard the
product type code in ID byte 2. _

Normally in a command which has the peripheral device
talk, the host would end the command with an Untalk. However,
the Untalk was defined by HP to be a Primary talk for this
command. Thus an Untalk at the end of the command may not
unaddress SUBSET/80 devices. The CS/80 manual shows the
termination as Talk 30. This came about because the PHI or
ABI chip has to be at address 30 if it is a controller. A
generalization of this would be for the host to terminate
the Identify by addressing himself to talk. Since there can-
be only one talker on HP-IB, all other devices are untalked.

VARIATIONS FROM CS/80: None

[
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!*l!**!!l*****l!!l***ll!**!%****ll******!!**&***i**

® CAUTION !1!! *
* Execution of the Initialize Media command *
# will destroy all user data on the selected unit.®
# Before executing the Initialize Media command, LA
i’méke certain that the proper unit has been hd
# gselected. Failure to do so may result in the *
#*

# loss of needed data.
AN RS ERRER RN E RN RN RN RN R RN R RN R RN RRR RN R RN R RRA RN

FORMAT: <00110111> <00000YYY> <P2>
YYY

Initialize options

For discs:

000 = initialize selected volume retaining all
factory and field spares
(The above Initialize option is the one
which drivers should use.)

001 = initialize selected volume retaining only
factory spares

010 = initialize selected volume retaining no spares

P2 = Block interleave byte (binary number)
TYPE: General Purpose
SUPPORT: Core commard, all peripherals must support.
TRANSACTION FLOW: Command, Report.
DESCRIPTION:

SUBSET/80 devices will accept the initialize options byte
and do what is appropriate for that device. Host drivers should
only use the "000" option so no factory or field spares
are lost. The loss of factory spares could render a device
unusable. The "001"™ and "010" options should be used only by
service ergineers or others who understand what they are doing.

In SUBSET/80, this command does the complete initialization
process which prepares the medium for use by the host. SUBSET/
80 devices do multiple passes of writing, verifying ard sparing
and return only when all sparing has been done. The host can
thern issue this command and if the QSTAT returred is 0, he
knows the medium is ready for use. The host does not have to
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verify the medium for this is done by the device. Wher this
commard is done, the host can write the directory and start
using the medium. This means that this commard may take a lorng
time to complete. See the section on TIMEOUTS and the sectior
or. FORMATTING PROCEDURE.

If the Initialize command fails because there are not
enough spares, the No Spares Available error is returned.

If there were enough spares, but only an insufficiently small
number remained, the Media Wear error bit will be set.

The process of initialization should be in the province of
the peripheral since it better understands the sensitivities and
failure modes of the device than does the host driver writer.

Block interleaving allows the transfer rate of a device
to be matched most efficiently with that of the host computer
connected to it. A host computer cannot always process blocks
of data as fast as they are presented by the disc. Often by the
time the host computer is ready for arother block, the data head
has already passed that particular block on the disc, and a time
delay or latency equal to as much as one revolution of the disc
is incurred. Block interleaving allows the data to be staggered
or interleaved by one or more blocks. Block interleaving
reduces inherent latencies which are characteristic of disc
drive memories without extensive internal buffering.

Interleaving, however, is not the total solution and
the device can help improve performance by using his buffer
memory correctly. This makes the device less sensitive to
the interleave factor. How this is done depends on the device
and how sophisticated his low cost hardware is. The ability
to transfer data to the host over HP-IB while at the same time
the device is filling his buffer is highly advantageous. The
ability of the device to have a minimum overhead time between
successive blocks read would allow a slow host to handshake
bytes and still run at a lower interleave factor. This allows
the host increased throughput without having expensive DMA
hardware on the host side.

A "0" interleave factor has the same value as a factor of
"mwqn, If a block interleave factor greater than the maximum
allowable (as specified in the Describe command) is specified,
the interleave value defaults to maximum interleave.

VARIATIONS FROM CS/80:

1. SUBSET/80 devices interpret this command to mean that
the device does the entire process of multiple passes of
formatting, writing worse case patterns, verifying, and sparing,
and in general preparing the media for use. This was not the
case for the 7908/Linus which had an involved Initialization
procedure. See the section on FORMATTING PROCEDURE for the
recommended procedure for initializing a SUBSET/80 device.
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Eunesnnnannnnsn  INITIATE DIAGNOSTIC #EXERREEEERREEN
P S Y S L T s a e X2 22222222222 22 2 2 00

FORMAT: <00110011> <00000000> <00000001> <000000005
three parameter bytes, 0,1,0.

TYPE: Diagnostic

SU;PORT: Core command, all peripherals will support.
TRANSACTION FLOW: Command, Report.

DESCRIPTION:

If this command is given to unit 15 (the controller), then
all units of the device will be tested. This command can also
be given to a unit other than unit 15.- In this case ornly the
specified unit is tested. .- .

In SUBSET/80 this command directs the device or unit to
perform a complete diagnostic selftest. If the medium is
present, the device will do a test which involves reads and
writes on the medium. Writes will orly be done if the medium is
not write protected. The test will not destroy any user data.

A special area of the medium will be reserved by the peripheral.
The host doesn't have to worry about this. If there is no medium
present, everything except reading and writing is tested.

The test will not fail if there is no medium. It will also
not fail if the medium is not formatted. '

If the command is addressed to unit 15, then failure of
any unit will result in the Diagnostic Result bit being set in
the unit's status bytes and in unit 15's status bytes. The
parameter bytes P1 through P6 which contain diagnostic
information will be copied into unit 15's parameter bytes also.
For example, if the command is addressed  to unit 15 and unit 1
fails, then the error status in unit 1 will be copied into unit
15. Unit 0 ir this case will not have the Diagnostic Result bit
set. This is because the command was addressed to unit 15,
and we want to make sure the host sees that one of the units
failed. If the first unit tested in this case fails, then the
next unit will not be tested. ,

If this command is addressed to a specific unit other thar
unit 15, then, if the unit fails selftest, the Diagrostic Result
bit is only set in that unit's status bytes. Unit 15's status
will be uraffected. Only the specific unit which was told to do
the Initiate Diagnostic will set its Diagnostic Result bit ard
set P1-P6 accordingly if the selftests fails.

The Diagnostic result information stored in P1 through P6
when the Diagnostic Result status bit is set is as follows:

P1 - P5 information for test and service telling which
component failed. The codes are device specific
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and are not the same as those used orn 7908/Linus.

P6 This byte has the first unit which failed. This
allows the host driver to display that "Unit O
failed selftest", or "Unit 1 failed selftest",
if the commard was giver to unit 15. Another way
to get this information is to check the status
of each unit on the device or only selftest one
unit at a time. Byte P6 was not used in CS/80
so this is a departure. We felt it was important
for the host to at least know which device
failed, but we still don't want the host driver
to get involved in specific diagnostic
information.

The bytes P7 through P10 will contain addition diagnostic
information which should be ignored by the host driver.

See the section on TIMEOUTS for how long this command may
take. : o
The idea of this command is to test everything possible
about the device to make sure it is functioning properly.

The selftest performed is a subset of that performed at
power-on. Tests on the processor, ROM, RAM, and HP-IB chip may
only be done at power-on. It is difficult to check the area of
RAM which contains operating parameters and not destroy them.
There are also problems involved with taking the HP-IB chip
off line just to test a few registers.

If you give the command to unit 15, then the following
steps should be taken:

1. Give the Initiate Diagnostic (0,1,0) command to unit 15.

2. If QSTAT on unit 15 is bad, then give the Request Status
command to unit 15.

3. If the Diagnostic Result bit is set, then read P6 to
find out which unit is defective. If P6 is 0, then
display "Unit 0 failed selftest." The urit which failed

could be unit 0,1, etc. (unit 15 will not be placed
here). :

4, Next you have to do a Request Status command to the unit
which failed, since it also has its Diagnostic Result
bit set. The Clear commands, Universal Clear, Amigo
Clear, and Channel Independent Clear will never clear
the Diagnostic result bit.

It is probably easier to give the Initiate Diagnostic
(0,1,0) to the unit you are interested in. You will see if
it failed when you get the QSTAT and don't have to worry about
having the Diagnostic Result bit set in unit 15.

Failure of selftest is very important and shouldn't be
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ignored. It means part of the system isn't working correctly
and further use of the device may create more problems and
could destroy user data. We do urge drivers to use this command
to determine whether the device is in proper working corndition.
Only one diagnostic command was defired ir SUBSET/80 and we hope
it is clear enough so that host drivers will use it.

The idea of this command in SUBSET/80 is to do a "go"
or "no go" check of the device.

The Initiate Diagnostic command does no clearing of
copplementaries or status.

VARIATIONS FROM CS/80:

1. With the 7908,11,12 this commard can be given ornly
to unit 15. Nickel/Buffalo allows this command to a specific
unit. SUBSET/80 decided to allow it to ary unit. In fact it is
simpler to use if given to a specific unit other thar unit 15.

2. In SUBSET/80 the Initiate Diagnostic (0,1,0) is the
basic selftest. Most device will support no other selfest.

3. In SUBSET/80 the parameter byte P6 is used to tell
which unit failed selftest. The first unit which fails is placed
in P6. P6 will not be set to 15 if the controller fails.

In CS/80 P6 was not used. Thus a SUBSET/80 driver using a CS/80
device like the 7908 might display that unit [P6] failed when

P6 did not contain this information. CS/80 devices on the 7908
,11,12 have P5 and P6 equal to O. The driver could display this
only with a SUBSET/80 device if he expects to run with SUBSET/80
and CS/80 devices. You tell whether the device is SUBSET/80 by
the byte C5 in the Describe command.

4. In CS/80 for the 7908,11,12, the Clear commards would
clear the Diagnostic result bit if it had been seen once by the
host. This method was not used on Nickel/Buffalo because they
allowed the command to go to units other than unit 15. In
SUBSET/80 THE CLEAR COMMANDS NEVER CLEAR THE DIAGNOSTIC RESULT
BIT. It must be cleared by doing a Request Status command.

page Uu49.



ERBRRBARERRRBERRRRARRBERRRARRRRBRRRRBRBRRRRRRRRNE

RAERRNNRARRRRNNN [ OCATE AND READ  ##ssaasasususns
ERRRRBRABRRDBARRARRNRRERRRRRRRRRARARRR RN RRR RN R RN

FORMAT: <00000000>
TYPE: Real time command

SUPPORT: Core command, All peripﬁgrals must support.
TRANSACTION FLOW: Normally Command, Execution, Report. For seek
it is Command, Report.

DESCRIPTION:

This command locates the data indicated by the target
address and transmits it to the host.

The normal sequence of events for this command is as
follows: The device gets a command phase secondary.

The device disables parallel poll and accepts the secondary.
Following the secondary are one or more data bytes.

The last data byte is the OOH opcode given above. The optional
data bytes preceding this opcode are the complementary
commands. The device takes in all this data, decodes it, checks
that it is all proper and makes sense, and does a seek if it

is needed. At this point the device reenables parallel poll
telling the host that it is ready to enter the execution phase.

See the complementary commands Set Unit, Set Address, and
Set Length for explanations as to how these work.

If a problem is found by the device, like an illegal
opcode, it will go to the report phase, an Illegal Opcode error
bit will be set causing QSTAT to be set to 1. If the host
asks for data at this point, a byte of value 1 tagged with EOI
will be sent.

Assuming there have been no errors, after the device
enables parallel poll, the host will give it the execution phase
secondary. Again the device disables parallel poll and accepts.
the secondary. The device then reads the data into his buffer
and transfers it to the host. Both sides should keep a count of
how many bytes are transferred. The last byte transferred by the
device to the host will be tagged with EOI.

After the last byte is transferred, the device erables
parallel poll which is effectively asking for a report phase
secondary. The host then does a reporting message.

The device disables parallel poll, accepts the secondary, and,
sends the QSTAT byte to the host. Parallel poll is not reerabled
at this point since the transaction is done.

The length of the total data transfer is the number of
bytes specified in a Set Length (Complementary) command,
which may be included in the message with the Locate ard Read
command. If Set Length is not part of the Locate and Read
command, the power-on or last set length value is used. See
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the Set Length commard. If the length used is 0, then this
command is actually a seek and no data is transmitted. After
performing the seek the peripheral goes directly to the
reporting phase ard there is no execution phase.

