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William E. Burr, X319.2 Chainmn
National Bureau of Standards
Hoomn A-216, Bldg. 225
Gaithersburg, MD 20099

Dear Bill,

Attacled is proposed wording for the REQUEST SENSE command which T

/13

believi: will resolve my objectious to Jetf Stai's proposal on adding error
count reporting to the field pointer byte field (reference X3T9.2/86-97). I
have 1enamed Lhese three bytes the “Sense-Key Specific Bytes". Their meaning

depends on which sense key is returned and they are not defined (vendor
univquer) it the upper bit is not set to one. [ have retained the field pointer

Lyle detinition for [HEGAL REQUEST and have included Jeff's definition for

IIERR AU

&g

group nevtings.

Regdrds,

John Lolueyer

cc: Hon Fngelbrecht

WVIRN Kink Koad
%onhua, Kansa 67226
Telephone Yin 68K 500D

KITOVIIGT) FIHOR and MEDIUM ERROR. Definitions for other sense keys are

Also includad are some wording changes suggested at Lhe recent working
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7.1.2. REQUEST SENSE Oommand )

Peripheral Device Type: All
Operation Code Type: Mandatory

Tahle 7-3: REQUEST SENSE Command
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The REQUEST SENSE command (Table 7-3) requests that the target transfer
sense data to the initiator.

The sense data shall be valid for a CHECK CONDITION status returned on the
prior command. This sense data shall be preserved by the tamget for the
initiator until retrieved by the REQUEST SENSE command or until the receipt of
any other command for the same logical unit from the initiator that issued the
command resulting in the CHECK CONDITION status. Sense data shall be cleared
upon receipt of any subsequent command to the logical unit from the initiator
receiving the CHECK CONDITION status. [Expand to include "contingent
allegiance® concepts)

The allocation length specifies the maximum number of bytes that the
initiator has allocated for returned sense data. An allocation length of zero
indicates that no sense data shall be transferred. This condition shall not
be considered as an error. The target shall terminate the DATA IN phase
when allocation length bytes have been transferred or when all available sense
data have been transferred to the initiator, whichever is less.

The REQUEST SENSE command shall return the CHECK CONDITION status only to
report fatal errors for the REQUEST SENSE command. For example:

bl(li'l‘he target receives a nonzero reserved bit in the command descriptor
ock.

(2) An unrecovered parity error occurs on the DATA BUS.
(3) A target malfunction prevents return of the sense data.

1f any nonfatal error occurs during the execution of the REQUEST SENSE
command, the target shall return the sense data with GOOD status,
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Following tatal error on a REQUEST SENSE commairl, sense data may be

Jinvalid.

o

Tahle 7-4: Error Codes Joh and 71h Sense Data Farmat
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0 Vvalid

1 Seyment Number

2 Filamark] Bod | ILI | Reserved| Sense Key
3 (MSH)

52 = 3 Information Bytes =
6 (L5H)
7 additional Sense Length (n-7)

8 (1Y)

= we Comand Specific Information Bytes =
11 (15B)
12 Additional Sense Code
[R] Additional Sense Code Qualifier
11 Field Replaceable Unit Cade

15 1o) sksv |

sense—Key Specific Bytes =

= ndditional Sense Byles - -

A valid bit of zero indicates that the information bytes are not as defined
in this stapdard. A valid bit of one indicates the information bytes contain
valid information as delined in this standard.

prror code values of U0h Lo 6Fh are not. defined by this standard. Thelr use
is nol recommendod. The sense Jata formal for error cudes T0h (current
errors) and Tl (deferred errors) are defined in Table 7-4. Error code values
of 72h 1o Eh are reserved. Error code TFh is set aside for a vendor unique
sense data tormat .

Plue eagment onlxe containg the number of the cur rent sexgment descriptor if

Lher exlendo] el 120 in response Lo a cory, COMPARE, or COPY AND VERLEY
commul,  Up ta 2he coaqent Boare supported beginning with sneqment 2ero.

. laoluneyer, HCR 14
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The filemark bit indicates that the current command has read a filemark.
This bit is only used for sequential-access devices.