If a data error is ericountered in the course of the
transfer, the peripheral will do whatever is necessary to
try to acquire or recreate the data. If the data is
unrecoverable, the device sends its most accurate reconstruction
of the gata and returns this to the host. The address of the
first biock of any bad data will be included with the status
report returned by a Request Status command. If the length
of the transfer spans several blocks of data and any block
was bad, the entire transfer will take place. QSTAT=1 will
notify the host that the transfer had a problem and the status
bytes P1 through P6 indicate the address of the first bad block.
Thus the transfer always contains the amount of data requested
by the host urless the host intervenes or a hardware failure
occurs. SUBSET/80 devices will set the Unrecoverable Data
status error bit if there is a data error. If another block
if found to be bad, the Unrecoverable Data Overflow bit is set.
Regardless of how many data errors, the device will try to read
all blocks and send back its best reconstruction of the data
until the total length of the transfer has been met.

If there is just one data error, the host knows where it is from
the address in P1 through P6. If there is more than one error,
P1 through P6 give the address of the first bad block.

The host car always issue the command again if it wants to
do retries. THE HOST DOES NOT HAVE TO DO RETRIES AS THESE ARE
ALREADY TAKEN CARE OF BY THE PERIPHERAL.

A Locate and Read operation updates the target address
as explained in the Set Address command.

The length of the read can be any number of bytes. Of
course, the device can only read a block at a time into its
internal buffer, but the correct number of bytes will be
transferred to the host. The host can do a read of 1 byte if
it wants to.

If the host includes the following complementaries in the
Locate and Read or Locate ard Write commanrds, they should be in
the order showr below:

Set Unit

Set Volume
Set Address
Set Length

No op's can be placed anywhere between these
complementaries and all four of them don't have to be included.
There must not be a No op following the Locate ard Read opcode
or ar. error will be generated. The above complementaries should
be in this order for Locate and Read or Locate and Write
commands. This doesn't affect other complementaries or other
commands.
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NOTE: The term "block" refers to a specific quantity of data,
the amount of which is a function of the storage format of a
particular mass storage device.

VARIATIONS FROM CS/80:

1. SUBSET/80 devices do not use RPS (Rotatiornal position
sensing). They accept this command as a No op.

2. SUBSET/80 devices do not use burst mode. .~

3. SUBSET/80 devices do not allow the host to set the
retry time. It is a fixed time set by each unit.
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FORMAT: <00000100>
TYPE: General Purpose

SURPORT: Core comménd, all peripherals must support.
TRANSACTION FLOW: Command, Report.
DESCRIPTION:

This command instructs the device to perform an internal
verificatior of a section of data to ensure that it can be
read. None of the data is transferred to the host so no
execution message is required. The Set Length and Set Address
complementary commands are used as described elsewhere.

The verification starts at the target address and continues
for the amount of data (in bytes) specified in a Set Length
complementary command or in the power-on value if no Set Lerngth
command has been given. If this byte count length is not an
integral multiple of the number of bytes per block the count
Wwill be rounded up to verify the entire block, since a block
is the smallest unit which can be verified.

Verification will terminate immediately on ar urrecoverable
data error. The peripheral device should NOT do read
retries during a verify. This is not always possible with a
device's hardware. For example, some controller chips do not let
the peripheral do a read without retires. In any case, the
idea is to let the host know if the previous write did not take
so he can rewrite the data. The error recovery process on the
reads will then be shortened. In this manner, records which are
only slightly bad (soft errors) will cause the Unrecoverable
Data error bit to be set. o _

This command will not set Marginal Data or Recoverable
Data status bits, since with the reduced number of retries arnd
Wwith no error correction, any marginal data will be
unrecoverable. o :

If this command completes with no errors, the host knows
the data is well written. If an Unrecoverable Data error is
set, that portion of the data should be rewritten because it
didrn't take. See the sections on SPARING STRATEGY and FORMATTING
PROCEDURE.

Since in SUBSET/80, the peripheral does the entire
Initialization process, the Locate and Verify command should not
be used by the host immediately after an Initialize command. It
should be used after Locate and Write commands if the host wants
to make sure the data was written correctly onto the medium.

Another way to check if the data is written correctly ornto
the medium is to read the data back using a Locate and Read and
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compare it byte for byte. This will check the data written,
however, the Locate and Read will use retries and error
correctior so it may be a better check to use Locate and Verify
to see that the data was well written. Locate and Verify
provides a means to see if the data is recoverable without
retries or error correctiorn and it is fast since no data is
transferred over HP-IB.

VARIATIONS FROM CS/80:

SUBSET/80 devices do not keep error logs.
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FORMAT: <00000010>
TYPE: Real time command
SU%POBT: Core command, All peripherals must support.

TRANSACTION FLOW: Normally Command, Execution, Report. For a
seek it is Command, Report.

DESCRIPTION:

This command transfers data from the host to the
mass storage medium. The data is placed on the medium
starting at the target address.

The normal sequence of events for this command is
as follows: The host sends the device a command phase secordary.
The device disables parallel poll and accepts the secondary.
Following the secondary are one or more data bytes. The last
data byte must be the 02H opcode given above. The optioral
data bytes preceding the opcode are complementary commands.

The device takes in all this data, decodes it, and checks it.
The media is checked at this time to see if it is ready and not
write protected. If all is correct, the device does a seek to
the target address and then enables parallel poll. By enabling
parallel poll the peripheral is telling the host to send the
execution message secondary to the device.

If there is a failure during decoding, like ar Address
Bounds error, the Address Bounds status error bit will be set
causing a QSTAT of 1, parallel poll will be erabled and the
peripheral will go to reporting phase. If the host sends data
bytes, the peripheral will sink them until the host is also
in the reporting phase and accepts the QSTAT of 1.

See the complementary commands Set Unit, Set Address, and
Set Length for explanations as to how ‘these work. T

Assuming there was no-problem, the host next ser.ds ‘the
execution phase secondary. The device disables parallel poll
and accepts the secondary. Next the host transfers data to the
device. The device fills his buffer and does a write to the
medium each time the buffer if full, or when the transfer is
over. Thus the transfer of bytes over the bus may be
interrupted periodically as the device writes onto the medium.
Both the host and the peripheral should keep track of the number
of bytes transferred. If a partial block is written, the
remainder of the block should be filled by duplicating the last
data byte, or by filling it with zeros. For security reasons the
peripheral should not write whatever was left over in the buffer
onto the disc.

The last data byte the host transfers to the peripheral is
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tagged with EOI. After this block has been written, the device
enables parallel poll to tell the host it is ready for the
reporting message. The host sends the reporting phase
secondary. The device disables parallel poll and accepts the
secondary. The device then returns QSTAT, which will be 0 if
everything worked correctly.

As with a read, once the execution phase is entered and
data is being transferred, the total length will always be
trarnsferred. However, unlike a read, if the device erncounters
a header error and can not write a block, it will not try
to write anymore blocks. The device will set the Unrecoverable
Data status error bit, set QSTAT = 1, put the address of the
bad block into P1 through P6 of the status bytes and sink any
data the host gives him. The Unrecoverable Data Overflow bit
will also be set, since nothing beyond the bad block will ever
be written. Eventually the host will enter the report phase and
see the bad QSTAT. The bytes P1 through P6 will tell the host
where the transfer failed. The reporting phase is used to re-
synchronize the transaction. Since the device was unable to
find a header, there is probably something seriously wrong with
the medium or device itself. , :

A Locate and Write operation updates the target address as
explained in the Set Address commard. In the case of a bad
block, (header error), the peripheral device's target address
points to the block just beyond the bad block. The address of
the bad block will be in parameter bytes P1-P6. Otherwise, the
target address always points to the next block to be done, which
in this case is the one after the bad block.

If the length is 0, then this command is a seek and there
is no execution phase and no write data transferred.

If the host wants to see if the medium is write protected,
without actually writing on the medium, he should do a Locate
and Write of length 0 to the target address. This is a seek to
where the device already is. It doesn't move anything but it
will check to see that the medium present and it will fail with
a Write Protect error bit set (QSTAT=1) if the medium is write
protected. See the section on FLOPPY LOADING AND REMOVAL.

VARIATIONS FROM CS/80:

1. SUBSET/80 devices do not use burst mode.
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EOI
ATN

Primary listen from host.
Secondary for a transparent
commarid. - ;
Peripheral disables
parallel poll resporse.

Opcode for Read Loopback

or Write Loopback.
T=0 Read Loopback Test
T=1 Write Loopback Test

4 byte length parameter
(unsigned binary)

Length in bytes to use in
Loopback test.

Urlisten from the host.

JK = 10, Primary talk for
Read Loopback.

JK = 01, Primary listen for
Write Loopback.

Secondary for a transparent
command.

Peripheral disables parallel
poll response.

Read Loopback Data goes from
the peripheral to the host.

- Write Loopback Data goes from

the host to the peripheral.
The number of bytes sent is
specified in the length
parameter shown above.

Last byte is tagged with EOI.

Host unlistens (JK=01)
peripheral in a Write
Loopback, or Host untalks
(JK=10) peripheral in a Read
Loopback. )

REPORTING MESSAGE #%&ismasus
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< P1O0OADDRS?> ATN Primary talk from the host.

< P1110000> ATN Reporting phase message
secondary from the host.

DPPR Peripheral disables parallel

poll response.

- QSTAT - EOI Peripheral sends the QSTAT
byte to the host.

<P1O0O1T1T1T1T1> ATN Host untalks the peripheral.

TYPE: Transparent
SUPPORT: Core command, all peripherals must support.

TRANSACTION FLOW: Transparent Commard, Transparent Command,
Report.

DESCRIPTION:

Loopback is an interface test consisting of two transparent
commands followed by a reporting message. It is a sequence of
transparent messages which is valid only during the command
phase to test data transmission reliability over the channel.
That means the loopback commands should not be separated by
other commands, and they should not be part of another
transaction. The first transparent message specifies that a read
or write loopback operation of n bytes will follow, and the
second transparent message contains the test data specified by
the first. The host should not wait for poll before proceeding
with the loopback data message (the second message). The
peripheral device will normally not enable parallel poll during
this command. The loopback data always consists of the same data
pattern which goes FFH,00H,01H,02H,. . . OFFH,00H,01H, etc. for
the length specified. The device generates or checks the length
and content of the message depending on the direction of
transfer. After loopback completes, the host should do a
reporting message without waiting for poll to verify success of
the operation. The reporting message is optional but highly
recommended.

If the loopback was successful, the device never asserts
parallel poll. If something went wrong, however, the device
enters reporting phase to report the error. In this error mode
the device does assert parallel poll response.

If the host screws up the loopback command or transparent
message secondary or direction, a Message Sequence error is
reported. i

Another command is not allowed between the first and second
messages in the loopback sequence.

If any of the bytes in a write loopback were wrong, a
Channel Parity error is reported.

If the length of the loopback message was wrong, a Message
Length error is reported.
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Loopback is designed to test the channel and datapath
through the devices HP-IB chip to its microprocessor. Whether or
rot it tests the device's DMA hardware is dependent or the
device.

The length of the loopback can be any 4 byte .unsigned
birary number. SUBSET/80 devices will be able to harndle any
loopback length specified.

VARIATIONS FROM CS/80: None
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FORMAT: <00110100>
TYPE: Complementary

SUPPORT: Core command, all peripherals must support.
TRANSACTION FLOW: Command, Report.

DESCRIPTION:

This byte is disregarded if it appears as an opcode in a
commard message. It may be useful to align messages to word
boundaries. .

No ops can be placed at the beginning of-a string of
complementary commands,inbetween complementary commands,
ard between the last complementary command and a Real Time,
General Purpose, or Diagnostic Command. However, No ops should
not be placed after the last command or an Illegal Parameter
error Will be set.

VARIATIONS FROM CS/80: None
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FORMAT: <00001101>
TYPE: DIAGNOSTIC

SUPPORT: Core command, all peripherals must support.
TRANSACTION FLOW: Command, Execution, Report.
DESCRIPTION:

This command instructs the device to return (in an
execution message) the status report. .

It is important to note that this command returns the
status bits held in RAM but it does not update that status.
This command does NOT cause an access to the disc and it
does not update the Not Ready, Power Fail or any other
status bits. It simply returns what status has already been
set based on previous commands. See the Section on FLOPPY
LOADING AND REMOVAL.

In SUBSET/80, the Request Status command returns a
20-byte status report indicating the cumulative status
of all transactions for a unit which have occurred since
the status report was last cleared. The status report can
only be cleared by executing a Request Status command or a
Clear command. (See the Universal Device Clear and Charinel
Independent Clear commands.) The status report consists of
a 2-byte identification field, an 8-byte error reporting field,
and ten bytes of additional information in the parameter
field. The table on the next page shows the complete format
of the status report for SUBSET/80 devices.

The identification field has 2 bytes. The MSB nibble of the
first byte is the volume field, the LSB nibble of -the second
byte is the unit field, and the second .entire byte is always
set to all 1's by SUBSET/80 devices. B ~

The 8-byte error reporting field contains four categories:
Reject Errors, Fault Errors, Access Errors, and Informatiorn
Errors. Each category has a 2-byte error field. All error
conditions are assigned specific bit positions in one of these
fields. The fault errors are the only errors which cannot be
masked using the Set Status Mask commard.

The content of the parameter field is dependent on the
errors being reported. The parameter field contents are awarded
to the error with the highest priority (lowest bit position in
the error reporting field). An error that has beer. masked in a
Set Status Mask(complementary) command will not be reported
and will not generate parameters. All address parameters are
reported in single vector in SUBSET/80. See the status
description which follows for more information on what P1
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through P10 can contain.

Reject errors include status bits which indicate a logical
error in the host's interaction with the device. Reject errors
result from opcode or parameter errors in the commard message or
message type or length errors in any message. Typically,
incorrect programming or channel malfunction is the cause of
these errors.

Fault errors indicate device hardware failures.

Access errors indicate problems encountered in executing
specific commands relating to such factors as uninitialized
media, write protected media, unrecoverable data, ete.’

Information errors provide maintenance information to the
host.

The QSTAT byte returned in the reporting message is a
kind of summation of the status bits. If the Power Fail status
bit is set, then QSTAT=2. If any other status bit is set, then
QSTAT=1. If no status bits are set, then QSTAT=0.

VARIATIONS FROM CS/80:

1. In SUBSET/80 the SSSSSSSS bits in the identification
field are always equal to FFH, all 1's. The low cost device
generally does ore thing at a time and does not want the
complexity of examining status bits from multiple units.

2. The following fault error bits will NEVER be set by a
SUBSET/80 device:

STATUS ERROR BIT: COMMENT:
26 = 0 Operator request SUBSET/80 devices never
27 = 0 Diagnostic request request release.
28 = 0 Internal maintenance
32 =0 Illegal parallel

operation

48 = 0 Operator Request SUBSET/80 devices never
49 = 0 Diagnostic Request request release.
50 = 0 Internal Maintenance o |
61 = 0 Maintenance Track Overflow SUBSET/80 devices have

no mainterance tracks.

3. When the Diagnostic Result bit is set, P6 contains the
number of the unit which failed selftest. See the Initiate .
Diagnostic command description for more details. CS/80 doesn'®
use P6 in this way so this is a difference.
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Volume number
Unit number

REJECT ERRORS FIELD < 00200567> <8910012000>

2 e Channel Parity Error

(8}
"

Illegal Opcode

6 = Module Addressing

7 = Address Bounds

8 = Parameter Bounds

9 = Illegal Parameter

10

Message Sequence

12

Message Length

A channel command was received
without odd parity or the Loopback
command failed to pass.

An unrecognizable opcode was
received.

An illegal volume or unit number
was specified for this device.

The target address has exceeded
the bounds for this device.

A parameter (other than unit,
volume, or target address) is not
allowed for this device.

A parameter field was the wrong
length for the opcode preceding
it.

The message sequence has been

.violated. (Error suppressed if any

reject or fault errors have
occurred prior to sequence error.)

The total length of the execution
message differs from the current
default value. The host and device
didn't agree on the number of
bytes transferred, or the host
sent a commard phase secondary

.followed by too many bytes, or the
"host didn't accept the QSTAT in a
. " .reporting phase. If this error 1is
“set, the host and peripheral most

likely do not have the same target

“address. The host should do a Set

Address command.

FAULT ERROR FIELD < 0 17 0.19 0 0 22 0 > < 24 000 0 0 30 31>

(NONE OF THE FAULT ERRORS ARE MASKABLE.)
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17 = Cross-unit This error occurs during copy

data when activity on unit 0 or 1
causes an error or. the urit, but
the commard was sent to unit 15,
The cross-unit error is set on
unit 15's status to tell the host
that there is a bad status on
another unit as a result of the
command sent to unit 15. Unit 15°'s
P1 through P6 gives the value of
the unit with bad status. The host
should then select the bad unit
and find out what the real error
is. See P1 through P6 below.

19

Controller Fault A hardware fault occurred in the
controller. When this bit is set
it will be set in the status of
the unit selected when it was
detected.

22

Unit Fault A hardware fault occurred in the
unit addressed.

24 Diagnostic Result The device failed selftest. See
Initiate Diagnostic command for
more details.

30 Power Fail The power to the urnit failed, or
a new Tape or Floppy was loaded.
Device should be reconfigured.

When this bit is set, QSTAT=2.

31 Re-transmit The preceding transaction should
be retried. We have included this
bit in SUBSET/80 for future
devices which may use a low cost
version of the ABI chip which has
a FIFO. Current SUBSET/80 devices
use the 8291A and don't set this
bit..

ACCESS ERRORS FIELD < 0 33 34 35 36 37 0 0 > < 40 41 0 43 44 00 0 >
33

Uninitialized media The host attempted to access
unformatted media, or unusable
media has been loaded.

No Spares Available The Spare Block command cannot
be executed because there are not
enough spares available, or the
Initialize Media command failed
because there are not enough

34
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35 = Not Ready

36 Write Protect

/37 & No Data Found

40 = Unrecoverable Data
Overflow
41 = Unrecoverable Data

43 = End of File

4y End of Volume

INFORMATION FIELD ERRORS < 0 0 0 51

51 = Media Wear

52 = Latency induced

spares.

The device is not ready, probably
because the medium has not beer
loaded.

The selected volume is write
protected and the current commarnd
failed because of that.

For Tapes this means a block
accessed during a read has not
beer. written. For hard discs and
floppies, this means the key given
by the host to the peripheral in
the Validate Key command did not
compare to the key written on the
medium.

There has been moré than one
unrecoverable data error.

Unrecoverable data at indicated
block(s). P1 through P6 will
contain the address of first bad
block. Status bit 40 is set if
there is more than one error.

End of file encouhtered on file
structured device.

The host attempted to access
across a volume boundary.

52 0055 >< 05758590000 >

The Floppy or Tape medium is
wearing out and should be
replaced. This is informational
but requires immediate action by
the user to insure data is not
lost. The medium should be
replaced. After a Spare command or
Initialize Media command, this bit
means that the device has very

few spares left. Again it should
be replaced.

This bit is~set if the performanrce

of the device is generally not up
to par. Currently it is set by
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55 = Auto Sparing Invoked

57 = Recoverable Data
Overflow

58 = Marginal Data

59 = Recoverable Data

a hard disc if, durirg the
execution message, the data
transfer was not keeping up with
interleave. The host could ther
use this bit wher he is trying to
find the optimum interleave to
use on the disc.

Since most low cost devices like
floppies can't do this, they won't
set this bit if the interleave is
not being met. The host will have
to use another method to determine
if the interleave is being met.
The other way the transfer

could be impaired during the
execution phase, is if the device
had to do incremental seek
retries. This would also degrade
performance, but is less likely
to happen. Incremental seek
retries during execution phase
would also cause this bit to be
set. -

The device has automatically
spared a defective block.

More than one recoverable data
error was encountered since the
last status request.

The block whose address is in the
parameter field P1 to P6 was
recovered, but with difficulty.
More than 1 retry was necessary to
read the data. See the SPARING
STRATEGY.

A latency was introduced in order
to correct a data error. We had
to do 1 retry to read the data.

PARAMETER FIELD <P1> <P2> ...... <P10>

P1 - P6 In SUBSET/80 these bytes have the following possible

meanings:

1. If there have been no errors, P1 through P6
contains the target address. It will always be

single vector.

2. When the Unrecoverable Data bit is set, P1 through
P6 contains the single vector address of the bad
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P1

00H
O1H
OOH

P2

block.

When the Marginal Data bit is set, P1 through P6
contains the single vector address of the marginal
block.

When the Recoverable Data bit is set, P1 through P6
contains the single vector address of the
recoverable block. .

After a Spare Block command, P1 through P6 contains
the beginning single vector address of the
reformatted area.

When the Cross-unit (copy error, tapes orly) bit

is set, P1 through P6 contain the encoded values of
each unit which has experienced an error. using the
format shown below:

P3 P4 P5 P6

FFH FFH FFH FFH FFH Unit O has the error

FFH FFH FFH FFH FFH Unit 1 has the error

01H

7.

FFH FFH FFH FFH Both unit 0 and unit 1
have an error

The sequence of events would be this: The host
gives a Copy Data commard. He gets gack a
QSTAT=1. The host gives a Request Status
command. He sees the Cross-unit bit set. Next

he should read P1 to see which unit is bad and
also check P2 to see which other unit may have
had a problem. The host would then do a Request
Status to the bad unit or units to get the actual
failure. If the faulty unit was the controller
(unit 15) then the Cross-unit bit wouldn't have
been set and only the Controller Fault bit would
have been set in the status of all units.

If the Diagnostic Result bit is set, P1 through P6
will contain the following information:
P1 - P5 Device specific diagnostic information
which should be ignored by a low cost
host driver.

P6 In SUBSET/80 this byte contains the
unit which failed.

For a more complete explanation of the status after
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a diagnostic, see the Initiate Diagrostic commard.

P7 - P10 In SUBSET/80 these bytes usually cortain device
dependent diagnostic information which is of no
interest to the host driver. However, after a Spare
Block command, P7-P10 cortain the lerngth irn blocks of
the reformatted area. See the Spare Block command.
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sEsunssnasnsun® RELEASE ( NO OP ) EERAREERRERREES
ERENERERE RN SRR R R RN R RN R R RN R R RN RN RR R RN RN RRR RN RN RN

FORMAT: <00001110>
TYPE: General Purpose
SUPPORT: Core command, all peripherals must support.
TRANSACTION FLOW: Command, Report
DESCRIPTION:

In SUBSET/80 this command is a NO OP. It is accepted
and no action is taken and no errors are Qenerated. It can

be addressed to any unit. .

VARIATIONS FROM CS/80:

The meaning of this command in CS/80 is very-different
from that in SUBSET/80. See the CS/80 INSTRUCTION SET
programming manual for an explanation of Release in Cs/80.
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ARBRBRRARARERERBRRBRRRRRRRRRBRERRBRERRRRRRRERERARRRRRRRERES

FERRARRRRARRRER  RELEASE DENIED ( NO OP ) #SSsssasaisspiss
FRARRRARRR R AR RN R RN AR AR ERRRRRRR R RN R RN RN RRRRRRRNB RN RN RN NN

FORMAT: <00001111>
TYPE: General Purpose
SUPPORT: Core command, all peripherals must support.
TRANSACTION FLOW: Command, Report
DESCRIPTION:
In SUBSET/80 this command is a No op. No action is
taken and no error bits are set. The command can be addressed
to any unit.

VARIATIONS FROM CS/80:

The meaning of this command in CS/80 is very different
from that in SUBSET/80. See the CS/80 INSTRUCTION SET

programming manual for an explanation of Release Denied in
Cs/80.
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AR RRRER RN RN RN R R RN RN R AR RN RN RN R R RN N RR BB NN
REXRRARRRANRENE  SET ADDRESS HHENNEEAFEENRER

RRERRERNRRRE RN RN R AR RR RN R B NN R R R RRNRRRRRNRAN
FORMAT: <00010000> <P1> <P2> <P3> <Pu4> <P5> <P6>
( 6 parameter bytes )

MSB .'..'...............LSB

# Only single vector addressing is allowed. ‘
Single vector format: 6-byte unsigned binary number

TYPE: Complementary

SUPPORT: Core command, All peripherals must support.
TRANSACTION FLOW: Command, Report.

DESCRIPTION:

This command is used to set the unit's target address.
The 6 byte number is the address in blocks. A block refers
to a specific quantity of data, the amount of which is a
function of a particular mass storage device. The size of a
unit's block is specified in the response to the Describe
command.

Whenever this command is given it changes the unit's
target address. The unit keeps a "target”® address in RAM which
is changed by this command. The target address can also be
changed when it is incremented as the result of a Locate and
Read, Locate and Write, or Locate and Verify command. It will
be changed to all zeros during a clear command.