The end-of-medium (BOM) bit indicates that an end-of-medium condition (end-
of -tape, beginning-of-tape, out-of-paper, etc) exists on a sequential access
device or printer device. Fbr sequential-access devices, this bit indicates
that the unit is at or past the early-warning end-of-tape if the direction was
forward or that the command could not be completed bucause beqginning-of-tape
was encountered if the direction was reverse. Direct avcuss devices shall not
use this bit; instead, these devices shall report attempls Lo access beyond
the end-of-medium as ILLEGAL REQUEST sense key (see Table .

The incorrect length indicator (ILI) bit indicates that the requested
logical block length did not match the logical block length of the data on the
medium.

The sense keys are described in Tables 7-7 and 7-8.

The contents of the information bytes are device-type or command specific
and are defined within the appropriate section for the device Lype or command
of interest. Unless specified otherwise, these byles contain:

(1) The unsigned logical block address associated with the sense key, for
direct-access devices (Type 0), write-once read-maltiple devices (Type 4), and
read-only direct-access devices (Type 5).

(2) The difference {residue) of the request ed length minus the actual length
in either bytes or blocks, as determined by the command, for sequent ial-access
devices (Type 1), printer devices (Type 2), and processor devices (Type 3).
(Neyative values are indicated by two's complencnt notation.)

(3) The difference {residue) of the requested number of blocks minus the
actual number of blocks copied or compared {or the current seqgment descriptor
of a COPY, COMPARE, or COPY AND VERIFY command.

The command-specific information bytes contain informat ion that depends on
the command which was executed. Further meaning for these bytes is defined
within the command description. See COPY, COMPARE, COPY AND VERIFY, SEARCH
pATA, and REASSIGN BLOCKS commands.

The additional sense length specities the pumber of additional sense bytes
to follew. 1f the allocation length of the command desceriptor block is too
small to transfer all of the additional sense bytes, the addit ional sense
length is not adjusted to reflect the truncation.

The additional sense codes and the additional sense code qualifiers are
defined in the appropriate appendix [but should be defined within the
standard] to provide additional information related to the coudit ion that
caused the CHECK CONDITION status.

J. Lohmeyer, NCR 7-5
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Nonzero values in the ficeld replaceable unit field are used to define a
device-specitic mechanism or unit that has failed. A value of zero in this
field shall imdicale that no specific mechanism or unit has been identified to
have failid or that the data is not available. The format of this information
is not specitial in this standard.

The sense-key specific bytes are described in section 7.1.2.1, below,

The additional sense byles may contain command-specitic data, peripheral-
device-specilic data, or vendor unique data that further defines the nature of
the CHFCK CONDITION status.

7.1.2.1. Sense-Key Specific Bytes

The meaning of the sense-key specific bytes depends on which sense key is
reLurned and whelher the sense key specific valid (SKSV) bit is one. If the
SKSV bit is zero, then these bytes are not defined by this standard. These
bytes are reserved lor scense keys not described below.

If the sense key is 1LLEGAL REUEST and if the SKSV bit is one, then the
sense key spocitic bytes shall be defined as shown in Table 7-5.  These fields
point ta the illegal parameter.

Table 7-%: Field Poinler Bytes
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A command/data (C/D) bit of zero indicates that the illegal parameter is in
the command descriptor block, A C/D bit of zero indicates that the illegal
parameter is in the data paramelers sent by the initiator during the DATA QUT
phasiz,

A bLit pointer valid {8V) bit of zero indicates that the bit pointer field
is nob valiil. A 1PV bit of one indicates that the bit pointer ficld specifies
which hit of 1w byle designated by the field pointer field is in error. When
a multiple-bil tield is in error, the bit pointer field shall point to the
wost sigoiticont (lelt post) bit ol the field.

P 1ield pointer ticld indicates which byte of the command descriptor block
or of the parameter data was in error.  bytes are numbered starting from zero,
a5 shown in Lhe tables deseribing the commands and parameters.  (IMPLEMENTORS
NOTE:  Bytes ddentitliad as being "in error” are not necessarily the place that
has to ber Clionged Lo corrected the problem.)

It the sense key is RECOVERED FRROR or MEDIUM FRROR and it The SKSV bit is

olier, Uhen the sense key specilic bytes shall be detined as shown in Table 7-6,

J. Loluweyer, NI T
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These fields identity the actual number of retries used in attempting to
recover from Lhe error condition.

Tahle 7-6: Actual Retry Count Bytes
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15 SKSvV | Reserved -

16 (MSB)

e Actual Retry Count o
17 {15hH)

The actual retry count field returns implementation-specific informat.ion on
the actual number of retries used in attempting to recover an error or
exception condition. 1t is recommended that this field relate to the retry
count fields specilied within the error recovery parameters page of the MODE
SELECT comnand.