Whether the Set Address complementary is given alone,
with only other complementaries, or as part of a Real Time,

Ger.eral Purpose, or Diagnostic
the unit's target address.
The power-on value of the
The Set Target address is
commands in that it is updated

command message it changes

target address is always O.
unlike other complementary
by any command which accesses

data, and does not revert back to a prior value when another
accessing command is sent. This allows sequential data
accessing.

Upon completion of a Locate and Read which uses the target
address, the target address will point to the block after
the last block accessed during that transaction, whether or not
there was any Unrecoverable data. If the transaction was
successful, the target address will be in parameter bytes P1
through P6 of the status. If there was an unrecoverable data
error, P1 through P6 will have the single vector address of the
bad data, but the target address will point to the next block
after the last one read.

In general then, the target address always points to the
next block to be processed.
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This is true in Locate and Verify. The target address will
point to the next block to be read. If there was ar error, it
points to the block following the bad one. The single vector
address of the bad block is placed into P1 through P6.

In Locate and Write, the target address will again point to
the next block to write. If there was a header error, the target
address points to the next block to write ard the bad block
will be in P1 through P6. In the case of a header error, the
write is not continued so the next block to write is the one
after the bad block.

If there are no errors, the target address can be obtained ~
from the parameter bytes P1 through P6 returned in a Request
Status command.

Since the target address is in blocks and the length is
specified in bytes, a read which erds on the first byte of block
n or any byte within n will result in the target address being
set to block ne+l.

Only single vector addressing can be used with SUBSET/80
devices. The 6-byte address field of the Set Address command
is treated as one large unsigned binary number. Every
addressable block of storage is located via this 6-byte address.
This simplifies device addressing for systems which are not
interested in the particular device's configuration. The
peripheral organizes his cylinder, head, and sector addresses
on a disc drive such that access to sequential sectors is
provided with maximum per formance. (Increment sector,head,
then cylirder).

VARIATIONS FROM CS/80:

CS/80 allows for three vector as well as single vector
- addressing. We have tried to simplify things by allowing only
single vector addressing in SUBSET/80.

In the response to Request Status, a SUBSET/80 device will

always specify the address in bytes P1 through P6 in single
vector mode.

STATUS BITS SET:

If the single vector address is out side of the range for
the intended unit, the status error bit Address bounds will be
set. If an Address bounds error occurs during a Set Address
command, the target address will not be changed. The old
value for the target address will be left as is. The target
address will be set to zero any time an End of Volume error
occurs. If you read up to the end of the volume of the unit, the
urit will automatically set the address back to block O.
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AREEERE AR RN R R RN R R RR RN RN N RRR RN R RRRRRRRAS
supunEeaanunns SET LENGTH Sesazssssiiissd
et ST 1 T T3 I 22T AR A R 2 2 A A LA A0 M bl

FORMAT: <00011000> < P1 > < P2 > < P3 > < P4 >

( 4 parameter bytes )

L Parameter format: UY-byte, unsigned binary number
( Except all 1's means the entire volume )

TYPE: Complementary

SUPPORT: Core command, All peripherals must support.
TRANSACTION FLOW: Command, Report.

DESCRIPTION:

This command specifies the length of a data transfer
in number of bytes.

The four bytes following the Set Length opcode contain
the byte count of the transfer length. If this field is not
included in the command message, the transfer length will be
determined by the unit's power-on or target value.

Each unit keeps a "target" value of length. At power-on it
is the power-on value of all ones which means a full volume.
Whenever the Set Length command is given, whether it is alone,
with only other complementaries, or with other complementaries
and a Real time, General purpose, or Diagnostic command, the
Set Length commard changes the unit's target value of length.

The peripheral device does not keep the host from
attempting to read or write through the end of the media on a
given volume. Since there is no bounds checking on the Set
Lerngth complementary parameters, the host does not realise that
end of volume has been violated until the execution of a read,
write, or verify command actually encourters it. All of the data
specified by the host Wwill be read or written right up to the
end of the media, at which time the erd of volume status bit is
set, and remaining data is sinked or sourced. The peripheral
device sources data by sending a byte of value 1 tagged with
EOI. When the end of volume error occurs, the target address
js set to block O.

A length specification of all 1's implies a transfer size
equal to the selected volume. If the unit has 7700000 bytes,
then the power-on length specification of -1, or 4 bytes of
FFH is 7700000 bytes. The power-on target address is block 0.
However, if the length specification of -1 is given and the
target address is not zero, the -1 means a length up to the
end of the volume. The host may use the length command to
specify a full volume transfer. This transfer will begin at the
target address and continue to the end of the media. Whenever

page 73.



the length is set to all 1's, the end of volume error is
suppressed. This is the way CS/80 did it and we have to be
compatible. This means that or a read, verify, write, or copy,
when the length is all 1's and the end of volume is encountered,
no error will be set. The problem with

this is that data will be lost with no errors generated if the
peripheral doesn't have sufficient capacity to hold the data.
Whenever the host sets the length to all 1's, especially
during a write or copy command, he should make sure that the
capacities and target addresses are such that data will not

be lost, because the end of volume error will not be set.

On a tape like the QIC tapes, the length should never be
set to all 1's during a read or copy command. The QIC tape's
capacity depends on how many sectors are spared during writing
and is not a fixed number.

Thus, if the host wants to do a verify from the target
address tq the end of volume, he can set the length to -1 and
give the verify commard. If there was no error, the data from
the target address to the end of the volume was good and the
new target address is now block O.

A length specification of 0 causes a Locate and Read or
Locate and Write to become seeks and have no execution phase.
No data is transferred in this case.

VARIATIONS FROM CS/80:

1. The new CS/80 does not use "set" or "current" values
of length so SUBSET/80 is trying to emulate this improvement
to CS/80. :
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BABBBRRBARRBRRRERERBBRRBRRRRBERBBRRRRRRREREERRERRERE RS

FARBERARNRRRENE  SET RELEASE (NO OP)  HEAARRREREEEREN
BERRERBRRBERERBRRBRRBRRREERRRRRRRBRRR RN R RN RN RN B NN NN

FORMAT: <00111011> <TZ000000>

T
YA

1 Suppress release time-out
1 Release automatically during idle time

-

TYPE: Complementary
SUPPORT: Core command, all peripherals must support.
TRANSACTION FLOW: Command, Report.

DESCRIPTION:

SUBSET/80 devices will never set any bits which request
release. This will simplify both the host driver and peripheral

firmware. When this command is received by a SUBSET/80

device it is treated as a No op. The command is accepted and

ignored. No error status bits are set.

VARIATIONS FROM CS/80:

See the CS/80 INSTRUCTION SET programming manual to

understand the meaning of this command in CS/80. In SUBSET/80
it is treated as a No op. It is included in the command set

for compatibility reasons.
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FRRRRRAARRERERS SET RETURN ADDRESSING MODE ##SEassussexass
ERRERRRBRERRRBR B AR RRR R R RN B RN RRR BRI RER R AR R R R RRRRRRRRRRRRRN

FOBMAT: <01001000> <O00000TTT>
TTT = Addressing mode
000 = single-vector
001 = three-vector
TYPE: Complementary command
SUPPORT: Core command, all peripherals must support.
TRANSACTION FLOW: Command, Report.
DESCRIPTION:

In SUBSET/80, only single-vector addressing is allowed.
If you give this command and specify three-vector addressing,
a Parameter Bounds error will be generated.
The power-on value of the addressing mode is single-vector.
This command is included in SUBSET/80 only for
compatibility reasons and since the power-on addressing mode is
already single-vector, new drivers should not use this command.

VARIATIONS FROM CS/80:

1. SUBSET/80 supports only the single vector addressing
mode.
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Y XXX X XXX 222222222 222222 2 )]

ERRRRERERRNNRER SET RPS (NO OP) Susssssssssrsass
RERRRERRRRRR R AN R R RN R RN R RN BN R R RN AR RRR RN RN RNN N

FORMAT: <00111001> < time 1 > < time 2 >

Time 1 = time -to-target in hundreds of microseconds
Time 2 = window size in hundreds microseconds ‘

TYPE: Complementary

SUPPORT: Core commard, all peripherals must support.
TRANSACTION FLOW: Command, Report.

DESCRIPTION:

In SUBSET/80 this command is treated as a No op. SUBSET/80
devices will accept the command and will set no error bits.
However, the timing specified will not be met.

VARIATIONS FROM CS/80:

See the CS/80 INSTRUCTION SET programming manual to

understand the meaning of this command in CS/80. In SUBSET/80

it is treated as a No op. It is included in the command set
for compatibility reasons.
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22 X2 XEEXEXEXEIXSXXSSRS2ZZRRZ SRS RSARSRARRRR 22 R 2 2

REXRBBRERRRANRE SET STATUS MASK S##SRRERRERNRER
RRRRRRRRRRRB R BB RRRBRRARRRRRRARER RN RRN R RN RN RNEN N

FORMAT: <00111110> < P1 > . . . < P2 >
8 parameter bytes

Parameter format: Bit positions in parameter bytes
correspond to error bit positions in the error reporting
fields of the status report. "1" means to mask thre error.

TYPE: Complementary

SUPPORT: Core command, all peripherals must support.
TRANSACTION FLOW: Commard, Report.
DESCRIPTION:

This opcode is followed by 8 bytes containing the status
bits to be masked. Each bit position corresponds to an error
bit position in the Request Status message. A "one" in a given
bit position will cause that error to be masked. All error
conditions except fault errors may be masked. Refer to the
Request Status command for bit positions.

If any non-maskable status bits are set, a Parameter Bounds
error will result. The power-on value has no error conditions
masked.

The masked bits will not be reported by either Request
Status or QSTAT. If a status bit is not masked, it reports a
hard error (QSTAT=1) when set. The only exception to this is
the Power Fail status bit. This bit reports a power-on status
(QSTAT=2) when set.

In actual operation, when a peripheral detects an error,
it will call a module to set the appropriate status error bit
and set the appropriate QSTAT. If the bit is masked, the status
error bit and the QSTAT will not be changed. The peripheral's
response to the error is the same except for not setting the
error bit and QSTAT. New masks are not applied to bits that
are already set, nor will old errors that had beer masked become
visible when the mask is removed. The mask is applied to the
status bit only at the time when the peripheral goes to set the
status bit in his RAM. The status bits set will reflect the
mask setting at the time the error occurred.

VARIATIONS FROM CS/80: None
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sxsusEnREsERaEs  SET UNIT  Ssssmsesssadins
u;&;*&**a**&u*&a;&nua*;*n&n&ua;n*&a&&*;uaa

FORMAT: <0010YYYY>

YYYY = Unit number (1111=Device controller)

TYPgi Complementa;y

SUPPORT: Core command, All peripherals must support.
TRANSACTION FLOW: Command,Report.

DESCRIPTION:

This command is used to specify a specific unit within
a mass storage device. For example, the device could consist
of a Floppy which is unit 1 and a hard disc which is unit O.
Commands directed to unit 1 have YYYY = 0001. If YYYY = 1111,
the command will be directed to the device controller.

Since this is a complementary command, it may be given by
jtself alone, with a group of other complementary commands, or
as part of a Real Time, General Purpose, or Diagnostic command
message. No matter how it is sent, this command changes the
value of the device's ntarget" unit. Each device keeps a target
unit in RAM. At power-on or after a Universal Clear, Amigo
Clear, or Channel Independent Clear to unit 15, the target urit
is unit 0. After that the target unit is always what the last
Set Unit command specified.

If a command is given which does not include a Set Unit
complementary, the command is for the target unit previously
set. o

Since the power-on default value of unit is 0, if the
device has only 1 unit, the host never has to specify a unit
rumber for a single unit device.

Note that the Set Unit opcode, if present, must be the
first byte in the command message. If the opcode appears
elsewhere in the message an Illegal Opcode error will be
reported.

VARIATIONS FROM CS/80: None

STATUS BITS SET:

An illegal unit number (one that does not reside on
the addressed device) produces a Module Addressing status
error. In this case the target unit will not be changed.
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ERRRERRRRRBRBRRRERRR BB R RN R R R RRRRRRRRRRR RN RN

RRRRRBERRAERRER SET VOLUME BREERERRERBRER®R
2222 X2 X222 RS2SRRSR 222 R 2

FORMAT: <01000YYY>
YYY = Volume number
TYPE: Complemeﬁtary
SUPPORT: Core command, All peripherals must support.
TRANSACTION FLOW: Command, Report.
DESCRIPTION:

This command is used to specify a specific volume within
a unit. Most SUBSET/80 devices will have only volume O.

Since volume 0 is the power-on volume, the host never has to
give this command. In case this is not true, the Describe
command will tell you how many volumes exist on each unit.

Since this is a complementary command, it may be given by
itself alone, with a group of other complemerntary commanrds, or
as part of a Real Time, General Purpose, or Diagnostic commard
message. No matter how it is sent, this command changes the
value of the urit's target "volume". Each unit has to keep a
target volume in RAM. At power-on the target volume is 0. After
that it is the last volume specified for that unit in the Set
Volume commard.

If a command is given which does not include a Set Volume
complementary, the command is for the target volume previously
set.

If an illegal volume number is specified (not included
on the particular device) a Module Addressing status error is
generated. In this case the target volume is not changed.

VARIATIONS FROM CS/80: None
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RERBERERBHRRRBRRRERERRRRBRRRRRBRARRBRRERERR AR

FENEARRRBRRRNNE  SPARE BLOCK #HN#RRERRENEENE
P S Y T T I T e s as 2222222222222 22 22

FORMAT: <00000110> <0000000T>
sparing mode byte

T=0 Retain data on reformatted track

T =1 Do not retain data on reformatted track~’

TYPE: General Purpose

SUPPORT: Core commard, all peripherals must support.
TRANSACTION FLOW: Command, Report.
DESCRIPTION:

This command is used to spare a defective block. The data
in the spared block is ALWAYS lost. What happens to the rest
of the blocks on the track deperds on the T bit.

If T = 0, all blocks on the track are preserved except the
spared block. The spared block is moved somewhere. This is
taken care of by the device and transparent to the host. In this
case the only data lost was the spared block and after the
command is finished, a new block has replaced the defective one.
The host will then have to fill it up with the appropriate data.
The parameter bytes P1 through P6 will contain the address of
the spared block and P7 through P10 will contain the number
00H,00H,00H,01H. If the host is not able to retain all the
blocks but the defective one, an Unrecoverable Data error will
be set and QSTAT will be 1. The host will then have to give the
command again with T = 1.

If T = 1, the data on the entire track will be lost. It is
just like the whole track was reformatted. The parameter bytes
P1 through P7 will contain the begining address of the track and
the bytes P7 through P10 will contain the number of blocks on
the track.

Some possible status error bits which could be set in
response to this command are:

No Spares Available There are not enough spares left,
or this device doesn't do any
sparing.

Media Wear The sparing was done but almost

all the spares have been used up.

Unrecoverable Data T=0 but the peripheral couldn't
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retain all the data in the blocks.
(rot counting the spared one which
is never retained)

Because of the information contained in the parameter field
of the status message, the Request Status commard should always
be given after a Spare Block command. This will return
information about the area affected by the sparing operation and
Will also clear the status message bits.

For information as to when to use this command, see the
section on SPARING STRATEGY.

VARIATIONS FROM CS/80: None
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SESRNEERERERR2®  UNIVERSAL DEVICE CLEAR S xsiisimmiuad
FRREEEERRR RN N R R R RRR AR NN R R R RN E RN RN R R R RN RN R RN RERRR RS

HP-IB SEQUENCE:

<CPOO10100°> ATN Universal Clear commard
. P is the parity bit.

Te e e Device recognizes command

DPPR Device disables parallel poll
response

« o o Device is doing the clear
. o o operations here.

EPPR When done, the device enables
parallel poll response.

An optional reporting phase
may follow.

TYPE: HP-IB Universal command

SUPPORT: Core command, all peripherals must support.
TRANSACTION FLOW: HP-IB Universal, Report (optional)
DESCRIPTION:

This command instructs all devices on the bus to do a
clear. After receiving this command the device disables
parallel poll, does the clear, and then enables parallel poll
and goes into the reporting phase. A reporting message following
a Clear command is optional and the device will accept
and execute a command if sent. '

After a Clear command, the host must wait for parallel
poll before serding any other command. This will avoid channel
timeouts if there is a delay in processing the Clear command.

SUBSET/80 devices will respond to Clear and Cancel commands
as soon as they can, but it won't be immediate because the
number of interrupts available is limited. Some SUBSET/80
devices will periodically check the bus for clears or cancels
when doing long procedures like a format. The bus will be
checked for these commands at least every 5 seconds.

The sequence of operations performed by a clear is as
follows:
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1. Abort the current operation at the earliest opporturity
such that no data corruption can take place.

2. Clear all clearable device or interface corditions
currently asserted. The chanrel options set by the HP-IB Parity
Checking command are not cleared during a clear.

3. Reset all complementary parameters to their power-on
values. The selected unit for a Universal Clear, Amigo clear or
Channel Independent Clear to unit 15 will be unit 0. For Channel
Independent Clears given to unit 0 or 1, unit 0 or 1 ,
respectively, is still the target unit after the clear.

4, Reset the status report. All status bits are cleared
except the Diagnostic Result bit. NO CLEARS EVER CLEAR THE
DIAGNOSTIC RESULT BIT. The only way to clear it is to do a
Request Status command. Reset the power-on status.

5. Set QSTAT value to indicate whether or not status should
be requested. QSTAT will be 1 after a Clear only if the
Diagnostic Result bit is set. v

6. The device should perform whatever recalibration
operation it feels it should do, like hard discs restoring the
heads to cylinder 0. If the restore takes a long time, it may
be possible to speed it up by doing a seek to cylinder 0, then
restore.

7. The device may want to reset its HP-IB chip. This is
risky if the clear is an Amigo Clear or a Channel Independent
Clear. The Untalk and Unlisten after these commands may hang
if the chip is reset before it can complete the handshake. It
is nice to reset the chip in case it is causing the problemn,
however, resetting the chip can cause problems itself. Our
recommendation is to not reset the HP-IB chip but to do whatever
clearing is possible short of taking it off line. The HP-IB
address switches do not have to be updated during a clear.

8. The device lastly enters an optional reporting state.
It will accept any command from the host.

VARIATIONS FROM CS/80: None
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I’l*!l***!i!*&ll*lli!*&lﬁll*!’&l!illliil&**l!l*

sssnssunsnsnnss  VALIDATE KEY ARBARRBRRRRRRER
i!ll!*ll%lli!!lii!&!l*l!il**&lll*!l!l*l*i!l!!l

FORMAT: <00110001> <P1> <P2>

<00110001> is the opcode for an Initiate Utility
command where the host sends an execution message.

F1H -
02H

*P1 = 11110001
P2 = 00000010

The HP-IB sequence is the standard format shown in the
section "TYPICAL HP-IB COMMAND MESSAGE STRUCTURE".

TYPE: Diagnostic

SUPPORT: Floppies and Hard discs must respond to this command.
TRANSACTION FLOW: Command, Execution, Report

DESCRIPTION:

This command results in the 12 byte key sent from the host
to the peripheral being compared with the key stored in a secure
(non-customer accessable) part of the disc. If the keys are the
same QSTAT will be 0. If the keys are not identical, the status
error bit 37, No Data Found is set causing a QSTAT of 1.

The 12 byte key is sent from the host to the peripheral in
the execution phase of this command.

This command enables 2 host to implement some form of
security for certain software products. A downloadable binary
program will be made available to software vendors selected by
the host divisions that will enable a key to be written in the
privileged area on a disc. A software package can then issue the
Validate Key command, passing to the device the presumed key
stored on the disc. The key stored on the disc will be examined
and the status bit errors set, or not set will indicate if the
key on the disc matches the key passed in the command.
Presumably, the applications software will abort the program if
the keys don't match. .

VARIATIONS FROM cs/80: This command is the device dependent
Initiate Utility command in CS/80.
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COMMANDS NOT SUPPORTED

The following is a list of CS/80 commards which are not
supported in SUBSET/80. New drivers should not use these commands
with SUBSET/80 devices. If these commands are given, an Illegal
Opcode error status bit will be set.

COMMAND:
1. Cold Load Read

2. Write File Mark

3. Set Block Displacement
4, Set Burst

€. Set Retry Time

€. Set Options

7. Copy Data

§. Selected Device Clear

9, Unload

COMMENTS:

Identical to Locate and Read so it was
not needed in the subset.

Tape command, will be supported by low
cost tape.

Tape command, may be supported by low
cost tape. :

This definitely will be supported with
a low cost tape/hard disc device.

Not possible with low cost HP-IB chip.
(Since phases of a transaction are
secondarieds, the 8291A must respond to
secondary addressing. The chip does not
become addressed until a primary and
secondary address are received. An SDC
all by itself has a primary address
followed by the SDC. The 8291A doesn't
see it because without a secondary
address it is not yet correctly
addressed and ignores the SDC.

May be supported with low cost tape
drive.

page 86.



REREEN R R RN R RN RN RN RN R RN RN RN RN RN RN RN RN RN
sennnannennnsns  SET FORMAT OPTIONS HERNEEEeEE%EEes
R ANENRR R RN R R R RN RN R RN R RN RN R R RN RN R R RN RN RR R RN NN

FORMAT: <00110001> <P1> <P2>

<00110001> is the opcode for an Initiate Utility
command where the host sends an execution message.

b . P
P2

11110011
01011111

F3H
S5FH

The HP-IB sequence is the standard format shown in
the section "TYPICAL HP-IB MESSAGE STRUCTURE".

The execution message is a single byte, the option
byte, tagged with EOI which the host sends to the
peripheral.

TYPE: Utility

SUPPORT: A1l SUBSET/80 devices will respond to this command.
All SUBSET/80 devices will accept and decode this
command, whether or not they have any options.

TRANSACTION FLOW: Command, Execution, Report
DESCRIPTION:

This command is used to tell the peripheral to format
in a special way. This command is different from most other
SUBSET/80 commands in that the data passed will be different
for different products. The command consists of the
opcode and 2 parameter bytes. In the execution message, one
byte is sent from the host to the peripheral. This single
byte tagged with EOI specifies to the selected unit which
option should be performed during the following Initialize
Media commands. The option remains selected until that unit
receives any Clear command or the power is cycled to ‘the
peripheral. ) . .

For example, if you want to format a 9122 microfloppy with
512 byte sectors, you would send this command to the 9122 with
the option byte set to 2. If you want to format a 9122
microfloppy with 1024 byte sectors, you would send this command
with the option byte set to 3. To determine which byte to send
you must consult the user's manual or documentation included
with the 9122. This command is product specific.

WARNING! SINCE THIS COMMAND IS PRODUCT SPECIFIC, IF YOU
INCLUDE AN OPTION NUMBER IN YOUR SOFTWARE, THAT OPTION NUMBER
MAY NOT BE SUPPORTED ON THE NEXT GENERATION PERIPHERAL. SENDING
FORMAT OPTIONS REQUIRES KNOWLEDGE OF THE SPECIFIC PRODUCT. A
DRIVER IS NOT PARAMETRIC IF IT HAS TO KNOW THAT THE FORMAT
OPTION #2 MEANS A FORMAT WITH 512 BYTES ON A 9122. DON'T FIX
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THESE OPTION VALUES INTO YOUR PARAMETRIC DRIVER. One possibility
is to ask the user to supply the options byte. The driver is
only passiang information from user to peripheral and does not
have to know what the byte means.

This brings up the problem of how to know if the device
has any options. If you send the Set Format Options command with
the option byte of OFFH, the SUBSET/80 device will accept this
and set no errors if the device has format options. If the
SUBSET/80 device does not have any selection of format options,
then the device will set a Parameter Bounds error. All SUBSET/80
devices will respond to this command. CS/80 devices do not
understand this command. If the peripheral has only the default
options and no others, it will respond to Set Format Options
(options byte = OFFH) by setting the Parameter Bounds error.
If the peripheral does have some options, it will respond to the
Set Format Options command (options byte = OFFH) by setting
no errors. Once the driver knows the device has some format
options he can then ask the user to supply a format options
byte. The driver then sends this byte to the peripheral. If the
user supplies a number which is not a valid options number, the
Parameter Bounds error is set. After the unit is cleared or
after powering on, the unit will set his format option to the
default value. A format options byte of OOH also specifies the
default value. Default values, of course, may be different
for different products.

Format options byte Meaning
| 00H Use product default. See product
documentation. )
01H - OEFH These may be valid format options.
Their meaning is product specific.
FOH - OFEH Not used.
FFH This option byte is used to see

if the SUBSET/80 device has any
format options.

The meaning of the options byte is defined by a product
and you must see that particular product's list of options to
send the correct byte.