7.1.2.2. erlerred Ermars

BError code 70h indicates that the CHECK CONDITION status retwrned is Lhe
result of an error or exception condition on the command that returned the
CHECK COMDITION status. Error code 71h indicates that the CHECK CONDITION
status returned is the result of an error or exception condition mot related
to the command that returmed the CHECK CONDITION status (delerred error). The
aurrent command has not been performed. After the target detecis a deferred
error condition on a logical unit, it shall report CHECK CONDITION status to
the next initiator that altempts to access that logical unit (not necessarily
the same initiator Lhat caused the deferred error). ‘Ihe error code in
extended sense shall be set Lo 71h. [Do we need to include a tield that
jdentifies which initialor caused the deferred error?]

7.1.2.3. Reporting log Information

1f logging of statistical information about the device or medium is
implemented, under certain circumstances the log information is appoendad to
the sense dala as addilional sense bytes. Refer to the PIR and ALS bits in
the error recovery and reporting page of the MODE SELECT commaxl lor more
information.

J. Lohmeyer, NCR 7=
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Table 71-7: Sense Key (0h-7h) Descriptions
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Description

NO SENSE.  Indicates that there is no specific sense key
information to be reported for the designated logical unit. This
woiild be the case for o successful command or a command that
received a CHECK coDITION status because one of the filemark, EOM,
or IL] bits is set to one. [update?]

RECOVERFD ERROM. Indicates that the last command completed
successfully with some recovery action performed by the target.
Dotails may be determinable by examining the additional sense bytes
and the information bytes.

MO HEADY. Indicates that the logical unit addressed cannot be
aconsued,  Operator intervention may be required to correct this
condition.

MEDIUM ERROR. Indicates that the command terminated with a
nonrecavered error condition that was probably caused by a flaw in
\he medium or an error in the recorded data. This sense key may
aluo be returned if the target is upable to distinguish between a
flaw in the medium and a specl fic hardware failure (sense key 4h).

JIARDWARE ERROR.  Indicales that the target detected a
mnrecoverable hardware failure (for example, controller failure,
device failure, parity error, eLc) while performing the command or
during a self test.

{11 FGAL HEQUEST. Indicates that. Lhere was an illegal parameter in
L e command descriptor block or in the additional parameters
supplied as data for some commands (FORMAT UNIT, SEARCH DATA, etc).
If the target detects an invalid parameter in the commnand
descriptor block, then it shall terminate the command without
altering the medium. If the target detects an invalid parameter in
the additional parameters supplied as data, then the target may
have already altered the medium.

UNI'T ATTENTION. Indicates that the removable medium may have been
chamged or the target has been reset. See 6.1.3 for more detailed
intormation about the unit attention condition. [Heeds updating.]

IwiA PROTECT.  Indicates that a command that reads or writes the
mxdium was attempted on a block that is protected from this

operation.  The read or write operation is not performed.

i e e e B A A E===a® P -
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Table 7-8: Sense Key {Bhr-Fh) Descriptions
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Sense Key Description

e A A

8h BLANK CHECK. Indicates that a write-once read-multiple device or a
sequential-access device encountered blank medium or format-def ined
end-of-data indigation while reading or a Write-once read-mulliple
device encountered a nonblank medium while writing. 2

9h vendor unique. This sense key is available tor reporting vendor
unique conditions.

Ah COPY ABORIED. indicates a CoPY, COMPARE, or COPY AND VERIFY
command was aborted due to an error condition on the source device,
the destination device, or both. (See 7.1.4.2 faor additional
information about Lhis sense key.)

Bhn ABORTED COMMAND. Indicates that the target aborted the command.
The initiator may be able to recover by trying the command again.
ch BOUAL.  Indicates a SFARCH DATA command has satisfied an equal
canparison. -
Dh VOIUME OVERF1OW. Indicates that a buffered peripheral device has

reached the end of -medium and data remains in the puffer that has
not been written to the medium, A HECOVER BUFFERED DATA command{s)
may be issued to read the unwritten data from the buffer. [Update?]

Eh MISCOMPARE. Indicates that the source data did not match the data
read from the medium
Fh This sense key is reserved.
J. Lotweyer, NCR -9