This command is very valuable in allowing a user to format
a floppy in different ways. It is very dangerous from a command
set perspective, for the options byte is only meaningful -fog
certain products and not others. If you put the options bytes
into code, that code may have to be changed on the next
SUBSET/80 product. The division producing the peripheral will
try to keep all options the same for similar products but this
can not be guaranteed. We chose a parametric command set because
we wanted to avoid changes to host code each time a new
peripheral comes out. Because this is a product specific
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commaad, you have to be very careful how you usé it. If you
are not careful, we will be back in the Amigo situation of
having to update host code for each new peripheral.

VARIATIONS FROM cs/80: This command is the device dependent
Initiate Utility command in CS/80.

for ‘example, 9122 Microfloppy
FORMAT OPTION BYTE OPTION
0 (default) 256 byte blocks, double sided
1 256 byte blocks, double sided
2 512 byte blocks, double sided
3 1024 byte blocks, double sided
y 9121 format (256 byte blocks,

single sided)
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HP—-1L MESSAGES

The device’s response to each HP =1L mEeswage ie descrined

besow.  Ln SUbBei/UY, some of thasa messages couid be classit{iec
arx Trenspdrent messages since they are used 1o implement & pai -
ticular type of channzl. Howaver, in this descriptian tney

wiii be described separately from the SURSEY/8] message:s =LnCe
ptheir transaction séquence is different from the transsction
‘wequence of SUHSLT/B0 messages. The loop sequences ‘used should
follow the examples given 1n “The HKP-IL System: An Introductory
Gu.de 1¢ the Hewlett-Packard Interface Loop".

DATA GROUP
Date Hyte : 1f & talker, will check to see that the byte received
was the same as the byte sent. If the frame is not the same

=« the une sent, then an ETE frame will be sent. 1f the error
occured during the execution phase of a SUBSET/BJ command,
the device will go to the reporting phase. 1f a listener,
the device accepts the data byte and passes it to the next
device. NO1E: In order to make data trancfers as fast &s
possible, the cata byte will not be checked until after the

next data byte is sent, so the ETE might be sent one frame
later.

End Myte : 1f a listener, accepts the byte and passes it on.
in a SUBSE(/B0 command sequence, the controller of the loop
vuses an kEnd byte to indicate to the device that the last
parameter or opcode is being sent or that the last byte
is being sent in a data trancfer. TYThe device sends the End
Byte in SURSET/80 to indicate that the last byte during the
execution phase or repor?t phase is being sent. The device
will not send End Hytes when responding to the He-IL Ready
commmands Send Htatus, Senc Device 1D, or Send ATcensoly M

comtARD GROUP

Intertface Clear: 7The cevice is remcved from talker or iislener
status .
Device Clear: The device will clear itself. 1his command is

the same as 1he SUBSET/U0 Universal Levice Clear command .
For a complete description of the seguence of operaticns
parformed by a clear, refer to the SURSE /80 documentation.

e

Scio:ted Levice Clear. 1F listener, Wwill have samy TESHLHST
ne Cevice Cizar command.

¢ 16 Local: No recponse.

Local Lockout: Ho response.
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Remote Enable: No response.
iKet Remote knable: No response.

Parallal Pall Enanla d-1%: If a listencr, the devica &il.
enadie ive persllel poll response cepability accoerding

t0o the last four bits of the message. tTha device’'s powaer-
on state ic its perallel poll response capahility is
disabled. ’

Parallel Poll Disable: 1f & listener, the device will disable
its parallel poll response capability.

Parcllel Poll Unconfigure: The device will disahle its parallel
poll response capability.

Group Execute Trigger: No response.

Loop Power Down: Pompeii will immzdiately go into its power down
mode.

Enable Asynchronuus Requests: No response.

Auto Address Unconfigure: The device’s address is set to
the default value of 2. -

Lisien Address (-30: If tﬁé address matches, the device is
removed from talker status and becomes a listener.

Unlisten: Device is remcved from listener status.

Talk dddress 0-30: (Ff addra2ss matches, device is removec fram
listener status and becom2z a talker. 1f the address
doesn’t masich, the davice is romoved from talker stavus.

Untalk: The device is.remeved from taller status.

Davicz Dependent Listaner 0-31: The<se commands are used by
the FILBERT command set only. The device will respond
to these commands as described in the FILRERT command set
description.

Device Dependent Talker 0-3i: These commands are used by
the FILBERT command sat only. The device will respond
to these commande as described in the F1LEBERT commaend” set

description.
Secendary Addrens (=31 These commands are ussd by SUKERLAEL
anly. Ihey are used to indicate the pnaszz of a - transalTisn.

1+ the device it & listener or a telker, then the device Wil
interprat the cammand and take the proper action.

Nu!l: No response.
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RLADY GRUUF
Take Lontrol: No recponse.

RKzocy ror Command: lhe H*-1l chip will handle the &vtomatlic
response to thie commsand .

Senc beta: 1F the device is a tslker and has received the
proper secondary command or device dependent command,
the device will begin sending data. 1f the device is
a talker and has not received the proper swcondary or
device dependent commmand, it will send back an ETO
message.

Send Stetus: 1F talker, sends the FI1LRERY status byte:z as
outlined in the FILEERT command set description.

Senc¢ Device 1b: 1f talker, sends the bytesnfor device 1Db.

Send Accessory ID:  If talker, sends ona byte with value of
C40H as the accessory ID. SUBSET/80 hosts must do &
Spi or a SUESET/8) command to determine if the device
slso implements the SURSET/8L command set.

Not Rzady For Data: (his command is not fully supported in
SURSET/H80. 1n SUBSET/EG, if the device receives a NRD
message while it is sending data, it will retransmit the
NKD message and then send @ EOT message when it receives
the last data byte it sent. This will cause A messange
length error if this occurs during a SUBSET/B80 deta
transfer, unless the data byte just sEnt waw the last
Lyte of the transfer. The device will not start sending
Cata where it 124t of f if it raecelves another SDA messags?.
in FILBeRT, this command will be supperted in full.

Ene OF (ransmission-UK: I talker, sent after a data transier
hee compnleted successfully.

£nd 0OFf Tranemission-Erroer: I talker, sent after a bad HP-IL
error check. - :

Auitc Adaress 0-31: I1If device has earlier address or the address
iz 3i, then no resoponse. Otherwise, the devic® accepis
+he address as its own, increments the message by one, and
retransmits it.

Avic bxtence:d Frimary 0-~31: No rezpense.
Auto Extendec Sccondary U-31: No respensa.

Auto Multiple Primary 6-31: No response. .
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IDENTIFY GROUP

ldentify (no service reyuest): The device autnnatically re-
transmits the messaga with the SRQ bit and the paralial
poil bite eet accorcing to the devices current statua.

fdzntify (with service request): Same as [dentity with no
service reqguest.
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SUESET/80 COMMAND SET

The CS/8¢ and SURSEV/8C instruction set proegramming
manuals contains an ovarview of the command saet and should be
referrec te for a complete descriptiocn of the caommand sao1 .

Thiz sectian will describe the specific actians the device wilil
tale in response to each of the commends. First, o list of the
commands is given and then a brief dascription of each command
gn-alphabetical order is given. )
As mentioned above, the HY-IL messages are not included in
SUESE [ /80 description. The transparent commands included in
this description all have the same type of transaction sequence
as the other SUKSET/80 messages. The SUERSET/8) Transparent
messages Universal Device Clear, Selected Device Clear, and
Identify are not implemented since they have corresponding HP-IL
messages. Vhe Loopback commands ere not implemented since with
HP-IL the loop is checked with 2very message sent. The Channel
independent Clear command is used to allow only one unit within
3 device to be cleared, and the HP-(EK Parity Checking command is
used to allow the SRQ response to be enabled and disabled.
[he SUESET/80 command set does not require that the Transparant
commands be implemented since they are channel dependent, ¢
the command set implemented here meets the standards.
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CSUESH T/80 COMMAND TARLLC

kKeal lTiwme Commands:

Gzneral Purpose:

Caoamplementary:

lransparent:

Diagno=ztic.

Pevice Lepoendent:

Locate and Kead
lLocate and Wirite

Describe

Initialize Madia
lLocate and Verify
Release (No OUp)
Release Denied (No Op)
Spaere Block

Door Lock

Daor Unlock

Set Unit

Set Volume

Set Address

Set Length

Set Mask

Set RPS (No Op)

Set Release (o Up)

Set Return Addressing Mode
No Op ,

Cancel _
Channnel Independent Clear
HP-IK Parity Checking

fnitiate Diagnostic
Request Status

Validate Key

Downlcad
Set Format Uptions
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CANCEL

Cpcode.  U9H

Fai ametens: - None

Dancripiion. Thiz command causes a greceful verminaticn of
Lang transactiens, leaving tne device in t1he

reporting phase.

The device will look for a cancel during long
cormmanc exacutions such a3 Initialize Media.
Cancal will not cause an immediate response
usuaily, but 2ventuaily it will be seen and
acted uvpon.

The Cances command supresses messege length errors.

CRANMEL INDEPENDENT CLEAR

Gpcoge:  08r

FParameters: None

Dﬂscripiion: I+ this command is directed te the contrulier or-

to the microfloppy, the same actions are taksan
as described in the HP-1L Device Clear commanc.
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Di-SCR 1Kk

Gpeode: 3%H

i’ar ameigrs:  Hone

Di::criptien: he controllier fields returned for the YIR4R ci e

= installed unit byte. C1 will a‘weys o=
80H, L2 will be i corresponding tc i drive.
C3, U4 = 7, maximum instantaneouvs transfer rate.
' 4 for one drive being connected.

The unit description far the microfloppy will be:

Ui = Generic device type 129, since disc change is
not supported
u2-u4 = (91140, product number
Us-Ub = variable, depending on bytes per nlock
¢f current disk
7 = 1, number of blocks which can be buffered
U = 0, burst mode not implemented
Uy-U40 = variable, depending on current disk
Uii-Ui2 = 7 Kbytes/sec maximum continuous aveirage
transfer rate
Uis-Ui4 = 3560, 35 seconds read retry time
U1S-Ui16 = 8300, 39 seconds maximum access time
Ui7 = variable, depending on current disk
Ui = 0, no fixed volumes
Ui? = 4, one removable volume

fhe volume description field is:

Vi-V3 =

V& = 1, maximum head address for dovhle-sidea, C
for single~-sided discs ‘

V5-VU6 = variable, sectors per track

V7-¥1i2 = variable, maximum sector address

Vi3 = current interleave facter or maximum value
if unknown

To determine the correct values for the velume descrip-
tian field, the disc is accessed. Cylinder § on head
wiil be read to get the current interleave, disc Tyne
1D, etc. I+ this track is unformatted, the battom <ur~
tace of the dizc will beaccessed. 1f it’s formatted

as single-sided, the vaoluwme descriptisn fielc ps&vra-
Mmate~s Wwill he returned as such. 1Ff peither side o
the disc is +ormatted, the diso' Wwill be regarozd as

the defaultl type of disc. 1F no disc is in the drive,
Vi-Y6 will reflact the defsult farmat, but tne &80
field, VY7-ViZ, will be zerc. '
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DOONR LOCK

Opcode. 4DH

Faramaters: None

Deicription: Thie command will cause the illegyal opccode

error bit to be set. Drivers can use this command
t¢ see that the devices do not have door locke .

DOUR UNLOCK

Upcode: 4CH

Parameters: None

Description: This command will cause the illegal opcode

error bit to be set. Drivers can use this command
tc see that the devices do not have door locks.

DCWNLOAD
Opcode: J3iH

Parameters: P41 = F2H
P2 = ASH
P3-FS = Device number
P6 = Downlcad revision number in unsigned binary

Description: This command is used to downlcad code into tha RaAM
of the device, which will then be executed. This

command iz mainly used for. special service routines
and diagnostics. ' :

HP-IE PARITY CHECKING
Opcode: O4iH

Parameters: Pi = O00H to disable SRQ response
02H to enable SRY response

Deccriptiocn: This commanc je used tc enable and disable the

device’s SR response. Ihe device’s power—on
stete is SRG disabled.
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-INITIAL1ZE MEDIA
Opcode: 3I7H

Paramaters: Pi = hyte indicating how sparing shoeuld be handied
P2 = bloack interleave number

Description: This command will initialize a nedia, one track at
a time. The procedure consists of: -

1) writing a worst case pattvern

2) varifying the pattern

3) formatting the track with the desired inter-
leave or sparing the track if defective

4) verifying the pattern

S) step to the next track

None of the spares present on the disc at format
time are preserved. If a track is truly defective,
it will be spared again by this Initialize Media
procedure.

There are two spare tracks on each side of the
double-sided disc. If more tracks need to be
spared than provided for by these set—-aside tracks,
the command will end in error.

The disc can be formatted with an interleave from

1 to the maximum sectors per track. An interleave
of 0 is the same as-an interleave of 1. If the

the interleave parameter passed is greater than the
maximum number cectors per track, the maximum will

be used.

Periodically during the execution of the lnitialize -
Media command, the HP-IL will be scanned. If a

Clear or Cancel command is recognized, the lnitial-
jze Media command will be terminated with no errars.

Some possible status errors are:

35 = Not Ready No disc in drive

36 = Write Protect Disc is uwrite protected

34 = No Spares Available Ran out af spare tracks

5% = Auto Sparing Invoked °© At least one track wasgspared
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INITIATE D1AGNQSTI1C

Opncode: 33H

Paramcters:

Yeccr iption:

P4 = CCH
P2 = JiH
3 = 00H

This command instructs the device to perform its
diagnostic routine. This routine is the same as
that performed at power-—on.

LOCATE AND READ

Opcode: OOH
Parameters:

Description:

None

This command finds the data at the target addrecs
and transmits it to the host.

1f the present location of the read/uwrite head is
not at the target track, the head is stepped to

the proper cylinder and the sector ID is read to
verify the location of the head. The actyal so@c—
tor(s) 1D it not verified at this time, only the
track 1D. f any error eccurs up to this point,
the proper status bits are set up, QSTAT is set to
i1, and the reporting phase is entered, skipping the
execution phase.

Once the proper track is located, the execution
wessage is requested, unless the current length
is 0, in which case no execution message is re-
questaed. .

At least one sector (block) of data is read from
the disc and then passed to the host. The cycle
of reading a sector or data and then passing it to
the host over the HP-IL will continuve until the
numnber of bytes as set by the current length par-—
ameter is passed.

1§ the correct sector for a read canno? be found,
a restore to track 0 followed by a seek for the
correct1 track is performed. Re-seeking will be
performed up to five times.

PAGE 19



If the data is read with a CRC errror, Jp to two
retries will be performed before the fead ends in
error. In all cases, all the data requested

as tefined by the length parameter will be passec
to the host.

Scme possible status errors:

-

3% = Not Ready No disc in drive

33 = Unitialized Media Unfarmatted disc present

44 = End of Volume Reads extend to end ¢f disc

41 = Unrecoverable Data Seek fails or data error

A4} = Unrecov. Data Overflow More than one error 41

S9 = Recoverable Data Seak or read succeeds after
retries ,

S2 = Latency Induced Seek or read succeeds after
retries

S7 = Recov. Data Overflow More than one error 59

LOCATE AND VERIFY
Format: 04H
Parameters: None

Description: This command instructs the device to perform an
internal verification of a section of data to
ensure that it can be read.

1his command is basically the zame as a Locate and.
Read except that i) the data is not made available
to the host, 2) retries on reacding the data are not
performed, 3) the device stops reading after the
first error.

Some possible status errors:

35 = Not Ready No disc in drive

33 = Uninitialized Media Unformatted disc

44 = End of Volume Verify went to end of disc
41 = Unrecoverable Data ¢ Seek fails or data errgr
42 = Unrec. Data Overflow More than one errcr 41
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LOCATE AND WRITE
Gpcode: 0ZH
Parameters: HNoene

Descriptacn: This command transfers date from the hest tc the
microfloppy, starting at the target address.

1f the present location of the read/write head is
not at the target track, the head is 3tepped to
the proper cylinder and the sector ID is read to
verify the location of the head. The actual sec-
tor(s) ID is not verified at this time, only the
track ID. If any error occurs up to0 this point,
the proper status bits are set up, QSTAY is set
to0 i, and the reprorting phase is entered, skip-
ping the execution phase.

Cnce the proper track is located, the execution
mecsage is requested, unlecs the current length
ig 0, in which case no exzscution message is re-
quested.

The actual writing of the data occurs once the
sector buffer is filled with data from the host.
1his cycle of filling the buffer and then trans-
ferring the data %o the microfloppy will continue
until the number of bytes as specified in the
length parameter is written on the microfloppy .

1¢ only a portion of a sector’s worth of date is
paszed by the host, the remainder of the sectar is
filled with zeros.

Some possible status Errrors:

35 = Nct Ready No disc in drive

33 = Uninitialized Media Unformatted disc present

36 = Write Protect DPisc is write protected

44 = End of Volume Reads extend to end of disc
44 = Unrecoverable Date Seek fails or data errror
40 = Unrecov. Data Qverflow Hore than one error 4]

59 = Recoverable Data : Seek succeeds after retries
g2 = Latency Induced Seek succeeds after retries
Q7 =

Recov. Data Overflow - More than one error 59
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NO OP
Opcode: 34H
arameters: None

bascription: 7This command is ignored.

RELEASE (NO OP)
Opcode: OEH .
Paramet2rs: None

Description: This command will be treated as a No Op.

RELEASE DENIED (NO OP)
Upcode: OFH
Paraneters: None

Description: This command will be treated as a No Op.
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REGUEST STATUS
Gpcode: ODH
arametiars: Nonc

Description: This command inetructis the device to return ihe
v status report. :

Gee te SUBSET/80 command set descripti;n for
details.

There are certain staus bits that can be set by
all the commands. These are:

Y, = Illegal Opcode
9 = Illegal Parameter

4¢ = Message Sequence
12 = Message Length
419 = Controller Fault
22 = Unit Fault

30 = Power Fail

The Power Fail status will indicate that a nes
disc has been inserted into the drive.

SET ADDRESS
Upcode: 24H

Parameters: 6-byte unsigned binary number for single vector
address, MSR first

Description: This command sels the value of the single vectar
target address. T

The target address is jncremented after each read,
whether it was successful or not and will point
toc the block after the one just read.

Some possible status errors:

7 = Address Bounds Address passed is too large
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SET FORMAT OPTIONS

Cpcode: 31iH

Parameters: Pi

Description:

—

P2

F3H
SFH

This command is used tc tell the peripheral to
format the media in a 3pecial way. The executiaon

nessage consists of a single byte that specifiec

the format. This format option remains selected
until power is cycled or a clear command is executed.
The following format options are supported.

Format option byte Format written
0 (default) 942 byte sectors
9 sectors/track
2 sides

SET LENGTH
Upcode: 48H

Parameters:

Description:

P
a

77 tracks of data/side

i 256 bytes/sector
i6 sectors/*rack
2 sides
77 tracks of data/side

2 . Same as 0

3 1624 bytes/sector
S sectors/track
2 sides

77 tracks of data/side

4 " 256 bytes/sactor
i6 sectors/track
i side
66 tracks of data/side
(this is HP single_sided format)

1
1i-P4 = unsigned binary number, MSK first (except
11 4’s means entire volume)

This byte defines the number of bytes in & data
transfer. No matter what the current length parameter
is set to, all read and write operations tc the micer
floppy will be done on a full sector basis. The
number of data bytes transferred over the H¥-IL wi1l'
be as definec by the length parameter.
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SET S(ATUS MASK

Upcoae: 3EH

Parameiers: P:-PR = Hit pesitioens in wach byte CGrrespoenas
to the error bit position in the errov rapor ting
fields of the status report. "i" means to mack

the error.

Description: This command 2llows masking of error conditions
reported by the Request Status command. The B
bytes following the command opcode indicate which
error bits are to be masked. At power—on, nd
bits are masked.

1he masked error bits will not be reported by
either Request Status or WSTAT. 1IFf an error bit
is not masked, it reports a hard error (QSTAT=1)
when set. The only exceptian to this is the Power
tFail error bit. This bit reports a power=on
status (ESTAr=2) when set.
Some possible status errors:

8 = Parameter Bounds Trying to mask an unmeskeble
bit

SET RELEASE
Opcode: 3EH
fParamaters: & bytes

Description: This command will be treated as & NO Op.

SET RETURN ADDRESSING MODE
Upcode: 48H
Parameters:

Dazcription: This command ohould nct be used by new drivers.



St.T RPS
Opcode: 3YH

b e

amiters: 2 bhytes

De=cription: Tnis coemmand will be treated as a No Cp.

SET UnIT

Upcode: 2XH

Parameters: None

Description: This commend is used to specify a specific unit
within the device. The controller i3 aluways unit
15. The microfloppy will be unit 0.

Some possible status errors:

6 = Module Addressing Illegal unit number

SET VOLUNME

{tpcode: 8XH

Parametars: None

Description: This command is used to specify the desired storage
volume of a specified mass storage device. 1In
this device there is only one volume, so the only
valid volume number is 0.

Some possible status errore:

4 = Module Addressing Velume not equal to €

SPARE ERLOCK
(tpcode: 06&H
Farameters: One byte

Description: 7This command instructs the device to spare cul
th2 track indicated by the target address.

The device’s response will be:

34 = No spares available
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VALIDATE KEY
Upcode: 32H

Paramaters: FPL =-FIiH

grescription: 1his command causes the device tc compare the key

: nassed during the execution phase to the key stored
on the microefloppy. 1f the keys agree QSTAY will
be 0.

1his command enables a host to implement some form
of security for certain software products. A
downloadable binary program will be made available
t0 software vendors selected by the host divisions
that will enable a key to be written in the privi-
leged arca on a disc. A software package can then
issue the Validate Key command, passing to¢ the
device the presumed key stored on the disc. 7The
key stored on the disc will be examined and QSTAT
will indicate if the key on the disc matches the
key passed in th command. Presumably, the appli-
catians software will abort the program if the keys
don‘t match.
Some possible status errors:

37 = No Data Found Incorrect key or no key



FLILRERT COMMAND SET

The extended Filbert command set will also be suppor ted on
oatlin Pampeii and Buzzaed. ihiz can b2 done sinc2 lthe twd Ccomeand
cets uese different HP-IL commands. SURSET/8( uses selohcery
address2s to indicate phasaes in a transaction and Filbert uses
cdevice dependent commands.

DEVICE COUMMMANDS

The device commands in the extended Filbert command et
are listed below. The commands are split into two groups. Listen
commands are executed when addressed as & listener, and talk
commands are executed when addressed as a talker. No action is
taken cn any device dependen? command until the RFC following it
has been received. If any other frame follows the device depencent
command, then the command is not executed. Any DDL or DDT commands
other than the ones listed below will cause all states to be cleared

L1STEN COMMANDS

WRITE TO BUFFER O AC
WRITE TO RUFFER 1 - . Al
WR1TE A2
'SET BYTE POINTER A3
SEEK A4
FORMAT AS
PARTIAL WRITE Ab
HOME (REWIND) Y4
CLOSE RECORD Ag
TRANGFER BUFFER 0-1% a9
EXCHANGE BUFFER AA
VERIFY RECORDS o AR
PUWNLOAD AC

TALKER COMMMANDS

SEND BUFFER O co
SEND BUFFER 1 . _ Ct
KREAD ca
SEND ADDRESS C3
EXCHANGE BUFFERS ca
TRANSFER RUFFER 0-14 CS
Gr-8D PHYSICAL ATTRIBUTES _ Cé&
GeND MARIRUN ADDREES C7
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LISTEN CUNMANDS DESCRIPTICNS

WR1E RUSFER C

I'ats bytes fellewing this cemmand are stored in BiUFFFR C
starting at the location pointed to by tha BYIL POINTER. Wkhen
behe butfer fills, the contents of the buffer are writtena to the
NEXT RECURD. Following bytes fill the buffer from the bagianing
again. This command is the same as the WRITE cemmand except that
the EYTE POINTER and PARTIAL WRITE flag are not cleared when the
command is received. ' :

WRITE BUFFER 1§

Hytes are stored in BUFFER 4. No action ic taken when the
buffer fills. The BYTE POINTER wraps around and extra bytes are
written over the bytes at the beginning of the buffer. The
PARTIAL WRITE flag is cleared. :

This command sets flags that cause the buffer contents tc be
written to the NEXT RECORD when an END frame or CLOSE RECORD is
received, or the buffer fills. After the buffer ic written to the
NEXT RECOURD, the record after the one just written becomes the NEXT
RECORD. The BYTE PUINTER and PARTIAL WRITE flag are set tc zera
when this command is received. If the last record on the media is
written, the L STATE mode is cleared and NEX1 RECORD is set tc €.
i¥ ansther LAR is received, size errar i3 set. It a CLUSE REQURD
jc received just after the buffer has filled, the contents ¢f the
buffer will be written to the NEXT RECURD resulting in two ssquentialg
records containing the same data (ihe buffer centeatls have not bean
changed since the previous record was written). '

SET BYTE POINTER

Dota bytes received after this command are put in the EBY1lE
POINTER register. The last byte reczived is the only valid byte.
The data frame is taken as a binary value. The bytes ot each
buffer are numbered from 0 to 255D.

SEEK

This command sets the NEXT KECORD. The PARTIAL W1l tleg is
cimarzd. A twd byte binary numbar specifies the NEXT RHUGGRD.  the
first byte received is the mcst significent. 14 only cone byle i
e:nt the caommand is abarted. ERytes sent after the first tuwo are
disregarded. 1+ a record number larger than the last adoressable
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record is received, a size error is generated and the NeXT ReCOeDb
remains the same.

FGRRAT

Imvediately after receiving this coemmand the entire media 1%
initislized. tThe format used will be 2%6 bytes/sectoer, 1& secturs
per treck, & sides, and 77 data tracks per side. The Subset/8(-
covmand Set Farmat Uptions can be used to change the format to
single_sided HP format if desired. The interleave used will be 9.
This is the only time that recard headers are written on the media.
The PARTIAL WRITE flag is cleared and the contents of BUFFER ¢ and
41 are destroyed. Format will fail and write protect the media if
mctor speed is not within specifications. Formct will take betuwean
4 and 2 minutes to complete with double-sided drives. Due to
errors in the format rcutines of certain hosts, & check is done
after a write to the first sector to make sure that if L(F format
is being written on the disc after the format that the correct
extension fields and directory size are written. If not, then
these are overwritten with the correct data. i

PARTIAL MWRITE

Waon this command is. received the NEXT RECORD ic read. Yhe
NEXT RECURD.remains the same. The head remains over the track
containing the NEXT RECORD. The PARTIAL WR1TE flag is set. The
following rules apply when 1in PARTIAL WRITE mode:

A) After every read the record just read remains the NEXT
RECORD.

B) éAfter every write:

i+ the buffer wae filled the NEXT RECURD mumher is
incremented, the new NEX[ RELCURD is read, and the
head remains cver the track containing the new NiXT
RECORD. ‘

if the buffer wes not filled the NEXT RECORD remains
the same and the head remains on tha2 same track.

Writes occur when the buffer fills, or when an END frame or
CLUSE RECORD is received.

The buffer is filled when the RYTE POINTER rolls cver 16
zern when no END frame or CLOSE REUURD 13 recaived, 3 when the
EYTE FULINTER 1s pointing tc the last byle in the butfer and é&n
ENB frame is received. (lhe EMD frame is nlaced in the 1ast
byte of the buffer resulting in a full buffer.) '

fhe puffer is not filled if the BYTLE PUOINTER is not at tha
entd of the buffer when an END frame ig received or if a CiUSL
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RECOKD is received. (1he buffer will never be #ull when a CLOSE
RELUKD 13 received.)

i1$# the EYIE PUINTER is at the first bytle of the bufter and
& ULGSE RECUMD is received, 1h2 buffar is written back 1o the
NeXT MECORD. (tThe huffer contents are the same &t the KXl Wkl

$ . If the maximum addressabla record is written and the NERT
RELCUXD gets incremented then the LSTATE mode will be cleared, the
NEXT RECURD will be set to 9, and size errar will be generated if
another DOF frame is received.

HOME (Praviously REWIND)

This command sets the NEXT RECORD to 0 and restoeres the drive
to track 0. :

CLOSE RECORD

This command cauces the buffer contents to be written 16 the
NEXT RECORD. If PARTIAL URITE mode is active the NEXT RECORD
number remains the sama. I1f net active the N&X) RECORD number it
incremented. If the WRITE BUF O flag has been cleared then no
action is taken. END frames act the same as CLOSE RECORD unless
PARTIAL WRITE mode is active.

TRANGFER BUFFER 0-%

BULFER € is copied inte BUFFER 4. The contents cf RUFFEW 1§
are lost. BUFFER U is usad for buffering recards an and off 1tne
media.

EXLGHANGE BUFFERS

The contents of BUFFER C and BUFFER i are exchanged.

VERIFY RECORDS

1he sector hecders and data are read and verified with tnheir
checksums. The first record checked is tha NEXT RECCRD. This
should pe set by the SEEK commend before verifying recerds. A tTWwe
byte binary numoer spzcifies how many record ta verify. The {irs?t
byte received is 1he mcet significant. If enly ene bytle 1o s€nX
“he Commane is aborted. it records greater than tha maximum
adéresscble recoard are to be verified then the verificaticn sSTCps
wilh *ha last record on the media and NEX[ RECURD 15 set to 1.
1f the verify faile, the N&X1 RECORD will contain 1he audress ot
the sector that failed.



DOWNL.LAD

The first DAB received after this command it the starting
adarass MSE, tha secand byte is the LOE. Succassive bytes are
loacded 1nto mamery starting &t this eddreze. Woen an Lt
frame i3 recelved a subrouvtine call is made to the location
specified by the starting address. 1lhis commend is intended
for service use anly. No range checking i3 done.

s

14LK COMMANDS DESCRIPTION

SEND BUFFER 0

When this command and a subsequent SDA are received the
RKUFFER U contents are sent starting with the byte pointed to by
the BY1E POINTER. When the entire buffer is sent the NEXT RECORD
is read into the buffer and sent. THe NEXT RECORD is then
incremented. This continuves until the maximum addressable reccrd
is 3ent, an NRD sequence has been executed, or an error condition
is detected. 1+ the maximum addressable record is sent and an NRD
sequence has not been executad, an EUT i3 sent and the MEXT RECURD
is set to 0. :

SEND BUFFER 14 d

When this command and a subsequent SDA are received the RUFFER
i1 contents are sent starting with the byte pointed to by the RYIE
POINTER . Sending steps when the entire buffer hes been sent o an
NRD sequence has been executed.

READ

The Ni:X1 RECORD is read and placed in BUFFER C. 1he N&XT
RECORD number is incremented. The BYTE POINTER is set to zevo.
The contents of BUFFER ¢ are then sent. MWhen the last bytle has
been sent the new NEXI RECUGRD is read and sent. fhis continues
until the maximum addreszsable record has been read and sent or an
NRD sequence has been executed. If the maximum addressable record
is sent and an NRD sequence has not been executed, an kEUI is sent
and the NEXT RECCRD is set to 0.

SEND ALDRESS

The NEX1 RECUYD number (tuwo bytes) and the value c¢f the RBYIL
POINTER (ane byta) are raturncd after this cormand and a subsequant
.SbA aire received. The order 1s mest significant byte, lefast signid
cant byte, and then the BYTE POINTER.
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EXUHARGE BUFFERS

Tnis command is the same &8s the DLL EXCH&NGE RUFFERS .

TRANSFER EUFFER 0-3
4

SEND PHYSICAL ATIRIBUTES

This command 1% the same as vhe DDL TRANSFER HUSFER C-4.

Twelve bytes of the LIF Level i extension field are returned
after this command and a subsequent SLA are received. The moast
significant byte of word 42 is sent first, then the least significant

byte of word 12. fhis is done
page i%)

SEND MAX1MUM ADDRESS

for wards 12 to 17. (See LIF document

Tuwe bytes representing the record number (in binary) of the
1ast (highest) physical record on the media are retuvrned atter this
commend and a subsequent Sha are received. The mcst significant

byte is sent first.

HTATUS

One byte of status informaticn will be returned waen the

Send Status cammand is received.

The following table sutlines

the pessible status messagecs that could be returned. 1f the
device is busy, status message of 32D will be returned.

Status Byte

0 ldle
1% Stall
29 No media
! Low battery
FaR) New medis
) Birank
2% Rzcard nurber
erreor
26 . Lhecocksum

Condition

Description

Everytihing is OK

A seek was attempted to &
blank media.

No mcdia is in drive

Low battery .
A new disc is in the crive
f foriegn or vnformatied
mcdia 1S in the grive

fhe record COuic Dot u@
tound €

A URC ervor osccuvTreu an

a read or tcc many tracks
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Size erroar

Wirite piroatact

were sparec by FOIMAL

fn access to a recocd
greater than the mazimum
addressable record was
attempied

Disc is wirite-protectud
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MESSAGE STRUCTURES

The messages that are used were separated inte twe dis-
tinet yiroups, HP-TL ressages and SUE“ET/EY massages. This
wee done because the message sequence used When & SURGE T /6L
message is SERt always has a certain structure. SUBSE i /80
transactions may consist of three separate phases: command,
bax=cution, and reparting. Each SUESET/8Y phase is indicated
by the controller sending the proper secondary address command
that correspands to the phase of tha transaction. Transactions
in which only H?-iL messages are sent will nct follow this
structure.

The HP-1FE sequences used during a SUKSET/8C transacticn is
outlined in the CS/8J (nstructian Set Programming Manual. Th=se
same sequences will be used as they apply to H’-1L to make the
HP-IL implemzntation as close as possible to the HP=-1IR imple-
mentation. The main difference cccurs when .the device starts
and stops sending data. The controller must send the Send Data
‘message to the device when it wants the device tc send deta
and the device must send an End Of Transmission message when
it is done sending data. The controller will aluwsye send the
last data byte as an End Byte. The device will vuse this byte
ac a signal thet the last parameter or cpcode has been seat
_guring the command phase of a sequence, oav that the last byte
has bezn sent during the executiocn phase ¢f a sequence. The
device will send its last data byte during the execution phase
and report phase as an End Byte, also.

The sequences used during a Lacate and Read transaction and
a locate anc Write transacticn are shouwn helow. These seqguences

ehould chow exactly how the HP-{B seqences map inte the HP-I(L
sequences.

LULATE AND READ
Command Phase:

LADn Firet, the controller addresses the device

as @ listener.

RFEC

SADS Next, the contrcller sends out the secend-
ary address far the cammand phase of the

REC transactian.

LAkxx The contrecller then sends 0 tc N coempie-
metary cammands to the device (xx = the
value f the data byte). *

DAk x x
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KIFC

Execution Phase:

TADN

RFC

5AD14

RFC

SDA
DAXIx x
DAMXx

" ENDxx

EVQ

unyf

RFC

Reporting Phase:
TADN
RFC

GaDLS

. ENbxx

ET0

‘he contraller =ends the opcoade for Locate
and Kead as an End Eyte.

fhe cantroller unlistans the devia:o.

The controller addresses the device to
be a talker.

The controller sends out the seccndary
address to indicate the executian phase
of the transaction.

fhe controller sends the Send Data message
which the device replaces with its first
data byte. o

The device sends 4 tc N data byte.

The last data byte will be sent as an End
byte.

The device sends the End Of Transmiscicn
message to signal to the coantroller that
it is done.

ihe controliler untalks the device.

The controller addresses the device to
talk.

The centroller sends the seccndary'adiresa
for the rzporting phase of the trans-
action.

The controller sends the Send Datle message
which the device replaces with the QUTAT
byte (xx = GS1AT) sent az an End Ryte.

fhe device sends the End If Transmission
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Ui

HY

LUCATE AND WRIVE

Command fh
LADA
RFC
SALS
RFC

VAKX X

DAY xx

ENDOE

UNL.
RFC
Execution

Lé&kn

ENOXX
LT

RFC

ase:

Phase :

message to indicate it is done.

The device is untalked.

First, the controller addresses the device
as a listener.

Next, the controller sends out the second-
ary address for the command phase of the
transaction.

The controller.then sends ¢ to N comple-

metary commands to the device (xx = the
value of the data byte).

The controller sends the opccde for Lucate
and Write as an End Byte.

The controller unlistens the device.

The centrelier addresses the device to
be a listenenr .’

The contrcller sends out the secondary
address to indicate the exacutian phase
¢f the transacticn.

fhe cantroller sends out & to N bytes of
data tc be written, with the last cne
transmitted as an End Eyte.

The controller uvntalks the device.
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Reporting Phase:

TALa
Ryt

SARLb

RFC
Shé
ENDxx

ETO

UNT

RFC

The centroller addresces 1he devaice 16
talk.

The coentrollier sends the :zeconcary adoress
far the reparting phase of tna trans-
action, -

The controller sends the Send Data massage
which the device replaces with the QSIAT
byte (xx = QSTAT) sert as an End Byte.

The device sends the End Uf Transmissian
message to indicate it is done.

The device is untalked.
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